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*@00002* DESCRI PTI1 ON DATA

MULTI PLEXI NG DEMULTI PLEXI NG APPARATUS 5 Technica 159159+
Field This invention relates to a data multiplexin
nmet hod for allow ng video data, fudi o data and ﬁ"””"""l "m"m"
netadata to be reproduced synchronously and an

apparatus for the sane, and a data denulti pl exing *G00002*
met hod and apparatus. 10_Bac ound Ar for a

nmet hod f or mFJ)Pti pl exi n‘é Felgré% afygd%tlfi éoi%ri es of

vi deo data, audio data and netadata to reproduce them
synchronously, MPEG 2 Systens (ISO IEC13818-1) are

| aid down a [ F [ I I

Rec. H 222. 0 (2000) T a6 re EIRTE RRHaN S bprhrgTos
Systens)). The original MPEG 2 Systens standard

establ i shes a nechanismof nultiplexing video code

data, which is encoded byredhnMXEG stargard famly

vi deo encodi ng schenme such as 20 MPEG |, MPEG 2 or

MPEG 4, althiocs cioteerdaten arsdldthes dat aa ddti € hnal tigelre x ing
defined privately. Thereafter, the MPEG 2 Systens

st andetdass iy iaslhled iengpatisieon dsftaa stughidardh teo and metadata
support nultiplexing of the nmetadata (I TU- TRec. H. 222.0
(2000)° /O SPHUBYEFO Y NChrsyquEdy3grgl 2 apparatus for the

é e]? IO %%én%%‘tcg %ce);‘gaa:fa-r%ee mI\L/lFiEc%p% eS)?/iSnt ge rrrn]':’e t%‘?oadn daz?'lrdd apparatus.

Background Art

As for a method for multiplexing elementary data
series of video data, audio data and metadata to
reproduce them synchronously, MPEG-2 Systems
(ISO/IEC13818-1) are laid down as an international
standard (ITU-T Rec.H.222.0 (2000) | ISO/IEC
13818-1:2000 (MPEG-2 Systems)). The original MPEG-2
Systems standard establishes a mechanism of
multiplexing video code data, which is encoded by an
MPEG standard family video encoding scheme such as
MPEG-1, MPEG-2 or MPEG-4, audio code data and the data
which a user defined privately. Thereafter, the MPEG-2
Systems standard established expansion of a standard to
support multiplexing of the metadata (ITU-TRec.H.222.0
(2000) /Amd.2 (06/2003) | ISO/IEC13818-
1:2000/Amd.2:2004) .

The MPEG-2 Systems standard defines two types of

multiplexing formats of a transport stream (TS) and a
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mul tiplexing formats of a transport stream (TS) and a
2 programstream (PS). TS is a format utilized by
broadcast, and a program streamis utilized in DVD.
The program streamis fornmed in unit called a
plurality of packs. The pack is fornmed of one pack
header and O 5 or nore PES (Pac§<et ed El enentary
Strean) packets. The pack header“is formed of one main
pack header and 0 or 1 system header, and includes
information of a ti t jch th ack is .received.
The Padket i g(fP r@d of> orfe aPeI”:EgD Wgcdélrsc%ef %é’s
payl r el. t.ar.y, str.ea
aon el S 0hEa e A P Bvo.

di vi dech ig)y @y, (AP 1128 RMhed APdiniith N8 FS prurality

payl oad. The stream |ID that is an identifier for

cl aSSdﬁ)éF'thg(ﬁat THPJuded § TdMRPET Ry IRak iftader and 0

recorded in the PES header, and one 15 conti nuous

el emeont afigres tIEAN Rarkdre d@nliereth fagmdtheanti Wads@kts. The
el ementary streans by coupling PES payl oads of the

sane steledmdder Eu tiremediveen anfee méddatra dandd bdedidm and 0 or
t he PES payl oad i ncludes a boundary of a picture of

vi deo! oFY & I difR A5 -aedich, 1 nicdelds sre ndio nws téiera afexat t2gne at
picture aor a next frame is reproduced and di spl ayed

my ‘B Feddliét G ithe o3 Wshder o B rafikstt ds formed
el d U SIS SR TR LS PR e yres
e AL PSP LD e
buf f &nPinfd dJHtQr MRl iAW RRLESFALY A FARSTALING R tored
in the PES payload. The stream ID that is an
identifier for classifying data included in the PES
payload is recorded in the PES header, and one
continuous elementary stream can be derived from the
divided elementary streams by coupling PES payloads of
the same stream ID. Further, when the data included in
the PES payload includes a boundary of a picture of
video or a frame of audio, the time at which a next
picture or a next frame is reproduced and displayed may
be recorded in the PES header in a form of a relative
time from a receipt time of the pack indicated by
receipt time information in the pack header.
A system header includes information on a
systematic feature of the program stream. For example,

buffer size information necessary for generating and

reproducing an elementary stream of a stream ID is
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reproduci ng an el enentary streamof a streamlIDis 3
recorded in a formof a pair of the streamID and
buffer size. In extension of a MPEG 2 Systens standard
for nmeta data nultiplexing, which is disclosed in 5

| TU- TRec. H222. 0 (2000) /Amd2 (06/2003) 1 ISQ |EC13818-
1: 2000/ And2: 2004, a val ue such as extension ID
(extended-streamid = OxFD) is newly defined to the
stream | D for use in the PES header so that plural

met a data.§$n,be identified. In the case of extension

ID, 10°928%T nds dfF LRtk st readd @ afF pm 1D and

ident'&%g@rqgiqg a value of 7 bits as referred to as
an extension siream |D (streami d-extension).

Ho iy ' = e ard for meta
eonni due o co Sest ih 17U TREC 1f 295 0" L0007 196 oF met
15 (%é@%ltligﬂﬂr%lw&ﬁfﬁ%ymé@% a

recordi ng schene for buffer size informtion

(ext ensy-orréifiEr2 . i zE0dOf OramRdd on)e foBVer Yiso/1EC13818-
extension streamID is not extended nor provided in

syst em heAueAnd ZIEref ore, valon ysuscardidr drhei uffer

size information comonly on 20 the extension IDis

possi #xtaxddd_dtreamdidr Gddd)t iionalevelxt edesi ioredftd hehe
standard is desired in order to provide a schene for

r ecorti FRAT heP Q@ensionin Hutd HES iheada orrdttiaon Hlorral meta
every extensiqn stream|ID. Products using the

ext erf¥? 'gh G AOSEF T Dsed TU HREdIH 882 (PE extension 1D,

1 2000 A 500 TRV BT Sady TR P 3R e using
a value of 7 bits as referred to as an extension stream
ID (stream_id extension).

However, in extension of MPEG-2 Systems by a
technique disclosed in ITU-TRec.H.222.0 (2000)/Amd.?2
(06/2003) | ISO/IEC13818-1:2000/Amd2:2004, a recording
scheme for buffer size information (extension buffer
size information) for every extension stream ID is not
extended nor provided in system header. Therefore,
only recording the buffer size information commonly on
the extension ID is possible as it is, and an
additional extension of the standard is desired in
order to provide a scheme for recording the extension
buffer size information for every extension stream ID.

Products using the extension disclosed in
ITU-TRec.H.222.0 (2000)/Amd.2 (06/2003) | ISO/IEC13818-
1:2000/Amd.2.2004 have already been released in the

market. Accordingly, when additional extension of the
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mar ket. Accordingly, when additional extension of the
4 standard is done, it is desired in industry to have
"back word conpatibility" for the purpose of avoiding
confusion in the market. Further, it is desirable to
ensure "forward conpatibility" that allows data (a 5
program strean) created according to an existing
standard to be normal |y reproduced even by equi pnent
devel oped according to the additional extension
standard. D Qlosgre of, the Invention 10 It is an

obj ecttPtIAHE 57 r iy et i e d provinii st gattke have
mul ti,pl exi ng/ demul tipl.exing method and an apparatus . .
for tﬁoeacé(arr‘”g)r iCchc%#%rle]c]gcryd e{h%ﬁgleo@urﬁ?}?#)%rogiaz‘éoldmg
i nf or ion for. e tensi on stream | D_wthout,
gener%fndg)&a{]n err %ﬁ!&at ]ﬁ(ee i meESuo t%pﬁ Hdy blatcklsof?el%l{fstéle to

of camantd o | &Nk @t Jihe b f " playbac
of convent | o%r%aa%ase of nt@;W :tqft%egﬁaelﬂtgwéo fvback,

Accorghidir drd e a9PeGle Med REJINBM] A &S d1Sing
provi ded a data nul ti pl exi ng apparatus conprising: an

| nputs timidatdd e ravt el 18NE e RIdRAMB VAP ES & M8hent
20 at | east one data of video data, audio data and

met adive l @ eRES qrayddad generhat arddia igenedr ateehsion
plurality of PES payl oads by dividing the elenentary

st redf2™8l8ES packet generator to generate the

plurality of PES packets corresponding to the _
plurality 25 of PERPHAVHNE Pespwrtivedstiey adding,

[ PES
thgagg(r:hi gt;:ﬁtutji[hsﬁgﬂl uorbajlelctty ooff t%%sg)r%/geon%:dsfnvaention to

provide a data multiplexing/demultiplexing method and
an apparatus for the same which can record extension
buffer size information for each extension stream ID
without generating an error at the time of playback by
use of conventional equipment and at the time of
playback of conventional data by use of new equipment.
According to one aspect of the invention, there is
provided a data multiplexing apparatus comprising: an
input unit to input an elementary stream representing
at least one data of video data, audio data and
metadata, a PES payload generator to generate a
plurality of PES payloads by dividing the elementary
stream; a PES packet generator to generate the
plurality of PES packets corresponding to the plurality
of PES payloads, respectively, by adding, to each of
the plurality of PES payloads, a PES header including

either (A) a basic stream ID that is a value of a given
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either (A) a basic streamID that is a value of a
given 5 range which enables to be expressed by 8 bits
or (B) a set of an extension ID that is a val ue that
enables to be expressed by 8 bits outside the given
range and an extension stream|D that is a value that
enables to be 5 expressed by 7 bits, to identify data
contained in the PES payl oads; A basic buffer size
informati on generator to generate buffer size
information for a basic stream |ID of 24 bits

conpri®idfy WA SRS &1 ket sxmgiassShdivcdt bigst ve (B) a
PSR BT M e B oo o
bound s ot St M o o eatar Y e dhducang grd an

1Dy o B AT R Db B s R o e

15 fisldandtd Ml catding bufdf %rde?f.tzi%lyb%'%% I QREL n the

necessary for reproduction of the el'enentary stream
an edens vl er wisze biffedratsior erRrda@li dn0 generator

generate buffer size information for an extension

stream Idenefratd8 thififer rdlzediimg or@a tiiehormwat i:0maefi 24t ream

bits conprising 20 of a first field of 8 bits

i ndi cldt irfg 2 faltst comgenitsiiiocatfi en fiDstthetieilsl @fval bets

capabl e of expressing by 8 bits outside the given

r ange S adiiMetdst bRsdm stheagx tlénsicoselconda fsedene £

fiel% f. 9 %it faollowng _the first field and a third

field 6f 5P Bitld Moy S5 Fnd :5dcond fHérd dngld of

i ndi gatj;ng 4N %%n han streaml.D, and (Dbg. :

infornaﬁioncbﬁogﬁ i?secgﬁﬁppgigde&ﬁ §0f poficating buffer
bound scale information necessary for reproduction of
the elementary stream identified by the basic stream
ID, and a fourth fields of 13 bits following the third
field and indicating buffer size bound information
necessary for reproduction of the elementary stream; an
extension buffer size information generator to generate
buffer size information for an extension stream ID of
48 bits including (C) information of 24 bits comprising
of a first field of 8 bits indicating a first
identification ID that is a value capable of eXpressing
by 8 bits outside the given range and different from
the extension ID, a second field of 9 bits following
the first field and a third field of 7 bits following
the second field and indicating the extension stream ID

and (D) information of 24 bits comprising of a first

field of 8 bits indicating a second identification ID
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field of 8 bits indicating a second identification ID

6 that is a value different fromthe first
identification |ID and the extension ID and capabl e of
expressing by 8 bits outside the given range, a second
field of 2 bits following the first field, a third

field of 51 bit followng the second field and

i ndicating buffer bound scale i f or mat i on necessary

for reproduction of the elenentary streamidentified

by a set of the extension ID and the extension stream
ID, &ttt o t1hluye élif fsrert dino 19 dviineg tisentdifigation
fiel ndcgo i ndi cating buffer size und i nformati.on
necessary'F drc ¢ N diP NG K RAR e tfarRRiGSsdmg by

a pa lener at.or. .t enerate a pack by addi a .pac
hegdgr( blglﬁcc §ai g 55 chystgelﬁ%learﬁé%el’n@l fﬁ%@$%@%§gi°§
buf f J i nf 2z 00 : pr i n : t.ary
str elermbglltésecfoC?Lrlgj;"ngqt diocﬁlgef ?rol ljésgtc tﬁgefli%’hga %QLJ&?\C rezetlgflJr ot

and tihe i xtangdBhPuHersiars iffardaidion Ao A RES buffer
packet array of the plurality of PES packets; and an

out pioutdl tsdalle QUtfIHmATIO D ACK AS 23 P IR ABpHdRAPion of
Brief Description of Drawings 20 FIG 1 is a diagram

of a tdter wdtemresn tafr ya rregiramdesitricamd mwya aVREG 2f the
Systens standard. FIG 2 is a diagramshowi ng a record

f or mgx ten s douf fldr agidz & Henfeortreatsiiom istsieden d sy streina fourth
header, _accordi n%to an existing MPEG 2 Systens

st anddridd 2F RGPt s £od Ifwdgigamhshdhiing o fedebrand

format aof the uffer si.ze information inside the
systéﬂéiﬁﬂﬁﬁngk%ug}er size bound information necessary for

reproduction of the elementary stream; a pack generator
to generate a pack by adding a pack header including a
system header including the basic buffer size
information for reproducing an elementary stream
corresponding to each of the PES packets and the
extension buffer size information to a PES packet array
of the plurality of PES packets; and an output unit to
output the pack as a program stream.

Brief Description of Drawings

FIG. 1 is a diagram of a structure of a program
stream in a MPEG-2 Systems standard.

FIG. 2 is a diagram showing a record format of
buffer size information inside a system header
according to an existing MPEG-2 Systems standard.

