DESCRIPTION DATA PROCESSING APPARATUS, DATA
PROCESSING METHOD, PROGRAM, PROGRAM RECORDING
MEDIUM, DATA RECORDING MEDBIUM, AND DATA STRUCTURE
Technical Field [0001] Embodiments of present invention relate to data
processing apparatuses, data processing methods, programs, program
recording media, data recording media, and data structures, and in
particular to, for example, a data ‘proécéssiiy apparatus, a data processing

Dzw@e%%’cﬁs%fd? erpiiideilinabich r%?xce}[?agﬁgﬁgﬁg'é‘&ma@d%}@{ NG, ey,

medium, an uré tha ata processmg aving high

prREgIVanienses eicr Backaround Abx0002) tr-regent yeansp fonexample para
DVDs (Digital Versatile Discs) have become widespread as recording

media having mass storage arditapabletof random access, and, in
addition, DVD devices that use DVDs to perform various types of
processing have also become widespread. [0003] DVD devices include,
Te c‘qx?ﬁf:'é%mﬂ PVD recorders that record and play back television
broadcast program data or 2 the like on DVDs, car navigation systems
[ 0oowhich have map

g

Embodiments o©f present invention relate to data
processing apparatuses, data processing methods, programs,
program recording media, data recording media, and data
structures, and in particular to, for example, a data
processing apparatus, a data processing method, a program, a
program recording medium, a data recording medium, and a
“data structure that enable data processing having high
convenlience, etc.

Backgrcund Art

[0002]

In recent vears, for example, DVDs (Digital Versatile
Disce) have become widespread as recording media having mass
storage and capabkle o0 random access, and, 1n addition, DVD
devices that use DVDs to perform various types of processing
have also become widespread.

[0063]
DVD devices incliude, for example, DVD recorders that

record and play back television broadcast program data or



information or the like recorded on DVDs and which display the map
information, and game machines which have game programs or the like
recorded on DVDs and which execute the programs. 00041 Regarding
DVDs, their details are described in, for example, Non-Patent Document
1. [0005] [Non-Patent Document 1] DVD Specifications for Read- Only
Disc Part 3; Version 1.1 December 1997 Disclosure of Invention Problems

the toliec8olged By e Inveifior: J06606] It S requiethiat dild procéssifg map

. having.hiqh cony%nieng% etc. be}p&rformed i recorgin megia ,such
1nforq§vﬁo; oL thge Like Tec ed Pn 5 an ﬁ%ﬁ&b.dlSDLay
as S, capable of recording a large volume of data, an devices

the Orthe likerwhich dise PV Dsstoperdarm various itypes afiprecessing-0007}
Embodiments of present invention enable data processing having high
progoavenience,stc. Means forc8olvingthe Problemsa [0008} 3 frafirste the

aspect of the invention, there is provided a data processing apparatus for
PLogtsdessing coded data,

[0004:

Regarding DVDs, their details are described in, for
example, Non~Patent Document 1.

[0005]

[Non-Patent Document 1] DVD Specifications for Read-
Only Disc Part 3; Version 1.1 December 1997
Disclosure of Invention

Proklems to be Sclved by the Invention
[000¢8]

It 1s required that data processing having high
convenience, etc., be performed with recording media, such
as DVDs, capable of recording a large veolume of data, and
DVD devices or the like which use DVDs to perform varicus
types of processing.

[ocoT)

Embodiments of present invention enable data
processing having high convenience, etco.

Means for Solving the Problems

[cooeg!



wherein the coded data includes: coded video data, in access units,

obtained by coding video data in predetermined units; and utilization

information immediately prior to each of one or more decode startable

points in the coded video data in the access units, the utilization

information being used in decoding the coded video data; said utilization

infpymation indludessize information epissenting the size ofeachal e,

access units, the number of the access units being one or greater, the
dataaccessdnitsdieing logated hetween said utilizationdsformationaed thedata,

next utilization information; and the data processing apparatus comprises:
whe gphiching meeans fbr Searehing forsdiddgifizaticr fifermatice fronfidier, 1in

coded data; anqasu plying means for readin%, in response to a request

2o Viteo decd Eﬁpﬁgﬁt?olb PheSRS t8icohtioling Hvideo Tedtrger -c-maned
unitdecoding the coded .video data, on.the hasisof the §i@sﬂ5}fzg§§99n to each

included in 3a said utilization information, the coded vide0o a in the
f ageessinits fromdbe cadedsdatar and supplying ¢heiread rdatactodthe video

__ video decoder, wherein said utilization information further includes
datahumibek ifforrationSrepresehting the Rimbef of the'aceBsS tillits, the being

ccess units being located between said utilization informatjon and the
& FP % 3 - d

use utlllzation

Jtn . e:fodln tr%e _cfocteo video ata Fa;f

next utilization information; the Supplying means repeats, Tor as many

inf dimes.as theinumberrepresented by the number Aipformatign jncludecking i -

said utilization information,

0of each of the access units, the number of the access units
being one or greater, the access units being located between
said utilization information and the next utilization
information; and the data processing apparatus comprises:
searching means tor searching for said utilization
information from the coded data; and supplying means for
reading, in response to a reguest from video decoder control

means for contrelling a wvideo recorder decoding the coded

video data, on the basis of the size information included in



reading of the coded video data in the access units from the coded data
-based on the size information included in said utilization information and
supplying of the read data to the video decoder; wherein said utilization
_information further includes stream information, comprising at least one
sal%f gie of & Vided streahP iy audicistrealit IIF afd Subifie SstrdafrfiD i andthe
the su IPIWS‘Q peans st Ef;;1Iieé¢,ot(gg éeagadcaa}a to_the video decoder l%ased

ACCESS T Ll m and gi Ti he read
on at feast one of one of the respéective video stream fﬁ?éa]dﬁo stream 1D

datAnd syb-title streamyiD), [00093:30: 4n a seeand aspectafithe inventiona ¢ 1 on
there is provided a data processing method for processing coded data,
infovhereinothelcodededatanncludes: coded videordatarinaocess apits;senting
obtained by coding video data in predetermined units; and utilization =
the infHHatEBn ifimedistelyiior 16 eadh ofdne & foreddcttle Startable 2210
: infs in th ed.video in ess units, the.utjlizati : .
“Ocﬁéqutmg%ﬁ%beceéi)ﬁg ?Jsgée%gin qé%é%%ai%ectﬁe cofend“ \%I &6 djélé)a}% s%ﬁ%til%%ﬁonﬂe&
ut iinfesmation ingludes sizerinfotmation.tepresentingdhe size«gfeach of rthe as
accesses units, the number of the access units being one or greater, the
margccdssigrits being [6b&ted between saickruthizatioreifformgtiortand. thember
next utilization information; and the data processing method includes: a

AN G ERhinG step 'of sEarERing 1 saidUtiizatioh nfofmatgy  ~Rrormaston,

reading of the coded video data in the access units from the
coded data based on the size information included in said
utilization information and supplying of the read data to
the wvideo decoder; wherein said wutilization information
further includes stream information, comprising at least one
of one of a videco stream ID, audic stream ID and sub-title
stream ID; and the supplying means supplies the read data to
the wvideo decoder hased on at least one of one of the
respective video stream 1D, audic stream ID and sub-title
stream ID.

[0009]



from the coded data, and a supplying step of reading, in response to a
request from video decoder control means for controlling a video decoder
decoding the coded video data, onxhe basis of the size information
included in said utilization information, the coded video data in the access

units fom e Cotled data ard suppfying the tead Yata t5° fife vided ™ 0V 19
- aflecoder, wherein said step of searching for said, utilization nformation. . ;
further includes a'step of searching” number information representing the
the nupbet off thesaccessuunits; thesaccess Unis beingdocated betvween said « s,
utilization information and the next utilization information; the supplying
obtastés fepedts Jof a8 Manydintes das the humberfepresariteg By thel ts7  and
n,uml%er information included. in said S%eél of searchingtfgr said_ utilization

til ipn intorm T ai rior eac I _gne or
Bt |ﬁf%)?maﬁon, readTnganlt(ﬁe COI(T]%% VIGan da\l/ta?n t]he access UHI?S f?om ?he
nor<£oded data based on the size infarmationacluded in spiddutilization 1, che
information and supplying of the read data to 3C the video decoder;
accaprereimsaid stepiof searchingfor said utitizatioreinfermationi fugthensed  in
includes a step of searching for stream information, comprising at least
de cqshieléF onetof a°Vitleo Stréam IB2 atidioStreantiband dub-tifle sitéamfpd: +on
. and the supplyin meansﬁsléorplies the read.data to the video decoder . ‘
inc u.ea 51% l;zorm?hl ! ﬂeprese%hlwﬁ the 51z? o " éach of
ased on’at least one of one of the respective deo stream ID, audio
the siteagsl and subdiflestiteamiiD 4 of the access units being one
or greater, the access units being located between saild
utilization information and the next utilization
information; and tThe data precessing method includes: &
- searching step of searching for said utilization information
from the coded data; and a supplving step of reading, in
response to a reguest from video decoder control means for
controlling a video decoder decoding the coded video data,
on the basis of the size dinformation i1ncluded in said
utilization information, the coded wvideo data in the access
units from the coded data, and supplying the read data to
the vwvideo decoder, wherein said step of searching for =said
utilization information further includes a step <¢f searching
number information representing the number of the access
units, the access units being located |between said
utilization information and the next utilization
informaticn; the supplying step repeats, for as many times
as the number represented by the number information included
in sald step of searching for said utilization information,
reading of the coded videco data in the access units from the

coded data based on the slze information included in said

utilization information and supplyving of the read data to



0010] in a third aspect of the invention, there is provided a program for

allowing a computer to perform data processing for processing coded

data, wherein the coded data includés: coded video data, in access units,

obtained by coding video data in predetermined units; and utilization o
Lhe inffdfrrationSirimadiately Brisrid eaehof 6hEBr MmoreSdédode startabste  said
lp:rLJintg in.the.caded vigeo da&auinttple acc%sslurgts the utilizatio]g

information ll)ginardns%dllﬁ%ecoaing%ﬁe coded vefﬁeoadgt%?gaia utiﬁfaatljf)%hmg

for infermation:inelydrs sizen infermationyrepresenting the:size of eachpfthe ¢ 4
access units, the number of the access units being one or greater, the
videecess Units_being lecaled betweensaidutilizatiors uformatien andrthem ID;
next utilization information; and the program includes: a searching step of
and shafehigFfor $aid? ulifiztion Tibkmation froff thE éddétfdatatand-4= video
decSUPRNAL siep of reading, infesponse fo aJeauss! oM igep drrodehe.
control means for controlling a video decoder that decodes the coded
stradgdeordataz aa the basisof the sizednformation liaclyded innsaid utilization
information, the coded video data in the access units from the coded
data, and supplying the read data to the video decoder, wherein said step
of searching for said utilization information, further includes of searching
number information representing the number of the access units, the
access units being located between

uti



said utilization information and the next utilization information; the
supplying step repeats, for as many times as the number represented by
the number information included in said step of searching for said
___utilization information, reading of the coded video data in the access units
[00f6rh the coded data based on the size information included in said
utilizgtion infg&mation anq: suppl Iﬂ% of the read data to the video rovided
decoder; wherein Sa%%%‘fep of sea hi?ﬁa‘ﬂ%n said r’ljtiliEgﬁgﬁé inférmation” “< =
profurther ingludes astep, of searching, for streaminfopmation; COMPHSINGAL s : g
least one of one of a video stream ID, audio stream ID and sub-title
forstreamdBs ang the supplying:steplsupplies thelread dataitothevideo: 1 udes:
decoder based on at least one of one of the respective video stream ID,
codsgdig sHeamabtand sub-ftkESFeani D L[00'_2P52H & fourth aspect st thedeo
aat venfion, lneke js provided a grogram recording medium with a program, ., o,
recorded‘thereon, thé program allowing a computer to perform data
immPrRCessing for-progessingLoded datacwhergin the cadegdatadncludest -1 =
coded video data, in access units, obtained by coding video data in
poiptetdeterminéddtunitsfand utilizetiondafoemation immediatelys priontd tach the
.of one or more decode startable points in the coded video data in the o
Ut Acdesshitits, e UtiiZzatishinfofmation By used i tetoding the'dodéd e
vidggeogggé?amgggga“%%HH?%E%%%th@g%%§E§tiom inciudes size
information representing the size of each of the access
units, the number of the access units being one or greater,
the access units being located bhetwsen said utilization
information and the next utilization information; and the
program includes: a searching step of searching for said

utilization information from the coded data; and a supplying



information representing the size of each of the access units, the number
of the access units being one or greater, ..he access units being located
between said utilization informationZend the next utilization information;

an?%g:e rogram includes: a searching step of searching for said !
St iymtoh THioffation 1o mHe toed tafa. BAFSIppiRG Stepop cecoder

confeaging,inrespanse to areguest from video decoder control means far . qe o
controlling a video decoder that decodes the coded video data, on the

thebasisiofithe sizecinformatiorerinclidedtin said utifization information] thenation

. .coded video data in the access units from the coded data, and supplying ,
nCiokad atatd the vidd HBEGAS wherElT34d St of Sirchitigfor T Ldec

r

datgaid utikization information fusther includes of searchingnumbery «pp: ving
information representing the number of the access units, the access units
theburrpldcated between: said utifization dnformation'ameithe mextautifizatione  of

5a. information; and the supplying step repeats, for as many times as the
Se2hGmber regp?ése?‘l?e‘ yuthé% er iﬂforﬁgéﬁdcﬁ“ﬁﬁd Gled in<Said Step bf - 14

of searching for saidwfilizationr infermation, reading:efthe coded vidgodata- ¢

in the access units from the coded data based on the size information
theincladéed in salgttilizationdnforpration and supplyirg of theaeadwataltetween
. the videq decoder; wherein said step of searching for said utilization

Saihtorthatioh Tarther incladed = '&tep Ot seardhing Tor streariinforfhation =& = Lon
infEQMPHSIBGAt the supplying step repeats, for as many times
as the number represented by the number information included
in said step of searching for said utilization information,
reading of the coded video data in the access units from the
coded data based on the size information included in said
utilization information and supplying of the read data to
the video decoder; wherein said step of searching for said
utilization information further includes a step of searching
for stream information, comprising at least cone of one of a
videc stream ID, audio stream ID and sub-title stream ID;
and the supplying step supplies the read data to the video
decoder based on at least one of cne of the respective video

stream ID, audio stream ID and sub-title stream ID.

[0011]



least one of one of a video stream ID, audio stream ID and sub-title
stream ID; and the supplying step supplies the read data to the video
decoder based on at least one of one of the respective video scream ID,
audio stream ID and sub- title stream ID. [0012] In a fifth aspect of the
inzention sthere is preyided acdatairecarging-medium with ceded: datacvided
recorded thereon, wherein: the coded data includes: coded video data, in
3 PhesEssunitssebtbined ByEEddiflg Vided datsrincpréasterfipedBl uhltsreon,
h and utilizationQiﬁformationﬁimmediatgg/ prior to each of one or more .

"1 decode startable Points in'the Coded Video “data i the access urits; e ° ™9
for Ulilizationinformation being: used in decoding the coded videe data;, andae s :
said utilization information includes size information representing the size
codeaf eachieb thésaccess units; the aumbet of thelaceess dnitsy bemgione oridec
greater, the access units being located between said utilization \
datinforatiortalid fieHext ditiliZatior® infotfration “the data tecordifg ©rmation

ime'ﬁ%%'%&h%”&??Pro%amear %%Or%%d tQEéeOBr“???BE@V%@ ?l%%%degégrtable
searc mé’step of “searching for-said utilization information from the coded

poirdata; and a supplyiag step, ofireading -in response-to acrequest from videa ne
decoder control means for controlling a video decoder that decodes the
utilcodetMdeo data; orethecbasiscofithe sizemformatidr dncluded irrsaid coded
~_utilization , o , o , . L
video data; salid utillizaticon information includes size
information representing the size of each of the access
units, the number of the access units being one or greater,
the access units being located between said utilization
information and the next utilization information; and the
program includes: a searching step c¢f searching for said
utilization information from the coded data; and a ﬁupplying
step of reading, 1in response to a reguest from videc decoder
control means for contrelling a video decoder that decodes
the coded wvideo data, on the basis of the size information
included in said utilization information, the coded video
data in the access units from the coded data, and supplving
the read data to the wvideo decoder, wherein said step of
searching for s=sald utilization information further includses
of searching number Informaticn representing the number of
the access units, the access units being located betwesen

said utilization information and the next utilization



information, the coded video data in the access units from the coded

data, and supplying the read data to the video decoder, wherein said step

of searching for said utilization infogyation further includes of searching

number information representing the number of the access units, the
inf@eceesd anits beig located betwieemsaikutdizationrintormatioficand athe many

next utilization information; and the supplying step repeats, for as many
Cingimedas %n%ﬁ%@pré%ﬁt@é%ﬁﬁé) ftimber: fhforrfafEA inclitiedtn t+on
incf%ige%tep. of searfgingstﬁoﬁ__g said]%utilization informa%'on, readir(‘njp olg%he cod%d

video dajtg in%ﬁe access Bnitg rorﬁ?ﬁé%%a&? da gﬁasséalon the lsleeZa ~on

inf d¥QEPaton included:in sajd utilizatien infarmation. and: suppiving-etthe ccess
read data to the video decoder; wherein said step of searching for said

unitdilization infornationlfntherineludesse stepof searchiag fer sttedmroation
information, comprising at least one of one of a video stream ID, audio

10Chdath Iﬁ)*”anﬁ%hﬁ-ti Stredm1D° And-the® SUFOIY st suppiidsithend of
the ref?éja%at%goc eTyggje%ggco\qg&eboasa%ggcﬁ%%ash% %8'%”‘33%}:3;%(3 step of

respective video stream ID, audio stream ID and sub-title stream ID. In a
seasbith aspectof theiinvention; there 4s: provigedna data: structure-af codedudes

data, the data structure including: coded video data, in access units,

a spbtained by eodingvideof data #i predeteminednaiitsoand gilizationing at
__information_immediately prior to each of one_or more decode startable
ileast one of one of a video stream 1D, audio stream ID and
sub-title stream 1D; and the supplying step supplies the
read data to the video decoder based on at least one of one
of the respective video streammID, audio stream ID and sub-
title stream ID.
[0012]

In a £ifth aspect of the invention, there is provided a
data recording medium with coded data recorded thereon,

wherein. the coded data includes: coded wvideo data, in

access units, obtained by coding video data in predetermined



points in the coded video data in the access units, the utilization
information being used in decoding the coded video data, wherein said
utilization information includes size dpformation representing the size of
each of the access units, the number of the access units being one or
unigecater; dhetaccess unis: beingdeeated betweensaidwdilizatipn or to each
information and the next utilization information, wherein said utilization
of ipfermationfufthecinelrdes AGmber informationtrepreseritirg thepamber deo
of the access units, the access units being located between said

A% tiliZation information Affd the net wilfZationifforation: thetmter D=0
uselepresented by.the nymber informafign s repeated.for a8 SOANLHTES 22 1 on

included in said utilization information, and the codaéd Vi ata in the
infaesess unitsiis ceadibasedionr: the sizeriaformationsineligleddn $3idthe size
utilization information and read data is supplied to the video decoder;
of  qerein Saidhdtilizaticreinformation flitiserinciides stfeam snformation,units
comprising at least one of one of a video stream ID, audio stream TD and

©=1 b 4ie streafiT 15, dfct thbfead tita to e Vited Beesteris defided s tveer
s=1hased on af least 5d gne-of gne of the respective, vide stream, D, audio. ,

stream ID and sub-title stream ID. [0013] In a data processing apparatus
infantdataprocessing daethod: pragram @andqrregram (recerded on aprogran
program
recorded thereon, the program includes: z searching step of
searching for said utilization information from the coded