FIG. 3 is a diagram showing a record format of the
buffer size information inside the system header

according to a first embodiment.
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according to a first enbodinent. 7 FIG 4 is a

di agram of expl ai ni ng an operati on when the data
generated according to the first enbodinent is
reproduced with the equi pnent devel oped according to
the first enbodinent. 5 FIG 5 is a diagram of

expl aini ng an operation when the data generated
according to the first enbodinment is reproduced with

t he equi pnent devel oped according to the conventional
MPEG 2 Syste standard. FIG 6 is a diagram of _
expl ai ni ﬁg%ﬂso‘lpé%ﬁ Sh- AN SR add i G eifercpsg@tion

according.to t conventional extended MPEG 2. Systens
stan d‘g] redrlg i4S é%‘rst(?d FEEF tter?ataﬁg Rk e %@n ttllzzife &éﬁ/osf}e d
accorgding;: he fi i . FLG_ 7 .s a.di agram
shovvie?{{g;(;ﬂ)‘l%ol | :;tcg“tsi ()r%%grf()%gl%%?ieg’g?h ftgrerrgtquol %ﬁutfé‘?eg’e%OPed
Si ze ddHARYY A ivhy 4§ e orbBagksthem header
according to the first enmbodinent. FIG 8 is a diagram
showi ng amtdhers nodid ialgrem oFf «xp1eaefihd Apfation
buffer size information inside the system header
accormtiemg the tdae af igeste ranteadianentrd ihlgGt O tine & idisagr am
showi ng a record format of 20 buffer size information

i Nsi @b ddyengmilse ader odacedr diing thea espdpnent developed
enbodiment. FIG 10 is a diagramshowi ng a

modi FACEREIGR Joft Ca thee cond ehr-mae LoMPBGHRe S ysitzas standard.
information inside the  system header according to the
second enBodinénhttsS 25 FEagram ofs exrdicdgridd sHownfgFation
aUOtQ§&¥F%%%fB%%%!o%ng%%t%dr%%%%%dgggn%% %%eb%%%%zntional
size information i nsi dé

extended MPEG-2 Systems standard is reproduced with the

equipment developed according to the first embodiment.

FIG. 7 is a diagram showing modification of a
record format of buffer size information inside the
system header according to the first embodiment.

FIG. 8 is a diagram showing another modification
of a record format of buffer size information inside
the system header according to the first embodiment.

FIG. 9 is a diagram showing a record format of
buffer size information inside a system header
according to a second embodiment.

FIG. 10 is a diagram showing a modification of a
record format of buffer size information inside the
system header according to the second embodiment.

FIG. 11 is a diagram showing another modification
of a record format of buffer size information inside

the system header according to the second embodiment.
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the system header according to the second enbodi nent.
8 FIG 12 is a block diagramof a data nultipl exer
according to the first and second enbodi nents. FIG
13 is a block diagram of a pack header generator in
FIG 12. 5 FIG 14 is a flowhart for explaining a
typical operation of the data rryltipl exer. FIG 15 is
a bl ock diagram of a data demrmultYplexer according to
the first and second enbodi ments. FIG 16 is a bl ock

di agr am of pa header . 10 interpreter in FIG 15.
FIG 17 ingGflg}é\ch%\r? PhrCexPtaF NS 2 yiabaimultiplexer

operation of the data demultiplexer. FIG, 18 is a

di agr%%:%ﬂgw 92 6%%0 Jdrsftor‘?fg BIc° Cgfefr%ti‘o%“%ee“ts'

I nf or mat i op; 4 nsi de. y h 5 according to. a
Lhi rd oo Gant S o VRS e D A M L

expl ad W ek 8o r defrufbid pl £xi ng nmet hod of the
denul ti pl exer. Best Mde for Carrying Qut the

51nvention r{Basig condi gusathOR: Of oA LXPDE M S r£aWpical
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20 At first a program stream (PS) is explained using

FI G dpe st sbrowf i thd-|datd,mel tprgigs-edm streami s

configured in a unit as referred to as a plurality of

packs. TheFpackl$ ncs uaeslone porkrdreaddera atac ) demuidriplexer
PES packets. 25 The pack header includes one pack
headetCHORA AL C Oty Toles s yast e rfi St rembril et -

i ncl udes i nfornmation _

FIG. 16 is a block diagram of a pack header
interpreter in FIG. 15.

FIG. 17 is a flowchart for explaining a typical
operation of the data demultiplexer.

FIG. 18 is a diagram showing a record format of
buffer size information inside a system header
according to a third embodiment.

FIG. 19 is a flowchart for explaining a
demultiplexing method of the demultiplexer.

Best Mode for Carrying Out the Invention

(Basic configuration of a program stream)

At first a program stream (PS) is explained using
FIG. 1. As shown in FIG. 1, a program stream is
configured in a unit as referred to as a plurality of
packs. The pack includes one pack header and 0 or more
PES packets.

The pack header includes one pack header body and

0 or one system header. The pack includes information

(receipt time information) indicating a time at which



(receipt tinme information) indicating a tine at which
9 the pack is received. The PES packet includes a PES
header and a PES payload of O or nore bytes. The PES
payl oad records part data cut out at a suitable size
froman elenent 5 (elementary stream such as video
data, audi o (including speech) data and netadata. A
streamID that is an identifier for identifying
(classifying) data contained in the PES payload is
recorded in the PES header at first. A continuous 10

el eme ear%/a%]f RNt § <€ BRA I abI e from divi deﬂ el ementary

t b atln | oad f ot same

Stream | B THRetat e oY Wi bR OB R '%?P%ﬁ‘l;] it = FeS
t ds inthe P

ﬁggdgﬁré&??o 1%%%2%#;#%& parb%:dﬁ dat% dﬁ% pa}(:lu(%a ]iecords

fromghe &lerentarsstyeamdy ddig size d ﬁd&?ta@ﬂ MNement

t he nunber- of-bytes information is recor

PES paylamwshtdfy therdatia o aided ddb tha PES R Oad
i ncludes a boundary in a picture of a vi deo or a

f r ame( iofclard iy atpgheosh )r epredunid eewdicay tine

informati on indicating reproduction and display tines

of a next Xpigtrran ofD ahatexts farangderst recor degr i iddmel fying
PES header as relative tinme information fromthe

r ecei (FtLas s Y ifor mttisorrdntaittes pack HreRFsr paps chik is
system header includes information on the systemc

feat FE B9 he hridht dmstiessnr B fexatpl e A ‘continuous

elementary stream is available from divided elementary
streams by concatenating PES payloads of the same
stream ID.

The number-of-bytes information of data contained
in the PES payload is recoded in the PES header at
second. A partial data that is cut out from the
elementary stream by the size indicated by the number-
of-bytes information is recorded in the PES payload.

If the data contained in the PES payload includes
a boundary in a picture of a video or a frame of an
audio, reproduction display time information indicating
reproduction and display times of a next picture or a
next frame is recorded in the PES header as relative
time information from the receipt time information in
the pack header.

The system header includes information on the
systemic feature of the program stream. For example,

buffer size information (referred to as basic buffer
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buffer size information (referred to as basic buffer
10 size information for the purpose of discrimnating
from extension buffer size information to be

descri bed below) indicating a buffer size necessary
for generation and reproduction of the elenentary
streamof 5 a certain streamID_is recorded in the
system header with being paireaomﬁth the stream | D
The basic buffer size information is expressed by a

total_of 24 bits of a streamID of 8 hits .y _
(stre&afd DR F AT Tk b%fl pugpose kit disggifdpating from

boun cale informtion of .1 bit 1Q .

(2- s%@fcbeﬁ‘# T T & &) lé‘nf%rﬂli‘flﬁfl@f“ &io, P fGrg T ibed
I nf orgm@td.on -of 4- I.ts (P- f.fer size bound) as
shomﬁﬂﬁﬁhgld?r %%?gfmifhéﬁﬁggrg%éZ%ygﬁﬁﬁsﬁeg er 2l so

recorgis gy A PWIRLRIES Jnnf@r TRl %g g?r%nqgs:g/r IRedan of

bel ow. 15 There will now be described a

mul tizpledtign nethoeh fioy imulddflrexiand rekementak¥n header
streans according to the present enbodi nent ‘to

genemdtteh daimegramhrstd edmh thiel sstreabadi.ment) Aasic buffer
nmet hod for recordi ng extension buffer size 20

i nf orsfetsl om fapwertdiony itso etdper efsisesit bgnbodiorait ofi 214 bats of
described in conjunction with FIG 3 hereinafter. The

ent i rfe S&FFAYIatifoR &f tishd spregramD3t r @amairkeshownt i'dl "of
FIG 1. According to I TU TRec. H 222.0 (2000) And, 25
2(06/26335 1 9%5%%@133*@138 -Sf:aéﬁoepﬁﬁamzz(tze>@4pft Hebit

entiQ%—§¥E“ﬁﬂ¥f%éﬁx%ﬂkf@c%ﬁ%)ig%%r %%%%%dsqgge%gug%
ref erence, — - -
information of 13 bits (P-STD_buffer size bound) as
shown in FIG. 2, for example. The system header also
records extension buffer size information as described
below.

There will now be described a data multiplexing
method for multiplexing elementary streams according to
the present embodiment to generate a program stream.

(First embodiment)

A method for recording extension buffer size
information according to the first embodiment will be
described in conjunction with FIG. 3 hereinafter. The
entire configuration of the program stream is shown in
FIG. 1.

According to ITU-TRec.H.222.0 (2000) Amd,
2(06/2003) | ISO/IEC13818-1:2000/Amd.2:2004, the entire

contents of which are incorporated herein by reference,

the extension ID is defined as OxFD. According to
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the extension IDis defined as OxFD. According to 11

| TU-TRec. H. 222. 0 (2000) 1 ISOIEC13818-1:2000 ( MPEG 2
Systens), the entire contents of which are

i ncorporated herein by reference, the basic buffer
size information is defined as expressed by a

conbi nation of buffer 5 bound scale information P-STD
buffer bound scale of 1 bit andlbuffer size bound

i nformation P STD -buffer size bound of 13 bits as
shown in soli and the basic buffer

si ze T grpﬁﬁ |Hor?2|2s 0 1’%0&9 i’it’eésé)s”ﬁ@llﬁ&k@ 1$¢008) (MPEG-2
Wh D huff b d

26+ FUSTOIT EPves 7650 G s O 1 i 58, $pgorporated
buf f | 024* P-.ST ff

bgun Eﬁggggq“f%%ﬁgﬁgiﬁ% t% é n§o§§?§|ee%ﬁ%%g%W§°rmatlon
buf f ars $iez8 nekb dss ¢ F;Béts%edBéyU%' r&g)mtbq'nsc‘x'tllgﬁ oW AL

italicized characte in Fl n the f

enbodigiRi s e it rrkasich $@BMP e 1R e tension ¢
| D(OxFD) and the basic buffer siZze informatiom (P-STD

buf f &r itzenkowud)fdrs Q,ze PRIy e huffien $zgps 0
byte, the extension buffer 20 size information is

r ecor_ded fas_shioen boundwve fddshéd t sf ramshowAcder dioldd dines
FIG 3, the extension buffer size information is

expr éssdd Gy 3a tadalthef basilsi ton f(ffeirr sti zeexitndiodedgtion is

i nformation) of the extenS|on stream | D of 25 8 bits

(st r &&mSid3deceRsi dRtlaverker bits '11' of 2 bits,

reserved
reserved IgforQE&§PQ>%Hﬁ7gﬂg§é( bound scale is O,

128*P-STD buffer size bound bytes.

(b) When P-STD buffer bound scale is 1,
1024*P-STD_buffer size bound bytes.

In general, it is impossible that the buffer size
is 0 byte. By using this, as shown in italicized
characters in FIG. 3 in the first embodiment, when the
basic stream ID is the extension ID(0xFD) and the basic
buffer size information (P-STD buffer size bound) is 0,
namely the buffer size is 0 byte, the extension buffer
size information is recorded as shown in two dashed
frames.

According to FIG. 3, the extension buffer size
information is expressed by a total of 24 bits (first
extended information) of the extension stream ID of
8 bits (stream id extension), marker bits 'll' of
2 bits, reserved information of 7 bits (reserved)

and the extension stream ID of 7 bits
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and the extension streamID of 7 bits 12
(streamid-extension) and a total of 24 bits (second
extended i nformation) of marker bits '11' of 2 bits,
buffer bound scale information of 1 bit (P-STD buffer
bound scal e extension) and 5 buffer size bound
information of 3 bits (P-STD buffer size bound
extension). In this case, it bééones a key for
assuring conpatibility that a part wthin the dashed
frame is simlar in structure to a part within the

sol i d'§55feTrkine X R My Back Gop&rtat af ik P idew
' t) Th i || .be d 1 bed tio
T IRt St st T At ofh AR 1t KO g el
nbodj t dwith t [ t .
Sevgﬁdo%% ballctisd I gﬁ#‘g}éﬂe&g %tchu\éM isrcsatq%e %\g ?rqn%h l,r(r)EnPe fe rlr i.bnlgt

15 t -] | S, SHRP t j es of FD,
co 8(0%; %D[?—Abﬁlﬁ% éesf&?’ s qgee%ee%asg‘g’g‘?ngﬂq orn is

| NputbBsF e 0% AV e3Rorhadalay s/ iegiafs FD, CO,
00, FD, FF, 83, FD, CO 9C is expressed in a binary

form @n-a1e ueffeSideOfbddri@ ekteikda)af the drirstcake, it
bytes of the programstreamis interpreted as stream

i d. HWecdnasta they Hidrs aofs WAnar eormpritaprldttad tasmt Bl'part
The third bit of COis interpreted as P-STD

buf f etitdoiund st alashadal fu@nies i) simMHemhiin ot runt wfe gro a
the fourth bit of CO and 00 25 followng this bit are

i nt erffet et e " preT5 Pt i So i@ &t s val ue is 0).

(Playback operation with new equipment)

There will be described an operation when the
program stream generated according to the first
embodiment is reproduced with the new equipment
developed according to the first embodiment, referring
to FIG. 4. It is supposed that a data series of FD,
co, 00, FD, FF, 83, FD, C0O, 9C (hexadecimal form) is
input as a program stream. A data series of FD, CO,
00, FD, FF, 83, FD, CO, 9C is expressed in a binary
form on the left side of FIG. 4.

FD of the first 3 bytes of the program stream is
interpreted as stream id. The first two bits of CO are
interpreted as '1l1l'. The third bit of CO is
interpreted as P—STD_buffer_bound_scale (value is 0).
The bit on and after the fourth bit of CO0 and 00
following this bit are interpreted as
P-STD buffer bound (its value is 0).

In this way, since P-STD buffer bound is 0 and



In this way, since P-STD buffer bound is O and 13
streamid is OXFD, it is determned that 6 bytes (FD,
FF, 83, FD, CO 9C) on and after the program stream
are wused for the extension buffer size information (a
condition of if-statement of FIG 4 cones to be true).
5 There will be expl ained the above case hereinafter.
FD of next 3 bytes of the prograll% streamis
interpreted as 'FD . The first two bits of the

follow ng FF byte are interpreted as '11'. The bit on

and aftEFaRnEd thi rRte B ihdFemirediidathe fywws (FD,
10 bi f_the_ 83 te following this bit are

i nt elrE:)EF’gt %’ B "(%’se?%/)eoﬁm (‘?r{‘g 2(/%‘% Ghe geAgramRtream are
MPEG- t andar d. def.i n "reserved. as .that

all bi és%{ Z%Cgpit.hé'%(etdebﬁl%r}] baunégea‘rf %S he S Bl 12

of t %@&i@mo%%fi%ﬂ@m@do@%ﬂf e@f?ba'urggse@oe%% Phue) .

(its value 1s As a result, the er size

5 1 nf ormd F on, EXPres S i ndd & Ol W d & 3 P ES GAE RS, .

identified as extension buffer size information for

the extensFonostfiea 315y 0xH%f Ahofptderd®l domidg 3
bytes of the programstream 20 is interpreted as

"FD .ifftergietséd 2adi tBD'of D earfi rdtntergreied @S thHel' .
The third bit of COis interpreted as P-STD buffer
boundf sedvel extENshwre (d1s invanprdted))as THeL bit Tre bit on
and after the fourth bit of CO and 9C are interpreted
as P-TID dufdert ol ek tdrsivh U8 (58 oxkd wnd sche first
10 30 S5 Y o A AL SO 1 G v
as "reserved" (its value is 0x7F). The MPEG-2 Systems
standard defines "reserved" as that all bits are 1.
The bit on and after the second bit of the 83 byte are
interpreted as stream id extension (its value is 0x03).
15 As a result, the buffer size information expressed by
the following 3 bytes can be identified as extension
buffer size information for the extension stream
ID:0x03.
FD of the following 3 bytes of the program stream
20 is interpreted as 'FD'. The first 2 bits of CO are
interpreted as '11'. The third bit of CO is
interpreted as P-STD_buffer bound scale extension (its
value is 0). The bit on and after the fourth bit of CO
and 9C are interpreted as P-STD buffer bound extension
25 (its value is 0x9C). Accordingly, in an example shown

in FIG. 4, the buffer size for the extension stream

ID:0x03 is 128*156=19, 968 bytes because 0x9C is 156 in
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ID:OxO3 is 128*156=19, 968 bytes because Ox9C is 156 in
14 a decimal form (Backward conpatibility) A flow
al ong which the program stream forned according to
the first enbodinent is interpreted with 5 existing
equi pnent is shown in FIG 5. The data series which
is a program stream used here is FD, CO 00, FD, FF,
83, FD, CO 9C (hexadeci nal forM1 simlarly to FIG 4.
FD of first 3 bytes of the programstreamis 10
|nterpreted S streamld Top two bits of CO are
intefp ce‘&‘ais The third bit of COis
interprete TD buf f er scale (its value is
0). The bl&aocﬁcw SYER T qfl rth bit of CO and 00

t f f |
are i nter efltl%% a3 dn éwxl% %g;d:abecause‘ganf%eormed

15A e-state S contlnu

f|rs%c3®ﬂdf% ki3 Q%en%ﬁks% Rye%ide th P r%%%%amlth

is 1. FD of next bytes is |nterprete as streamid.

The dhﬂgﬂid@MédMﬂbhéN% ke anewnntigr prreted . as thhl'gath&eries
third bit of FF is interpreted as 20 P-STD buffer

boundhsical @ s( iat proajraem iskrkhm Theddihkeren i samd,atoer 0o, Fp,
the fourth bit of the FF byte and the 83 byte are

i nt efpreted &9,PLETDWuf(hexabiedrndali forwal sénidarly to
Ox1F83). A while-statenent is continued because the
firsfIG549it of FD of next 3 bytes of the program

streamis 1 The followng FD is interpreted as
streami d. DTﬁg first 3 bytes of the program stream is

interpreted as stream-id. Top two bits of CO are
interpreted as 'll'. The third bit of CO is
interpreted as P-STD buffer bound scale (its value is
0). The bit on and after the fourth bit of CO and 00
are interpreted as P-STD buffer bound (its value is 0).

A while-statement is continued because the first
bit of FD of next 3 bytes of the program stream is 1.
FD of next 3 bytes is interpreted as stream id. The
first two bits of FF are interpreted as 'll'. The
third bit of FF is interpreted as
P-STD buffer bound scale (its value is 1). The bit on
and after the fourth bit of the FF byte and the 83 byte
are interpreted as P-STD buffer bound (its value is
0x1F83).

A while-statement is continued because the first
bit of FD of next 3 bytes of the program stream is 1.
The following FD is interpreted as stream id. The

first 2 bits of CO are interpreted as '11'. The third
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first 2 bits of COare interpreted as '11'. The third
15 bit of COis interpreted as P-STD buffer bound
scale (its value is 0). The bit on and after the
fourth bit of CO and 9C are interpreted as P-STD
buffer bound (its value is OXO®C). 5 In this way,
because the program stream generated according to the
first enbodi ment can be interpré?ed wi th existing
equi pnent, it is clear that it has backward

co tibility. (Faorward conpatibilit 10 A fl ow al ong
whi CIP e Spr TSl i QIR Pt B0 ST PG POgna_seale

T e W B3 ST £l Gy Bk ﬁé%f;fﬁiﬁth bit
mbodj ey in Fl .. _The dat i ic ,
?s qurogr5%?%??22%?%?&&%%54%%%§ %B,%E%F%?%E%SSF_EBPHd (its

FF, 8310 i LOxRed)hexadeci mal form simlarly to
FIG 4. FIG 6 differs fromFIGS. 4 and 5 in ternms of

a point that drhies tdy,d dddeides thl pkigsand @4 ahd G ated

reason it is not conceivable that the buffer size

i nf orawidran e presert & iQ shy egbsligmehkte chuf ber igitzep2@ted
information is recorded according to the conventiona
MPEGW2 t8y stxares istoardprigpmedtt , f iitstis EDeafr fthast i3 hyptses
is interpreted as streamid. The first two bits of CO
are iNRCEMETSt e@mead ibEl'ityFhe third bit of COis
interpreted as 25 P-STD buffer bound scale (its val ue

is 0). ThelfRtwat camPadfddlittyd fourth bit of CO and

01 are In%@&ﬂ&g}%%ong which the program stream generated

according to a conventional MPEG-2 Systems standard is
interpreted with the equipment developed according to
the first embodiment is shown in FIG. 6. The data
series which is a program stream used here is FD, CO,
00, FD, FF, 83, FD, CO, 9C (hexadecimal form) similarly
to FIG. 4. FIG. 6 differs from FIGS. 4 and 5 in terms
of a point that the third byte is 01. This is due to
the reason it is not conceivable that the buffer size
information represents 0 byte when the buffer size
information is recorded according to the conventional
MPEG-2 Systems standard.

At first, FD of first 3 bytes is interpreted
as stream_id. The first two bits of CO are interpreted
as '1l1'. The third bit of CO is interpreted as
P-STD buffer bound scale (its value is 0). The bit on
and after the fourth bit of CO and 01 are interpreted

as P-STD buffer bound (its value is 1). In this case,
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as P-STD buffer bound (its value is 1). In this case,
16 P-STD buffer bound is not 0, and hence an
if-statement is false and the condition of a
while-statement is determ ned. The while-statenent is
continued because the first 5 bit of the first data
(FD) of next 3 bytes is 1. The following FD is
interpreted as streamid. The filfst two bits of FF
are interpreted as '11'. The third bit of FF is
interpreted as P-STD buffer bound scale (its value is
1). Hie LW emboarcerl st et Sur thhinerste PR 10 @i tement
the 83 hyte are jnterpreted as P-STD buffer bound

(i ts Valife 9% BELESS) SN UHI® & heddausdatement is

P-ST%%Q%L&gQﬁgpund is not O, the if-statenent is
fal s€, and condition of the while-statement is

det erm ne dI‘ h e-5r hﬁ? iVﬂ'Z:_i d set'astte%eg{g ths( %ncclolgljler&l %ﬂeecbaeucsaeu She first

t he first 1 _ t_of next i _
fol l gitng FRHeS £iidice iR el S o e idy the fid %{) The
i1 . THe th i t

two bits of COare interpreted as ird

of C@JiSowiHErHY alsed me iR rBtRD U et deawnd scalgd idigst
value is 0). The bit on and after the fodrth bit of

CO anavAA® i icst iFmt erer dingc ras R-<QTRsbufifier. baunrd tHitrsl bit
value is OXO®C). In this way, because the program
st r earh géheratied eracetrdi By tRo SThe todifieentdcomal SMRHEHG 2 its
Systens standard is can be interpreted with the .
equi pireie dévdllopednes bddcordiang! td tietre tihier ffourth bit of FF
enbodi nent, it is clear that the program stream
genefﬁgg& é&wﬂﬁﬂ?tﬁf%iﬂ?q%qﬂﬂﬁted as P-STD buffer bound
(its value is 0x1F83). 1In this case, because
P-STD buffer bound is not 0, the if-statement is false,
and condition of the while-statement is determined.

The while-statement is continued because the first
bit of next data (FD) is 1. The following FD is
interpreted as stream id. The first two bits of CO are
interpreted as ‘11'. The third bit of CO is
interpreted as P-STD buffer bound scale (its value is
0). The bit on and after the fourth bit of CO0 and 9C
is interpreted as P-STD_buffer bound (its value is
0x009C) .

In this way, because the program stream generated
according to the conventional MPEG-2 Systems standard
is can be interpreted with the equipment developed
according to the first embodiment, it is clear that the

program stream generated according to the first

embodiment has forward compatibility.
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enbodi nent has forward conpatibility. 17

(Modification 1) Modification of the first enbodi nent
will be described referring to FIG 7. In FIG 7,
whet her P-STD buffer bound scale is 0 is added to a
conditional 5 expression of an if-statenent to

determ ne whether the buffer size information for the
extension streamIDis to be récdorded. In FIG 4,
when P-STD buffer bound is 0, P-STD buffer bound does
not correspond to a record of 10 extension buffer

si ze i nf or M4 afdiatli)ng that the buffer size of

the extension IDis 0, because the buffer size
i nfor mat i mé]logrl%&%i% e HmRItD TR oGiggitdeni 11 be

It [ ]y. trast,_ in_FIG_ 7, the _extension
EB? ? gréss‘%rglg’aecjl)éreu%%]rorﬁoﬁh%t i%h Eilﬁﬁdi dating & t%eﬁ%@@rf
[ f { ' 1D can .be recorded by o
size Al LagN, LR .03 e LEU480 DY orc ionas
bound .soal& ivh & SEP irder ?\I'Ed +30 20 M) S 'w‘?ﬁt:h%'} the

2) Another nodification of the rst enbodi nent
be descrfidied ir&f amfidithatd Jal o8 thleh fhGnshonieteln 1p is

the following 8 bits are OxFD is added to a condition

expr essiben rafcoadslal.l e- st at enent for determ ning

whet her 25 the recordi ng extension buffer size

i nformati om iBLG.0 4 ,bevireec Gr-EaD_ A far égulrtd  irsedgr di ng

of the extension
P-STD buffer bound does not correspond to a record of
extension buffer size information indicating that the
buffer size of the extension ID is 0, because the
buffer size information for extension stream ID is
recorded unconditionally.

In contrast, in FIG. 7, the extension buffer size
information indicating that the buffer size of the
extension ID is 0 can be recorded by setting the buffer
size information to

P-STD _ buffer  bound _ scale =1

P-STD _ buffer  bound =0

(Modification 2)

Another modification of the first embodiment will
be described referring to FIG. 8. 1In FIG. 7, whether
the following 8 bits are OxFD is added to a condition
expression of a while-statement for determining whether
the recording extension buffer size information is to

be recorded. As a result, recording of the extension

stream ID and extension buffer size information can be



stream | D and extension buffer size information can be
18 repeated nultiple tines. In FIG 3, since the

upper while-loop is processed for each extension
streamID, a set of streamid, '11', P-STD buffer

bound scale and P-STD buffer_size bound are recorded

by the nunber of 5 extension streamIDs. |In contrast,
with the nodification of FIG &8 the record of the

set has only to be done once. For a further

variation, P-STD buffer size scal e==0 added in the

nodi fFeREF R UL 8Pt & imesray BHe BHeedt oSitee the upper
condi tji on expression of the il e-statenment, of the
inneerbg%_g$o&lk§ @EO?%iﬁﬁﬁug%%ﬂﬁﬁﬁqnﬁﬁSe9§%ﬁﬂrﬁﬁF?%ﬁ 1D, a
recordi ng. extension. buffer, size..info ti,on uf fer

si ze ?%?o?ﬁné?%%a o%giheF%xTeé%ﬁ%ﬁgbﬁég%k+gﬁﬂ#$2ﬁc%1? and

descrﬁb%i@uﬁp@i@fé%f%% L G S hereinafier. The ¢

entire configuratTon e program ‘streamiS shown

i n Fl&edns fodli § e ancepdet waen-dher sacong sabgdi ment

and the first enbodinent is a point of defining flag

20 i nfied ned ¢ ot e xd nsion-puffies -sdaersignalidgsdd as only
of 1 bit for indicating the record of the extension
buf f ero s¢ zéonefarewmti on, and a point of determ ning

exi stence of the field of the extension |ID when the

basi c streber aDXy¢stheanvad)aisonn the whil e-statenent

and 25 extensjon-buffer-size-signaling-flag is 0. In

thi s Peabe,Piifen sisauinar havat0 tandeshiffrerthg seodification of

cal c ed, b
10 L%fg.(% %%y be added to the condition expression of the

15
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25

while-statement of the inner loop of FIG. 8.

(Second embodiment)

A method for recording extension buffer size
information (buffer size information for the extension
stream ID) is described in conjunction with FIG. 9
hereinafter. The entire configuration of the program
stream is shown in FIG. 1.

A difference between the second embodiment and the
first embodiment is a point of defining flag
information (extension buffer size signaling flag) of
1 bit for indicating the record of the extension buffer
size information, and a point of determining existence
of the field of the extension ID when the basic stream
ID (stream id) is in the while-statement and
extension_buffer size signaling flag is 0. In this
case, 1t is assumed that the buffer size calculated by

P—STD_buffer_bound~scale and P-S5TD buffer bound which
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P- STD buffer bound scal e and P-STD buffer bound which
19 appeared in front of the field of the extension
stream IDis a buffer size for the extension stream
ID. In the data generated according to the existing
MPEG 2 Systens standard, the bit corresponding to the
5 extension-buffer-size-signalin%-flag IS reserved,

n

and becones 1. Therefore, an ext'@nsi on stream ID field

does not appear in the equi pnment devel oped newl y, but
an error does not_occur 91 the tinme of playback

( ModiFRRERTTh 0 FPH & 19sHoviE h Hodilts &attigisigin stream

P01 e TS (7 ARE 1 TR dstind B o Thi oA o

poi nt” of "~ tTans

i ncl udi ngdﬁ:%ﬁé%wg eﬁ%r?{tlsértg{d }f‘( é@?&‘fng' ntc? tq'?es%e%jnsting

frane, an en sendi ension’ i nt or ma

bocna g2 m Rt MRl ne h G AL SRR T ene

bound as shown in a dashed frame. (M

FI G dhde shomsn anotter diodi fd icadd 10m pfr the secndrved, and
enbodinent. Simlarly to FIG 10, adifference from

20 Fldacdhnds la paindrefodd, ansirid-itdigs iSeC ik i ensifone1d
information including streamid-extension as shown in

a dasteed fatarmmpesd itrherhes exvgi ipgneritr stevexltgnrsi orewly, but
i nformati on including P-STD buffer bound scal e and

P- STBhFFEIT SRR rees SIfoT iat & hdaghier fafame.aydsdin

the case of sendjng streami d-extensi on before

sendi ng P- S99 bufsEr i Bbud scal e and

FIG. 10 shows a modification of the second
embodiment. A difference from FIG. 9 is a point of
transmitting second extension information including
stream_id extension as shown in a dashed frame, and
then sending first extension information including
P-STD_buffer_bound_scale and P-STD buffer bound as
shown in a dashed frame.

(Modification 2)

FIG. 11 shows another modification of the second
embodiment. Similarly to FIG. 10, a difference from
FIG. 9 is a point of transmitting second extension
information including stream id extension as shown in a
dashed frame, and then sending first extension
information including P-STD_buffer bound scale and
P-STD_buffer bound as shown in a dashed frame.