[y

data; and a supplying step of reading, in response to a
request from video decoder contrel means for controlling a
video decoder that decodes the coded wvideo data, on the
basis of the size information included in said utilization
information, the coded wideo data in the access units from
the coded data, and supplying the read data to the video
decoder, wherein saild step of searching for said utilization
information further includes of searching number information
representing the number of the access units, the access
units being lcocated between sald utilization information and
the next utilization information; and the supplying step
repeats, for as many times as the number represented by the
number information included in sald step o©f searching for
said utilization dinformation, reading of the coded video
datea in the access units from the coded data based on the
size information included in said utilization information
and supplying of tThe read data to the video decoder;
wherein said step of searching for said utilization

information further includes a step of searching for stream



recording medium) according to the above aspects of the present
invention, utilization information is searched for from coded data. In
addition, in response to a request frgm video decoder control. means for
controlling a video decoder that decodes coded video 6 data, based on
infsizesihformationdmcluded i the: titiliZzatior: information, theneoded video video
data is read in access units from the coded data and is supplied to the
st r$fdeordecoderdfon 13T iféuedPdatateSordel oh-d dataiedbrding 2nd the

medium a(;Ecordln%to the abaove aspects pf ghCe present mventl(g{'uegndd ina

H t }" i <
Sup%ﬁ" gtguc%ur%pof%é) %:D(J)“(‘,Teeds déttii,e code% video &ata, in ta}EL:G(B:eéYslunlts, ceocer

pasobtained byrcoding videodala ip predefermined -units, aad yiilizadion i deo
information which is immediately prior to each of one or more decode

strstartable peints. in thereaded ideodatain-thetdceess vais, and which is
used In decoding the coded video data, are included, and the utilization
infoFmatich-ieude8Fe-informafibn Lrepresertifg the Size of eaehof thed 2

dataﬁ‘c%%%:su%@?%%h%r““%‘c? L §f té‘aetaacfe%%‘é”.'?ag%{”%grr‘% of Qé%at%ga ctfh%ding:
access units being located between the utilization information and the :

coadgxtytilization information -Advantages: {0015} Acearding-to embadiments;. .,
of the present invention, data
data in predetermined units; and utilization information
immediately prior to each of cne or more decode startable
points in the coded video data in the access units, the
utilization information being used in decoding the coded
video data, wherein said utilization information i1includes
size informetion representing the size of each of the access
units, the number c¢f the access units being one or greater,
the access wunits being located between sald utilization
information and the next utilization information, whereiln
sald utilization information further includes number
information representing the number of the access units, the
access units  bheing located between said utilization
information and the next utilization informaticn; the number
represented by the number information is repeated for as
many times as incliuded in said utilization information, and
the coded video data in the access units is read based on
the size information included in said utilization
information and read data 1s supplied to the video decoder;
wherein said utiliization infermation further includes stream
information, comprising at least one of one of a videc
stream ID, audio stream ID and sub-title stream ID; and the

read data to the videc decoder is derived based on at least



processing having high convenience, etc., can be performed. In
particular, reading of coded video data in access units can be performed
even without analyzing the coded viglgo data. Brief Description of the
Drawings [0016] Fig. | is a block diagram showing the hardware - 7
one configuration of@n embedimens pka discedevicedtoavhich theamprésent audio
invention is applied. Fig. 2 is a block diagram showing an example of the
STLreghfiditafibh of soffware motlufed¥hattare executed by a CPU 112. Fig. 3
[ooﬁﬁ block diagram showing an example of the configuration of a buffer
control module 215. Fig. 4 is an illustration of an example of the
configurationof directories.an afise 101, Fig, 5 is apllustration of. syntax ;
of a "PLAYLIST.DAT" file. Fig. 6 is an illustration of syntax of Playltem().
metHigi,7 is andiustration efisyntax-of-RlaylistMarkQ - gl 8 isan illustrationg ram
of a relationship between the value of a mark type and the type of Mark().
recerglioig af AistFation Bt efafioRships ameng PREYRISY), PRBAERT, chps, the
ore2D9.Program stieams stored in_a clip stream flle, Flg 10js an llygtradon .,
of syntax of clip

from coded data. In addition, 1n response toc a reguest from

video decoder control means for controlling a video decoder

that decodes coded video



information file Clip(). Fig. 11 is an illustration of relationships among a
stream id and private-stream-id specifying an elementary stream, and
elementary streams. Fig. 12 is an illystration of syntax of Staticlnfo O .

Fig. 13 is an illustration of syntax of Dynamicinfo(). - 8 Fig. 14 is an
datdlustratieniofcsyntaxzef EP: fmap(h tEign 15 iscamillastrationtofesyntaklofzet Lon
. _program stream, program stream pack, and program stream pack header
“DEGTRIBEG Y Systém. TG e iE-dififtustration of syritatof PES pagket 1 TS

- PEG-2 . Fig. 17 is an illustration of syntax of a P ket, Fig. ..
”roﬁAS 1é%n iﬁ%&?[%g?o%@o%%yr%% ofa P %%gja?:%ggn Eal\&/I(PI’;(%-Z %Bt%(ré‘n é%(.:%e“
 coisian illustration of relationships between values described in the stream
id of a PES packet in MPEG-2 System and attributes (types) of
elementapylstreanvst Fig. :20eisraleillustratior of 8ream idsitennslemployedi i um
by the disc device. Fig. 21 is an illustration of syntax of private streaml|

ACCHES BhyI68d( Fig 22 Earfifilistrationof arRfatBAsHS betwdeit the °° and
in Yalug:of puvate-stieam-id-and the altribyteiof.an elementary steam .o in
which is stored in private payload().

access units, obtained by coding video data in predetermined
units, and utilization information which 1s immediately
prior to each of one or more deccde startable points in the
coded video data in the access units, and which 1s used in
decoding the coded video data, are included, and the
utilization information inciudes size information
representing the size of each of the access units, the
number o©f the access units being cne c¢r greater, the access
units being located between the utilization information and
the next utilization informaztion.

Advantages
[0015]

According to embodiments of the present invention, data
processing having high convenience, etc., ¢an be performed.
In particular, reading of coded video data in access units
can be performed even withcut anaiyzing the coded videc
data. Brief Description of the Drawings
[001¢€]

Fig. 1 is a block diagram showing the hardware



Fig. 23 is anillustration of syntax of private streaml PES payload(). Fig. 24
is an illustration of syntax of au information(). Fig. 25 is an illustration of a
specific example of a "PLAYLIST.DAT" file. - 9 Fig. 26 is an illustration of
specific examples of clip information files "00001.CZ,P", "00002.CLP",
and "00003.CLP". Fig. 27 is an illustration of a specific example of EP
map() in clip information file "00001.CLP". Fig. 28 is an illustration of
specific examples of PlayListMark() items in PlayList #0 and PlayList #1.
Fig. 29 is a flowchart illustrating a-pré-playback process. Fig. 30 is a
flowchart illustrating a playback process. Fig. 31 is a flowchart illustrating
a Playltem changing process. Fig. 32 is a flowchart illustrating a time
confdagerdisplay process.drigo33 sssa flowchart dlustratingra stream switcting he
process. Fig. 34 is a flowchart illustrating processing of a buffer control
Presfplu s Fi@ 854S 2fGWeRdt illustrating processing of the buffer

C%Q%ghaoqgeg%glock diagram showing an example of the
configuration of software modules that are executed by a CPU
112.

Fig. 3 is a block diagram showing an example of the
configuration of a buffer control module 215.

Fig. 4 is an illustration of an example of the
configuration of directories on a disc 101.

Fig. 5 is an illustration of syntax of a "PLAYLIST.DAT"
file.

Fig. 6 is an illustration of syntax of PlayIltem{).

Fig. 7 is an illustration of syntax of PlayListMark().

Fig. 8 is an illustration of a relationship between the
value of a mark type and the type of Mark().

Fig. 9 is an illustration of relationships among
PlayList(}, PlayItem(), clips, and program streams stored in
a clip stream file.

Fig. 10 is an illustration of syntax of clip
information file Clip{().

Fig. 11 is an illustration of relationships among -a
stream id and private stream id specifying an elementary
stream, and elementary streams.

Fig. 12 is an illustration of syntax of StaticInfol().

Fig. 13 is an illustration of syntax of DynamicInfol().



Fig. 36 is a flowchart illustrating a video stream reading process. Fig. 37
is a flowchart illustrating an audio stream reading process. Fig. 38 is a
flowchart illustrating a subtitle stream reading process. - 10 Fig. 39 is a
flowchart illustrating a re- synchronization process. Fig. 40 is a flowchart
illustrating a mark process. Fig. 41 is a flowchart illustrating an output
attribute control process Fig. 42 is an illustration of specific examples of
sets of pts change point and Dynamiclnfo( ) items described in clip
information file "00003.CLP". Fig-43is-a flowchart illustrating a subtitle
display control process. Fig. 44 consists of flowcharts illustrating a
capturing control process and background/screen saver processing,
respectively i Eiga45 islan dlustration obethey synrtax of pivaie:ptrgam?2
PES payload(). Fig. 46 is an illustration of other syntax of au
infarmation (). Referehté Numeralof007lsyntax of a program

stream, program stream pack, and program stream pack header
in MPEG-Z System.

Fig. 16 is an illustration of s

S

ntax of a PES packet in
MPEG-2 Systemn.

Fig. 17 is an illustration of syntax of a PES packet.

Fig. 18 is an illustration of syntax of a PES packet in
MPEG-2 System.

Fig. 19 is an illustration of relationships between
values described in the stream id of a PES packet in MPEG-2
System and attributes (types) of elementary streams.

Fig. 20 is an illustration of stream id items employed
by the disc device.

Fig. 21 1is an illustration of syntax of
private_streaml_PES_payload().

Fig. 22 is an illustration of a relationship between
the value of private_stream id and the attribute of an
elementary stream which is stored in private payload(}.

Fig. 23 is an illustration of syntax of
private streamZ PES payload().

Fig. 24 is an illustration of syntax of
au_information() .

Fig. 25 is an illustration of a specific example of a

"PLAYLIST.DAT" file.



101 disc 102 disc drive 111 bus 112 CPU 113 memory 114 drive
interface - 11 - 115 input interface 116 video decoder 117 audio decoder
118 video output interface 119 audio output interface 120 video output
terminal 121 audio output terminal 201 operating system 210 video
content playback program 211 script control module 212 player control
module 213 content data supplying module 214 decoding control module
214A timer unit 215 buffer control module 215A buffer 216 video decoder
control module 217 audio decoder gontrol module 218 subtitle decoder
control module

Fig. 26 is an illustration of specific examples of clip
information files "00C01.CLP", "00002.CLP", and "0CG003.CLP".
Fig. 27 is an illustration of a specific example of

EP map () in clip information file "00001.CLP".

Fig.

28 is an illustration
PlayListMark{) items in PlayList #0 and PlayList #1.

Fig. 29 is a flowchart illustrating a pre-playback
process.

Fig. 30 is a flowchart illustrating a playback process.

Fig. 31 is a flowchart illustrating a PlayIltem changing
process.

Fig. 32 is a flowchart illustrating a time code display
process.

Fig. 33 is a flowchart illiustrating a stream switching
process.

Fig. 34 is a flowchart illustrating processing cf a
buffer control module 215.

Fig. 35 is a flowchart illustrating processing of the
buffer control module 215.

Fig. 36 is a flowchart illustrating a video stream
reading process.

Fig. 37 is a flowchart illustrating an audio stream
reading process.

Fig. 38 is a flowchart illustrating a subtitle stream

reading process.



219 graphics processing module 220 video output module 220A FIFO
221 audio output module 221A FIFO 231 data beginning pointer storage
unit - 12 232 data writing pointer storing section 233 video reading
function unit 234 audio reading function unit 235 subtitle reading function
unit 241 video reading pointer storing section 242 stream id register 243
an information O register 251 audio reading pointer storing section 252
stream id register 253 private-stream-id register 261 subtitle reading
function section 262 subtitle reading pointer storing section 263 stream id
register 264 private-stream-id register [0018] An embodiment of the
present invention is described below with reference to the drawings.

[0019] Hardware Configuration illustrating a re-
synchronization process.

Fig. 40 is a flowchart illustrating a mark process.

Fig. 41 is a flowchart illustrating an cutput attribute

Fig. 42 is an iliustration of specific examples of sets
of pts_change_point and Dynamicinfo() items described in
clip information file "00003.CLP".

Fig. 43 is a flowchart illustrating a subtitle display
centrol process.

Fig. 44 consists of flowcharts illustrating a capturing
control process and background/screen saver processing,
regspectively.

Fig. 45 is an illustration of other syntax of
private streamZ PES payload{).

Fig. 46 is an illustration of other syntax of
au_information().

Reference Numerals
(0017]

101 disc

102 disc drive
111 bus

112 CPU

113 memcry

114 drive interface



Fig. 1 is a block diagram showing an example of the hardware of an
embodiment of a disc device to which the present invention is applied.
[0020] The disc device in Fig. 1 can be applied to, for example, disc
players, game machines, car navigation systems, - 13 - etc. [0021] In the
disc device in Fig. 1, a disc 101 is, for example, an optical disc such as
DVD, a magneto-optical disc, a magnetic disc, or the like, and contains
content data such as video data, audio data, and subtitle data, and,
identification, data necessary forplaying back the content data. [0022]
Data (recorded data) recorded on the disc 101 includes a
computer-executable program, if necessary. Also, although, in this
embbdimernitntherdise. 161 fwhieh is a disc recording medium, is employed
as a recording medium, in addition, the recording medium may be, for
exdrfiple, asehiitoRdictsthemory, or a tape recording medium. In
aqrgigon, dataéransgﬂttec}i after being read from the disc 101, which is in a
remote po?i'tll ﬁ,ocanegé)m%ﬂt to the disc device in Fig. 1. In other words,
regging of datadrom the,disc 1Qd.cap-be. performed by a different device

connected to the disc device,

119 audic cutput interface

120 video ocutput terminal

121 audio output terminal

201 operating system

210 videc content playback program
211 script control module

212 player control module

213 content data supplying module
214 decoding control module

2144 timer unit

215 buffer. control module

2154 buffer

216 video decoder control module
217 audio decoder contrcl module
218 subtitle decoder control module
219 graphics processing module

220 video output module

220RA FIFO

221 audic output module

221A FIFO

231 data beginning pointer storage unit



and the data read by the different device can be received and processed
by the disc device. In addition, the disc device can process data
distributed through a network, such as the Internet, by a server or the like
including a storage that stores data similar to the data recorded on the
disc 101. Moreover, after receiving data from the server or - ].4 another
device, and temporarily recording the data on the disc 101, the disc
device can process the data recorded on the disc 101. [0023] In a disc
drive 102, the disc 101 can be loadéd and unloaded. The disc drive 102
has a built-in interface (not shown), and is connected to a drive interface
114 by the interface. The disc drive 102 drives the disc 101 when it is
loaged thergit.dnwactordance withta: comirand, guch as ireading, from the
drive interface 114, the disc drive 102 performs processing such as

reating datalfiém the dise£0 1 ane Sstipplyiiy the data to the drive

ierg%qace 114.10024] A ip%s 111 connects to a CPU (Central Processing
nit) 112, a memoryi 3]the drive interface ﬁ4, an input interface 115,

ayideo decader 14 6. an aydiodecoderliZa ideo output interface 118,
and an audio output interface 119. [0025]

241 video reading pointer storing section
242 stream id register
243 an_information(} register
251 audio reading pointer storing section
252 stream_id register
253 private stream id register
261 subtitle reading function section
262 subtitle reading peinter storing section
263 stream id register
264 private stream id register
{0018]

An embodiment of the present invention is described
below with reference to the drawings.
[0019]

Hardware Configuration

Fig. 1 is a block diagram showing an example of the
hardware of an embodiment of a disc device to which the
present invention is applied.
[0020]

The disc device in Fig. 1 can be applied to, for

example, disc players, game machines, car navigation systems,



The CPU 112 and the memory 113 form a computer system. In other
words, the CPU 112 controls the entirety of the disc device by executing
software modules that are programs stored in the memory 113, which are
described later, and performs various types of processing described later.
The memory 113 stores the software modules which are to be - 15
executed by the CPU 112. The memory 113 temporarily stores data
necessary for operating the CPU 112. The memory 113 can be formed
only by a nonvolatile memory or by &3combination of a volatile memory
and a nonvolatile memory. In addition., when the disc device in Fig. 1 is
provided with a hard disk and the software modules to be executed by the
etc.CPU 112 are recorded (installed) on the hard disk, the memory 113 can
be formed only by a nonvolatile memory. [0026] Here, the programs
[002(§<])ftware modules) to be executed by the CPU 112 can be recorded

beforehand (stored) in.the memory 113, which.is a huili-in. recording
% %%e ls&sggykﬁglk85§%g' % aﬂva§ﬁ%l%ﬂi i3 f%r

medium of fhe e Altérn e progranis can be
exard8MPOrayily op eternally stored (regorded),on ,theadiﬁg%%t@a%eical disc,

addition, in removable recording media such as a flexible disc other the
a madise10t, alCHROM (ComphackBiscaRead:-Qntya Memory)tamMQiata such
(Magneto Optical) disc, a magnetic disc, and

as video data, audio data, and subtitle data, and,
identification, data necessary for playing back the content
data.
[0022]

Data (recorded data) recorded on the disc 101 includes
a computer-executable program, if necessary. Also, although,
in this embodiment, the disc 101, which is a disc recording
medium, is employved as a recording medium, in addition, the
recording medium may be, for example, a semiconductor memory,
or a tape recording medium. In addition, data transmitted
after being read from the disc 101, which is in a remote
position, can be input to the disc device in Fig. 1. 1In
other words, reading of data from the disc 101 can be
performed by a different device connected to the disc device,
and the data read by the different device can be received
and processed by the disc device. 1In addition, the disc
device can process data distributed through a network, such
as the Internet, by a server or the like including a storage

that stores data similar to the data recorded on the disc

101. Moreover, after receiving data from the server or



a memory card. These removable recording media can be provided as
so-called package software. [0028] The programs can be stored in the
memory 113 beforehand, or can be installed from a removable recording
medium, as described above, to the disc device. In addition, the - 16
programs can be wirelessly transferred from a download site to the disc
device through a satellite for digital satellite broadcasting, and can be
transferred by wire from the download site to the disc device through a
network such as the Internet. The disc €le-ice can receive the programs
by using the input interface 115 and can install the programs in the
memory 113. [0029] Moreover, the programs may be processed by a
anotsikgle GRU cand may he:prosessead in disttibutedhformiby aiphualiy of he
CPUs. [0030] The drive interface 114 controls the disc drive 102 under
disché @bntrohef the TPUL12¢ wherebyrdatasead from thet diseioisietheon
disc drive 102 is supplied to the CPU 112, the memory 113, the video
the §bcober 116, the audio decoder 117, etc., through the bus 111. [0031]
[ooz-lzﬂe input interface 115 receives signals which are

In a disec drive 102, the disc 101 can be loaded and

=

unlcaded. The disc drive 102 has a built~in interface {not
shown), and is connected to a drive interface 114 by the
interface. The disc drive 102 drives the disc 101 when it
1s loaded therein. In accordance with a command, such as
reading, from the drive interface 114, the disc drive 1902
performs processing such as reading data from the disc 161
and supplying the data to the drivé interface 114.
[0024]

A bus 111 connects to a CPU (Central oncessing Unit)
112, a memory 113, the drive interface 114, an input
interface 115, a video decocder 116, an audio decoder 117, a
video output interface 118, and an audioc output interface
119.
[0025]

The CPU 112 and the memory 113 form a computer system.
In other words, the CPU 112 controls the entirety of the
disc device by executing software mecdules that are programs
stored in the memory 113, which are described later, and
performs various types of processing described later. The

memory 113 stores the software modules which are to be



supplied such that a user operates keys (buttons), which are not shown,
and a remote controller, and supplies the signals to the CPU 112 through
the bus 111. In addition, the input interface 115 also functions as, for
example, a modem (including an ADSL (Asymmetric Digital Subscriber
Line) modem), and a communication interface such as an NIC - 17 -
(Network Interface Card). [0032] The video decoder 116 decodes coded
data (coded video data) of video data which is read from the disc 101 by
the disc drive 1-02 and which is-Supplied through the drive interface 114
and the bus 111, and supplies the resultant video data to the CPU 112
and the video output interface 118 through the bus 111. [0033] The audio

execii@coder | 17 decodes caded data(caded aydip: data)of audiojdata whigh s
is read from the disc 101 by the disc drive 102 and which is supplied
datathneyghsthedrivecinterfaceati4andtle BES 111 2and Shppliesthey 113
resultant audio data to the CPU 112 and the audio output interface 119
can fgodghrhehue . J003U PRE Vit outpltEReTface 1 18¥pétforms

cone ST, St B MR Ol O S PR
In addition, when the disc device in Fig. 1 is provided with
a hard disk and the software modules to be executed by the
CPU 112 are recorded (installed) on the hard di§k, the
memory 113 can be formed only by a nonvolatile memory.

[0026]

Here, the programs {software modules) to be executed by
the CPU 112 can be recorded beforehand {stored) in the
memory 113, which is a built-in recording medium of the disc
device.

[0027]

Alternatively, the programs can be temporarily or
eternally stored (recorded) on the disc 101, and,'in
addition, in removable reccrding media such as a flexible
disc other the disc 101, a CD-ROM {(Compact Disc Read Only
Memory), an MO {Magnetd Optical) disc, a magnetic disc, and
a memory card. These removable recording media can be
provided as so-called package software.