In the case of sending stream id extension before
sending P-STD _buffer bound scale and

P-STD buffer bound, the order of FD, 'll', reserved and



P- STD buffer bound, the order of FD, '11', reserved

and 20 streamid-extension in the dashed franme may
differ as shown in FIGS. 10 and 11. (Data out put

mul ti pl exer) There will now be described a data

mul tiplexer to 5 realize the data multiplexing nmethod
according to the first or second enbodi nent referring

to FIG 12. The video elenentarﬁostreanl(ES) 1102
according to the MPEG standard, audio ES 1103

according to the MPEG standard, nmeta data ES 1104 and
non- MPEES YT aed™ BHA0SH A i tde fdaorhaiPER Jircinas SNEFE as

VC-1 are input_jn. a data [ tiplexer 1101. The data
nulti%l’%”f(rér ril%ﬁgsnu i%?%rx%s- the video ES 1102, audio

system ES a ES 1104 and non- MPEG vi deo
ES 1105 in%égg%r%g?é§?§%$%%} %ﬁ%ﬁ%ased on a suitable

nul tipl exifgedd @f gorithmd od@%ﬁlgfr'gelcﬁo%;r%%%f%?%éf@gxer to

1110. A pack generation contro

5whol er@dlihe gad ag o pul i td DI rRX efe HQL o AN Blhg to the

first starts a pack header generator 1106 to generate

a packirdreasterseasied tdigsositnairdts 1 RS hepdey @enernat or

1107 to 20 generate a PES header. The pack generati on
control | erThd 108desst aglsnen tpack gerermat @S)11083 saccording to
out put a pack header and a PES header as a program

st r edma MREG affthndaesh cutdi oS dil Gpprasprrditrey mantidre MPEG
of bytes froma video ES 1102, audio system ES 1103,

met a YA ES 1 FeRL 2502 rfoh-INPEG afidd @ rEYPER Y1 daed ES1105

.1t as t rogram stream 1110. The pack
o Ut puls Csoen 1?%% I}gEfEngrsugch as SMPTE VC-1 are i%put in a data
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gener&tt
multiplexer 1101. The data multiplexer 1101

multiplexes the video ES 1102, audio system ES 1103,
metadata ES 1104 and non-MPEG video ES 1105 in a
program stream form based on a suitable multiplexing
algorithm to output a program stream 1110.

A pack generation controller 1109 controls the
whole of the data output multiplexer 1101, and at first
starts a pack header generator 1106 to generate a pack
header, and then starts a PES header generator 1107 to
generate a PES header. The pack generation controller
1109 starts a pack generator 1108 to output a péék
header and a PES header as a program stream 1110, and
then cuts out an appropriate number of bytes from a
video ES 1102, audio system ES 1103, meta data ES 1104
or non-MPEG video ES 1105, and outputs it as the
program stream 1110. The pack generation controller

1109 multiplexes respective elements such that the
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1109 nul ti pl exes respective el ements such that the 21
program stream has a structure shown in FIG 1 by
repeating this operation. (Pack header generator) As
shown in FIG 13, the pack header generator 5 1106
conprises a pack header body generator 1201, a system
header generator 1202, a pack header generation
control l er 1208 and a pack headérl generation switch

-1207. The system header generator 1202 includes a

system header body generator 1203, a basic buffer size
10 i iR IERT oft A Ord 104 Grir cars et e st orl uf¥ dry

si ze infornatio}g],ﬁgenerat or 1205, further. The pack
header*PYEmEt At o BT 18- 1208 starts an operati on

by receiv start_signal_ fromthe pack generation
control | erui%)g,h%%%e%uq <%t er mi nati on signal and

a 15 classjifigati.on. of e e tary stream which the
pack geneé?;ét%r?é“é olur?dep('tF]'oclgés’s su%s%%%ken}f??d?{) {Heerator
pack 1 oenes g Ons&ON 1 é}@rhé%&@f %b%;, GRne! '

t he pack hea%er corrpl%t es. The system eadtzgréﬁgdl?m’ @
generatfend 205 gonefates t A0 12001 matd Q0 f{oBer generation
i medi ately after of system header() in FIG 3 to
reseraett dillser M basic byfdear mdakr iqidmaiidn switch
generator 1204 generates information surrounded by a

sol i d4G'he fHemresyistan GedBlerThenandtensilobuffdEudciz e

i nformati on generator 1205 25 generates information
sur r st Bieaddadinsly 19anedatare 1308, FlaGbasic buffer size

information generator 1204 and an extension buffer size
information generator 1205, further. The pack header
generation controller 1208 starts an operation by
receiving a start signal from the pack generation
controller 1109, and outputs a termination signal and a
classification of the elementary stream which the pack
generator should process subsequently to the pack
generation controller 1109 when generation of the pack
header completes.

The system header body generator 1203 generates
information from immediately after of system header()
in FIG. 3 to reserved bits. The basic buffer size
information generator 1204 generates information
surrounded by a solid line frame in FIG. 3. The
extension buffer size information generator 1205
generates information surrounded by a dashed line frame
in FIG. 3.

When a system header is contained in the pack, at
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When a system header is contained in the pack, at 22
first the pack header generation controller 1208
controls the pack header generation switch 1207 so
that the pack header generation switch 1207 sel ects
the output of the pack header body generator 1201 by
a 5 selection signal 1206. Next, the pack header
generation controll er 1208 contPél s the pack header
generation switch 1207 so that the pack header
generation swtch 1207 sel ects the output of the

syst ém T He NFatstatasiners03 By wrddl g on 208
ol 4055, 0 Stmamenly, he pack bore e .
qener s ardtildt a5 St M Bl Setarrs the

co et Tan & e e 00 PR R AR Y 2R 2, -

ID i s idihe Rack header \ganer ation Lontyoldsr

1208 controls the basic buffer size information

genergdrafr ak2h s ridiadl 10851100 P Wreir SigZ & Hfydati Qe r
(P-STD buffer size bound) becones 0, and then

cont rgereetdte rack iheaddr? 0gerser athaan t22 psidic hekF4 so

that the pack header generation switch 1207 selects

t he agmnratofort ey igxthedi00h seufefodrs Sitwe outphdr net itdre system
generator 1205 by the sel ection signal 1206. _

Ther 3L AW HETESSdF ddPeYof Iadiastip gignags 1206.
basic buffer size information corresponding to the

ext ensi on 113 S Xt Yendilth R d1°adSfe JHTOr LI DN

ar€ controller 1208 controls the pack header generation

switch 1207 so that the pack header generation switch
1207 selects the output of the basic buffer size
information generator 1204 by the selection signal
1206. When the value of the basic ID is 0xFD, the pack
header generation controller 1208 controls the basic
buffer size information generator 1204 so that basic
buffer size information (P-STD buffer size bound)
becomes 0, and then controls the pack header generation
switch 1207 so that the pack header generation switch
1207 selects the output of the extension buffer size
information generator 1205 by the selection signal
1206.

Thereafter, the necessary number of basic IDs and
basic buffer size information corresponding to the
extension IDs and extension buffer size information are

generated. When all information to be multiplexed are



generated. Wen all information to be nultiplexed are
23 generated in the pack, the pack header generation
controller 1208 stops an operation of each generator
and waits for start of the next pack. In addition, in
the case where the system header 5 generator 1202
operates according to the exanple shown in FIG 7,
when the value of basic IDis O&D, the pack header
generation controller 1208 controls the basic buffer
size infornmation generator 1204 for the purpose of
settiBYNERREPASIR biy® fRRCKI Zehe rﬁ%ﬁ’ﬁd%@@ﬁ\eqogen%ratldfgn
P- STD-buf fer-si ze-scal e and P- STD- buf f er-si ze-boun
t(o o.C%H%germﬁg%gtﬁ%%%/s%n?m%k%e%r%%w Igprator

dj {O. I h -in FIG 8, the
pack TRRdET GRnEratT Oht Lof roIT d1A508 cont 1ol s 1he 15
pack headefngg &E@%bﬁ? f*ﬁ{ﬁg &ggg ﬁﬁ%%ga%hgu£§§%em header
e are

sizes for a plurality of extension

5 cont | RAQMSE Yo r IENES aé;?@r@‘@esc'ha%’%f&r@ Go 8tJ14 E@}I%%Jhee shown

10

15

20

25

mul ti pl exi ng procedure) An operation procedure o

dat a Dutput. 20, muhéh ptiexefaDfe AGpaBiMtd De oxFD, the pack
described referring to FIG 14. The flowhart of FIG

14 shoswsder pyecedit 2on fosngesiereat | IRD A SogF eI StHealsic
of a data format shown in FIG 3 as an exanple of
generkit ¥ feyr as bae ki bfo ronaciorndi grnd me o s ylst @ freaddre purpose
each pack size information 25 of a buffer size (1808

kB) fof :basit P (& P fpuffisre sindeo (mBoskB)

For e%éfgﬁ%fghééééfgqg)_éggﬁet;&é P-STD_buffer size bound)
to 0.

Further, when the system header generator 1202
operates according to an example shown in FIG. 8, the
pack header generation controller 1208 controls the
pack header generation switch 1207 so that buffer sizes
for a plurality of extension IDs are continuously
generated as shown in FIG. 8.

(Data multiplexing procedure)

An operation procedure of the data output
multiplexer of FIG. 13 will be described referring to
FIG. 14. The flowchart of FIG. 14 shows a procedure
for generating a program stream of a data format shown
in FIG. 3 as an example of generating a pack by
recording in a system header each pack size information
of a buffer size (1808 kB) for a basic ID (0xE0), a
buffer size (1808 kB) for extension ID (0xFD) that the

extension stream ID is 0x55 and a buffer size (8192B)
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extension stream|ID is 0x55 and a buffer size (8192B)

24 for a basic ID (0xCO). Wen generation of the pack

is started, at first the pack header body is

generated in step S1501. When a system header is
recorded in the pack, a system5 header body is

generated in step S1502. Subsequently, the basic

buffer size information indicat?ﬂg a (XEO buffer

size (1808 kB) for the basic IDis recorded in step
S1503 as follows. streamid = OxEO 10 P-STD buffer
bound &c & @251t 1P SPFCHUf-fer size bound = 1808

(1808*1 kB =1808 kB) Because buffer size information

to be rec?ijbeé'ﬂ IFIFRT 4L Gie F6r PATE pasistamsed ats first
determin not to, 15 record the extension buffer size

o orBe" Bt nelen B Qi aieaen o 15t 8 S180601 - Cuhen
whet her, rSCyd Lf the ffer, size infarpation j
continﬁg%.éAs ggaeéhﬁg,reggggggeiphghﬁe %r "of° %Hg%em

bUff%@a@e&eHd@@oﬁ@ab%%%r%Q@%Sint%t%% %Q%bbnye%ﬂﬁggﬁuently,
process returns to step S1503. 20 The anterior half

oper athieom aqfi cexueTFeiron ikef ik o3inae i onn ity a (0xEO)
generation of the buffer size (1808 kB) for extension
| D (OxEDerofsi@ebs lisgDedame dsrf ahleowasist m@ams Gezoddeld in
P- STD buffer bound scale = 0 25 P-STD buffer size
bounétep0 SISOBeam ifd l2owekFD &&
P- STD buffer_size bound = 0)

- stream_id = OxEO

P—STD_buffer_bound_scale =1

P—STD_buffer_size_bound = 1808
(1808*1 kB =1808 kB)

Because buffer size information to be recorded
first is one for the basic ID, it is determined not to
record the extension buffer size in step S1504, and it
is determined in step S1506 whether a record of the
buffer size information is continued. As a result,
because the record of the buffer size information comes
to be continued, the process returns to step S1503.

The anterior half operation of extension buffer size

information generation of the buffer size (1808'kB) for

extension ID (0OxFD) of 0x55 is done as follows.
stream_id = OxFD

P-STD buffer bound scale = 0

P-STD buffer size bound = 0

(stream id == O0xFD && P-STD buffer size bound = 0)

It is determined whether the record of the
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It i1s determ ned whether the record of the 25
extension buffer size information is done in step
51504, and the record of the extension buffer size

i nformati on does in step S1505 as follows. ' OxFD =
OXFD 5 '"11' = 0x3 Reserved = OX7F
streami d- extensi on = 0x55 gﬁf = OxFD ' 11' = 0x3
10 P-STD buffer bound scale exténsion =1 P-STD
buffer size bound extension = 1808 (1808*1 kB = 1808

kB) It is determ in step _S1506 whether the record
of)bﬁﬁﬁﬁniﬁofe Pﬁ%&ﬁh&ﬁ?&n BgofgﬁFﬁﬁBeds ARNENLE E58B,

15 b e or f buff size infor
cont%ﬁge ’ %ﬁ? t%océ%s thﬁﬁn%EFo s?SBSéfgo ufgﬁa size
ener;at Qgg@ f 2 basic ID
?s d&ﬁgéigd% OQ gs?ﬁean1 Ség8§Cé32§£ﬁ}%%5 buf f er
bound scah@xfTQ =P0§}@Lbuffer_size_bound = 64(64*128B
= 8192 B) Subsequently, it is deternmined in step
S1506 whet'har' thexecord of buffer size information is
continued. As a result, because it is determ ned that
25 the red®erstmfecald Oxfef er size i nformati on was
finished, a PES header is generated in step S1507.

stream id extension = 0x55

'OxFD' = 0XFD

'11' = 0x3
P-STD_buffer bound scale extension = 1

P-STD _buffer size bound extension = 1808
(1808*1 kB = 1808 kB)

It is determined in step S1506 whether the record
of buffer size information is continued. 1In this case,
because the record of buffer size information is
continued, the process returns to step S1503, and
generation of (0xC0) buffer size (8192B) for basic ID
is done as follows.

stream id = 0xCO

P-STD_buffer bound scale = 0

P-STD_buffer size bound = 64 (64*128B = 8192 B)

Subsequently, it is determined in step S1506
whether the record of buffer size information is
continued. As a result, because it is determined that
the record of all buffer size information was finished,
a PES header is generated in step S1507.

PES payload generation is done in step S1508 and
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PES payl oad generation is done in step S1508 and 26
generation of one pack is finished. The process
returns to the beginning of the process. (Data
demul ti pl exer) There will now be described a data
demul tiplexer 5 to demultiplex each data fromthe
program stream generated by the data nulti pl exing

net hod described in the first 6P second embodi nent
referring to FIG 15. The data denulti pl exi ng
operation corresponding to the program stream

pr oviTFEF 1RF 413He GetiGd Rstsdwd S f inighest-10 The das@essed

here. However, the data denultéﬁlexer of FIG 15 can
be agdliEd T & HE SHrEFAN S &ImGEnSrRAESS by t he
nmet hods pr zh%?d b f@fg%e 7,..8, 9, 10 and 11. The

program stream 1 'S |npxur)to the data

d [tipl 11, | d : f 1.Q .t
emul tip eﬁﬁgé%gg‘dugﬁg’%kégghl é&%%gdg%&(%wg%%y#€%5¥%xer

15 MPEG st an 0 Sy conforme

the MEGshaRdIGx R { JHL;
vi deo ES 1312%25fae %?b%?ﬁ%Eg?O%ﬁ§9eg?g.nulf¢$ﬁ§ga§T

i Nt hendl=0@damys toheamat30 2 1&g 146t idleeywrd @@ ribed in
output. The pack interpretation controller 1303

cont rtdles fiihes tweal & e2@nidn efrive dd adea td er@flddririinexero ¥3GL. 15.
The pack interpretation controller 1303 confirns

cont diftes dgft & lsemyrldgrdmxsinge apek3t2 onWrenr neseopaidig to the
interpretation controller 1303 determ nes that a pack
head&F 99 FhFHECAM PESTLASICS bivh & hewimeghotBEhomg iimpiIG. 3
25 the program stream 1302 to the pack header ,
inteﬁﬁré%@%rlf§ﬁhkﬁﬁﬁ'st5PW§V@ﬁe pack dRéddslemultiplexer of

Inte%&%ﬁt%% %%%4beTg%plied to the program stream generated

by the methods provided by FIGS. 7, 8, 9, 10 and 11.
The program stream 1302 is input to the data
demultiplexer 1301, and video ES 1309 conformed to the

MPEG standard, audio system ES 1310 conformed to the
MPEG standard, meta data ES 1310 and non-MPEG video ES
1312 aside from MPEG, that are multiplexed in the
program stream 1302, are demultiplexed and output. The
pack interpretation controller 1303 controls the whole
in the data demultiplexer 1301.

The pack interpretation controller 1303 confirms
contents of the program stream 1302. When the pack
interpretation controller 1303 determines that a pack
header is input, it controls the switch 1307 to input
the program stream 1302 to the pack header interpreter
1304 and starts the pack header interpreter 1304. The

pack header interpreter 1304 interprets the program
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pack header interpreter 1304 interprets the program 27
stream 1302 according to the structure of the pack
header and sends a termi nation signal to the pack
interpretation controller 1303 at the tinme of
interpretation termnation. 5 Successively, the pack
interpretation controller 1303 confirms contents of
program stream 1302. When the %&ck interpretation
controll er 1303 determ nes that a PES header is
input, it controls the switch 1307 to input the

pr ogrs&hcsTy é3M21362 o8 ipHe tPEShRe S8EK CIOTENPET Shet BRCk

1305, and starts the PES header .interpreter 1305. The
PES REAdET PHFeFﬁPgFeF iéé@lPﬁFéParéﬂgnﬁﬁet0pﬁéehea&ér

accor.ding to.the structure.of PE eader, and

sendé%getgfﬁfﬁgﬁfgnCgpéﬁgﬁlgﬁdagséeﬁglF © iﬁpgrﬁgtion

cont gined &gt%nggE?eFﬁquEigBd the number 15 of -bytes
the fo

information o owm ng PES payload to the pack

i nterpret afjQRsGARENY, | 8hel3@3 kAl nkRe trich® tQfon controller
interpretation term nation. Subsequen?ly, t he pack

I nt enpoat abin@n reentbakkbars 4303 regpbmoks rbhd 3WobCh When
1307 to input the program 20 stream 1302 to the PES

pay| ahe extkadhoerp3@Bationt eohsroaneoullpot slekeehiings that
swtch 1309 to sel ect an appropriate output ahead
accorediPR§ heatlke dtsréapukb iknfonbmbilenthandwstaht 3307 to

t he PES payl oad extractor 1306 to process a nunber of

byt edNBH Lt RBePESOFaGM0A rSMReA398 pPoEBSSPR§ acadaiber
8Li?g%§%é%g§%gg g%?g?ﬁ%hg?ggﬁ&gg tEgSPE%ykgggegxgg%g&preter

1305. The PES header interpreter 1305 interprets the
PES header according to the structure of the PES
header, and sends a termination signal and stream ID
information contained in the PES header and the number-
of-bytes information of the following PES payload to
the pack interpretation controller 1303 at the time of
interpretation termination.

Subsequently, the pack interpretation controller
1303 controls the switch 1307 to input the program
stream 1302 to the PES payload extractor 1306, controls
an output. selecting switch 1309 to select an
appropriate output ahead according to the stream ID
information, and starts the PES payload extractor 1306
to process a number of bytes of the PES paylocad. When
processing a number of bytes of the PES payload, the
PES payload extract unit 1306 sends a termination

signal to the pack interpretation controller 1303.
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signal to the pack interpretation controller 1303. 28
(Pack header interpreter) As showmn in FIG 16, a
program stream 1402 of an input and a start signa
1410 of the pack header interpreter 1304 are input to
the pack header 5 interpreter 1304, and after

term nation of pack header interpretation, a

term nation signal 1411 is outpaﬁ. When the start
signal 1410 is input to the pack header interpretation
controller 1408, the pack header interpretation
control | er (B208 REARG 01N tHPL8HOh 1409 10 to i nput

t he progr st.ream 14 o the pack header bod
i nter pret 61° 1A a]ﬁ’doét(tért]séq’ t‘f’gppré’c%aﬁréa%%rreaé%&y‘mz of an

I nter, er 03...The pack he ry b I nterpreter
1403 l||[Hr§3t(ﬂetr par ets tﬁwtéat}g:ac l%ggdg%elgcgg? |hr(1eg 56 E’éeader

StrL“ﬁdHé%éﬁe_JF3fﬁ@%eﬁﬁ?qggg&OQXv&Qﬂg$§&ﬁg%é%dg%

term nation signal to the header interpretation

cont rigldealp AAQE- atzddhe drid e d HMBHAMRIAIPO™f pack header
term nation. Subsequently, the pack header

i nt eripreefraddenia t ioNt r0ldeaim it4@8 ceoRfignE qantientss ok put .
the program stream 20 1402. \Wen determning that a

syst em hedttean ithenattd mputigrtdle JPEAck ileadgrut to the pack
interpretation controller 1408 outputs a term nation

si gnaleader]  infferp naie tiack congaddrl eimtldiOfr, ettt @ack header
controller 1408 determ nes that the system header is

i NputNGRTREGHAGIR e IRy 1408 Zortg dlgpithe pe@ritch 1409

rogram.,stream 1402 to the syste ader body
Fnter r etd g%f &P L 5 ERE 535 efthédifeP A5y eader

body interpreter 1403, and starts the pack header body
interpreter 1403. The pack header body interpreter
1403 interprets the pack header according to the
structure of the pack header body, and sends a
termination signal to the pack header interpretation
controller 1408 at the time of interpretation
termination.

Subsequently, the pack header interpretation
controller 1408 confirms contents of the program stream
1402. When determining that a system header is not
input, the pack header interpretation controller 1408
outputs a termination signal 1411. When the pack
header interpretation controller 1408 determines that
the system header is input, it controls the switch 1409
to input the program stream 1402 to the system header
body interpreter 1404 and starts the system header body

interpreter 1404. The system header body interpreter
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interpreter 1404. The system header body interpreter
29 1404 interprets the system header according to the
structure of the system header body and sends a

term nation signal to the pack header interpretation
controller 1408 at the tine of interpretation 5

term nation. Subsequently, the pack header
interpretation controller 1408 <bnfirms contents of
the program stream 1402. \Wen determ ning that basic
buffer size information is not input, the pack header

10 i nt&YHrEtbeTBReEDNERDI et amOB iR hLAGCarding to the
1411. When determ ning that the

t i ti i |

basi & BUFTEFES ST 2ot R SYRET SFPIET MhtAY Th® paRds a

head i tati troll 1408 trols th i
et o DA PERI SLLO ConLEal St L0 Gt r gl S e o
basi c. bwif f&11dp ﬂ%@f%@f@ﬁmm@ dpterpreter, 1405, and

starts the basic uffer size irnformation 1 nterpreter
1405.+ dhgibasign . buffer size information interpreter
1405 interprets the basic buffer size information

accordi ng $@bsbguestIyct tiie wictk heeHasi Ci Ut fSFe8iZeon
i nformati on 20 surrounded by a solid line frane of

FI G &ntamdl bendsd @8 ¢ mad | amisérigidl oBinthe program stream
discrimnation information indicating whether an

ext ensi Gh- | Vien | deketroinigg gdokt Hemderbuffer size
interpretation controller 1408 at the tinme of

i nt erlgHetd3 otPR eb fi Bl i B U n &R B@ieadEr FIG 3,

25 when streamid is OxFD and P-STD buffer size bound .

i's Ol,nnttwlb‘? T RO i R or ke bR e i FRF Rt ion

the signal 1411. When determining that the basic buffer
size information is input, the pack header
interpretation controller 1408 controls the switch 1409
to input the program stream 1402 to the basic buffer
size information interpreter 1405, and starts the basic
buffer size information interpreter 1405. The basic
buffer size information interpreter 1405 interprets the
basic buffer size information according to the
structure of the basic buffer size information
surrounded by a solid line frame of FIG. 3, and sends a
termination signal and discrimination information
indicating whether an extension ID follows to the pack
header interpretation controller 1408 at the time of
interpretation termination. In the example of FIG. 3,
when stream_id is OxFD and P-STD buffer size bound is
0, the discrimination information indicating that the

extension ID follows is sent.
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extension ID follows is sent. 30 Wen the extension

I D does not follow, the pack header interpretation
controller 1408 confirms contents of the program
stream 1402. When determ ning that the basic buffer
size information is not input, the pack 5 header
interpretation controller 1408 outputs a term nation
signal 1411. When deterni ning t$at the basic buffer
size information is input, the pack header
interpretation controller 1408 controls the switch

1409 to |%ﬁ@tt@ﬁeeﬁF@@§éﬁPs@Pe§ﬁﬁf4@2tt5oﬂﬁéwba§be pack

buffs a#o Si.z |nfoEn?t|on in eteﬁ é g
star [EFRE BESFEP BLPF &P or 2B FRES FREEF pPSt gpntents
whonOfnd sebergr el EERraR 2ud2" PERREC pRHERRIHER Yhat che

'nteb@%@Eabbg@eEOBE%e'hﬁkolﬁgﬁlsﬂnﬁéohiathﬁ tEHe pack
1409 15 to input the program stream 1 he

exteﬂ&ba@rbuﬁﬁé&p§b%§thBBOEHﬁtkem1b9tQQQBGBQE 14Q64
and starts the extension buffer size |nforna?|on

i nterpretiaatli4fbsighhe extensi aRchubibeer®iZz€ng that the
information interpreter 1406 interprets the extension

buf f erssiczeuiffifor makeonn20rmsetcopdi ng fioptihe sheupbdkeheader
of the extension buffer size information surrounded

by ald&skedetphéofir apptoplieG 1308apdnsends ahe switch 1409
term nation signal to the pack header interpretation

cont 81 FBPUE46BcaPrPAE2M BT BRM LAPEr pPethei BASic buffer

t t The buff e calc ed 2 P- ST
but { B0 204 RAOLRAT eOtxEBREFBReLad BAGID BURT 8 abFsethe basic

bounﬂu%%%?”%&%@ %ﬂfggma%?gg 99£gkg%gter 1405. The above

operation is repeated subsequently.

When the extension ID follows, the pack header
interpretation controller 1408 controls the switch 1409
to input the program stream 1402 to the extension
buffer size information interpreter 1406, and starts
the extension buffer size information interpreter 1406.
The extension buffer size information interpreter 1406
interprets the extension buffer size information
according to the structure of the extension buffer size
information surrounded by a dashed line frame of
FIG. 3, and sends a termination signal to thé pack
header interpretation controller 1408 at the time of
interpretation termination. The buffer size calculated
by P-STD buffer bound scale extension and
P-STD buffer size bound extension whitch were obtained

here becomes a buffer size for the extension stream ID
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here becones a buffer size for the extension streamID
31 (streamid-extension). Subsequently, the pack
header interpretation controller 1408 confirns
contents of the program stream 1402, and determ nes
whet her the basic buffer size 5 information is input.
The followi ng process is simlar to the above. (Data
derul ti pl exi ng procedure) An opétation procedure of
the data demultiplexer of FIG 16 is described
referring to FIG 17. The data 10 denulti pl exing
oper aBitdRams 16x skaienedcadecording to a flowhart of
FIG 17 with an exanple where a data streamof a
regi on r eCORRSHY PG er tie, @K SemaleiTort NS F P& edpdtiom
header of progr streamof a data format shown in
Fl G o9nTd oRarEr 10 oke léﬁ‘sFﬁorﬁﬁeB%SFBfE’fE‘fopfégéémcétream
40 iR 4hexadeci nal for interpretati.on, of .a_pack
. 4 X
is starféd at %%ltfsf&lg}eﬁ\é\b’g%g “Red grgﬁgé’f |b§lffe_r Siz€
i nternpreted dinastep 13EGQR1.  hen f%l%%g?mg‘ E‘ig‘é%s' §s similar
recorded in the pack, the system heade ody 1s
i nt erpr ehed ablvet.ep 51602 as 20 follows. streamid =
OXEO P- STD buffer bound scale =1 P-STD buffer size
bound = 1808(tE8QR ML 1kB 2 exiBQ8 pB)-edm rlent er pret ati on
of EO E7 10 is finished here. In this way because
stream i d Ars apeira®ileD gndcedure of the data demultiplexer
of FIG. 16 is described referring to FIG. 17. The data
demultiplexing operation is explained according to a
flowchart of FIG. 17 with an example where a data
stream of a region recording buffer size information in
a system header of a program stream of a data format
shown in FIG. 3 is EO E7 10 FD CO 00 FD FF D5 FD E7 10
CO0 CO 40 in hexadecimal form.
When interpretation of a pack is started, at first
the pack header body is interpreted in step S1601.
When a system header is recorded in the pack, the
system header body is interpreted in step $1602 as
follows.
stream_id = OxEOQ
P-STD buffer bound scale =1
P-STD buffer size bound = 1808 (1808*1 kB =
1808 kB)
Interpretation of EO E7 10 is finished here.

In this way because stream id is not OxFD and

P-STD _buffer size bound is not 0, "buffer size for



P- STD buffer size bound is not 0, "buffer size for 32
streamid of OXEOis interpreted as 1808 kB". It is
determined in step S1604 that extension buffer size
information is not recorded. It is determned in step
S1606 whet her the buffer size 5 information is

ongoi ngly recorded. In step S1606, it is determ ned
whet her the top bit of the next 3dat a (XFD) is 1. In
this case, because the top bit of OxFD is 1, the
process returns to step S1603, and inter pret ati on of
the m&ReBUArerfsiOzE0 AfornELiroreted B3 dSH8 48" .
follows. streamid = OxFD P- STD buffer bound scale = 0
P- STD buf fiér 1§ A85diided 6N witerprSdied dhadt s eos ion

is finished here 15 I n.step S1604, streamld—()<D
&& P- eﬁufs‘l‘l@re sllnzfé’rﬂlé‘ﬁﬁ&’DOlSTﬂé’ efrﬁrcé’rdletd jglt 1s
det t t ff tionis
det LU (SRR 00 B Ly B2t NLARTL 1.

Sl60§mfoﬁ%9%?on 1@KFQg8§éély gééegﬁgﬁfvengBg%%r51q3§ it

streami d- ext ensi on =
is determined whether the top bit of the next data

(OxFD) is 1. 1In this case, because the top bit of OxFD
is 1, the process returns té step S1603, and
interpretation of the next buffer size information is
done as follows.

stream_id = OxFD

P-STD_buffer bound scale = 0

P-STD buffer size bound = 0

Interpretation of FD CO 00 is finished here.

In step S1604,

stream_id = OxXFD && P-STD buffer size bound=0

Therefore, it is determined that extension buffer
size information is recorded, and step S1605 is
executed.