[G028]
The programs can be stored in the memory 113 beforehand,
or can be installed from a removable recording medium, as

described above, to the disc device. In addition, the



terminal 120. The audio output interface 119 performs necessary
processing on the audio data supplied through the bus 111 and outputs
the processed data from the audio output terminal 121. [0035] The video
output terminal 120 is connected to a video - 18 output device, which is
not shown, such as a CRT (Cathode Ray Tube) or a liquid crystal panel.
Accordingly, the video data output from the video output terminal 120 is
supplied and displayed on the video output device. The audio output
terminal 121 is connected to an audig output device, which is not shown,
such as a speaker or an amplifier. Accordingly, the audio data output from
the audio output terminal 121 is supplied and output by the audio output

prodievice. [0036]Sunniying.af the video data and the gydio datata thes site

video output device and the audio output device can be performed either
to thyswite or by avitetess: 0033 hCanfigitration ok Softwarki ModulessNext] 1ite
Fig. 2 shows an example of the configuration of the software modules
broafgfthelcPw A2dnFg. Pexécinest fouss] The seftthard hvdtuiésthat

dow&gg§§né%%éE%gcgﬁgéggsc device through a network such as
the Internet. The disc device can receive the programs by
using the input interface 115 and can install the programs
in the memory 113.

[0029]

Moreover, the programs may be processed by a single CPU
and may be processed in distributed form by a plurality of
CPkUs.

(0030]

The drive interface 114 controls the disc drive 102
under the control of the CPU 112, whereby data read from the
disc 101 by the disc drive 102 is supplied to the CPU 112,
the memory 113, the video decoder 116, the audio decoder 117,
etc., through the bus 111.

[0031]

The input interface 115 receives signals which are
supplied such that a user operates keys (buttons), which are
not shown, and a remote controller, and supplies the signals
to the CPU 112 through the bus 111. In addition, the input
interface 115 alsc functions as, for example, a modem
{including an ADSL {Asymmetric Digital Subscriber Line)

modem), and a communication interrface such as an NIC



broadly divided into an operating system (OS) 201 and a video content
playback program 210, which is an application program. [0039]
"Operating System 201" When power is supplied to the disc device, the -
19 operating system 201 initially starts (the CPU 112 executes the
operating system 201) to perform necessary processing such as initial
setting, and calls the video content playback program 210, which is an
application program. [0040] The operating system 201 provides the video
content playback program 210 with infrastructure service such as file
reading. Specifically, regarding, for example, file reading, in response to a
file reading request from the video content playback program 210, the

(Ne tQREIRURG sYstem-20% pravides a service of reading data on the disc 101
by using the drive interface 114 to operate the disc drive 102 and

{ 00 3pdssing the data to the video content playback program 210. The
operating system 201 also performs interpretation of a file system, etc.

[00%1] VI Bpstatng ystehP 20 hias aemumitaR pro&essing danctiohieo
a1 Enabies 8 plurelty of seftware modyes o, ime:cigsionall prerate
disc drive 102 and which is supplied through the drive
interface 114 and the bus 111, and supplies the resultant
video data to the CPU 112 and the video output interface 118
through the bus 111.

[0033]

The audio decoder 117 decodes coded data {(coded audio
data} of audio data which is read from the disc 101 by the
disc drive 102 and which is supplied through the drive
interface 114 and the bus 111, and supplies the resultant
audio data to the CPU 112 and the audioc output interface 119
through the bus 111.

[0034] |

The video output interface 118 performs necessary
processing on the video data suppliied through the bus 111
and outputs the processed data from the video output
terminal 120. The audio output interface 119 performs
. necessary processing on the audio data supplied through the
bus 111 and outputs the processed data from the audio output
terminal 121.

[0035]

The video output terminal 120 is connected to a video



other words, the video content playback program 210 includes some
software modules, and these software modules can operate in parallel.
[0042] "Video Content Playback Program 210" The video content
playback program 210 includes a 20 script control module 211, a player
control module 212, a content data supplying module 213, a decoding
control module 214, a buffer control module 215, a video decoder control
module 216, an audio decoder control module 217, a subtitle decoder
control module 218, a graph i ¢ s pngeessing module 21.9 , a video output
module 220, and an audio output module 221. [0043] The video content
playback program 210 is software that plays a main role in playing back

outpthe dise 101, and, when; the disch0]js loaded (inserted) into the disgqe
drive 102, confirms whether the disc 101 has content recorded in a

Ray foumai, which isldegciibed dater.sAftgraneading aseript dfilegwhichtiae video
described later, from the disc 101, the video content playback program

datap oy eREEULES Tk filRSIVadEiRor  IPdES EBAeRT playBadie profram:ed
ona BRSO e e A0, = e plreaian dmhese TR,
e rmGORIOIS s@ntent playhack an the,basis.of themetadata. [0044Le, which
is not shown, such as a speaker or an ampiifier.
Accordingly, the audio data output from the audio output
terminal 121 is supplied and output by the audio output
device.

{0036]

Supplying of the video data and the audio data to the
video output device and the audio output device can be
performed either by wire or by wireless.

[0G37]
Configuration of Software Mcdules

Next, Fig. 2 shows an example of the configuration of
the software modules that the CPU 112 in Fig. 1 executes.
[0038]

The scftware modules that the CPU 112 executes are
broadly divided into an operating system (0S5) 201 and a
video content plavyback program 210, which is an application
program.

[0039]
"Operating System 201"

When power is supplied fto the disc device, the



The software modules forming the video content playback program 210 in
Fig. 2 are described below. In Fig. 2, as a rule, the solid line arrows
indicate content data, and the dotted line arrows indicate control data.
[0045] "Script Control Module 211" - 21 The script control module 211
interprets and executes script programs (scripts) described in the script
file recorded on the disc 101. In the script programs, for example,
operations can be described, such as "creating and displaying an image,
such as a menu, by operating the graphics processing module 219",
"changing a menu display in accordance with a signal from a Ul (User
Interface) such as a remote controller (e.g., moving a cursor on the menu,

ope i) n@ndyeentrolling the.playenaontpl madule 242" (PB46) "Playelc it e s
Control Module 212" The player control module 212 performs control

the careertinggontent ptayback by refemingotorthe enetadatay (datalosses ing
information) recorded on the disc 101, etc. In other words, the player

suchyoifrof ottifel 252 hhal Zes, 56 ex@miple, Play dtd8 angeiie8 fecorded
n the disc 101 are, described later, an rols the content data

la‘%ac .progr | o éh.ls an d 9£§n£ 3 Cgran,
P ysuppE/nJ%)g m%d%?évg}?}the d%acodlng control module lezfl dnd"the buiffer
r oo @entrol module 215. In accordance with

The operating system 201 provides the video content
‘playback program 210 with infrastructure service such as
file reading. Specifically, regarding, for example, file
reading, in response to a file reading request from the
video content playback program 210, the operating system 201
provides a service of reading data on the disc 101 by using
the dﬁive interface 114 to operate the disc drive 102 and
passing the data to the video content playback program 210.
The operating system 201 also performs interpretation of a
file system, etc.
(00411

The operating system 201 has a multitask processing
function and enables a plurality of software modules to
time-divisionally operate at (apparently) the same time. In
other words, the video content playback program 210 includes
some software modules, and these software modules can
operate in parallel.
[0042]

"Video Content Playback Program 210"

The video content playback program 210 includes a



instructions from the script control module 211 and the input interface
115, the player control module 212 also performs control such as stream
switching in which a stream to be played back is switched, which is
described later. In addition, the player control module 212 acquires a time
from the decoding control module 214, and performs displaying the - 22
time, mark (Mark() described later) process, etc. [0047] "Content data
Supplying Module 213" Under the control of the player control module 212
or based on the amount of data stared in the buffer control module 215,
the content data supplying module 213 requests the operating system
201 to read the content data, the metadata, etc., from the disc 101. [0048]

scripie MaRdala, piGy gad from the disc 101 by dhe operating, systen,201,

in response to a request from the content data supplying module 213, are
contsupplied ta negessayy modutes: 1k additipnathé<content gata,read framvdule
the disc 101 by the operating system 201 in response to a request from

214 tha dontdit data stpplyingifiodie 213; issupplied tslake bateEeortrs 1

odule 215. [0049] . "Decoding Control Module 214" U the control of
modt{ﬂg p#afyeér C%II[!]'[I%PTAT'I}(;)%U eefff,gefﬁe controg module n?]%, a sutbtltle

decoder control module 218, a graphics processing module 219,
a video output module 220, and an audio output module 221.
(0043}

The video content playback program 210 1s software that
plays a main rcle in playing back the disc 101, and, when
the disc 101 is loaded (inserted) into the disc drive 102,
confirms whether the disc 101 has content recorded in a
format, which is described later. After reading a script
file, which is described later, from the disc 101, the video
coﬁtent playback program 210 executes the file. In addition,
the video content playback program 210 reads, from the disc
101, a file of metadata (database information) necessary for
playing back the content recorded on the disc 101, and
controls content playback on the basis of the metadata.
[00447

The software modules forming the video content playback
program 210 in Fig. 2 are described below. 1In Fig. 2, as a
rule, the solid line arrows indicate content data, and the
- dotted line arrows indicate control data.
[0045]

"Script Control Module 211"



decoding control module 214 controls operations of the video decoder
control module 216, the audio decoder control module 217, and the
subtitle decoder control module 218. In addition, the decoding control
module 214 has a built-in timer unit 214A for time measurement. The
decoding control module 214 manages synchronization between
outputting video - 23 data which is to be output under the control of the
video decoder control module 216, and outputting data (output data)
which is to be output in synchronization-with the video data, that is,
outputting audio data which is to be output under the control of the audio
decoder control module 217.[0050] "Buffer Control Module 215" The

buffer contropmodyle-21p has & bullt-im hufier- 214 that is partof ihe + e

storage area of the memory 113 in Fig. 1. By requesting the operating
scr Qystenr 201 dysthe scontentsdatacsspplyingimodulier21 3; the. pantént data
read from the disc 101 is temporarily stored in the buffer 215A. [0051] In

recydforth Aécordance With a refliestfrorhthe Riidéd B8&6dst cohfrbl

exammcl%l'”e021e6 :[‘;1 ei%lflldiocgecoger ?Pnsgro}lci'gce) UIeSZL}C? Orathe"%:urbetglgi and
decoder 8orjﬁro modulé 52118, e~ buffer contol mocpule 315 suppllesnt%e

disgghf‘é%/ stared.in the, buffe.219A fa the video degoder control modiie.216,
gra;hics processing module 219", "changing a menu display in
accordance with a signal from a Ul (User Interface)} such as
a remote controller {e.g., moving a cursor on the menu,
etc.)", and "controlling the player control moduie 2127,
[0046]

"Player Control Module 2127

- The player control module 212 performs coﬁtrol

concerning content playback by referring to the metadata
(database ‘infermation) recorded on the disc 101, etc. In
other words, the player contrel module 212 analyzes, for
example, PlayList{) and Clip() recorded on the disc 101,
which are described later, and controls the content data
supplying module 213, the decoding contrecl module 214, and
the buffer. control module 215. In accordance with
instructions from the script control module 211 and the
input interface 115, the player control module 212 also
- performs control such as stream switching in which a stream
- te be plaved back is switched, which is described later. In
addition, the player control module 212 acquires a time from

the decoding control module 214, and performs displaying the



audio decoder control module 217, or the subtitle decoder control module
218. [0052] Specifically, the buffer control module 215 has a built-in
video reading function unit 233, audio reading function unit 234, and
subtitle reading function unit 235, - 24 which are described later with
reference to Fig. 3. By using the video reading function unit 233 to
process a data request from the video decoder control module 216, the
buffer control module 215 supplies the data stored in the buffer 215A to
the video decoder control module- 226. Similarly, the buffer control
module 215 supplies the data stored in the buffer 215A to the audio
decoder control module 217 by using the audio reading function unit 234

timd® RIPERSS ALata request froprthe jaudio degodercontrobmodule 217,
and supplies the data stored in the buffer 215A to the subtitle decoder

[ 00 4¢bntrol module 218 by using the subtitle reading function unit 235 to

process a data request from the subtitle decoder control module 218.
C[@G@ﬂntvl‘a%@e%é‘a%iﬁb‘ﬁﬁoﬂﬁ%‘d&% Z16*'By operating the video

tion un| 23 (Fi |nt buffer control module 215, f
therb % ‘%EA in t Qb f%]fgcontropmogule Zi%n%he \%1deoc§e%oderlioé11 o

module 215, the content data supplying module 213 requests
the operating system 201 to read the content data, the
metadata, etc., from the disc 101.

(0048}

The metadata, etc., read from the disc 101 by the
operating system 201 in response to a request from the
content data supplying module 213, are supplied to necessary
modules. In addition, the content data, read from the disc
101 by the operating system 201 in response to a request
from the content data supplying module 213, is supplied to
the buffer control module 215,

[G049]
"Decoding Control Module 214"

Under the control of the player control module 212, the
decoding contreol module 214 controls operations of the video
decoder control module 216, the audio deccder control module
217, and the subtitle decoder control module 218. In
addition, the decoding control module 214 has a built-in
timer unit 214A for time measurement. The decoding control

module 214 manages synchronization between outputting video



is coded, in video access units, and supplies the data to the video
decoder 116 in Fig. 1. The video decoder control module 216 also
controls the video decoder 116 to decode the data in video access units.
In addition, the video decoder control module 216 supplies the graphics
processing module 219 with video data obtained by decoding in the video
- 25 - decoder 116. [0054] Here, a video access unit corresponds to, for
example, one picture (one frame or one field) of video data. [0055]
"Audio Decoder Control Module 213%By. operating the audio reading
function unit 234 (Fig. 3) in the buffer control module 215, from the buffer
215Ain the buffer control module 215, the audio decoder control module

dat24hreads data (coded audio data) dn which.audip data is eoded. apd,.
supplies the data to the audio decoder 117. The audio decoder control
decduedule2ii7ralso oniidls the audion decader t17itocdetode the wataiin
audio access units. In addition, the audio decoder control module 217
datagyppliésthel aulliv S6tpotfivdulel 22 F Witk aleho dataisbiaineltbyt he
. . decoding in the audio decoder 117. [0056]. Here, an aydjo access unit

widag e R h Sitier pines AOUALELS. T dn Sl iRt e oultoiRn

output under the contrcl of the audic decoder control module
217.
[00s0]

"Buffer Control Module 215"

The buffer control module 215 has a built-in buffer
2152 that is part of the storage area of the memory 113 in
Fig. 1. By requesting the operating system 201 by the
content data supplying module 213, the content data read
from the disc 161 is temporarily stored in the buffer 215A.
[0051]

In additicn, in accordance with a regquest from the
video decoder control module 216, the audio decoder control
"module 217, or the subtitle decoder control module 218, the
buffer control module 215 supplies the data stored in the
buffer 215A to the video decoder control module 216, the
audio decoder control module 217, or the subtitle decoder
control module 218.

[0052]

Specifically, the buffer control module 215 has a

built-in video reading function unit 233, audio reading

function unit 234, and subtitle reading function unit 235,



synchronization with one picture) of audio data. In this embodiment, the
audio access unit is, for example, a known fixed length. [0057] "Subtitle
decoder control module 218" By operating the subtitle reading function
unit 235 - 26 (Fig. 3) in the buffer control module 215, from the buffer
215A in the buffer control module 215, the subtitle decoder control
module 218 reads, in subtitle access units, data (coded subtitle data)
obtained by coding subtitle data. The subtitle decoder control module G
218 alsV includes subtitle decoding software, which is not shown, and
decodes the data read from the buffer 215A. In addition, the subtitle
decoder control module 218 supplies the graphics processing module
whi 21 with subtitle data (image data. of subkitle). obtained by the decoding.
[0058] Here, a subtitle access unit corresponds to a predetermined
usinamotnt (eigig@anamadunidhatiscouiput inrsynchfhizatioprwitleene a data
picture) of subtitle data. In this embodiment, the size of a subtitle access

requgfitisideseribé® fordaniie st peginhing STHE sabtittacddss unit.
bufflo%%lﬁ%@gtc'cs P&O;eS%q% Mogla 249 Ipyfhe graphics. progessing .,
mod INn accoraance

buffe to the video decoder contr module 216,

H

Similarly, the buffer control module 215 supplies the data
stored in the buffer 215A to the audic decoder control
module 217 by using the audio reading function unit 234 to
process a data request from the audioc decoder control module
217, and supplies the data stored in the buffer 215A to the
subtitle decoder control module 218 by using the subtitle
reading functicn unit 235 to process a data request from the
subtitle decoder control module 218.
{0053]

"Video Decoder Controcl Module 216"

By operating the video reading function unit 233 {Fig.

3) in the buffer control module 215, from the buffer 215A in
the buffer control module 215, the video decoder control
module 216 reads data (coded video data) in which video data
is coded, in video access units, and supplies the data to
the video decoder 116 in Fig. 1. The video deccder control
module 216 alsoc controls the video decoder 116 to decode the
data in video access units. In addition, the video decoder
control module 216 supplies the graphics processing module

219 with video data obtained by decoding in the video



with the control (instructions) of the player control module 212, the
subtitle data from the subtitle decoder control module 218 is enlarged and
reduced and the obtained data is added to (overlaid with) the video data
from the video decoder control module 216. In addition, the graphics
processing module 219 performs enlargement, reduction, or - 27 the like,
in order that the size (image frame) of the video data obtained after being
added to the subtitle data may match the display screen on the video
output device, and outputs the resultant video data to the video output
module 2010. [0060] In the graphics processing module 219, in
accordance with the control (instructions) of the script control module
decoatl-and the player control module 212, menus, messages, etc., are
generated and overlaid with the output video data. [0061] Moreover,

{00 5lagsed on an aspect ratio of the video output device connected to the
video output terminal 120 in Fig. 1, information which is recorded on the
diseril andWilith 8pecifics theldspeet ratRrsiiided datal the grahicss,

processing module 219 converts the as of the video data to be

t rati
one BiGat s theided 6atBGt Moduls23d: %ﬁ% & pg&ﬂgﬁlyd?&' example,

[QOS\gl?en the aspect ratio of the
"Audio Decoder Control Module 2177

By operating the audio reading function unit 234 (Fig.
3) in the buffer control module 215, from the buffer 215A in
the buffer control module 215, the audio decoder control
module 217 reads data (coded audio data) in which audic data
is coded, and supplies the data to the audio decoder 117.
The audio decoder control module 217 also controls the audio
decoder 117 to decode the data in audio access units. In
addition, the audio decoder control module 217 supplies the
audio output module 221 with audic data obtained by decoding
in the audio decoder 117.

[0056]

Here, an audio access unit corresponds to a
predetermined amount ({(e.g., an amount that is ocutput in
synchronization with one picture) of audio data. In this
embodiment, the audio access unit is, for example, a known
fixed length.

[0057]
"Subtitle decoder control module 218"

By operating the subtitle reading function unit 235



video output device is 16:9, and the information which specifies the
aspect ratio of the video data represents an aspect ratio of 4:3, in the
graphics processing module 219, the video data to be output to the video
output module 220 is squeezed (reduced) in a lateral direction (horizontal
direction), and the obtained data in which right and left - 28 portions are
darkened is output. In addition, for example, when the aspect ratio of the
video output device is 4:3, and the information which specifies the aspect
ratio of the video data represents grnzaspect ratio of 16:9, in the graphics
processing module 219, the video data to be output to the video output
module 220 is squeezed in a longitudinal direction (vertical direction), and

(71 gloPnd hotiem portions, are darkenedand theprocessed,data is QUIPHL -
[0063] When both the aspect ratio of the video output device and the

21 5raspect ratiorepresented by dhe infarmiatiahiwhich represenis the akpestier
ratio of video data are the same of 4:3 or 16:9, the graphics processing

contmpHulCsid-dirddtly bafplts thevided Batalo Heowpat ﬂmhése/idecbata

output deLie 250 w%ho(gggerfor queg rocessmglg)o(@

cod a1ne ?
i on n response a request OI’ exam Ie player con rol

subt@@ggl%%%%&@% 9&%@?&%@"%83%@9 @‘9@“@1%@ captyres.videgdata, | o
which is being processed.

decoding software, which 1s nect shown, and decodes the data

read from the buffer ZI5A. In addition, the subtitle

decoder control module 218 supplies the graphics processing

module 219 with subtitle data (image data of subtitle)

‘obtained by the decoding.

[0058]

Here, a subtitle access unit corresponds to a
predetermined amount (e.qg.,, an amount that is ocutput in
synchronization with one picture) of subtitle data. In this
embodiment, the size of a subtitle access unit is described,
for example, at the beginning of the subtitle access unit.
[(0059]

"Graphics Processing Module 219"

In the graphics processing module 219, in accordance
with the control (instructions) of the player control module
212, the subtitle data from the subtitle decoder control
module 218 is enlarged and reduced and the obtained data is
added to (overlaid with) the video data from the video
decoder control module 216. In addition, the graphics

processing module 219 performs enlargement, reduction, or



Furthermore, the graphics processing module 219 stores or supplies the
captured video data to the player control module 212. [0065] "Video
Output Module 220" The video output module 220 exclusively occupies a
part - 29 of the memory 113 in Fig. 1 for use as a FIFO (First In First Out)
220A (buffer), temporarily stores the video data from the graphics
processing module 219, and reads video data stored in the FIFO 220A, if
necessary, and outputs the read data to the video output terminal i2v
\L.Lg. 1.). [0066] "Audio Output Mogule-221" The audio output module
221 exclusively occupies a part of the memory 113 in Fig. 1 for use as a
FIFO 221A (buffer), temporarily stores the audio data from the audio

the degader ;controkmodule, 217 {the audio degoder 137),and reads the v deo

audio data stored in the FIFO 221A, if necessary, and outputs the read
datadataite the:dudidtautplitderminatit2t (Fig. 0061t in-additian,awhery
the audio data from the audio decoder control module 217 is audio data

ma t cdf & BGal(bARgaal) MotRSTh MRichhElef damneieprdsety Adaio dHta of

outptm:aémt Udl?:egﬂ rgipt nnelc{e@resgnt %Udl 8teaoOfo§%put module

220.
[0060]

In the graphics processing module 219, in accordance
with the control (instructions) of the script contrel module
211 and the player control module 212, menus, messages, etc.
are generated and overlaid with the output video data.

[0061]

Moreover, based on an aspect ratio of the wvideo output
device connected to the video output terminal 120 in Fig. 1,
information which is reccrded on the disc 101 and which
specifies the aspect ratic of video data, the graphics
processing module 219 converts the aspect ratio of the video
data to be output to the video cutput module 220.

[0062]

Specifically, for example, when the aspect ratio of the
video output device is 16:9, and the information which
specifies the aspect ratio of the video data represents an
aspect ratio of 4:3, in the graphics preocessing module 219,
the video data to be output to the video output medule 220
is sgueezed (reduced) in a lateral direction (horizontal

direction), and the obtained data in which right and left



audio", in accordance with an audio output mode specified beforehand,
the audio output module 221 outputs, to the audio output terminal 121,
the audio data from the audio decoder control module 217. [0068]
Specifically, when, for example, "main audio” is - 30 specified as the
audio output mode, the audio output module 221 copies, as right channel
audio data, left channel audio data in the audio data from the audio
decoder control module 217, and outputs audio data (audio data of "main
audio”) of the left channel and the right.channel to the audio output
terminal 121. In addition, when "sub-audio” is specified as the audio
output mode, the audio output module 221 copies, as left channel audio

portdaiasrgtehannel audio data,in t?@ta“d'%jaé%{ﬁ?%%}? a%‘%dgﬁ%?ﬁ{le ,

control module 217, and outputs the audio data (audio data of
when sub-augigs} of the: tefbchanneh and the right.channelitosthesauidio output and
terminal 121. Furthermore, when "main and sub-audio” is specified as the
the gudie vufiut Phodd! thé agdROUpEEMbEEIe2 2RE direEih dttpals thee
audio data from the audio decoder control modt#ée 217 to the audio output

vide@nfmhf ﬁfp[@%%@fWh@ﬁ]thaeSg&f & data from‘the s déCodet Tontrol
graphodule 217.is audio data ofa.sterep mode, theudig output mgdule 221, .

dlrectly outputs the audio data from the audio
to. the video output module 220 is squeezed in a longitudinal

direction {(vertical direction), and top and bpttom portions
- are darkened, and the processed data is output.
[0063]

When both the aspect ratio of the video output device
and the aspect ratio represented by the information which
represents the aspect ratio of video data are the same of
4:3 or 16:9, the graphics processing module 219 directly
outputs the video data to be output to the video output
-module 220 without performing squeeze processing.

(0064]

In addition, in response toc a request from, for example,
the player control module 212, the graphics processing
module 219 captures video data which is being processed.
Furthermore, the graphics processing module 219 stores or
- supplies the captured video data to the pléyer control
module Z12.

[0065]
"Video Cutput Module 220"

The video output module 220 exclusively occupies a part



decoder control module 217 to the audio output terminal 121 regardless
of the specification of the audio output mode. [0070] Here, the
specification of the audio output mode can be interactively performed, for
example, by the user operating the remote controller or the like on a
screen displaying a - 31 menu generated by the video content playback
program 210. [0071] "Configuration of Buffer Control Module 215" Next,
Fig. 3 shows an example of the configuration of the buffer control module
215in, Fig. 2. [0072] The buffer contsol. module 215 exclusively uses a
part of the memory 113 in Fig. 1 to temporarily store the data read from
the disc 101 in the buffer 215A. The buffer control module 215 reads the
of ri@aslyEn 1*1%%6@%1%5/* andsupplies the reagdata 1-the.yideg
decoder control module 216, audio decoder control module 217, or
Firssulitle ) decader ceattokmpdule2dBannig.12: [0843]e i ather whids; thata
buffer control module 215 includes, in addition to the buffer 215A, a data

frompddianitig Poirtes storage tmiP31milidata writingdposinter sbtingistetion

232 WhICh area art of the ory 1%3 and has, as internal modules, a
dat%aég%ead.ﬁafurﬁ%oﬁ %O%n N RSRpLY, and outputs the
read data to the terminal 120 (Fig. 1).

(C066]

"Audic Output Module 221"

The audio output module 221 exclusively occupies a part
of the memory 113 in Fig. 1 for use as a FIFO 221A (buffer),
temporarily stores the audio data from the audic decoder
controel module 217 {(the audio decoder 117}, and reads the
audio data stored in the FIFO 221A, if necessary, and
outputs the read data to the audio output terminal 121 (Fig.
1.

[0067]

In addition, when the audio data from the audio deccder
control module 217 is audio data of a dual (bilingual) mode
in which a left channel represents audio data of "main
audio" and a right channel represents audio data c¢f "sub~
audio", in accerdance with an audio output mode specified
beforehand, the audio output module 221 outputs, to the
audio output terminal 121, the audio data from the audio
decoder control module 217.

{0068]

Specifically, when, for exampie, "main audio®™ is



function unit 234, and a subtitle reading function unit 235. [0074] The
buffer 215A is, for example, a ring buffer, and sequentially stores the data
read from the disc 101. After it stores the data for its storage capacity, it
stores the latest data so as to overwrite the oldest data in the form - 32 -
of a so-called infinite loop. [0075] In the data stored in the buffer 215A, a
data beginning pointer indicating a position (address) at which the oldest
data has not been read yet from the buffer 215A is stored in the data
beginning pointer storage unit 231. [3976] The data writing pointer storing
section 232 stores a writing pointer indicating a position (address) in the
buffer 215A at which the latest data read from the disc 101 is written.

sped9@7 Hete, positignsindicated. hy the data writing, peinfer, arg ypdated 1

right-handed (clockwise) in Fig. 3 whenever data read from the disc 101
221 isstored jn the buffer2154Aq::and 1 pesitidns indicated by the-tatarkeginniag o

pointer are updated right-handed in Fig. 3 in response to reading of data
dat&rgrit thd Bufiey A5 AlaTiverd iR, if ife duiStofarpdtne effdrzabapodule
217 ,daat?it acgz_il%g%_gsa”%%gggdciiva?tig d ag%dio data of "main audio") of
the lefit channel and the right channel to the audic output
terminal 121. 1In addition, when "sub-audio" is specified as
the audio output mode, the audio output module 221 copies,
as left channel audio data, right channel audio data in the
audio data from the audio decoder control module 217, and
outputs the audio data (audio data of "sub-audio") of the
left channel and the right channel tc the audio ocutput
terminal 121. Furthermore, when "main and sub-audic" is
specified as the audio output mode, the audio output module
221 directly outputs the audio data from the audic decoder
control module 217 to the audio output terminal 121.
[0069]

When the audio data from the audio decoder control
module 217 is audio data of a stereo mode, the audio output
nodule 221 directly outputs the audic data from the audio
decoder control module 217 to the audio output terminal 121
regardless of the specification of the audio ocutput mode.
[0070]

Here, the specification of the audioc output mode can be

interactively performed, for example, by the user operating

the remote controller or the like on a screen displaying a



stored right-handed from a position indicated by the data beginning
pointer to a position indicated by the data writing pointer. [0078] The
video reading function unit 233 reads a video stream (elementary stream
concerning video data) from the - 33 buffer 215A in response to a request
from the video decoder control module 216 in Fig. 2, and supplies the
read stream to the video decoder control module 216. Also the audio
reading function unit 234 reads an audio stream (elementary stream
concerning audio data) from the buffgr 215A in response to a request from
the audio decoder control module 217, and supplies the read stream to
the audio decoder control module 217. Also the subtitle reading function

me nu it g2 teads & “Pﬂtiae Strean (glementary S 8‘%”%‘%[8#951&”%@?.

ata) from the buffer 215A, and supplies the rea stream to the subtitle
[ooﬁe;coder control module 218. [0079] Specifically, on the disc 101, for
example, a program stream in accordance with the standard of MPEG
" gV Ridti renEgperis Group)Coris recortiedlhake the blffer 215A
stores a program_stream read from the disc 101. In this program stream,

oh& BF more dtementaRy) Siréd§ Ut ds & Viddtstrédmh 4 hadic™™ of
«ne Stteam, and a suhtitle stream, arec time- %lgl&lpngljy multiplexed. The video

reading function
[0072]

The buffer control module 215 exclusively uses a part
of the memory 113 in Fig. 1 to temporarily store the data
read from the disc 101 in the buffer 215A. The buffer
contrcl module 215 reads the data stored in the buffer 215A
and supplies the read data to the video deccder control
module 216, audio decoder control module 217, or subtitle
decoder control module 218 in Fig. 2.

[0073]

In other words, the buffer control module 215 includes,
in addition to the buffer 215A, a data beginning pointer
storage unit 231 and data writing pointer storing section
232 which are a part of the memory 113, and has, as internal
modules, a video reading function unit 233, an audio reading
function unit 234, and a subtitle reading function unit 235.
[0074]

The buffer 215A is, for example, a ring buffer, and
sequentially stores the data read from the disc 101. After
it stores the data for its storage capacity, it stores the

latest data so as o overwrite the oldest data in the form



unit 233 has a function of demultiplexing a program stream, and
separately reads the video stream from the program stream stored in the
buffer 215A. [0080] Similarly, also the audio reading function unit 234 has
a function of demultiplexing a program stream, and - 34 separately reads
the audio stream from program stream stored in the buffer 215A. Also the
subtitle reading function unit 235 has a function of demultiplexing a
program stream, and separately reads the subtitle stream from the
program stream stored in the buffeg 215A. [0081] Here, the video reading
function unit 233 includes a video reading pointer storing section 241, a
stream id register 242, and an an information() register 243, which are a
of Partofthememony-113 in.Fig,d,,[0082] The video reading pointer storing
section 241 stores a video readlng pointer indicating a position (address)
1007 the buffer 215A at which a video stream is stored, and the video
reading function unit 233 reads, as a video stream, data stored at the
péﬁti@ﬁlﬁﬁoﬁt@aﬁé’d By the dided rehdingpomter2ThE stréaftribirelRtdroyng
._anal zes he gram streamqstored in the buffer Z%SA an%s;c res a
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the data beginning pointer storage unit 231.
(0076]

The data writing peinter storing section 232 stores a
writing pointer indicating a position (address) in the
buffer Z15A at which the latest data read from the disc 101
is written.

[0077]

Eere, positions indicated by the data writing pointer
are updated right-handed (clockwise) in Fig. 3 whenever data
read from the disc 101 is stored in the buffer 215A, and
‘positions indicated by the data beginning pointer are
updated right-handed in Fig. 3 in response to reading of
data from the buffer 215A.. Therefore, in the data stored in
the buffer 215A, data that is so-called effective is data
stored right-handed from a position indicated by the data
beginning pointer to a position indicated by the data
writing pointer.

100787
The video reading function unit 233 reads a video

stream (elementary stream concerning video data) from the



that is to be read from the program stream. The an_information O register
243 stores later described an au-information( which is necessary (utilized
for reading the video stream) for reading the video stream from the buffer
215A. [0083] - 35 The audio reading function unit 234 includes an audio
reading pointer storing section 251, a stream id register 252, and a
private-stream-id register 253, which are a part of the memory 113 in Fig.
1. [0084] The buffer control module 215 stores an audio reading pointer
indicating a position (address) in-thg buffer 215A at which the audio
stream is stored, and the audio reading function unit 234 reads, as the
audio stream, data stored at the position indicated by the audio reading

bu £ RAINE{ sEhe Stieanysidregister 252-and the privalg stream,idJegister-2a3 r
analyze the program stream stored in the buffer 215A, and respectively

contstofe adatei-degcribedrstisam idand rptivate idlfoe dentifyingean asdiosam
stream which is to be read from the program stream. [0085] The subtitle
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response toe a request from the audic decoder control module
217, and supplies the read stream to the audio deqode;
control module 217. Alsc the subtitle reading function unit
235 reads a subtitle stream (elementary stream concerning
subtitle data) from the buffer 215A, and supplies the read
stream to the subtitle decoder control module 218.

(0072}

Specifically, on the disc 101, for example, a program
stream in accordance with the standard of MPEG (Moving
Picture Experts Group} -2 is recorded, and the buffer 215A
stores a program stream read from the disc 101. - In this
program stream, one or more elementary streams, =such as a
video stream, an audio stream, and a subtitle stream, are
time~divisicnally multiplexed. The video reading function
unit 233 has a function of demultiplexing a program stream,
and separately reads the video stream from the program
stream stored in the buffer 215A.

[0080]
Similarly, also the audio reading function unit 234 has

a functiocn of demultiplexing a program stream, and



private-stream-id register 264, which are a part of the memory 113 in Fig.
1. [0086] The subtitle reading function section 261 stores a subtitle
reading function flag. When the subtitle reading function flag stored in the
subtitle reading function - 36 section 261 is, for example, 0, the subtitle
reading function unit 235 does not function, and, when the subtitle
reading function flag stored in the subtitle reading function section 261 is,
for example, 1, the subtitle reading function unit 235 functions. [0087]
The subtitle reading function section 261 stores a subtitle reading pointer
indicating a position (address) in the buffer 215A at which the subtitle
stream is stored, and the subtitle reading function unit 235 reads, as the
sepabtitle streany lata, stored abtherpesitiorrindicatad-by- the subtitle, stored
reading pointer. The stream id register 263 and the private stream-id
in tegisterfZ84 addl§y2e thebprogramestsedirn stdred i Hiel byffen 21GA; @ndunit
respectively store later described stream id and private-stream-id for
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{0081}

Here, the video reading function unit 233 includes a -
video reading pointer storing section 241, a stream id
register 242, and an an_information() register 243, which
are a part of the memory 113 in Fig. 1.

[0082]

The video reading pointer storing section 241 stores a
video reading pointer indicating a position (address) in the
buffer 215A at which a video stream i1s stored, and the video
reading function unit 233 reads, as a video stream, data
stored at the position indicated by the video reading
pointer. The stream id register 242 analyzes the program
stream stored in the buffer 215A, and stores a stream id,
which is described later, for identifying a video stream
that is o be read from the program stream. The
an_information() register 243 stores later described an
au_information(}) which is necessary (utilized for reading
the video stream) for reading the video stream from the
butfer 215A.

[0083]



Next, the data format of data recorded on the disc 101 is described.
[0089] Fig. 4 shows the directory structure of the disc 101. [0090] For
example, a file system provided in ISO - 37 (International Organization for
Standardization) -9660, UDF (Universal Disk Format:
http://www.osta.org/specs/), or the like, is used as the file system of the
disc 101, and files of the data recorded on the disc 101 are hierarchically
managed in a directory structure. Here, the file system is not limited to the
above file systems. [0091] In Fig. 4;4n a root directory representing a file
system origin, a "VIDEQ" directory is located, and, in the "VIDEO"
directory, two directories, a "CLIP" directory and a "STREAM" directory,

arglocated; [0092] Jnthe PIREQ dirgetory, #saddifien toythe Yo 5450
directories, the "CLIP" directory and the "STREAM" directory, two data
readilesy P SCRIAT.DAJY fileyasd al'PLAYIIST.DAEY fileaard ocategh {0Q03]
The "SCRIPT.DAT" file is a script file in which a script program is
252 desedbed PSpacficallytirete_1id register 253, which are a part

of the memory 113 in Fig. 1.
[oce4]

The buffer control module 215 stores an audic reading
peinter indicating a position (address) in the buffer 215A
at which the audio stream is stored, and the audio reading
function unit 234 reads, as the audio stream, data stored at
the position indicated by the audioc reading pointer. The
stream id register 252 and the private stream id register
253 analyze the program stream stored in the buffer 215A,
and respectively store a later-described stream id and
private id for identifying an audio stream which is to be
read from the program stream.

[C085]

The subtitle reading function unit 235 includes a
subtitle reading function section 261, a subtitle reading
pointer storing section 262, a stream id register 263, and a
private stream id register 264, which are a part of the
memory 113 in Fig. 1.

[0086]

The subtitle reading function section 261 stores a

subtitle reading function flag. When the subtitle reading

function flag stored in the subtitle reading function



"SCRIPT.DAT" file, the script program, which is used to make a playback
form of the disc 101 interactive, is described. The script program
described in the "SCRIPT.DAT" file is interpreted and executed by the
script control module 211 in Fig. 2. [0094] - 38 The "PLAYLIST.DAT" file
stores at least one play list (the PlayList() in Fig. 5, which is described
later) in which a process of playing back content, such as the video data
recorded on the disc 101, is described. [0095) In the "CLIP" directory, one
or more clip information files are-located, and, in the "STREAM" directory,
one or more clip stream files are located. In other words, in Fig. 4, in the
"CLIP" directory, three clip information files "00001.CLP", "00002.CLP",

sectang'00803.GLP e lecatediand, oin thre SEREAM" directery; fhyee clip
stream files "00001.PS", "00002.PS", and "00003.PS" are located. [0096]

fundA thipsteedrn file Stores a prografustdamrin wiich omécor more subtitle
elementary streams, obtained by compressing and  coding one or more

readypes §hukth (Sitedmy Suth¥sided ddts, altic datet ahf3ublite data,
func%f‘j?éweég%/{§i%%ally6q]u¥@,le)@gr [%qga?rllple , 1, the subtitle

reading function unit 235 functions.
[0087]

The subtitle reading function section 261 stores a
subtitle reading pointer indicating a position (address) in
the buffer 215A at which the subtitle stream is stored, and
the subtitle reading function unit 235 reads, as the
subtitle stream, data stored at the position indicated by
the subtitle reading pointer. The stream id register 263
and the private stream id register 264 analyze the program
stream stored in the buffer 215A, and respectively store
later described stream id and private stream id for
identifying a subtitle stream which is to be read from the
program stream.

[0088]
Description of Data Format of Data Recorded on Disc 101

Next, the data format of data rececrded on the disc 101
is described.

[0089]

Fig. 4 shows the directory structure of the disc 101.

[0090}

For example, a file system provided in IS0



In a clip information file, (file) metadata concerning a clip stream, such as
the nature of a corresponding clip stream file, is described. [0098] In
other words, the clip streams and the clip information files have
one-to-one correspondence. In Fig. 4, - 39 file names are assigned to the
clip stream files in accordance with a naming rule of Five Numerals
Period + "PS", and file names are assigned to the clip information files in
accordance with a naming rule of Five numerals identical to those of the
corresponding clip stream file + Pegigd+ "CLP". [0099] Accordingly,
regarding which of a clip stream file and a clip information file a file is, the
file can be identified by an extension (the right part from the period) of

(Tnt0% flle name, Inaddition, regarding, a copresponaing L¢lip givean fle,and; .

clip information file7 they can be identified depending on whether or not
(Un iRariss(he eftspartJrom the peripd)/othekthasexiensions.etthe file pamease

match. [0100] Details of the files recorded on the disc 101 are described
likepeldw. [@364] as the file system of the disc 1061, and files
of the data recorded on the disc 101 are hierarchically
managed  in a directory structure. Here, the file System ig
not limited to the above file systems.
{0091}

In Fig. 4, in a root directory representing a file
system origin, a "VIDEQO" directory is located, and, in the
"VIDEO" directory, two directories, a "CLIP" directory and a
"STREAM" directory, are located.

[0092]

In the "VIDEQO" directory, in addition to the two
directories, the "CLIP" directery and the "STREAM" directory,
‘two data files, a "SCRIPT.DAT" file and a "PLAYLIST.DAT"
file, are located.