In step S1605,

'0xED' = OxFED

'11'= 0x3

Reserved = 0x7F

stream id extension = 0x55

'OxFD' = OxFD

'11'= 0x3

P-STD buffer bound scale extension =1
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P- STD buffer bound scal e extension =1 33 P-STD buffer
si ze bound extension =1808 (1808*1 kB =1808 kB) are
interpreted. Interpretation of FD FF D5 FD E7 10 is
finished here. As a result, it is interpreted 5 that
"the buffer size for the extension stream|D of 0x55
is 1808 kB". In step S1606, it é& det er m ned whet her
the top bit of the next data (&CO is 1. In this
case, because it is 1, the process returns to step
S1603, and_10 inte%gretation of the next buffer size

i nf or mat i on T §°— CHS IR IR tFteps i =

P- STD ur le = 0 P-STD buffer_size bound
:64(6%§§%£§f§§§92ﬂ%§§gﬂ§ 15 interpreted.

Interpretatjon 0 i L her e,

stream da%%@nlol?gecﬁgbe%% - ) - %]t?agtri%? zoef_bE(?ﬁ;%ui%:S FD ET

not Oy iisisidindidpngated that, "Lte,rke.ll_kfu,f fiqr s Zi%tfeql.’preted
the extension stream I D of 20 Ox65 is 8192B". It is

det erdAded it WiePred 604 d hadr the extiansiioh Wder 1o of

size information is not recorded. It is determned in

st ep ATV G swistderkg'he buffer size information is

ongoi ngly recorded. Because the buffer 25 size

i nformat i on i stewtSYetor ded g artdmeniron] WES hdeader top

interpretation of step S1607 and PES payl oad
bit of the next data (0xCO0) is 1. 'In this case,
because it is 1, the process returns to step S1603, and
interpretation of the next buffer size information is
done as follows.

stream id = 0xCO

P~STD _buffer bound scale = 0

P-STD_buffer size bound =64 (64BX128 =8192 B) are
interpreted.

Interpretation of CO CO 40 is finished here.

Because stream id is not OxFD and
P-STD_buffer size bound is not 0, it is interpreted
that "the buffer size for the extension stream ID of
0x55 is 8192B".

It is determined in step $S1604 that the extension
buffer size information is not recorded. It is
determined in step S1606 whether the buffer size
information is ongoingly recorded. Because the buffer
size information is not recorded from then on, PES

header interpretation of step S1607 and PES payload

extraction of step S1608 are performed, and the process
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extraction of step S1608 are perfornmed, and the

process 34 advances to a process for the next pack.

The output at the tine of PES payl oad extraction
indicates a buffer size corresponding to the stream

I D or extension stream ID which is provided in step
S1607. 5 (Third enbodi nent) Yet another enbodi nent of

t he pack header generator of tBé& data output

mul ti pl exer of the present invention will be

described referring to FIG 18. FIG 18 shows a pseudo

C codéaeSsHons PO Ceser doirotdie T@xdf PEle&k -badihe output at
buffer size information generator 1204 and A extensi on

buf f éNSsiZ28S wofket iPeY 1géneratdrction indine tesyst dpffer

header. generator 1202 of the pack header generator.
show? i ﬁ%ﬁrgﬁﬁoﬁqﬁnﬂhéfb§§§ ﬁ%&@@”b efdi & H5apsRen stream

sizeI%gghﬂ%:rg%;gg%dgﬁédaqneg%%engﬂ%%7strean1expressed

ina’s xtension' 1D ang an ext'ensi on stream

IDis genengtederdddbil@ndy8 OxB7 (hexadeci nal
nunber) which 1s not a basic streamID or an

ext ensi on Y ish3@lactethoAncHt @AMiHd And & Jdata
stream of 48 bits including 20 OxB7 is generated. The

dat a getnegamoaf A48 thiet Saits cvapRas et 1efi fiwkedalod the present
streans of 24 bits, and as is shown in the true case

of t Heviehtdtcat erBit bef delsGri®ed triededetimigl tichéTeof 1iss

(A) atotal of 24 bits including OxB7 (8 bits, 25
hexadé&i-nmal8 Bieer B ®seidle € codef ithlad, shbeB0GOROPErations

bits, a binary nunber) as the second
of the basic buffer size information generator 1204 and

extension buffer size information generator 1205 in the
system header generator 1202 of the pack header
generator shown in FIG. 13.

In the case where extension buffer size
information for an elementary stream expressed in a set
of an extension ID and an extension stream ID is
generated, in FIG. 18, 0xB7 (hexadecimal number) which
is not a basic stream ID or an extension ID is selected
as stream id, and a data stream of 48 bits including
0xB7 is generated. The data stream of 48 bits is
composed of two data streams of 24 bits, and as is
shown in the true case of the if-statement of FIG.18,
the detail thereof is

(A) a total of 24 bits including 0xB7 (8 bits,
hexadecimal number) as the first field,
110000000b (9 bits, a binary number) as the second

field, and stream id extension of 8 bits indicating the
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field, and streamid-extension of 8 bits indicating
the 35 extension streamID as the third field, and
successively (B) a total of 24 bits including OxB6 (8
bits, hexadecinmal nunber) as the first field, [lb (2
bits, a 5 binary nunber) as the second field, P-STD
buf f er bound scal e extensi on of g bit as the third
field indicating buffer bound séal e information
necessary for reproduction of an elenentary stream
havi ng t he .extension stream | D of stream.i d-extension,
10 aﬁ%tﬁ%%lﬁtfrﬁmsil?e Aolhe Shierdsitdflsy #3dits as
t he J&) éggfué% d i ndicating buffer size bound

i nf ormation neé%ssary for reproduction of an

el ementar y T epmo hAvio e L anson ST S DLk .

stream i d- ext ensi on. irst 8 S

COrr @R dithad SR ds191@N fihe i fr3hat eqrpt (of 4
FIG 18, Or ke hamte ihen basi ¢ Borf oiarte 10 (2 bits, a

| nf oAid N nu®e ) he seh-greRELaLL IS trh@a, expressed in

the basic stream IDis generated,a value of the basic

st r eamdTD_ibs: f fgenenaned sas 18t egarnisdonAsfi 3 BhewWAsi Bhe
the false 20 (else) case of the if-statement of FIG

18, Basirgd fheflfderd nsiize tiinbobmdtfieon bbsngesenatednliyraation
24 bits structure of streamid (8 bit), Ilb (2 bits,

a bi A&SESSadb&OF, rPPSPRUBhfiPar ofoandedemeatatybstyeam
and _P-STD buffer size_bound (13 _bits) simlarly to ,

t he é‘é“’&&%éﬁ‘ﬁ GHEF e PRoGE TPA™ A8 PAsEtERaTM_AP[ extension,

eXte%%ho%—g%BE%ﬁ gég%iégibound_extension of 13 bits as the
fourth field indicating buffer size bound information
necessary for reproduction of an elementary stream
having the extension stream ID of stream id extension.
The first 8 bits shown by (A) correspond to a stream id
on the if-statement of FIG. 18.

On one hand, when basic buffer size information
for the elementary stream expressed in the basic stream
ID is generated, a value of the basic stream ID is
generated as stream id. As is shown in the false
(else) case of the if-statement of FIG. 18, basic
buffer size information is generated by a 24 bits
structure of stream id (8 bit), 1lb (2 bits, a binary
number), P-STD_buffer bound scale (1 bit), and
P-STD buffer size bound (13 bits) similarly to the
conventional method.

In the case that all extension buffer sizes are

identical, in FIG. 18, stream_id = OxFD (hexadecimal
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identical, in FIG 18, streamid = OxFD (hexadeci nal
36 nunber) is assuned, and basic buffer size
information indicated by P-STD buffer bound scal e and
P- STD buffer size bound which are shown in fal se

(el se) case of the if-statenment of FIG 18 is
generated. Wien 5 the basic buffer size information
expressed by streamid = OxFD ES acquired on the
demul tiplexing side, the information is regarded as
size information of all extension buffers. As a

r esulti™RiHen Ihesived, gndhasha avifeT nifdeeria faramation
an ident. cal | u e 10 extensi on buffer sjze

i nf or' lico%eca:;ﬁ’}b%?ste‘g}&b%eeerdr @l el set of

24- big_ i, e.. 24 biits). The _extensia

buffePfr S:thdz“;bq% n e(;eﬁf—nsw(ajtzleenbolusnd SIS &g Spory 1n talse (else)
(P- SEduffermound-scal e ext [ "Q'y) . 5 (P-STD
buffer size for streamleglegx?%t gﬁi%' qglﬂ%* g%-n§f5ted' When
buf f emesitzes oWt fxt ensieon n ddI®)idn 8l se?0p

(P-STD buffer size for streamid-extension) =1024*

P- STB thfafreri s iz @ raund ex@ngicdn o BHee Hehullft i@tkes ng

wor ds, the extension buffer size information is

cal cyliatead tdse 2B flamation is regarded as size information
128*P- STD_buffer_si ze_bound_extensi on bytes when a

val u@fofelp- SRYemgfifosr tydifred sscalfe extrerssilan iwhen the sizes

of all extension buffers are an identical value, the
extension buffer size information can be represented by
merely one set of 24-bit structures (i.e., 24 bits).
The extension buffer size information is
calculated as
if (P-STD_buffer bound scale extension = = '0') {
(P-STD buffer size for stream id extension)
=128* P-STD_buffer_size bound extension
(byte)
}
else {
(P-STD buffer size for stream id extension)
=1024* P-STD_buffer size bound extension
(byte) }
In other words, the extension buffer size
information is calculated as
(a) 128*P-STD_buffer_size bound extension bytes
when a value of P-STD_buffer bound scale extension is

0,
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0, 37 (b) 1024*P-STD- buffer_size_bound_ext ensi on
bytes when a val ue of P-STD buffer bound scale
extension is not 0. Further, the basic buffer size
information is 5 calculated as if
(P-STD- buf f er -bound-scale == "0") { (P-STD buffer
size for streamid) =128*P-STD_buffer_size_ bound
(bytes) } 10 else{ (P-STD buf f 8f size for stream i d)
=1024*P- STD buffer_size_ bound (bytes)} In other
words, the basic buffer size information is _
cal cul at ed®ds 1P Q)P FIPPISED musrifze_boiwne_epgemgion bytes
byt es when a .valu f P-STD buffer bound scale is O, ,
(b) 1654% . SO BuFFer -STPo PidRT BPrES et cacapgaon is
of P-JIDpuffer bound scale is not 0. (Data
denultiplexer) 20 A data denultipl exer of

demul ti pl %z’fgheerach:h%atbaasifd’ YNLAS RroQr %’P?fg)%%ac.’l‘gg 4 is

generated by the ‘data multiplexing nethod descri

I n theithirsdniedi mrent will be described referring
to FIG 15. The data denulti plexing operation

cor r esponding H-GMe uFRy avuddl Sdaeam=provirded by the
met hod shown in FIG 18 is descri bed.
(P-STD buffer size for stream id)
=128*P-STD buffer size bound (bytes)
}
else/
(P-STD buffer size for stream id)
=1024*P-STD_buffer size bound (bytes)}
In other words, the basic buffer size information is
calculated as

(a) 128*P-STD buffer size bound bytes when a
value of P-STD_buffer bound scale is O,

(b) 1024*P—STD_buffer_size_bound bytes when a
value of P-STD buffer bound scale is not O.

(Data demultiplexer)

A data demultiplexer of demultiplexing each data
from the program stream generated by the data
multiplexing method described in the third embodiment
will be described referring to FIG. 15. The data
demultiplexing operation corresponding to the program
stream provided by the method shown in FIG. 18 is

described.

A program stream 1302 is input to a data
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A program stream 1302 is input to a data 38
denmul ti pl exer 1301. A video ES 1309 confornmed to the
MPEG st andard, an audio ES 1310 conforned to the MPEG
standard, netadata ES 1310 and a non- MPEG vi deo ES1312
aside from MPEG which are nultiplexed in the program
5 stream 1302 are denul ti pl exed_and output. In the
data demultiplexer 1301, a pacQsinterpretation
controller 1303 controls the whole of the data

demul i pl exer.. The ck interpretatiqon controller 1303

conf i L hdHssfts 1(ICJ)afab]t'he ArogieamEst e f@@f.orf‘{}\ﬁé’n t; the

d j i 1 K IS | t, C

ot et e Dhantfaasie ot B 05 doret oo Bt b 356, oo
' t der

o LIl APSADSEEAD 0015 A RSN, o1

i nt era[HiQie,erfchﬁp%PE-Ble WNAh arkeea‘#rﬁ{ltiig)tl%&%rde Ao t:f\%oérogram

interprets the programstream 15 1302 according to th

st r ugldrean0fl 307e packidhradanaidd seRdSA UM BAL iR data
signal to the pack interpretation controller 1303 at

t he tdemeilafidlrtxenprieicat,i @GN patc Mint@lripee.t aUCeessintelY ler
the pack interpretation controller 20 1303 confirns

t he daftemantafo lishe her odredm sifr edim t3@2. deWhéniplexer.
determ ning that a PES header is input, the pack

i nt er pr et atHOPaABVhtiTd 417 303 wormardire ey dwili3clgonfirms
1307 to input the program stream 1302 to the PES o
head &P 55T rfettdle PIOY A Str&ars 130e - PEGhkreadeiermining
interpreter 25 1305. The PES header interpreter 1305 .
inteF%F§i§ FREX %§§qﬁ§ad€?lﬁ§%5rdﬁﬁ§ 6 thenSerreehpE Lon

of tQ%n@E%ller 1303 controls a switch 1307 to input the
program stream 1302 to a pack header interpreter 1304
and starts the pack header interpreter 1304. The pack
header interpreter 1304 interprets the program stream
1302 according to the structure of the pack header and
sends a termination signal to the pack interpretation
controller 1303 at the time of interpretation
termination.

Successively, the pack interpretation controller

1303 confirms the contents of the program stream 1302.
When determining that a PES header is input, the pack
interpretation controller 1303 controls the switch 1307
to input the program stream 1302 to the PES header
interpreter 1305 and starts the PES header interpreter
1305. The PES header interpreter 1305 interprets the
PES header according to the structure of the PES

header, and sends a termination signal, stream ID
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header, and sends a term nation signal, streamID 39

i nformati on contained in the PES header and the
nunber - of -bytes information of the foll ow ng PES

payl oad to the pack interpretation controller 1303 at
the tinme of interpretation termnation. 5
Successively, the pack interpretation controller 1303
controls the switch 1307 so that’the program stream
1302 is input to a PES payl oad extractor 1306,
controls an output selecting switch 1309 so as to be

an  dpprOPh B SRR RES tatoo P B d@diary ans! e number-

strea 0

| D i nf ti.on, d starts the PES | oad
ext 1 CT ST “Ea08 SHTRE B! Focts e JF Htes e o

a PE . @Qﬁﬂ t PES payl oad ext.r or 06 , .
pr ocgshseggy élcg“a%unr}(’oe o%&gcyjtoens Cg tﬁq"zﬂﬁés %32);1( Sad ]ﬁ]et time of
sends; & o A BrdB NA PN Sig tQ the pack interpretation
15 contfbfﬁgr 1303. (Pé%k Eif er interpreter) As shown

in FIG lGudhesPack heades ddtiered flreds304,4 e&ﬁ'}tvreosller

the i nput program stream 1402 and the start signa

1410 1f3m3 tdvnthadks headedwigdrer@oet &o 1304, 2R FMdgranm
outputs a termnation signal 1411 after term nation

of patkareandsr03 ntseripretaticon A pade st andt rsiqgral 1306,
1410 is input to the pack header interpretation

cont ICeINteC LG8, atteWacle Insdderg siwittahprletOR isgn as to be an
controller 1408 controls the switch 1409 25 so that

t he PPEFCRRSYeHMEPAT2 dos fimattl aro adse iskcle Ueedder stream

int. . 1403 and starts the pack header
bOdyIEPEE{§g£¥;¥iO%1 andqstarts the PES payload extractor

1306 so as to process a number of bytes of a PES
payload. When the PES payload extractor 1306 processes
a number of bytes of the PES payload, it sends a
termination signal to the pack interpretation
controller 1303.

(Pack header interpreter)

As shown in FIG. 16, the pack header interpreter
1304 receives the input program stream 1402 and the
start signal 1410 for the pack header interpreter 1304,
and outputs a termination signal 1411 after termination
of pack header interpretation.

When the start signal 1410 is input to the pack
header interpretation controller 1408, the pack header
interpretation controller 1408 controls the switch 1409
so that the program stream 1402 is input to the pack
header body interpreter 1403 and starts the pack header

body interpreter 1403. The pack header body
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body interpreter 1403. The pack header body 40
interpreter 1403 interprets the pack header according
to the structure of the pack header body and sends a
term nation signal to the pack header interpretation
controller 1408 at the tine of interpretation 5

term nation. Successively, the pack header
interpretation controller 1408%8onfirnms the contents
of the program stream 1402. Wen determ ning that the
system header is pot input, the pack header

i nt ergHet 2 Orf T orit4-b1 4 ere By Stf0 & Nsutitks hgader according
t erm.nat,i.on signal 141 en eternining that a
syst e{r;? heRter " scaﬁunrp%t? tt'}%e 635‘53‘ Nrsifer Bbdy'and” sends a

| Nt erpr At Oft P Al &1 1408 LONt ol 5, Lhe  SWLER s o

1409 so t e progran1streaﬁ I's T npu

syst e heaser Loty d rg@rtﬁ{eett%rmel%%'irﬂ:%q starts ghe
15 system header body interpreter 1404. The system
headete ribiothridgH erpreter 1404 interprets the system
header according to the structure of the system header

body, andswsettss iard ey nitted igeisignaled adthefaglktion
header interpretation controller 1408 at the tinme of

20 i mtaartpreeltlaty drd G8erqunfatdnen .t hSuceessintal yf tthe paokram
header interpretation controller 1408 confirns the

cont éiftzead 1412 -pr dthreamdestereamirgozhathéhed stystrimnhegder
that basic buffer size information or extension

buf f €r® 1% MGt iPIS AGRES iimserprese tpaek controller

neadet, JLSIBIELEL! g COLAlLer, 0T JR4UPU R Ll
determining that a system header is input, the pack
header interpretation controller 1408 controls the
switch 1409 so that the program stream 1402 is input to
the system header body interpreter 1404, and starts the
system header body interpreter 1404. The system header
body interpreter 1404 interprets the system header
according to the structure of the system header body,
and sends a termination signal to the pack header
interpretation controller 1408 at the time of
interpretation termination.

Successively, the pack header interpretation
controller 1408 confirms the contents of the program
stream 1402. When determining that basic buffer size
information or extension buffer size information is not
input, the pack header interpretation controller 1408

outputs the termination signal 1411. The pack header

interpretation controller 1408 confirms the contents of
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interpretation controller 1408 confirns the contents
of 41 the program stream 1402. \Wen determ ni ng that
the basic buffer size information or the extension
buffer size information is input, the pack header
interpretation controller 1408 determ nes whether the
5 basic buffer size information i s input or the
extension buffer size informatifdn is i nput. Wen the
basi c buffer size information is input, the pack
header_ interpretation controller 1408 controls the

swi t CH'AAP SRR it r e Hgr alihat lgheduning fhat the

i nput,_ to, t rgeu]ilaéy c buffer_size informtion interpreter

1405 DA St A ok hse”beaslirbf%ﬁ?aftel_roréi?zre iTH SRR buffer
b ot The et o U Lar STa LoLor Lo

interpreter 1 i'nterpre asic 6% ze

i nf orimatd Q- &ceof H N o strsamd g (&4l ')r‘{e%f ivﬁule%he]rs the

15 and the structure of the contents (1 [

tot alpaifc Biheret serad atiemmMac @ isends i @ A QR nsion
signal to the pack header interpretation controller

1408 tatf fidre s itderei rofoimdterdqr etatirpud.er m nati on. Wen

the extension buffer size information is 20 input,

the pack Héslerthatrpretaifter code adfrrrdA0®n is input,
controls the switch 1409 so that the program stream

1402 Ghe inRstt hepdaie lexaaamsi s thiufrf erorgirngd lienf drdet icomtrols
interpreter, 1406 and starts the extension buffer size

i nf or'Tfi iBH Gt erfterst W06 e roaraTs st apur 102255

si ze iinrgu%r rEat itg{,]e i,nt er pret 110_6 inte prets theirlter reter

ext endiFH Bt f461° S99 & iSorf a iR 10 p
1405 and starts the basic buffer size information
interpreter. The basic buffer size information
interpreter 1405 interprets the basic buffer size
information according to stream id (8 bits) of FIG. 18
and the structure of the contents (16 bits in total) of
the else-statement, and sends a termination signal to
the pack header interpretation controller 1408 at the
time of interpretation termination.

When the extension buffer size information is

input, the pack header interpretation controller 1408
controls the switch 1409 so that the program.stréam
1402 is input to the extension buffer size information
interpreter 1406 and starts the extension buffer size
information interpreter 1406. The extension buffer
size information interpreter 1406 interprets the

extension buffer size information according to

stream _id (8 bits) of FIG. 18 and the structure of the
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streamid (8 bits) of FIG 18 and the structure of the
42 contents (40 bits in total) of the if-statenent
and sends a termi nation signal to the pack header
interpretation controller 1408 at the tinme of
interpretation termnation. In an exanple of the 5
structure shown in FIG 18, the puffer size for the
extension stream | D indi cated b@ stream i d- ext ensi on
beconmes a size cal cul ated by P-STD buffer bound scal e

extensi on and 2- STD buyffer size hound extension. 10
Subséﬁ@%ﬁpﬁf,(éﬁe%ﬁééklﬁe58éﬁlpn9§rﬁP@téﬁréﬁateme“t and
contraller 1408 deter.nm nes whet her _anot her basic

bt f G Fo AT RRRC N 30 Ent etst BN BAFfehcarss
'”foﬁ%%g etb%ioﬁpggnt%QQEeEh§4??35% Qﬂgfﬁﬁ %'6%

[
informati On or the extension buffer size infornmation

i s canftdayuslay 119 ikBRHE nalcRber Pr ehatihoB xafoh Be JRasie
buffer size information or extension buffer size

i nf orsiRtuicem res shoant iiauedc . Wign anet bak rhasisg zbufber
size informati on or extension buffer size information

i S nathe epatenstiba steeandbDi andsicgnad b411 i s out put,
and the back header 20 interpreter 1304 stops its
oper #ttiream_Adnetited sfion belkcbiglseri 8dzeheadatidated by
generated according to FIG 18 with the data
dermulFriSgiPelert f6fr_bprad_ssakiel exsengéser BPEd referring
to a flo%ﬁg?rt of FIG 19 hereinafter. The data
demulPFPpIx &g SSperafi GRUDS _FETERFEA ned with an

TR N e Y SR T
controller 1408 determines whether another basic buffer
size information or extension buffer size information
is input. When the basic buffer size information or
the extension buffer size information is continuously
input, interpretation of the basic buffer size
information or extension buffer size information is
continued. When another basic buffer size information
or extension buffer size information is not input, the
termination signal 1411 is output, and the back header
interpreter 1304 stops its operation.

A method for multiplexing the data generated
according to FIG. 18 with the data demultiplexer of
FIG. 15 will be described referring to a flowchart of
FIG. 19 hereinafter. The data demultiplxeing operation
is explained with an example where a data stream of a

region recording buffer size information of a system

header of a program stream of a data format shown in
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header of a program stream of a data format shown in
43 FIG 18 is EOE7 10 B7 CO55 B6 CB A5 00 in
hexadeci mal form Wen interpretation of a pack is
started, at first the pack header body is interpreted
in step S1901. 5 Wen the system header based on the
pack is not recorded, step S1902 is finished
instantly, and PES header i nt efpret ati on step S1907
is executed to perform PES interpretation. Wen the

syst eader. is._recorded, the system header body is
e b 17 R O A0 S B freo 001 Gfodiradecinal

adva .65 to step S1906 to interpret and confirmthe
buffer size information. As described above, in this

exanpl e, sj e concerni,ng the buffer .
SXoeP L ot orEE Bl e ol RN GO S BRI ot firse
and t f e i ds, ks ' f. th

bof e B ORI loddy ik Lk te%{]c%%sgéﬁ%s%égg,l'

and theProcess AdRMesid0 siep $H9%e RGN L
whi ch buffer the buffer size information refers to.

I't | sedeterad, netdm sitwER SO rikated hesthasie, buhteres

size information is recorded since the 20 first 8 bits

are EGadem lintegtmpredtadtiioon safept Isd Idsiic dxefcferdsiipeperform

i nformation of step S1903 is carried out. In step

S190FES He tpagire tafifcay. sihen iwher wwisitem herderhds

basic stream|ID of EOis interpreted. Because the _

f ol | WG Thatra e SHAtem Teagict's DogvEE s1@ntierpreted in step

[ Wws., streamid = OxEO

I nt erﬁr9%t2e,d a% I?:Ih%n ]f:%easprfo%lels% advances to step 51906 to
interpret and confirm the buffer size information.

As described above, in this example, since a data

stream concerning the buffer size information is EO E7
10 B7 CO 55 B6 CB A5 00, and the first one bit is "1",
existence of the buffer size information is determined
in step 51906, and the process advances to step $1904
to confirm which buffer the buffer size information
refers to. It is determined in step S1904 that the
basic buffer size information is recorded since the
first 8 bits are EO, and interpretation of the basic
buffer size information of step S1903 is carried out.
In step S1903, the basic buffer size information for
the basic stream ID of EO is interpreted. Because the
following data stream of 16 bits is E7 10, it is
interpreted by FIG. 18 as follows.

stream id = OxEO

P-STD_buffer bount scale = 1
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P- STD buffer bount scale =1 44

P- STD buffer_size bound =1808 (a deci mal nunber) In
other words, the interpretation that the basic buffer
size is 1808 kB is done. Next, the process returns to
step S1906. At this tinme, because a data 5 stream
concerning the buffer size infoagation in the system
header is B7 CO55 B6 CB AS 00, "and the first 1 bit
is "1", it is determned in step S1906 that the

buffer size j r ion .exists. Th rocess. advances

to step S 9_(%’1[[&33 FHioth 4hE WY =§'f8 ufPerdegizgl jpumber)
10 i s det ' in step 904 that the extension :
buf f er sﬁgﬂgoﬁg}%oﬂr r‘fqé)tsrid%ﬁ i%]er &SI ES Satde ™y ﬁzjaf%i e gasic

bi t S @G e BLi ,ENUS, 1ighlgenRY %tsagiio?ﬁ% .of ygxten %iht%” p?%fcfegrs

size information of step S1905 is carried ou

st epresl993, 16 shicls s160%%) fhel kowisngiBZ, abehead QUlata
and 15 interpretation that the extension streamID

(st reameiath @chersndny itheOXDI fles danre. iNeXtkma@4B6 0h the
8 bits is read, and because the following 16 bits are
CBAS svist-ers hieridenrpriet &8 g BBGB618Bassf 00, owsd the first
streamid-extension = 0x55 20 P-STD buffer bount scale
ext eAsPdl 20" 1B, STD Bef Peteginieehodnd seepefdidfh that the
2981 (a _decimal nunber). In other words, .
i nt ePPEEEAt SArF et RAEOrRe tdvNeRSLE[ S - bulTher pspgesps advances
381, 568 E te &z 981*128)_.i s done. 25 Next, the
procéSs ® é?u%ﬁ O§o§§t§8”§i§@6ﬁgﬂtkfﬂ?soﬁiFéffeé daeg- It
Streﬁg]gg@%%RQH%% Eges?%Ef%E96%Z%h5@f%£gagk gnggon buffer
size information is recorded since the first 8 bits are
B7. Thus, interpretation of extension buffer size
information of step S1905 is carried out. 1In step
S1905, 16 bits (C055) following B7 are read out, and
interpretation that the extension stream ID
(stream_id extension) is 0x55 is done. Next, 0xB6 of
8 bits is read, and because the following 16 bits are
CBAS5, it is interpreted by FIG. 18 as follows.
stream id extension = 0x55
P-STD_buffer bount scale extension = 0
P-STD_buffer size bound extension = 2981 (a
decimal number).
In other words, interpretation that the extension
buffer size is 381,568 Bytes (=2981*128) is done.
Next, the process returns to step $S1906. At this time,

a data stream concerning the buffer size information in

the system header is 00, and the first 1 bit is '0"',
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the system header is 00, and the first 1 bit is '0",
45 and therefore, it is determned in step S1906 that
there is no buffer size information, and PES header
interpretation of step S1907 and PES payl oad
extraction of step S1908 are executed. 5 The data
denul ti pl xei ng operation relating to another

enbodi ment is explained with an? xanpl e where a data
stream of a region recording buffer size information

of a system header of a programstreamof a data

for n&t@tﬁ%ﬁ%%ﬁ%fﬁrelﬁsﬁ SESELNEY ED eOeps SBEOEBtIgt
AS 0Q.,i n hexadeci form_Because the first 3 _bytes
are EOET 10, qﬁsggﬁﬁﬁﬁiﬁﬁﬁfi %%ﬁ56568@e énfodErencader

but 1 o oI Cears of B BNt & Phs Badka°c1806 =2t ton

(decigwal r9os Ehe foldowisyg FD CO 55 B6 CB AS is
interpréie as streamid = OxFD P-STD buffer bount

scale = 0 B %a&TQ_dBJ{JlGJjﬂXZ@Lr@O%ﬁ%%% _(r%l%%(iin?ralto

nunber) Because streami s OXFD, the basic buff
Si ze aratfhermatricen iedite SSed gy ad nset wak hPalTPxBRbier where a

bount scal e and P-STD buffer size bound is

i nt edgrtet et rasre xtfers irey ilbuf frecosidiegobudlferekement ary

25 streans converted to PES by use of the extension

st r edmiqmatimn jafs asisystieq herdepr ofed as0g82mM568ream of a
Byte%ata format shown in FIG. 18 is EQ0 E7 10 FD CO 55 B6 CB
A5 00 in hexadecimal form..