{00531

The "SCRIPT.DAT" file is a script file in which a
script program is described. Specifically, in the
"SCRIPT.DAT" file, the script program, which is used to make
a playback form of the disc 101 interactive, is described.
The script program described in the "SCRIPT.DAT" file is
interpreted and executed by the script control module 211 in
Fig. 2. |

[G0%4]



"PLAYLIST.DAT" Fig. 5 shows the internal structure (syntax) of the
"PLAYLIST.DAT" file in the "VIDEO" directory. [0102] Here, in Fig. 5, the
description in the "Syntax" field represents a data structure. The
descriptions in the "No. - 40 of bits" field represent bit lengths of data in
corresponding rows of the "Syntax" field. In addition, "bslbf" (bit string left
bit first) in the "Mnemonic" field indicates that data in the "Syntax" field in
a corresponding row is fed from the leftmost bit, and "uimsbf" (unsigned
integer most significant bit first) indigates that the data in the "Syntax"
field in the corresponding row is an unsigned integer value and is fed
from the most significant bit. This also applies to figures similar to Fig. 5,

which ane; described hetow.0103]s I, thes PLAYILISTDALfle, from the
beginning thereof, a name length (8 bits) and a namestring (255 bytes)
(thdfol writingsinformatio sych as itghnarhe (fie dame) are setuieatallyin
_ located. [0104] In other words, the name length represents the size of
whiqhe haRiesifiRg, WhichBNWS itPHyFtheTithberof biied: Tife RBmMevstiRg

datareggeegggt etcliqeor}la@%g”g{]gén@&I :[heis described.
[0095]

In the "CLIP" directory, one or more clip information
files are located, and, in the "STREAM" directory, one or
more clip stream files are located. In other words, in Fig.
4, in the "CLIP" directory, three clip information files
"C0COLI.CLP™, "00002.CLP", and "0COC3.CLP" are lccated, and,
in the "STREAM" directory, three clip stream files
"00001.P8", "CO0CO02.PS", and "00003.PS" are located.

[0096]

A clip stream file stores a program stream in which one
or more elementary streams, obtained by compressing and
coding one or more types of data (stream), such as video
data, audio data, and subtitle data, are time-divisionally
multiplexed.

[0097]

In a clip information file, (file) metadata concerning
a clip stream, such as the nature of a corresponding clip
stream file, is described.

[0098]
In other words, the clip streams and the clip

information files have one-to-one correspondence. In Fig. 4,



"PLAYLIST.DAT" file. [0105] Regarding the name string, a portion from
the beginning thereof for the number of bytes represented by the
name_length is used as a valid name. For example, when the name
length has a value of 10, a portion of the name string - 41 extending for
10 bytes from the beginning thereof is interpreted as a valid name. [0106]
Following the name string, a number of PlayLists (16 hits) is located. The
number of PlayLists represents the number of the following PlayList()
items. After the number of PlayLists; as many PlayList() items as the
number in the number of PlayLists are located. [0107] The PlayList() is a
play list in which a process of playing back the clip stream files recorded

£110miedis 101 s desqrbed, and,has.the following.intesnal strygture.
[0108] Specifically, at the beginning of PlayList(), PlayList data length (32

accdiit®)is-locatedh ThenRlayhist rdata lengthirepresents-thessize petheod +
PlayList O . [0109] Following the PlayList data length, a ‘
" PS5 resarved! forewbrdiefigiment fI5-Biks) neca the clip information

files in accordance with a naming rule of Five numerals
identical to those of the corresponding clip stream file +
Pariod + "CLP".
[0099]

Accordingly, regarding which of a c¢lip stream file and
a clip information file a file is, the file can be
identified by an extension (the right part from the period)
of the file name. In addition, regarding a corresponding
clip stream file and clip information file, they can be
identified depending on whether or not parts (the left part
from the period) other than extensions of the file names
match.
[0100]

Details of the files recorded on the disc 101 are
described below.
[0101]

"PLAYLIST. DAT"

Fig. 5 shows the internal structure (syntax) of the
"PLAYLIST.DAT"™ file in the "VIDEO" directory.
[0102]

Here, in Fig. 5, the description in the "Syntax" field

represents a data structure. The descriptions in the "No.



capture_enable_flag_PlayList (1 bit) are sequentially located. The
reserved for word alignment of 15 bits is located at the position of a 1-bit
capture_enable_flag PlayList subsequently located in order to establish
word alignment (in order to perform alignment at the positions of 16 bits).
A - 42 - capture_enable_flag_PlayList is a 1-bit flag indicating whether to
permit secondary use, in the disc device in Fig. 1, in which the disc 101 is
played back, of video data (video data belonging to the PlayList())
corresponding to a video stream played back based on the PlayListO.
When the capture enable flag PlayList has, for example, 1 between 0
and 1, it indicates that the secondary use of the video data belonging to

ot e FlLISKO s pesptted, and, when the captyce enable fag Playlist

as, for example, 0 between O an indicates that the secondary use
corf the Mideefata Lelergingdo the Rlaykist £ isnet pernitied{prohibited).
[0110) Although, in Fig. 5, the capture enable flag PlayList is formed by
"b s dni"bit, tytusing arplurbdititofibits t6¥orpt the capture eHabledfagc” field
PlayList, the secondary use of the video data belonging to the PlayList O

indigitse péiitted - Sotcallestages: ‘Specifichfly, the Capture BREBRTAY "2
row RBYLIELCAN B formed R Jonexample, twiobits, YWhan.the valye of ibg

integer most significant bit first) indicates that the data
in the "Syntax" field in the corresponding row is an
unsigned integer value and is fed from the most significant
bit. This also applies to figures similar to Fig. 5, which
are described below.
[0103]

“In the "PLAYLIST.DAT" file, from the beginning thereof,
-a name_length (8 bits) and a name string (255 bytes) for
writing informaticn such as its name (file name) are
sequentially located.
{0104]

In other words, the name length represents the size of
the name string, which follows it, by the number of bytes.
The name string represents the name (file name) of the
"PLAYLIST.DAT" file.

{01657

Regarding the name string, a portion from the beginning
thereof for the number of bytes represented by the
name length is used as a valid name. For example, when the

name length has a value of 10, a portion of the name string



capture enable flag PlayList is OOB (B indicates that numerals prior to it
are a binary number), the secondary use of the video data can be
prohibited. When the value of the capture_enable flag PlayList is 01B,
only secondary use can be permitted in which the video data is used in a
form reduced to a size equal to or less than 64 by 64 pixels. In - 43
addition, when the value of the capture enable flag PlayList is 10B,
secondary use of the video data can be permitted without limiting the
size. [0111] Furthermore, as described-above, in the secondary use of
the video data, the use can be limited without limiting the size.
Specifically, when the value of the capture enable flag PlayList is 016,

ext iy the ideo tontent qplayhaek pragrase 210 {Kigg2)ean-permii the
secondary use. When the value of the capture enable flag PlayList is 106,

inteepsad&y use By 87 aitsitragfpplication including the video content

{Ol§%gback program 210 in the disc device in Fig. 1 can be permitted. Here,
applications other than the video content playback program 210 in the

disc devicedn Fig, 4 inglude, foriexample,3n gpplicatiop for displaying, ¢
wallpaper (background) arid a screen saver. [0112] When, as described
bit@above, theccapture erabie flagiPlayldist i® formeddystwiosbitss dhe:ts the
number of the following PlayList(} items. After the
number of PlayLists, as many PlayList () itgms as the number
in the number of PlaylLists are located.
[0107]

The PlayList() is a play list in which a process of
‘playing back the clip stream files recorded on the disc 101
is described, and has the following internal structure.
[0108]

Specifically, at the beginning of PlayList (),
PlayList data length (32 bits) is located. The
PlayList data length represents the size of the PlayList ().
(0109]

Following the PlaylList data length, a
reserved for werd alignment (15 bits) and a
capture enable flag PlayList (1 bit) are sequentially
located. The reserved for word alignment of 15 bits is
located at the position of a i-bit
capture_enable flag PlayList subsequently located in order
to establish word alignment (in order to perform alignment

at the peositions of 16 bits). A



reserved for word alignment located before it has 14 bits for establishing
word alignment. [0113] In addition to permission of secondary use of the
video data in the disc device, the capture enable flag PlayList can permit
secondary use outside the disc device. Here, - 44 when the secondary
use of the video data outside the disc device is permitted, the video data
is recorded in, for example, a recording medium that can be loaded into
the disc device and a recording medium that can be loaded into another
device connectable to the disc devige, or is transmitted (distributed) to
another device through a network such as the Internet. In this case, the
number of times the video data is recorded on the recording medium and

captformation imitng thecnurpberof times, the yideo datajis; distributed, gan
be added to thé video data. [0114) Following the

whe téapturec epablei flag cRlaykist; @ RisyLisinname_length (B:biis)anda Fig.
PlayList name string (255 bytes) are se% entially located. The
f

1, ipjayhisEharie IBAGH uses thé nbifiber of Bites to Pépresene tksSize of

o g AT S g ocser N, evpiigg ©o <
videco stream plaved back based on the PlayList{). When the
capture enable flag Playlist has, for example, 1 between 0
and 1, it indicates that the secondary use of the video data
belonging to the PlayList () is permitted, and, when the
capture enable flag PlayList has, for example, 0 between 0
and 1, it indicates that the secondary use of the video data
belonging to the PlayList () is not permitted (prchibited).
f0110]

Although, in Fig. 5, the capture enable flag PlayList
is formed by one bit, by using a plurality of bits to form
the capture enable flag PlaylList, the secondary use of the
video data belconging to the PlayList{) can be permitted in
so—called stages. Specifically, the
capture enable flag PlayList can be formed by, for example,
two bits. When the value of the
capture enable flag PlayList is 00B (B indicates that
numerals prior te it are a binary number), the secondary use
of the video data can be prohibited. When the value of the
capture enable flag Playlist is 01B, only secondary use can
be permitted in which the video data is used in a form

reduced to a size equal to or less than 64 by 64 pixels. In



Following the PlayList name string, a number of Playltems (16 bits) is
located. The number of pixels represents the number of the following
PlayltemO items. [0116] Following the number_of Playltems, as many
structures - 45 of the PlayltemO items as the number in the number of
Playltems are described. [0117] Here, in one PlayList() item, a process of
playing back content can be described in Playltem() units. [0118] In
addition, in the PlayList O, for each of as many Playltem() items as the
number in the number of Playltems,a unique ID (Identification) in the
PlayListO is assigned. Specifically, O is assigned as ID to the first
Playltem() in the PlayList(), and, serial numbers of ID, such as 1, 2, ...,

.are assigned to,the following Playltem() items in order.of thei . .
add s e e D T L Ol L e phaynist

1s 18, numberabRlayltemscene RiaylisiMark() temds jocatedoThe t ted

PlayListMark() is a set of later-described Mark() that serves as a mark on
witk@ﬂmelﬁaﬁétdﬁpjaybaﬁkqam&)rmed in accordance with the PlayList(), and
ﬂs]detalls are

Furthermore, as described above, in the secondary use
.of the video data, the use can be limited without limiting
the size. Specifically, when the value ¢f the
capture enable flag PlayList is 01B, only the video content
playback program 210 (Fig. 2Z2) can permit the secondary use.
When the value of the capture enable flag PlaylList is 108,
secondary use by an arbitrary applicaticn inciuding the
video content plavkack program 210 in the disc device in Fig.
1 can be permitted. Here, applications other than the video
content playback program 210 in the disc device in Fig. 1
include, for example, an application for displaying
walipaper (background) and a screen saver.
{0112]

When, as described above, the
capture enable flag PlayList is formed by two bits, the
reserved for word alignment located before it has 14 bits
for establishing word alignment.
[0113]

In addition to permission of secondary use of the video
data in the disc device, the capture enable flag PlayList

can permit secondary use outside the disc device. Here,



described later with reference to Fig. 7. [0120] "Description of Playltem("
Next, Fig. 6 shows the internal structure of the Playltem() included in the
PlayList() in Fig. 5. [0121] - 46 At the beginning of the Playltem(), a
length (16 bits) is located, and the length represents the size of the
Playltem() including it. [0122] Following the length, a Clip Information file
name length (16 bits) and a Clip Information file name (variable length)
are sequentially located. The Clip Information file name length uses the
number of bytes to represent the .sizgsof.the Clip-Information-file-name
subsequently located. The Clip Information file name represents a file
name of a clip information file (files in Fig. 4 whose extensions are CLP)

whe FOFESPQRAIRg 4o A clipstream filg (file:ig Lig a”awgoéﬁt@ﬁté%s'%és BS)c
which is to be playéed back by the PlayList O . Based on the

de v abeve-desetibed namjng kude fordfile naames akthe«tipsiean file ang-the
clip information files, the file name of a clip information file to be played
examyagR bydhd PrayithiQ caf beYBchlmzedandiive thg skdarmnfile darebelisc
dEVlBgcggg'a recording medium that can be loaded into
another device connectable to the disc device, or is
transmitted (distributed) to another device through a
network such as the Internet. In this case, the number of
times the video data is recorded on the recording medium and
information limiting the number of times the video data is
distributed can be added to the video data.
[0114]

Following the capture enable flag PlayList, a
PlaylList _name_length (8 bits) and a PlayList name string
(255 bytes) are sequentially located. The
PlayList name length uses the number of bytes to represent
the size of the Playlist name string subsequently located,
and the PlayList name string represents the name of the
PlayList ().
f0115]

Following the PlaylList name string, a
number of Playltems (16 bits} is located. The number of
pixels represents the number of the following PlayItem()
items.

(01161

Following the number of Playltems, as many structures



[0123] Following the Clip-Information-file-name, an IN time (32 bits) and
an OUT time (32 bits) are sequentially located. [0124] The IN-time and
the OUT _time are respectively time information designating a playback
start position and time - 47 information designating a playback end
position in a clip stream file specified by the Clip Information filename.
[0125] According to the IN time, a position in the middle of the clip stream
file (including the beginning thereof) can be designated as a playback
start position, and, according to thei®UT time, a position in the middle of
the clip stream file (including its end) can be designated as a playback
end position. [0126] Here, according to the Playltem(), content between

of tihe IN tmewdndtheiQUtdine otthe clip:giteam Hlespecified by the Clip

Information file name is played back. Content played back by the
numbRlayktemg)lis hereinafterrefetssd-toids:@.clip, if necessary. [0127]

"Description of PlayListMark()" Next, Fig. 7 shows the internal structure of
[011thé PlayListMark() included in the PlayList() in Fig. 5.

Here, in one PlaylList() item, a process of playing back
content can be described in PlayIitem(} units.
[0118]

In addition, in the PlayList{), for each of as many
PlayItem{) items as the number in the nunber of PlayItems, a
unique ID (Identification) in the PlayList() is assigned.
Specifically, 0 is assigned as ID to the first PlaylItem{) in
the PlayList (), and, serial numbers of ID, such as 1, 2, ..,
are assigned to the following PlayItem() items in order of
thelr appearance.

{0119]

Following as many PlayiItem() items as the number in the
number of Playltems, one PlayListMark() item is located.

The PlayListMark() is a set of later-described Mark() that
serves as a mark on a time base of playback performed in
accerdance with the PlayList (), and its details are
described later with reference to Fig. 7.
[0120]

"Description of Playltem()"

Next, Fig. 6 shows the internal structure of the
Playltem() included in the PlaylList () in Fig. 5.

[0121]



[0128] As described above, PlayListMark() is a set of zero or more Mark()
items which each serve as a mark on a time base of playback performed
in accordance with the PlayList() (Fig. 5) including the PlayListMark().
One Mark() item includes at least time information representing a time on
the time - 48 base of playback performed in accordance with the
PlayList(), type information representing the type of Mark(), and
argument information in which, when the type information represents a
type of creating an event, the argument_information serves as an
argument for the event. [0129] Specifically, at the beginning of the
PlayListMark(), a length (32 bits) is located. The length represents the

size %fﬁ'éetg’é%\ﬁﬁ%k@ inclyding {t. [0430], Following. the lengthg &y, ; + o

number of PlayList marks (16 bits) is Iocated, and the number of PlayList

is Ipakksdepresents the nusabenof marks {Mark()):subseguenthyrlocated.
Following the number_of PlayList_marks, as many structures of marks as
P lavthesufbertis thedamdbet of PlayList marks are described. [0131] At the
beginning of the Mark(), a mark type (8 bits) is located. The mark type is
[01%7¢ above type information and

Following the length, a
Cilip Information file name length (16 bits) and a
Clip_ Information_file name {variable length} are
sequentially located. The Clip Information file name length
uses the number of bytes to represent the size of the
Clip Information file name subsequently located. The
Clip Information file name represents a file name of a clip
information file {(files in. Fig. 4 whose extensiocns are CLP)
corresponding to a clip stream file (file in Fig. 4 whose
extension is PS) which is to be played back by the
PlayList{). Based on the above-described naming rule for
file names of the clip stream file and the clip informatiocn
files, the file name of a clip information file to be ﬁlayed
back by the PlayItem(} can be recognized and the c¢lip stream
file can be specified.
[0123]

Following the Clip Information file name, an IN time
(32 bits) and an OUT time (32 bits) are sequentially located.
[0124]

The IN time and the OUT time are respectively time

infermation designating a playback start position and time



represents the type of Mark() including the mark type. [0132] In this
embodiment, the types of Mark() include, for example, three types,
Chapter, Index, and Event. [0133] Mark() (hereinafter referred to as a
chapter mark, if - 49 necessary) whose type is Chapter is a mark of a
beginning position in a chapter which is a cue unit of dividing the
PlayList(). In addition, Mark() (hereinafter referred to as an index mark)
whose type is Index is a mark of a beginning position in an index which is
a unit of further dividing the chapten.-Mark() (hereinafter referred to as an
event mark, if necessary) whose type is Event is a mark of a position at
which an event is created during playing back content in accordance with

int PRSI g@ﬁtmgfgthg gyeﬁgwx Jhe eygntmatk issgported to.the,

script control module 211, as described later. [0134] Here, a relationship
st reaetween shespalue of dhie mark type” hind the fypenefiMark @ iS showmdn

Fig. 8. According to Fig. 8, 1 is set in the mark type in the chapter mark.
[019R 1addition, 2 is set in the mark type in the index mark, and 3 is set in the

RIS ILIS SSTR & amer bt es e ssenied by
the clip stream file (including the beginning thereof) can

be designated as a playback start position, and, according

to the OUT_time, a position in the middle of the clip stream
file (including its end) can be designated as a playback end
position.

[0126]

Here, according to the PlayItem{), content between the
IN time and the OUT _time of the clip stream file specified
by the Clip Information file name is played back. Content
played back by the PlayItem() is hereinafter referred to as
a clip, 1f necessary.

[0127]
"Description of PlayListMark ()"

Next, Fig. 7 shows the internal structure of the
PlayListMark () included in the PlayList() in Fig. 5.

[0128]

As described above, PlayListMark() is a set of zero or
more Mark() items which each serve as a mark on a time base
of playback performed in accordance with the PlaylList() (Fig.
5) including the PlayListMark{). One Mark{) item includes

at least time information representing a time on the time



[0135] Referring back to Fig. 7, following the mark type, a
mark_name_length (8 bits) is located. In addition, at the end of the
Mark(), a mark-name-string (24 bytes) is located. The mark-name-length
and the mark-name-string are used to describe the name of Mark(). The
mark name length and the - 50 mark-name-string respectively represent
an effective size of the mark-name-string and the name of the
mark-name-string. Accordingly, the number of bytes represented by the
mark-name-length from the beginnitg of the mark_name_string represent
an effective name of Marko). [0136] Following the mark name length, four
elements that associate the Mark() defined on the PlayList() with the clip
ba sestedan fitey laarek tooRlayltemdd (16 bids)carmarcdime stamp £32hius)L.ast (),
entry ES__stream_id (8 bits), and an entry_ES_private_stream_id (8
typepiid) HraselientialyPiotaiut {1871 A the'rsr t6PIdAtER id, 1BTA the

form, of .anTsEﬁriaI number.is deﬁcri%ed fcgePla)élhem Oto Whic% the Marko

arguglglgﬁgé. e re ft%oﬁjlaﬁ?erﬁ_ﬁdcsp’em |esr|L->Iay fent @ﬁ:ié.n ?fé“ Which™

reprMadd) belongsand, in additionnags deseriRad: in Fige 6the elipn «

information file and the clip stream file are specified.
information serves as an argument for the evant.
[0129]

Specifically, at the beginning of the PlayListMark(), a
length (32 bits) is located. The length represents the size
0of the PlayListMark() including it.

{01301

Following the length, a number of PlayList marks (16
bits) is located, and the number of PlayList marks
represents the number of marks (Mark()) subseguently located.
Following the number of PlayList marks, as many structures
of marks as the number in the number of PlayList marks are
described.

[0131]

At the beginning of the Mark(), a mark type (8 bits) is
located. The mark type is the above type informatiocn and
represents the type of Mark() including the mark type.
(01321

In this embodiment, the types of Mark() include, for
example, three types, Chapter, Index, and Event.

[0133]

Mark () (hereinafter referred to as a chapter mark, if



[0138] The mark-time-stamp represents the position (time) represented
by Mark() in the clip stream file specified by the ref to Playltem id. [0139]
Here, Fig. 9 shows relationships among PlayListO, - 51 Playltem O ,
clips, and program streams stored in a clip stream file. [0140] In Fig. 9,
the PlayList() consists of three Playltem() items, and serial number TD
#0, U. and #2 are assigned to the three Playltem() items, respectively.
Here, Playltem() to which ID #i is assigned is hereinafter described to as
Playltem #i, if necessary. [0141] dn4mdition, in Fig. 9, clips that are pieces
of content to be played back based on Playltem#0, Playltem#1,
Playltem#2 are respectively shown as Clip A, Clip B, and Clip C. [0142]

e cealhistance,ofa elip g programasiream,ifsom the i tigre to the QW1 time,
among program streams stored in a clip stream file (further specified by a

posidipdnformationHig)tspecifletdy the Eligtiformatiorsfilleciamel imthet he
Playpil?:)élﬁ‘tce(r? © Inlglgagdllntlilgn? ﬁrogram Stglegggaslr\zl\,ahfl(‘:c%grereferred to as
an index mark) whose type 1is Index 1s a mark of a beginning
position in an index which is a unit of further dividing the
chapter. Mark{) (hereinafter referred tc as an event mark,
if necessary) whose type is Event is a mark of a position at
which an event is created during playing back content in
accordance with the Playlist (). Creation of fThe event by
the event mark is reported to the script ceontrol module 211,
as described liater.

10134]

Here, a relationship between the value of the mark type
and the type of Mark() is shown in Fig. 8. According to Fig.
8, 1 is set in the mark type in the chapter mark. 1In
addition, 2 is set in the mark type in the index mark, and 3
is set in the mark type in the event mark. In Fig. 8, among
8-bit values represented by the mark type, 0, and 4 to 255
are reserved for extension in the future.

[0135]

Referring back tc Fig. 7, following the mark type, a
mark name length (8 bits) is located. 1In addition, at the
end of the Mark(), a mark name string (24 bytes) is located.

The mark name length and the mark name string are used to

describe the name of Mark(). The mark name length and the



substance of Clip A, Clip B, and Clip C, are respectively shown as
Program Stream A, Program Stream B, and Program Stream C. [0143]
For example, in Fig. 9, in Mark() that serves as the mark of position (time)
on the time base of playback - 52 performed in accordance with the
PlayList(, its ref to Playltem id and mark-time-stamp are described in the
following manner. (01441 In other words, since time tO is a time at which
playback of Playltem#l is performed, 1 as the ID of the Playltem#1 is
described. In addition, since, at time; O, Program Stream B, which is
substance of Clip B, is played back based on Playltem#1, a time
corresponding to time tO of a clip stream file in which Program Stream B

ax {5 8918013 deserived (AL Refering hack o Fig 70980 W8N 0o o
ar IS assocrate a partic Iar elementary stream, the

the MURRES:steam-id and theentneESivaterstraamrid are rused tgspegify,
the elementary stream. Specifically, in the entry ES stream id, a stream

Accdddwhighys ldteedesoribed, of (thgtRES papketfeshioanh nyFigsel6 to 18,
mark Rt Lengih From’ the Sobinming o e ALk name string
represent an effective name of Mark{).

[0136]

‘Following the mark name length, four elements that
associate the Mark() defined on the PlayList () with the clip
stream file, a ref to Playltem id (16 bits), a
mark time stamp (32 bits), an entry ES stream id (8 bits),
and an entry ES private stream id (8 bits) are sequentially
located.

[0137]

In the ref to PlayIltem id, ID in the form of a serial
number is described for PlayItem() to which the Mark ()
belongs. 'The ref to Playltem id specifies Playltem() (Fig.
6) to which Mark() belongs, and, in addition, as described
in Fig. 6, the clip information file and the clip stream
file are specified.

{0138]

The mark time stamp represents the position (time)
represented by Mark{) in the clip stream file specified by
the ref to PlayItem id.

[0139]

Here, Fig. 9 shows relatioﬁships among PlayList (),



associates Mark() (is located) is described. In addition, in the
entry-ES-Private-stream-id, a private-stream-id, which is described later,
in (a private header() in the private_streaml_PES payloadO, which is later
described and which is shown in Fig. 21, in which) the elementary stream
that associates Mark() (is located), is described. 53 - [0146] For example,
when, in a clip in which Video Stream #1 and Video Stream #2 are
multiplexed, a time of generating Chapter needs to be changed between
the case of playing back Video Stream #1 and the case of playing back
Video Stream #2 in the entry-ES-stream-id and entry ES private stream id
of Marko at a chapter mark generating time in a mode of playing back

plapMideq iream #L.sthe sireapy iskand, psivatessireamdd of Videa,Stream #1
are described. In addition, in the entry-ES-stream-id and

streemtryf EBe private _stream_id of Mark() at a chapter mark generating time
in a mode of playing back Video Stream #2, the stream id and private

(01 4%rbamid of Video Stream #2 are described. [0147] In each of the entry

ES, stieam idand entry ESprivaterstream-id pf Mk atis ot v e
associated with a partlcugilzi/r elementary stream, for exampcﬁe, is Y

the three PlayItem() items, respectively. Here, PlayItem()
to which ID #i is assigned is hereinafter described to as
PlayItem #i, if hecessary.

(0141]

In addition, in Filg. 9, c¢lips that are pieces of
content to be played back based on Playltem#0, PlayItem#l,
PlayItem#2 are respectively shown as Clip A, Clip B, and
Clip C.

{0142]

Substance of a c¢lip is a program stream, from the
IN time to the OUT time, among program streams stored in a
clip stream file (further specified by a clip information
file) specified by the Clip Information file name in the
PlayItem() in Fig. &. In Fig. 9, program streams, which are
substance of Clip A, Clip B, and Clip C, are respectively
shown as Program Stream A, Program Stream B, and Program
Stream C,

{0143}
For example, in Fig. 9, in Mark{) that serves as the

mark of position (time) on the time base of playback



[0148] Following the entry ES private stream id, a mark data (32 bits) is
located. The mark data is argument information in which, when Mark() is
an event mark, the argument information serves as an argument for an
event created by the event mark. When the Mark() is a chapter mark or
an - 54 index mark, the mark data can be used as the chapter or index
number represented by the chapter mark or index mark. [0149)
"Description of ClipO " Next, the internal structure of the clip information
file whose extension is CLP and which is located in the "CLIP" directory is
described. [0150] In Fig. 4, in the "CLIP" directory, three clip information
files "00001.CLP", "00002.CLP", and "00003.CLP" are located. They

per fESRREHVElY siore meiadalaepresenting the,nates, or theslike, of clip
stream files "00001.PS", "00002.PS", and "00003.PS" located in the

ref "G REAMT directbry. aj0d50kFig. 10mbowsdhe intemallstsuctiike=of the the
above clip information file Clip() . [0152] At the beginning of clip
follrfetmdtiBR fifEElipO, a

{0144]

In other words, since time t0 is a time at which
playback of PlayTltem$i is performed, 1 as the ID of the
PlayItemftl is describedi_ In addition, since, at time TO,
Program Stream B, which is substance of Clip B, is played
back based on Playltemf#fl, a time corresponding to time t0 cof
a clip stream file in which Program Stream B is stored is
described.

[0145]

Referring back to Fig. 7 again, when Mark() is
associated with a particular elementary stream, the
entry ES stream id and the entry ES private stream id are
used to specify the elementary stream. Specifically, in the
entry ES stream id, a stream id, which is later described,
of (the PES packet(} shown in Figs. 16 to 18, which is
described later, in which) an elementary stream that
associates Mark() (is located) is described. In addition,
in the entry ES private stream id, a private stream id,
which is described later, in (a private header() in the
private streaml PES payload{(), which is later described and
which is shown in Fig. 21, in which} the elementary stream

that assocociates Mark(} {is located), is described.



presentation-start-time and a presentation-end-time (32 bits each) are
sequentially located. The presentation-start-time and the
presentation-end-time respectively represent start and end times in a clip
stream file corresponding to clip information file Clip(). The time in the clip
stream file is described by a multiple of 90 kHz in time of MPEG2-System.
[0153] - 55 - Following the presentation-end-time, a reserved for word
alignment (7 bits) and a capture enable flag Clip (1 bit) are sequentially
located. The 7-bit reserved for word-alignment is used to establish word
alignment, and, siimilarly to the above capture enable flag PlayList shown
in Fig. 5, the capture enable flag Clip is a flag indicating whether to

[ 01 4RGrMit secondary use of video data. [0154] However, the capture enable
flag PlayList in Fig. 5 indicates whether to permit secondary use of video
datar (videmdats, belorgingio Rlaylist0)icorrespohdigdea dideoam #1
stream which is played back by PlayList(, while the .

and (3siare dhaBRM fldg PIAgLBHtRGL 6 fitlicates whethet t6Sp&hft 119

cnarJEEIRRNSS 8 Vs caresRariy g e e Hemena
videformation fileClip@ - the case of playing back Video Stream #2,
in the entry ES stream id and entry ES private stream id of
Mark() at a chapter mark generating time in a mode of
playing back Video Stream #1, the stream id and
private stream id of Video Stream #1 are described. In
addition, in the entry ES stream id and
entry ES private stream id of Mark() at a chapter mark
generating time in a mode of playing back Videc Stream #2,
the stream id and private stream id of Video Stream #2 are
described.
[0147]

In each of the entry_ESgstream_id and
entry ES private stream id of Mark() that is not asscciated
with a particular elementary stream, for example, 0 is
described.
[0148]

Following the entry ES private stream id, a mark data
(32 bits} is located. The mark data is argument information
in which, when Mark{) is an event mark, the argument

information serves as an argument for an event created by

the event mark. When the Mark{) is a chapter mark or an



Therefore, the capture enable flag PlayList in Fig. 5 and the
capture_enable_flag_PlayList in Fig. 10 have different units (ranges) of
video data whose secondary use is to be permitted. [0155] As described
concerning the capture enable flag_PlayList in Fig. 5, the
capture_enable_flag_PlayList in Fig. 10 can be formed not by - 56 - one
bit but by a plurality of bits. [0156] Following the capture enable flag Clip,
a number-of-streams (8 bits) is located, and, in the number-of-streams,
tile iuimber of following Streal PLijiift){i structures is described.
Accordingly, following the number-of-streams, as many Streaminfo O
structures as the number in the number-of-streams are described. [0157]

inod e g gf Syesinio, o 16 bl s locsied o 1y

ength represents the size of the  Streami including it. Following the

inddengthnastrean ic(8hitsd @nda privatersieant-idy8:its) are Jaeategark .
and the stream id and the private-stream-id specify (identify) an
[014élémentary stream that is to be associated with the Streaminfo(). [0158]

"Description of Clip ()"

Next, the internal structure of the clip information
file whose extension is CLP and which is located in the
"CLIP" directory is described.

[015C]

In Fig. 4, in the "CLIP" directory, three clip
information files "0O000G1.CLPY, "000CZ.CLP", and "0GCO03.CLP"Y
are located. They respectively store metadata representing
the natures, or the like, of Clip stream files "000C1.Ps",
"00002.PS", and "00003.P3S" located in the "STREAM" directory.
[0151]

Fig. 10 shows the internal structure of the above clip
information file Clip().

{0152]

- At the beginning of c¢lip information file Clip(), a
presentation_start time and a presentation end time (32 bits
each) are sequentially located. The presentation start time
and the presentation end time respectively represent start
and end times in a clip stream file corresponding to clip
information file Clip{). The time in the clip stream file
is described by a multiple of 90 kHz in time of MPEG2~System.

[0153]



Here, Fig. 11 shows relationships among the stream id and the
private-stream-id that specify an elementary stream and elementary
streams. [0159] The stream id is identical to that provided in the
MPEG2-System specifications, and its value is determined beforehand
for each attribute (type) of an elementary stream (data). Therefore, an
elementary stream having an attribute - 57 defined in the MPEG2-System
specifications can be specified only by the stream-id. [0160] In this
embodiment, an elementary streanmswhaose attribute is not provided in the
MPEG2-System specifications can be also used. The private-stream-id is
information identifying an elementary stream whose attribute is not

prayided in the MPEG2-System,specifications, [0161] In Fig. 11,

regarding elementary streams of four~attributes, or an elementary stream
rescafMderencedecbythey cading (deceding) definedin MPEG, an
elementary stream (hereinafter referred to as an ATRAC audio stream, if
capthyecessan)) bt alidioericbied id ATRAC IAdaptiReFahsfotmy Atogsticed .
oding), an elementary stream (hereinafter referred to as an LPCM audio

C
The Jdirdanh, iF REEISEaNY St i Encoded PP CM (LIRSS Puilsé Bl 2 sh
worJWQ9H6@8@%@?“5%8@eg¥%%¥¥r1y to the above

capture enable flag PlaylList shown in Fig. 5, the
capture_enable_flag Clip is a flag indicating whether to
permit secondary use of video data.
{01541

Hewever, the capture enable flag PlayList in Fig. 5
indicates whether to permit secondary use of video data
(video data belonging to PlayList()) corresponding to a
video stream which is plaved back by PlayList{), while the
capture enable flag PlayList in Fig. 10 indicates whether to
permit secondary use of video data corresponding to a videco
stream (elementary stream of video) stored in a clip stream
file corresponding to c¢lip information file Clip{).
Therefore, the capture enable flag PlayList in Fig. 5 and
the capture enable flag PlayList in Fig. 10 have different
units (ranges) of video data whose secondary use 1is to be
permitted.
[G155]

As described concerning the
capture enable flag Playlist in Fig. 5, the

capture_enable flag PlayList in Fig. 10 can be formed not by



stream (hereinafter referred to as a subtitle stream, if necessary) of
subtitle, a relationship between the stream id and the private-stream-id.
[0162] In the MPEG2-System standard, it is provided that elementary
streams of video encoded by the coding in MPEG are multiplexed by
using, as a stream id identifying an elementary stream, a value in the
range of OXEO to OxEF (Ox - 58 indicates that the following character
string is hexadecimal. Accordingly, regarding elementary streams of
video encoded in the coding in MPEG, sixteen elementary streams of
video that can be identified by the stream id having the value in the
range of nXEn to OXEF can be multiplexed into a program stream. [0163]

one %iggekgqlecntggagorb%glgm_eg@rg@m of video encoded in the coding
defined in MPEG can be performed by the stream id having the value of

[015@XEO to OXEF, the private-stream-id is not required (can be ignored).
[0164] In addition, in the MPEG2-System, regarding the ATRAC audio
stredrhOthe'BP EVPaGdiB Steant & the SLibfté Addio Stream, the

numqgg:?I;%Eﬁ§£8§ﬁ?§dﬁgég?]f§°9§¥2@¥5@t2§3¥“9%dﬁﬁgm
number of streams, the number of following Streaminfol()
structures is described. Accordingly, following the

- number of streams, as many Streaminfo{} structures as the
number in the number of streams are described,.

[6157]

At the beginning_of StreamInfo{), a length {16 bits) is
located, and this length represents the size of the
StreamInfo() Including it. Following the length, a
stream_id (8 bits) and a private stream id (8 bits) are
located, and the stream id and the private stream id specify
{(identify) an elementary stream that is to be associated
with the StreamInfol).

[0158]

Here, Fig. 11 shows relationships amocng the stream id
and the private stream id that specify an elementary stream
and elementary streams.

[0159]

The stream id is identical to that provided in the
MPEG2-System specifications, and its value is determined
beforehand for each attribute (type) of an elementary stream

(data}. Therefore, an elementary stream having an attribute



elementary stream in which no stream id is defined in the
MPEG2-System, OxBD that is a value representing an attribute of
private-stream-1 in the MPEG2-System is employed as the stream-id,
and, in addition, as shown in Fig. 11, the private-stream-id is used to
perform identification (specification). [0166] Specifically, in identifying an
ATRAC audio stream, a - 59 private-stream-id having a value in the range
of OxOO to OxOF is used. Therefore, sixteen ATRAC audio streams can
be multiplexed into a program stream. In addition, in identifying an LPCM
audio stream, a private-stream-id having a value in the range of OxIO to
OxIF is used. Accordingly, sixteen audio streams can be multiplexed into

de £ iR PIOYAM: Slrean;dn addition jnddentifying asubfitle srgam, aspeciried
private-stream-id having a value in the range of 0x80 to Ox9F can be

onl ymitiptexedsoto=apragtam stream. [0167] The stream id and the
private-stream-id are further described later. [0168] Referring back to

[016piY. 10, following the private-stream-id, StaticInfo(), and

reserved-for-w rd aI nment (8 bits) are sequentially located. In the
S&lcgf 60, | rPormajtlonr}ﬁélt éoes ;[e,[ qf 8 Yoot Wwhose

attribut 5 not provided in the MPEGZ-System specifications

O

can be also used. The private stream id is information
identifying an elementary stream whose attribute is not
provided in the MPEGZ-System specifications.

[01l61]

In Fig. 11, regarding elementary streams of four
attributes, or an elementary stream of video encoded by the
coding {decoding) defined in MPEG, an elementary stream
{(hereinafter referred to as an ATRAC audio stream, if
necessary) of audio encoded in ATRAC (Adaptive Transform
Acoustic Coding), an elementary stream {hereinafter referred
to as an LPCM audioc stream, 1if necessary) of audio encoded
in LPCM (Linear Pulse Code Modulation), and an elementary
stream (hereinafter referred to as a subtitle stream, if
necessary) of subtitie, a relationship between the stream id
and the private stream id.

{0162]

In the MPEGZ2-System standard, 1t is provided that
-elementary streams cof video encoded by the coding in MPEG
are multiplexed by using, as a stream id identifying an

elementary stream, a value in the range of 0xE0 to OxEF {(0x



change during playback of an elementary stream specified by a stream id
and private-stream-id (described in the Streaminfo() including the
Staticlnfo()). Details of the StaticInfo() are described later with reference
to Fig. 12. [0169] The reserved-for-word-alignment is used to establish
word alignment. [0170] - 60 Following the reserved-for-word-alignment, a
number of Dynamiclnfo (8 bits) is located and the number of Dynamiclnfo
represents the number of sets of pts change point (32 bits) and
Dynamiclnfo() which are subsequeftly located. [0171] Therefore,
following the number of Dynamicinfo, as many structures of the
pts_change_point and the Dynamiclnfo() as the number in the number of

ind iRynanicliie are:-describedofQhe2] dhemis ehangs: peing repsesets decimal .
time that information of the Dynamiclnfo O becomes effective, which

Accdormsalset witly thelptschahgegointr Hers, thepts cfangedsoing nwhidhd
represents the time of the head of the elementary stream is equal to a

in thasentibh-statiffetwnich it chbéd et it BegitiRgdf chF video
thatg‘l‘ﬁéi’%%‘ﬁt&;%;ﬁ&eegﬂﬁ p; SATEsPQNAing,fo,a lip steam e in whichghe .
the range of 0xE(Q to OxEF can be multiplexed into a program
stream.

(0163}

Since identification of elementary streams of video
encoded in the coding defined in MPEG can be performed by
the stream id having the value of 0xEO0 to 0xEF, the
private stream id is not required (can be ignored).

[Cle4]

In addition, in the MPEGZ2-System, regarding the ATRAC
audio stream, the LPCM audio stream, and the subtitle audio
stream, the stream id is not defined.

[0165]

Accordingly, in this embodiment, regarding an
elementary stream in which no stream id is defined in the
MPEGZ-System, O0xBD that is a value representing an attribute
of private stream 1 in the MPEG2-System is employed as the
stream_id, and, in addition, as shown in Fig. 11, the
private_stream id is used to perform identification
(specification).

[0166]

Specifically, in identifying an ATRAC audio stream, a



stream is stored. [0173] In the Dynamiclnfo(, so-called dynamic
information is described which changes during playback of an elementary
stream specified by the stream id and the private stream id. The
information described in the Dynamiclnfo() becomes effective at a
playback time represented by the pts_change_point, which forms a set
with the Dynamiclnfo O . - 61 Details of the Dynamicinfo() are described
later with reference to Fig. 13. [0174] Following as many sets of
pts_change_point and Dynamicinfgf items as the number in the
number_of Dynamiclnfo, EP map O is located. The EP_map O is
described later with reference to Fig. 14. [0175] Next, details of the

privataliclfoQ inFigs 10-arendescribed vith reference 1o, kig. 42. [D76] Fig.
12 shows syniax of the StaticInfoO. [0177] The StaticInfo O differs in

0x 0 Fedntentsdepending:or floer sattribute @ygpe ) df rcbresspondmgrelementay  be
stream. The attribute of the elementary stream corresponding to the

mu i tEpbigrts]) idieentfied BY fidistiédifddiangln addition, "in

identifying an LPCM audio stream, a private stream id having
a value in the range of 0xl10 to Ox1lF is used. Accordingly,
sixteen audio streams can be multiplexed into a program
stream._ﬁin addition, in identifying a subtitle stream, a
private stream id having a value in the range cf 0x80 to
0x9F can be multiplexed into a program stream.
[01&7]

The stream id and thé private stream id are further
described later.
[0168]

Referring back to Fig. 10, following the
private stream id, StaticInfo(}, and
reserved for word alignment (8 bits) are sequentially
located. In the StaticInfo(}, information that does not
change during playback of an elementary stream specified by
a stream id and private stream id (described in the
StreamInfo(} including the StaticInfo()). Details of the
StaticInfo(} are described later with reference to Fig. 12.
[(0169]

The reserved for word alignment is used to establish
word alignment.