Because the first.3 bytes are EO0O E7 10, as
described in the above embodiment, they are interpreted
as

stream_id = 0OxE0

P-STD_buffer bount scale =1

P-STD_buffer size bound =1808 (decimal number)

The following FD CO 55 B6 CB A5 is interpreted as

stream_id = OxFD

P-STD_buffer bount scale = 0

P-STD _buffer size bound =2981 (a decimal number)
Becausé stream_id is 0xFD, the basic buffer size
information expressed by a set of
P-STD_buffer bount scale and P-STD buffer size bound is
interpreted as extension buffer size of all elementary
streams converted to PES by use of the extension stream

ID, and its size is interpreted as 381,568 Bytes

(=2981*128) .
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(=2981*128). 46 In addition, the specific streamid
(OxB7) and specific value (OxB6) are used in the
present enbodi nent. However, if these values are

val ues other than OxB8 to OxFF prescri bed as a val ue
which is used 5 for MPEG -2 systens standard, there is
no problemeven if which value is used in principle.
The value '00 0000 O' (in bina?? form of
if-statement is also desirable. However, it is not

necessary to be always this value for a purpose of
the present” i i9h. He Aresidithg St ek 15t d&®’) and
inve@ %on when .t he %ﬁ%%ﬁ Fbuffer si,ze i nfornmation

GRS NE T & BC t5REs 'O hPFePT&SFRtr of

pai red Wththe extensio

eXtegﬁk%%iﬁkﬁﬁgn]h@w%&%é,eﬁkeQ%E%g Qgﬁﬁgghékégﬁglues_other

i nformati on are recor whi'l e Keepi ng

struehihe 03dst ke PLeseRtestandandasls EgﬁhgthiE%ags used
information indicating whether the extension buffer

si ze fionf eromat i-on shyer ekfde sexheRFon thetreea® hB bSoblem even

recorded in a region reserved for future extension is

proviideghiahd va lpai 1isofusexit easbeingtipeam IReakdiue 00

extensi on buffer size information are recorded 20

whi | 80R8ePi’' nd inhéisamy Sormet ofeidsstheepresent also

standard. According to the present invention, the pair

of &fEéAPER -st HOAMVED, afdl éxt 8nsi oRchabRey Sozbe always

inforgation are interpreted with existing equi pnent 25

accorditig Ved Uené O&x Ps MG ORPERL 2 tBgsPERE S8 tanBEPAT 1ON.

i ' ' r.ror rogram

W t hout O%%%%&H@%gat%e%%%d%%%g%%teinveht%o%, %hen the basic
buffer size information paired with the extension ID
takes 0 byte, a pair of extension stream ID and
extension buffer size information are recorded while
keeping the same structure as the present standard.
Further, flag information indicating whether the
extension buffer size information for the extension
stream ID is recorded in a region reserved for future
extension is provided, and a pair of extension stream
ID and extension buffer size information are recorded
while keeping the same structure as the present
standard.

According to the present invention, the pair of
extension stream ID and extension buffer size
information are interpreted with existing equipment
according to the existing MPEG-2 Systems standard

without occurring a reproduction error, a program

stream is properly reproduced, and backward
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streamis properly reproduced, and backward 47
conpatibility is assured. On one hand, even when the
program stream generated according to the existing
MPEG 2 Systens standard is input, it is interpreted
wi t hout causing a reproduction error and 5 properly
reproduced, and forward conpati %Iity is assured. The
data nul tipl exi ng and data denultiplexing based on
each enbodi nent nenti oned above can be realized even

by hardwar e n be executed by 10 software usin

a coﬁﬁ@?@?lgﬁgﬁ%gg%g BEFYSRAI ¢ Hpﬁpgrha“ﬂccﬁVﬁpn§P§% the

h . . ) . f
the &%ﬁggba%Q%%% {%%F%QQt@EogEgggg%gﬁ:?%;%gé or

executi ta nu exing, a xecut i ng

datae@%@%hhbpﬁ%ébug ?gsﬂeBQWEHB%B%g8$%§bEﬁgu%t°&%g§s

medi um whi ch stored e program e preéesent

I nveRhic@RpirstRet wiitholed chastRg @bggﬁrogﬁ%gﬁbgegrror and
enbodi nents as it is, but may be realized by

nmodi byiopg ragnpenenscedt haut depattungohpamibheisgope

i npl ement ati on phase. Various inventions can be

real ezedrkey.appropriately conbining the structural 20
el ements di sclosed in the enbodi nents. For instance,
sone of tAdedidatlaosed tsrlgatimgalkngl catat slemay thelexing
del eted. Sonme structural elements of different
emboBPFEAt STEY Che SEBRBILREAtaPEREpPNEEeRYOVPNEast PRal

licability 25 ta nmultiplexing/ denmultiplexin
o hGa S anae TR abaa A e aS8d PO ATt PEI BXERHCEAAbY

denu%%%@k%%%”%sing a computer such as a personal computer.
Accordingly, the present invention can provide a
program for executing data multiplexing, a program for
executing data demultiplexing or a computer-readable
storage medium which stored the program.

The present invention is not limited to the above-
described embodiments as it is, but may be realized by
modifying components without departing from the scope
implementation phase. Various inventions can be
realized by appropriately combining the structural
elements disclosed in the embodiments. For instance,
some of the disclosed structural elements may be
deleted. Some structural elements of different
embodiments may be combined appropriately.

Industrial Applicability

Data multiplexing/demultiplexing method and

apparatus are used for multiplexing and demultiplexing

encoded data of video data, audio data and meta data in



encoded data of video data, audio data and neta data
in 48 conmunication nmedia, accunul ation nedia and
broadcast nedia. 499 CL Al MS 1. A data

mul ti pl exi ng apparatus conprising: an input unit to
i nput an elenmentary stream representing at |east one
data of video data, audio 5 data and netadata, a PES
payl oad generator to generate a“ lurality of PES
payl oads by dividing the elenmentary stream a PES
packet eneratar to generate a plurality of PES

pack &t §%35Pf@§ﬂ6ﬁﬁ' 1o Fﬁ&uﬁwﬁﬁéﬂppym&ﬂlPES“fObroadcaSt
paylgﬁq$_ respectively, by adding, to each of the

pl ural’i y ‘'of PES payl oads, a PES header i ncl uding
either (A) a basic streamID that is a value of a
given range which is expressable in 8 bits or (B) a
set of an extension IDthat is a value that is
expressable in 15 8 bits outside the given range and
an extension stream ID that is a value that is
expressable in 7 bits, to identify data contained in
t he PES payl oad; a basic buffer size informtion
generator to generate buffer size information for a
basic stream|ID 20 of 24 bits conprising a first
field of 8 bits indicating the basic streamID, a
second field of 2 bits following the first field, a
third field of 1 bit follow ng the second field and

i ndi cating buffer
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bound scal e i nformati on necessary for reproduction of
25 the elenentary streamidentified by the basic
stream I D, and a fourth fields of 13 bits follow ng
the third field and indicating buffer size bound

i nformati on 50 necessary for reproduction of the

el ementary streany an extension puffer si ze

i nformati on generator to generé e buffer size
information for an extension streamID of 48 bits

including (C) information 5 | ts conprising of a
first field of 8 bits ind?%éf#ﬁglgkf rst

identification |I.th [ | ye . _capabl e of Co

expr essi ngi 'byr}% G@ltt‘—js,eﬁglu tzﬁpgée\éﬁﬁ% &pygﬁa%élﬁgé:omé’r{&smg'

di fferent qi ' ) f.i 9

Di 151 ol | ooy e et o rold i S herd Fred A o

7 bi tepireld-omwing the 1906endnki @lad 2ard¢ WRdiealiaRg,t Bedio

extension stream|ID and (D) information of 24 bits

conpdiagiangnaf matfaidasta,field of 8 bits indicating a

second identification ID that is a value different :

fromthe fa rBS ipdertdafd gatnieoratio? ard delhe rexteensipdmdality of

and 15 capabl e of expressing by 8 bits outside the

gi veRESr ®agd 0aslss &yord vitidéng ¢he2 eBementelrlyowitmgatihe

first field,_ athird field of 1 bit followng the

second fifelfFSam@aksdi Saniadg touT fter Isoer@tecal @lurality of
necessary for reproduction of _the

el omERTaFy S Gao30 “LREREIodoD 5 B3GR FHeoT PES

et SERUIDLR SO SXGTSL T LAERT LR 3P Br o

}2?'?gg?gg&?&{%%rggbf%quggag,'Qfgﬁgahbgeegegﬁ§§35¥ng
either (A) a basic stream ID that is a value of a given
range which is expressable in 8 bits or (B) a set of an
extension ID that is a value that is expressable in
8 bits outside the given range and an extension stream
ID that is a value that is expressable in 7 bits, to
identify data contained in the PES payload;

a basic buffer size information generator to

generate buffer size information for a basic stream ID
of 24 bits comprising a first field of 8 bits
indicating the basic stream ID, a second field of
2 bits following the first field, a third field of
1 bit following the second field and indicating buffer
bound scale information necessary for reproduction of
the elementary stream identified by the basic stream

ID, and a fourth fields of 13 bits following the third

field and indicating buffer size bound information



10

15

20

25

el ementary stream 25 a pack generator to generate a
pack by adding a pack header including a system

header including the basic buffer size informtion

for reproducing an 51 elenentary stream correspondi ng
to each of the PES packets and the extension buffer
size information to a PES packet sequence of the
plurality of PES packets; and 59%n output unit to

out put the pack as a program stream 2. A azta

mul ti pl exer according to, claiml, wherein en a

pl ur ?%%Fsoafr-‘/eﬁgon%rﬁ%v%ﬁté% Uhitde ied eMedd Ry iségeam;
by the set_of_ extensio

| D and extension 10 stream | D
uf uer%esﬁ zsel%%fm%nlorh%%ator to

an ,extension
and whose Extensi on b

i dentdé’“r?éra\@ Y ¥ @{ngéf Filen?gﬁ:snattﬁronm‘%%rf %%: exten.siﬁn

el enentary stream i denti e set o Xxtensio

I D and-eat efsian & nean ik dis,dwg '(@l)e)ﬁ.%‘%'orm%i?‘%s'o%
buffer size informati on generator sets a val ue of the
15 fizstoifdeldbngfr i& ibid o ndifGatdng ithe Basigc pgtlseam
IDto OxFD and generates the extension buffer size
i nf orimatiicert iofg 24 fitss cienprdifiingtabna 1D ket tf iiel d, value
second field of 2 bits following the first field, a
t hi r ¢adadlle off Bxpintesdgiipwiyng thessecdsddei ehe gndea range
20 fourth field of 13 bits following the third field.
3. Aadgt diddmnantpifoesr tils extéemilon pPexes selkend field of
el ementary stream fromthe program_stream generate

h@fﬁa ﬁiﬂ

wi th g &0&r A Sr dithg dt 8n€l &i mhi rer fg,eld of
7 bits_following the second field and indicating the
extension stream ID and (D) information of 24 bits
comprising of a first field of 8 bits indicating a
second identification ID that is a value different from
the first identification ID and the extension ID and
capable of expressing by 8 bits outside the given
range, a second field of 2 bits following the first
field, a third field of 1 bit following the second
field and indicating buffer bound scale information
necessary for reproduction of the elementary stream
identified by a set of the extension ID and the
extension stream ID, and a fourth field of 13 bits
following the third field and indicating buffer size
bound information necessary for reproduction of the
elementary stream;

a pack generator to generate a pack by adding a

pack header including a system header including the

basic buffer size information for reproducing an
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whi ch conprises: 25 an input to input the program
stream a pack header interpreter to interpret the
pack header; 52 a PES header interpreter to
interpret the PES header; a PES payl oad extractor to
extract the PES payload to obtain the elenentary
stream 5 an input selector to gilect a destination in
which the program streamis processed; an out put

sel ector to select a destination to which the

el e t stream.is output; and,.a pack interpretation
con{TFe 0 el%ee%/mtaor%osﬁﬁeo"‘]m ISEEOAG S & qad r?afgﬁheh PES
head i t h i nt.erpr.eter, the

PES gy%%gat‘}r g(ﬁ chqeor(%}&teﬁ)elﬁqnngﬁ%%eﬁ ector l:?r‘Fg’ JgdLon to a
out pYE S LA s i C}ft}ech%agﬁ]utl%qqetry IJH Y ?Jta%rkets;
conprises a pack header 1nput selector ‘to select a
destigmat ion in 15 which the pack header is processed,

a pack header body interpreter to interpret the pack

header bodyn cutgyst amitheaderudpody tHY eydHiety 4 @rogram
interpret the system header body, a basic buffer size

i nf osrtsiaom i nterpreter to interpret the basic buffer

size information, an 20 extension buffer size

i nfornmati o i ft FPraetetl tielaxpermaetrding éxt erdsiion 1,
buffer size information, and a_ pack header . _

i nt eMPESEAY ot PIIEL 1ty Odnerlsmensgamasitgrgnsf which is

the R%%%tQ%%%E{kkp%%E %%%e%%o%kt%%%i%%C§D and extension
stream ID and whose extension buffer size information
has an identical value are multiplexed, or when one
elementary stream identified by the set of extension ID
and extension stream ID is multiplexed, the basic
buffer size information generator sets a value of the
first field of 8 bits indicating the basic stream ID to
OxXFD and generates the extension buffer size
information of 24 bits comprising of a first field, a
second field of 2 bits following the first field, a
third field of 1 bit following the second field and a
fourth field of 13 bits following the third field.

3. A data demultiplexer which demultiplexes the
elementary stream from the program stream generated
with the data multiplexer according to claim 1 or 2,
which comprises:

an input to input the program stream;

a pack header interpreter to interpret the pack

header;
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header body interpreter, the system header body 25
interpreter, the basic buffer size information
interpreter and extension buffer size information
interpreter, and 53 when receiving an instruction of
operation start fromthe pack generation controller,
the pack header interpretation_controller starts the
pack header body interpreter, ard when interpreting
the system header, 5 it starts any one of the system

header body interpreter, the basic buffer size
i nformati o% ﬁ%?"é‘? Tt e P IHS T xR nish o YT erhesi BES

i nfor t'é), interpreter or both of them 4. The data
denmul'tipleXer according to claim3, 10 wherein when

the first f i%&%@é{%%& Jndicating the Cibcgﬁ:ihce HdLM10ad

IDis OXFD, t er size 1nforna

| Nt ergy &ffa i t@fPIBlhdre A0ldkquing basic buf fer
size information indicated by 16 bits as extension

buf fer si zg i Marimadd 10 dr ©QNe e JOrE d 8l BMBYANY, which
streans converted in PES by a set of all extension
| Ds d@mek exttoentsinors ttaa@amsl Brocessed;
an output selector to select a destination to
thch the elementary stream is output; and
a pack interpretation controller to control
operations of the pack header interpreter, the PES
header interpreter, the PES payload extractor, the
input selector and the output selector,
wherein the pack header interpreter comprises a
pack header input selector to select a destination in
which the pack header is processed, a pack header body
interpreter to interpret the pack header body, a system
header body interpreter to interpret the system header
body, a basic buffer size information interpreter to
interpret the basic buffer size information, an
extension buffer size information interpreter to
interpret the extension buffer size information, and a
pack header interpretation controller to control
operations of the pack header input selector, the pack
header body interpreter, the system header body
interpreter, the basic buffer size information
interpreter and extension buffer size information

interpreter, and
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when receiving an instruction of operation start
from the pack generation controller, the pack header
interpretation controller starts the pack header body
interpreter, and when interpreting the system header,
it starts any one of the system header body
interpreter, the basic buffer size information
interpreter and the extension buffer size information
interpreter or both of them.

4. The data demultiplexer according to claim 3,
wherein when the first field of 8 bits indicating the
basic stream ID is OxFD,the basic buffer size
information interpreter interprets the following basic
buffer size information indicated by 16 bits as
extension buffer size information for one or more
elementary streams converted in PES by a set of all

extension IDs and extension stream ID.