[G170]



private-stream-id included in the StreaminfoO in Fig. 10, which includes
the StaticInfo(). [0178] When the elementary stream corresponding to the
Staticlnfo() is a video stream (stream == video), the StaticInfo() includes a
picture-size (4 bits), a frame-rate (4 bits), and a cc flag (1 bit), and a
reserved for word alignment for establishing word alignment. - 62 - [0179]
The picture size represents the size of (a picture displayed based on)
video data corresponding to the video stream. The frame rate represents
a frame frequency of the video datg gorresponding to the vide., stream.
The -c flag indicates whether closed caption data is included in the video
stream. In other words, for example, when the closed caption data is

ingluded,in the video stream, the g6 flag iy sehto; Lrand, when the closed
caption data is not included, thécc flag is sét to 0. [0180] When the

numtelementapy suedamicofrespondingstp the Statielhtaf) israh atdio stream
(stream == AUDIO), the Staticlnfo (includes an audio-language-code (16

numhsies) of cRERABICohTigaratin (8BIRY,a & exiteieaq1bit) 58 sanipling
pts fr%qéﬁ%%yéo%%) 9 g,/esgived for word alingment for eptablishing word
subsequently lccated.

[6171]

Therefore, following the number of DynamiciInfo, as many
structures of the pts change point and the DynamicInfo{) as
the number in the number of DynamicInfo are described.
[G172]

The pts change point represents a time that information
of the DynamicInfo() becomes effective, which forms a set
with the pts change point. Here, the pts change point,
which represents the time of the head of the elementary
stream is equal to a presentation start time which is
described at the beginning of clip information file Clip{()
corresponding to a c¢lip stream file in which the elementary
stream 1s stored.

[01731

In the DynamicInfo(), so-called dynamic information is
described which changes during playback of an elementary
stream specified by the stream id and the private stream id.
The information described in the DynamicInfo() becomes
effective at a playback time represented by the

pts change point, which forms a set with the DynamicInfol().



[0181] In the audio language code, a code which represents the language
of the audio data included in the audio stream is described. The channel
configuration represents the attribute, such as monaural, stereo, or
multichannel, of the audio data included in the audio stream. The Ife
existence indicates whether a low emphasis channel is included in the
audio stream. The Ife existence has 1 when the channel is - 63 included,
and has 0 when the channel is not included. The sampling frequency is
information representing a sampling; ;frequency of the audio data included:
in the audio stream. [0182] When the ~ ~ the elementary stream
corresponding to the ul Staticlnfo O is a subtitle stream (stream ==

Deta%@T!)T]_LEéh@eD%ﬁik afieinfeQdnglydes a %@gﬁ%imagst@e&@yplts) a

configurable flag (1 bit), and a reserved-for-word-alignment for
refostablishing worg. all_zgmment. [0183] In the subtitle-language-code, a code

is described which represents the language of subtitle data included in
[Olﬁﬁé subtitle stream. The configurable flag is information indicating whether

ermit changing display of the s%lbtltle data included.in the sgbtltle
Fg’earﬁ(f%jrﬁlg detalit Hispigy forft For examipis wheh cHargitg the

'Dynégﬁgﬁ%LU\, items as the number in the
number of DynamicInfo, EP map{) is located. The EP_map() is
described later with reference to Fig. 14.

[0175]

Next, details of the StaticInfo() in Fig. 10 are
described with reference to Fig. 12.

[0176]

Fig. 12 shows syntax of the StaticInfol().
[0177]

The StaticInfo() differs in content depending on the
attribute (type) of a corresponding elementary stream. The
attribute of the elementary stream corresponding to the
StaticInfo{) is identified by the stream id and
private stream id included in the StreamInfo{) in Fig. 10,
which includes the StaticInfo().

[0178]

When the elementary stream corresponding to the
StaticInfo{) is a video stream (stream == video), the
StaticInfo{) includes a picture size (4 bits), a frame rate
(4 bits), and a cc_flag (1 bit), and a

reserved for word alignment for establishing word alignment.



is permitted, 1 is described, and, when it is not permitted, O is described.
Subtitle data display includes a display size of subtitle data, display
position, display color, a display pattern (e.qg., flashing or the like), and a
display direction (e.qg., a vertical direction and a horizontal direction).
[0184] "Description of Dynamiclnfo()" Next, details of the DynamicInfo() in
Fig. 10 are 64 - described with reference to Fig. 13. [0185] Fig. 13 shows
syntax of the Dynamicinfo(. [0186] At the beginning of the DynamicTnfo
O, areserved_for_word_alignmentfor-establishing word alignment is
located, and the following elements differ in content depending on the
attribute of the elementary stream corresponding to the Dynamicinfo() .

rg178imilarly to the case of the Staticlnfo() described in Fig. 12, the attribute
of the elementary stream corresponding to the Dynamicinfo() is identified
baked phdthe streanvid anePprivate-streameidsinciuded inzheicture

~ StreamInfoO, in Fig. 10, including the Dynamicinfo () . [0187] In the
disppgramhidiaft asdbsinbé®in g2 16 dyrfarhending to the video

stream. The frame rate represents a frame frequency of the
video data corresponding to the videc stream. The cc¢ flag
indicates whether closed caption data is included in the
video stream. In other words, fq; example, when the closed
caption data is included in the video stream, the cc flag is
set to 1, and, when the closed caption data is not included,
the cc_flag is set to 0.

[0180]

When the elementary stream corresponding to the
StaticInfo() is an audio stream (stream == AUDIO), the
StaticInfo () includes an audio language code (16 bits), a
channel configuration (8 bits), a lfe existence (1 bit), a
Csampling frequency {4 bits), and a
reserved for word alingment for establishing word alignment.
[0181]

In the audic language code, a code which represents the
language of the audio data included in the audio stream is
described. The channel configuration represents the
attribute, such as monaural, stereo, or multichannel, of the
audio data included in the audic stream. The lfe existence
indicates whether a low emphasis channel is included in the

audioc stream. The lfe_existence has 1 when the channel is



information that changes during playback of the elementary stream is
described. Although this dynamic information is not particularly limited, in
the embodiment in Fig. 13, data corresponding to the elementary stream
corresponding to the Dynamiclnfo(), that is, an output attribute (output
attribute of data obtained from the elementary stream) of data that is
output by processing the elementary stream, is described in the
Dynamicinfo(). [0188] - 65 Specifically, when the elementary stream
corresponding to the Dynamiclnfo(} is a video stream (stream == VIDEO),
the DynamicInfo() includes a display aspect ratio (4 bits) and a
reserved-for-word-alignment for word alignment. In the dy' 1ay aspect

inc1SREass ratie, fehexamplgean aspectyatia Of video data is,dascribed asmgn.
output attribute (display form) of the video data, which corresponds to the
sampVifleg streamenotherswaords, imtheidisplayaspeetraiiog irformatidnng
which indicates the aspect ratio is, for example, one of 16:9 and 4:3 is
freqyeaGinedlinike ByliciRSEG of thé Wikd stfeahfiSin Additontbtrem -
mlngpect ratio, for example, the size (X pixels by Y pixels) of a picture
based on video data, or the like, can be described. [0189] When the

elptaentanesEaam cargsponding te the, ymapuelatal)istan audio stream
(stream == AUDIO), the
StaticInfo() is a subtitle stream (stream == SURTITLE), the
StaticInfo() includes a subtitle_language_code (16 bits), a
configurable flag (1 bit), and a reserved for word alignment
for establishing word alignment.
{0183]

In the subtitle language code, a code is described
which represents the language of subtitle data included in
the subtitle stream. The configurable flag is information
indicating whether to permit changing display of the
subtitle data incliluded in the subtitle stream from a default
display form. For example, when changing the display form
is permitted, 1 is described, and, when it is not permitted,
0 is described. Subtitle data display includes a display
size of subtitle data, display position, display color, a
display pattern {(e.g., flashing or the like), and a display
direction {e.g., a vertical direction and a horizontal
directiocon).

[0184]
"Description of DynamicInfo(}"

Next, details of the DynamicInfo() in Fig. 10 are



Dynamiclnfo() includes a channel assignment (4 bits) and a
reserved_for_word_alignment for establishing word alignment. In the
channel assignment, when the audio stream includes two-channel audio
data, an output attribute (output form) of the two channels is described.
Specifically, in the channel assignment, information is described which
indicates that which of channels, stereo and dual (bilingual), is assigned
for the audio data. [0190] - 66 When the elementary stream
corresponding to the Dynamiclnfo(kis a subtitle stream (stream ==
SUBTITLE), the Dynamiclnfo() is formed by a reserved for word
alignment for establishing word alignment. In other words, in the
descambedimentin Flas 43 regardingithe subtitle stream, an output attribute
as dynamic information is not defined. [0191] "Description of EP mapO"
[018Next, details of the EP map() in Fig. 10 are described with reference to
Fig. 14. [0192] Fig. 14 shows syntax of the EP map O . [0193] In the
E&r‘ﬁap 316TTEAER ot Bidiiéntaty SEa¥'sisHed fin'thé tlip stream file
[Olg%ﬁjrresponding to the clip information file ClipO in Fig. 10, which includes
the
At the beginning of the DynamicInfol(), a

It

reserved for word alignment for establishing word alignment
is located, and the following elements differ in content
depending on the attribute of the elementary stream
corresponding to the DynamicInfo{). Similarly to the case
of the StaticInfo() described in Fig. 12, the attribute of
the elementary stream corresponding to the DynamicInfo () is
identified based on the stream id and private stream id
included in the StreamInfo(), in Fig. 10, including the
DynamicInfo ().

[0187]

In the DynamicInfo(), as described in Fig. 10, dynamic
information that changes during playback of the elementary
stream 1s described. Although this dynamic information is
not particularly limited, in the embodiment in Fig. 13, data
corresponding to the elementary stream corresponding to the
DynamicInfe (), that is, an output attribute {output
attribute of data obtained from the elementary stream) of
data that is output by processing the elementary stream, is
described in the DynamicInfol().

[0188]



EP map(), information of each elementary stream concerning a decode
startable point (entry point) at which decoding can be started. [0194]
Here, regarding a fixed rate stream, the decode startable point can be
found by calculation. However, regarding a stream, having a different size
for each video access unit, such as a variable rate stream or a video
stream encoded in accordance with the MPEG standard, the 67 decode
startable point cannot be found by calculation, and cannot be found
unless the stream is analyzed. Rapid srecognition of the decode startable
point is important for performing random access, and, according to the
EP map(), the decode startable point can be rapidly recognized, [0195]
In MREG2:Videe,the heginning of an jptra-Ricture rinchuding.a SEQUERES n g
header() (sequence header), etc., is a decode startable point. [0196] At

to thesbéyinningcdfiitie EP mapé), airesensd-forwotdatigament (8/ais)dor,
word alignment is located, and a number-of-stream-id-entries (8 bits%is

t

the shy&ediiently 16cated "rHe AGimber-Of-8é am-ia rRids_Féprbseritd thé ts)

number of elementary stream in which th% EP map @) Elescribes

and.% reserveﬁ Of wOord 4 ﬂgnmept or word ailignment. In
information of a-decede startable point.

the display aspect ratio, for example, an aspect ratio of

video data is described as an cutput attribute (display

form} of the video data, which corresponds to the video
stream. In other words, in the display aspect ratio,
information which indicates the aspect ratio is, for example,
one of 16:9 and 4:3 is described. In the DynamicInfo() of
the video stream, in addition to the aspect ratio, for
example, the size (X pixels by Y pixels) of a picture based
on video data, or the like, can be described.

[0189]

When the elementary stream corresponding to the
DynamicInfo(} is an audio stream (stream,n: AUDIO), the
DynamicInfo(} includes a channel assignment (4 bits) and a
reserved for word alignment for establishing word alignment.
In the channel assignment, when the audio stream includes
two-channel audio data, an output attribute {output form) of
the two channels is described. Specifically, in the
channel_ assignment, information is described which indicates
that which of channels, stereo and dual (bilingual), is
assigned for the audio data.

[C190]



[0197] Following the number-of-stream-id-entries, information identifying
an elementary stream, and information of a decode startable point of the
elementary stream are repeatedly located for as many times as the
number represented by the number-of-stream-id-entries. [0198]
Specifically, immediately after the number-of-stream-id-entries, a stream
id (8 bits) and a - 68 - private-stream-id (8 bits), which are information
identifying the elementary stream, are located, and a
number-of-EP-entries (32 bits) issulysequently located. The
number-of-EP-entries represents the number of decode startable points
in an elemmentary stream identified (specified) by the stream id and
priviate-streaneideiramediatelytprionto the-nwmber:aftER-entrie$ie[0199]
Following the number-of-EP-entries, a set of a PTS EP start (32 bits) and
DynagiRPIN EP (Start $32 bfts); Whict® até Tifffndtfonr6fdecode Statdtié points he

inthe e ntary stream specified by the adjacent stream id and
DY 3BTRS Sirehm 3, i VeBEatedly I0CA(EA Tor &8 may-iHes. 45 thaHier -

est aBithe numperofEPsentlies. [0200] TheRT8 ER,start which isiane piece
of information of
embodiment in Fig. 13, regarding the subtitie stream, an
output attribute as dynamic information is not defined.
(G191}
"Description of EP map{()"

Next, details of the EP map() in Fig. 10 are described

with reference to Fig. 14.
[0192]

Fig. 14 shows syntax of the EP map(}.
[0193]

In the EP map(), for each of elementary streams stored
in the clip stream file corresponding to the clip
information file Clip{) in Fig.llo, which includes the
EP map (), information of each elementary stream concerning a
decode startable point {entry point} at which decoding can
be started.

[0194]

Here, regarding a fixed rate stream, the decode
startable point can be found by calculation. However,
regarding a stream, having a different size for each video
access -unit, such as a variable rate stream or a video

stream encoeded in accordance with the MPEG standard, the



decode startable point, represents a time of a decode startable point
(playback time) in a clip stream file storing a program stream in which an
elementary stream specified as described above by the stream id and the
private-stream-id is multiplexed. [0201] In the RPN_EP start, which is
another piece of the information of decode startable point, a value is
described which is obtained in the case of counting, in units of - 69

pack() items in program stream, the positions of decode startable points
in the clip stream file storing a pregram -stream in which elementary
streams specified as described above by the stream id and the private
stream id are multiplexed. In this embodiment, the size of the packO has

dec@dixeshvalye g 2043 bytescAlsge in this embadimgntane. segtof of thein g
disc 101 (Fig. 1) is 2048 bytes. [0202] Here, regarding the video stream,

cannmmeckatélyprior te litssdeddde startable pontaentry peimt), aRapid
private-stream-2 packet (PES packet O having the attribute of the
recoffyatelstfe -2y PRnithG8 deseised-Rlereisnadated 1 thd Predteatieah?
acket stores mformatlon that IS4 utilized At ecode a vngteo % eam

S Pt
er%crﬁéd 3 fromm tF the prlvate “stream ri paciet {0 the next p privaté stream- w5

the PackelaAcrordingly; regasding tha video strgany iy the RRM, ER-start,
[0195]

In MPEGZ-Video, the beginning of an intra-picture
including a Sequence header() (sequence header), etc., is a
decode startable point.

[0196]

At the beginning of the EP map{), a
reserved for word alignment (8 bits) for word alignment is
located, and a number cf stream id entries (8 bits) is
subsequently located. The number of stream id entries
. represents the number of elementary streams in which the
EP map{) describes information of a decode startable point.
[0197]

Following the number of stream id entries, information
identifying an elementary stream, and information of a
decode startable point of the elementary stream are
repeatedly located for as many times as the number
represented by the number of stream id entries.

[0198]
Specifically, immediately after the

number of stream id entries, a stream id (8 bits} and a



which is information of decode startable point, not the actual decode
startable point itself, but the position of the beginning of a private-stream-2
located immediately prior to the actual decode startable point is
described. [0203] In addition, in the EP mapO, sets of PTS EP start and
RPN EP start items, which are information of decode startable points, are
sorted in ascending order beforehand for each elementary stream
specified by the stream id and - 70 the private stream id. This enables a
binary search for the sets of the PTS EP start and RPN EP start items,
which are information of decode startable points. [0204] A method for
random access on variable rate streams and streams having different

privi2€s Or yideo aceess ynits IS deggribed in, foriexample . Japanese
Unexamined Patent Application Publication No. 2000-341640 (Japanese
iderRatent rApplipation Nee k317 738). 48205] 2"Rescriptiorof CipSteeam
File" Next, each internal structure of the clip stream files (the "00001.PS",
numb®pQo2.FE”, and r66003(PS" i FRy. 4} Whosk s&qessi6ny alePssemd The

s IR 21 ocated n the "STREAVE dingctory i Fig, 415 dgsorbed. 0206

startable points in an elementary stream identified
(specified) by the stream id and private stream id
immediately prior to the number of EP entries.
[0199]

Following the number_of EP entries, a set of a
PTS EP start (32 bits) and a RPN EP start (32 bits}, which
are information of decode startable peints in the elementary
stream specified by the adjacent stream id and
private stream id, 1is repeatedly located for as many times
as the number in the number of EP entries.

[0200]

The PTS EP start, which is one piece of information of
decode startable point, represents a time of a decode
startable point (playback time) in a clip stream file
storing a program stream in which an elementary stream
specified as described above by the stream id and the
private stream id is multiplexed.

[0201]

In the RPN_EP start, which is another piece of the

information of deccde startable point, a value is described

which is obtained in the case of counting, in units of



The clip stream file is formed based on MPEG2 Program Stream() defined
in the MPEG-2 System (ISO/IEC 13818-1). [0207] In other words, Fig. 15
shows Table 2-31, Table 2-32, and Table 2-33 described in the MPEG-2
System (ISO/IEC 13818-1:2000) standard. [0208] A program stream
stored in a clip stream file is - 71 MPEG2 Program Stream() defined in
Table 2-31 in the MPEG-2 System standard, and includes at least one
pack() item and one MPEG program end code. A description of the
MPEG2_Program Stream() is describ@d-in Japanese Patent No.
2785220, etc. [0209) One pack() item includes one PACK HEADER and
an arbitrary number of PES packets (PES packet()), as defined in Table
pacR32 ntheMREG-2 Systam stangard. Detailpokthei Pask header) ate
defined in Table 2-33 in the MPEG-2 System standard. [0210] Although,
stajitthe M PEG-2tSysiem Piendard pthetsizanf fid pack(y isldefinedoasg ram

variable length, here it is fixed to 2048 bytes, as described in Fig. 14.
S EinimOIe, rd SRS 51 PE acats o bhe ok as

abo&@wﬂ§ the stream id and the private stream id are
multiplexed. In this embodiment, the =size of the pack{) has-
a fixed value of 2048 bytes. Also, in this embodiment, one
sector of the discﬁlOl (Fig. 1) is 2048 bytes.
[0202]

Here, regarding the video stream, immediately prior to
its. decode startable point.(entry point), a private stream 2
packet (PES packet() having the attribute of the
private stream 2), which is described later, is located.
The private stream 2 packet stores informaticn that is
utilized to decode a video stream located from the
private_stream 2 packet to the next private stream 2 packet.
Accordingly, regarding the video stream, in the RPN EP start,
which is information of decode startable point, not the
actual decode startable point itself, but the position of
the beginning of a private stream 2 located immediately
priox to the actual decode startable point is described.
[0203]

In addition, in the EP map(}, sets of PTS EP start and
RPN _EP start items, which are information of decode
startable points, are sorted in ascending order beforehand

for each elementary stream specified by the stream id and



or three. When the pack() begins with a private-stream-2 packet, which is
described later, PES packet() of a corresponding video stream
necessarily exits following the packet (in the same pack()). In addition
thereto, a padding packet can be located as the third PES packet(). The
private_stream2 packet is necessarily located at the beginning of the
pack(). [0211] When the pack() does not begins with the - 72
private-stream-2 packet, at the beginning of the pack(), PES packet()
which stores content data, such as Vitleo, audio, and subtitles, is located.
In addition thereto, a padding packet can be located as the second PES
packet O . 10212] Figs. 16 to 18 show the PES packet() defined in Table

the 217 imthe MPEG:2 Systemstasdandaf0243] aTheiPESpacket(;oartbe the
broadly divided into a packet start code prefix, a stream id, and a

set PR parkeb TEngth (Fig: 16) 20 HeAdE pottis finludings stufing byiep

inf whose . structyre chan gsge ggdg\geon t(pe stream id or the like (Figs. 1_6

R 3%&568 et_&é%a_%yte (Fi5 18} When the PES packet O is

102 joaddin_g-packet (stream-id == padding str_eam), a padding byte (OxFF)
(Fig. 18) is repeatedly located for as many times as

A method for random access on variable rate streams and
streams having different sizes for video access units is
described in, for example,hJapanese Unexamined Patent
Application Publication No. 2000-341640 (Japanese Patent
Application No. 11-317738).

[0205]
"Description of Clip Stream File"

Next, each .internal structure of the clip stream files
(the "00001.pS", "00002.PS", and "00003.PS"™ in Fig. 4) whose
extensions are PSs and which are located in the "STREAM"
directory in Fig. 4 is described.

[0206]

The clip stream file is formed based on
MPEG2 Program Stream() defined in the MPEG-2 System (ISO/IEC
13818-1) .

[0207]

In other words, Fig. 15 shows Table 2-31, Table 2-32,
and Table 2-33 described in the MPEG-2 System (ISO/IEC
13818-1:2000) standard.

[0208}

A program stream stored in a clip stream file is



the required number in stead of a PES packet data byte. [0214] In the
header portion of the PES packet O , as shown in Fias. 16 and 17,
information which is called PTS (Presentation Time Stamp) and which
represents display timing, and information which is called DTS(Decoding
Time Stamp) and which represents decoding timing can be located. In
this embodiment, PTS items are added to all access units (decoding
units, forming the elementary stream, defined in - 73 the MPEG-2
System), and DTS items are added when defined in MPEG-2 System.
[0215] Elementary streams which are multiplexed in a program stream
are stored in the PES packet data byte (Fig. 18) Of the PES packet(). In

MpEtIE streardd inthe-RRS pagket(kda ordertoddentify the elementayprc-2
streams stored in the PES packet data byte, a value in accordance with
Systhen attributerofdthe ateméntaty: stesamtis Heseribedn 016X Felatienshipd

between values described in the PES packet O and the attributes (types)

one ofEfdtian” stteams d4re Yefined it Tane ‘218 fitheMPES-2 System

e RnORLd Heresin Eig 19, Tabla21e e MEEG:2 System slpndardys
shown. [0217F

2785220, etc.

[0209]

Cne pack() item includes one PBCK HEADER and an
arbitrary number of PES packets (PES_packét()), as defined
in Table 2-32 in the MPEG-2 System standard. Detalls of the
Pack header () are defined in Table 2~33 in the MPEG-2 System
standard.

[0210]

Although, in the MPEG-2 System standard, the size of
the pack() is defined as a variable length, here it is fixed
to 2048 bytes, as described in Fig. 14. TFurthermore, here,
‘the number of PES packet () items in one pack(}) has 1, two,
or three. When the pack() begins with a private stream 2
packet, which is described later, PES packet() of a
corresponding video stream necessarily exits following the
packet {in the samelpack{)). In addition thereto, a
padding packet can be located as the third PES packet (}.

The private stream 2 packet is necessarily located at the
beginning cof the pack().
(0211}

When the pack() does not begins with the



In this embodiment, among stream id values defined in the MPEG-2
System shown in Fig. 19, for example, the values shown in Fig. 20 are
employed. [0218] In other words, in this embodiment, five patterns,
10111101B, 101111108, 101111118, llOxxxxxB, and 1110xxxxB, are
employed as stream id values. "x" represents an arbitrary value of 0 or 1.
[0219] - 74 The stream id of the PES packet() of an elementary stream
having an attribute called private-stream-1 is set to 101111018 in
accordance with Fig. 20. In addition/ 2he- stream id of the packO of the
padding packet is set to iCiii110B iii accordance witii F1g. 2v.
Furthermore, tree stream id of the PES_packet() in an elementary stream

priveawngs aneatiridute ealled: privatestreanegissetto 1011944 1Bdnk () ,
accordance with Fig. 20. [0220] In addition, the stream id of the FEB

PES mRREET 6f tHe hEdioStReeih defidFIMPER s set 6 II0R0S&BEpowaudio,
five Dits of lloxxxxxB represent an audio stream number  identifying audio

and R 5 The Beogi st (UPECE blagram SHESH0 )32 & 29

padcﬁqqiji?_ steanos (audiopstreams defingd in MPEG) which-ean g ddentified
by the audio stream number, can be multiplexed.
[0212]

Figs. 16 to 18 show the PES packet () defined in Table
2-17 in the MPEG-2 System standard.

[0213]

The PES packet () can be broadly divided into a
packet start code prefix, a stream id, and a
PES packet length (Fig. 16); a header portion (inciuding a
stuffing byte) whose structure changes depending on the
stream_id or the like (Figs. 16 to 18); and a
PES_packet_data byte (Fig. 18). When the PES packet(} is a
padding_packet (stream id == padding stream), a padding byte
(OxFF) (Fig. 18) is repeatedly located for as'many times as
the required number in stead of a PES packet data byte.
[0214]

In the header portion of the PES packet (), as shown in
Figs. ‘16 and 17, information which is called PTS
{(Presentaticn Time Stamp) and which represents display
timing, and informaticn which is called DTS (Decoding Time
Stamp) and which represents decoding timing can be located.

In this embodiment, PTS items are added to all access units

(decoding units, forming the elementary stream, defined in



[0221] The stream id of the PES packet() of a video stream as defined in
MPEG is set to 1110xxxxB. Lower four bits xxxx of 1110xxxxB represent
a video stream number identifying video streams. In the program stream,
16 (= 24) video streams (video streams defined in MPEG), which can be
identified by the video stream number, can be multiplexed. [0222] The
PES packet() having a stream id of 1llOxxxxB is - 75 used to store video
streams as defined in MPEG, and the PES_packet O having a stream-id
of 110xxxxxB is used to store audig streams as defined in MPEG. In
addition, the stream id of a PES packet, used to store elementary
streams in accord,--,-,- with coding ATRAC coding) which is not defined

the NMEES. isnetdsfined.in MREG, Therefores the, glementary sfLeamsip ;
accordance with the coding which is not defined in MPEG cannot be

MPEGstoreshinithe PES packet O by simply specifying a stream id similarly to
video streams and audio streams as defined in MPEG. [0223]

[021,&dcordingly, in this embodiment, the PES packet data byte in the PES

g ket O of the grlvate -stre m- 1is extende](zI to s&ore the elementar

eSS hactordardWith thaCbdivtg” Rof d&fhed inMBETI ¥ ™

strd%24ke stored in the PES packe ata byte {Fig. 18) of

ct

the PES packet{). 1In the stream id in the PES packet(), in
order to identify the elementary streams stored in the

PES packet data byte, a value in accordance with the
attribute 0of the elementary stream is described.

[0216]

A relationship between values describked in the
PES packet{) and the attributes (types) of elementary
streams are defined in Table 2-18 in the MPEG-2 System
standard. Here, in Fig. 19, Table 2Z-18 in the MPEG-2Z System
standard is shown.

[0217]

In this embodiment, among stream id values defined in
the MPEG-2 System shown in Fig. 19, for example, the values
shown in Fig. 20 are enmployed.

[0218]

In other words, in this embodiment, five patterns,
1011311018, 101311110B, 101111118, 110xxxxxB, and 1110xxxxB,
are employed as stream id values. "x" represents an
arbitrary value of 0O or 1.

[0219]



Here, the extended PES packet data byte in the PES packet O of the
private-stream-1 is described as private _streaml|_PES_payload O .
[0225] "Description of private streaml PES payload O " Fig. 21 shows
syntax of the private _streaml_PES payload( . [0226] The private stream|
PES_payload() includes a - 76 Pack header() and a private payload(). In
the private payload(), elementary streams, such as ATRAC audio
streams, LPCM audio streams, and subtitle streams, in accordance with
coding which is not defined in MREG4 are stored. [0227] At the beginning
of the private header(), a private-stream-id (8 bits) is located. The
private-stream-id is identification information identifying elementary

stieams which are stgred-inthe peivate pawlqad(), rand is.settonfor .,

example, the fotfowing values in accordance with their attributes (types).
st rd8228): in athes wosds, Higu22 shews adefationship between 1 is set to
private-stream-id values and the attributes of elementary streams which
1011 drbGterednin Ave plivate paytoddn. Fig. 20. In addition, the

stream id of the pack() of the padding packet is set to
101111108 in accordance with Fig. 20. Furthermore, the
stream id of the PES packet () in an elementary stream having
an attribute called private_stream_2 is set to 10111111B in
accordance with Fig. 20.

[0220]

In addition, the stream id of the PES packet () of the
audic stream defined in MPEG is set to 110xxxxxB. Low five
bits of 110xxxxxB represent an audio stream number
identifying audio streams. In the program stream
(MPEG2_Program Stream()), 32 (= 2°) audic streams (audio
streams defined in MPEG), which can be identified by the
audio stream number, can be multiplexed.

[0221]

The stream id of the PES packet{) of a video stream as
defined in MPEG is set to 1110xxxxB. Lower four bits xxxx
of 1110xxxxB represent a video stream number identifying
video streams. In the program stream, 16 (= 24} video
streams {video streams defined in MPEG), which can be
identified by the video stream number, can be multiplexed.
[0222]

The PES packet () having a stream id of 1110xxxxB is



[0229] In Fig. 22, three patterns, 0000xxxxB, 0001xxxxB, and
100xxxxxB, are employed as the values of the private-stream-id. "x"
represents an arbitrary value between 1 and 1 similarly to the case in Fig.
20. [0230] According to Fig. 22, the private-stream-id of the
private_streaml_PES_payload() in which an ATRAC audio stream is in
the private payload() is set to 0000xxxxB. Lower four - 77 bits xxxx of
0000xxxxB represent an audio stream number identifying ATRAC audio
streams. In the program stream {MPEG2 Program Stream()), 16 (= 24)
ATRAC audio streams, which can be identified by the audio stream
number, can be multiplexed. [0231) Moreover, according to Fig. 22, the
usedrp@te-sireamqid,ettherivate sueamk PESLRayioadepbingvhigh 4 PGM
audio streams are stored in the private payload() is set to 000IxxxxB.
PES [rowersfoun bits:ofi@@0xxxBrrepreseht @af dutlioostream nembered to
identifying LPCM audio streams. In the program stream, 16 (= 24) LPCM

storgudiy direams GAfeh G b€ fidanttietby theGudid Stréaid nuhiber, Eaf

ot g Mplered. 02321 I aqtion, agcording 9 £, 32, he
a

ment t
priva &-stream-id 6 eprlvat'e-éjtreaml_BE payloa oin oAty shreams

in accordance with ceding {e.g., ATRAC coding) which is not

defined in MPEG, is not defined.in MPEG. Therefore, the
elementary streams in accordance with the coding which is
not defined in MPEG cannct be stored in the PES packet (} by
simply specifying a stream id similarly to video streams and
audio streams as defined in MPEG.
[0223]

Accerdingly, in this embodiment, the
PESmpacketmdaté_byte in the PES packet () of the
private stream 1 is extended to store the elementary streans
in accordance with the coding which is not defined in MPEG.
[0224]

Here, the extended PES packet data byte in the
PES_packet ()} of the private stream 1 is described as
private streaml PES payload().
10225]

"Description of private streaml PES payload()"

Fig. 21 shows syntax of the
private streaml_ PES payload{).
[0226]

The private streaml PES payload() includes a



which subtitle streams are stored in the private payload() is set to
100xxxxxB. Low five bits xxxxx of 100xxxxxB represent a subtitle stream
number identifying subtitle streams. In the program stream, 32 (= 25)
subtitle streams, which can be identified by the subtitle stream number,
can be multiplexed. [0233] Here, compilation of the relationship between
Fig. 20 and Fig. 22 is the above-described Fig. 11. - 78 - [0234] Referring
back to Fig. 21, in the private__streaml_PES_payload(), elements
following the private-stream-id c’haﬂ@e In content depending on the
attribute of the elementary stream stored in the private payload(). The
attribute of the elementary stream stored in the private payload() is
Packdétepmined byhe privatesteaniivacthd beginnlig 6fthe private

pl:ivh(?:ader . #0235 Whe _g;ne g@mrent%qyrs,etgeasrn sg%%%i.n tstle lyate adio
ﬁaﬁeé) )’soéjﬁj )I'RA audio streant (prlvzrf&efstream-lda ::}%ﬁ% Cfi, a
st r/SRETVeddBlr iU USe (8. Ditg) foraxtensipn intie fulupe igjocated and
an AU locator (16 bits) is subsequently located. By using, as a reference,
accoa pasitien yust iaftes thienAUdbdator, the rAldlogator tepresentsithe, are
beginning position of audio access
stored.
[6227]

At the beginning of the private_header{}, a
private stream id (8 bits) is located. The
private stream id is identification information identifying
elementary streams which are stored in the privatempayload(),
and is set to, for example; the following values in
accordance with their attributes (types).

[0228}

In other words, Fig. 22 shows a relaticonship between
private stream id values and the attributes of elementary
streams which are stored in the private payload().

[0229]

~In Fig. 22, three patterns, 0000xxxxB, 0001xxxxB, and
100xxxxxB, are employed as the values of the
private stream id. "x" represents an arbitrary value
between 1 and 1 similarly to the case in Fig. 20.

[06230]
According to Fig. 22, the private stream id of the

private_ streaml PES payload() in which an ATRAC audio stream

is in the private payload{) is set to 0000xxxxB. Lower four



units (ATRAC audio access units) (audio frames) of the ATRAC audio
stream stored in the private payload(). When the audio access units do
not exit in the private payload(), for example, OxFFFF is described in the
AU locator. [0236] When the elementary stream stored in the
private_payload() is an LPCM audio stream (private-stream-id _= LPCM),
an fs_flag (1 bit), a reserved-for-future-use (3 bits), a ch flag (4 bits), and
an AU locator (16 bits) are - 79 sequentially located. [0237] The fs flag
represents a sampling frequency-ofithe-LPCM audio stream stored in the
private payload(). Specifically, when the sampling frequency is, for
example, 48 kHz, the fs_flag is set to 0, and, when the sampling

b1t sregusncyds bl ke, the s flagqis set 10,14[0438] Jhechvflagmper

represents the number of channels of the LPCM audio stream stored in
idertheé fyivate payaad@udhentheceREM aldio streaprisgforrexampieym
monaural, the ch flag is set to 1, and, when the LPCM audio stream is

(MPEGE oy B9 BRLAIAG 7S 88t tb)2. [0236TBY Usifd BCa referenca & pdsiion
wm%{j&f‘%ﬁ%@e HAYLlocatar,the Al locator represents the BRI, .1, be
multiplexed.

[0231]

Moreover, according to Fig. 22, the privateﬁstreamﬂid
of the private streaml PES paylcad() in which LPCM audio
streams are stored in the private paylecad() is set to
OQlexxxB. Lower four bits of 0001xxxxB represent an audio
stream number identifying LPCM audio streams. In the
program stream, 16 (= 24) LPCM audio streams, which can be
identified by the audio stream number, can be multiplexed.
[(0232]

In addition, according to Fig. 22, the
private stream id of the privatemstreamimPES_payloéd{) in
which subtitle streams are stored in the private payload()
15 set to 100xxxxxB. Low five bits xxxxx of 100xxxxxB
represent a subtitle stream number identifyving subtitle
streams. In the program stream, 32 (= 2%} subtitle streans,
which can be identified by the subtitle stream number, can
be muitiplexed.

[0233]
Here, compilation of the relationship between Fig. 20

and Fig. 22 is the above-described Fig. 11.



of audio access units (LPCM audio access units) (audio frames) of the
LPCM audio stream stored in the private payload() . When the audio
access units do not exist in the private _payload O for example, OXFFFF
is described in the AU locator. [0240] When the elementary stream stored
in the private payloadO is a subtitle stream (private-stream-id SUBTITLE),
a reserved for future use (8 bits) is located for - 80 extension in the future,
and an AU locator (16 bits) is subsequently located. By using, as a
reference, a position just after the AlY-locator, the AU_locator represents
the beginning position of subtitle access units of the subtitle stream
stored in the u °). W private p y oau ~ ~~..the subtitle access units do not
(02 3@4stin the private payload(, for example, OXFFFF is described in the AU
locator. [0241.] "Description of private stream2 PES payloadO" Next, Fig.
2R systaxiofdhe pavatecstieam?2 PES paylead(). [0242] The private
stream2 PES payload O is an extension of the PES packet data byte (Fig.
prived)sof Hhe PES pAéket e it ficiprivate SERam 2, that-isCit is:4n kéended

priva%g:g%%keeé datg I%te 2 the PESo‘ggglg"ct Og]l;iéhr?dlng on the
attribute of the elementary stream stored in the
private payload{). The attribute of the elementary stream
stored in the private payload() is determined by the
private stream id at the beginning of the private header().
[0235]

When the elementary stream stored in the
private payload() is an ATRAC audioc stream
(private stream id == ATRAC), a reserved for future use (8
bits) for extension in the future is located and an
AU locator (16 bits) is subsequently located. By using, as
a reference, a position just after the AU locator, the
AU locator represents the beginning position of audio access
units (ATRAC audic access units) {audio frames) of the ATRAC
audio stream stored in the private payload{). When the
audio access units do not exit in the private payload{), for
example, OxFFFF is described in the AU locator.
[0236]

When the elementary stream stored in the
private_payload() is an LPCM audio stream (private stream id
== LPCM), an fs flag (1 bit), a reserved for future use (3

bits), a ch_flag (4 bits), and an AU locator {16 bits) are



private-stream-2. In the private_stream2_PES payloadO, information to

be utilized in video stream decoding is described. [0243] In this

embodiment, the private stream2 PES payload() is located immediately

prior to a decode startable position in the video stream. Accordingly, in

this embodiment, by finding a PES_packet O of the private_stream_2

from the presentation-start-time, decoding can be started from a - 81

video stream following the PES packet(). [0244] Here, the above

RPN_EP_start of the EP_map() in Fig. 14 represents the beginning

position of the PES packet() in the private stream 2. [0245] At the

beginning of the private_stream2 PES_payloadQ , a reserved for future
sequiset(8Bifsy fdrexersion in the future is located. Following it, a

video-stream-id (8 bits), a IstRef picture (16 bits), a 2ndRef_picture (16
[Ozzﬂlt]s), a 3rdRef _picture (16 bits), a 4thRef_picture (16 bits),

ay,, informationC, and VBIO are sequentially located. [0246] In th

S o (£ BN SR ) e Biama 4 or e P Bhoi LRC
audﬂbeé@ﬁﬁ%ﬁﬂ%ﬁﬁig@aﬁﬁi@H@mﬂﬂiﬂkt85§ﬂ¥¥$§@@ﬂnth@pecifically,

private-stream-2 is
when the sampling frequency 1is, for example, 48 kHz, the
fs flag is set to 0, and, when the sampling frequency is
44.1 kHz, the fs flag is set to 1.
10238]

The ch_ flag represents the number of channels of the
LPCM audio stream stored in the private payload(). When the
LPCM audic stream is, for example, monaural, the ch flag is
set to 1, and, when the LPCM audio stream is stereo, the
ch flag is set to 2.

(0239}

By using, as a reference, a position just after the
AU_locator, the AU locator represents the beginning pesition
of audio access units (LPCM audio access units) (audio
frames) of the LPCM audio stream stored in the
private_payload(). When the audioc access units do not exist.
in the private payload(), for example, OxFFFF is described
in the AU locator.

[02407

When the elementary stream stored in the

private payload(} is a subtitle stream (private stream id ==

SUBTITLE), a reserved for future use (8 bits) is located for



described. Based on the video-stream-id, by using information stored in
(the private stream2 PES payload() of) the PES_packet O in the
private-stream-2, (the PES packet O storing) a video stream to be
decoded is specified. [0247] By using relative values, the IstRef picture,
the 2ndRef_picture, the 3rdRef picture, and the 4thRef picture
respectively represent the positions of the last packs (pack()) including
the first, second, third, and fourth - 82 reference pictures between a PES
packet() of a private-stream-2 and ¢hie rext PES packet() of the next
private-stream-2 in a video stream specified by the video-stream-id.
Regarding the IstRef picture, the 2ndRef_picture, the 3rdRef_picture, and

extcthei4hReh pigiures their detailsare dlisciosesas-bytes 1@ figst Popic : s
bytes-to-second P_pic in, for example, Japanese Unexamined Patent
subsApplioation Pubtieatioh NoB§9-46712 (Japanese Patentn ApplicationaNd.i on

_ 07-211420). [0248] In the au_information O , information concernin%
Justyigds edeceds uhlts it fiRtideo Sheamrorh Thd PE S Facket 86 the

oo TSI A S petet 0 S M P T e
stretgferenee diFigs 24he private payload{}. When the subtitle
access units do not exist in the private paylcad(), for
"example, OxFFFF is described in the %Umlocator.
[0241]

"Description of private streamZ PES payload()"

Next, Fig. 23 syntax of the
private stream2 PES payload() .

[0242]

The private_stream2~PES_payload() is an extension of
the PES packet data byte (Fig. 18) of the PES packet () in
the private stream 2, that is, it is an extended
" PES_packet data byte in the PES packet{) of the
private stream 2. -In the private streamZ PES paylcad{(),
information to be utiiized in video stream decoding is
described.

[0243]

In this embodiment, the private stream2 PES payload()
is located immediately prior to a decode startable position
in the video stream. Accordingly, in this embodiment, by
finding a PES packet () of the private stream 2 from the

presentation start time, decoding can be started from a



[0249] The VBIO is used to describe closed caption information. [0250]
The PES_packet() of the private stream 2 having the above-described
private stream2 PES payload() is located at each decode startable point
in each video stream. [0251] Next, Fig. 24 shows syntax of the au
information() in - 83 - Fig. 23. [0252] At the beginning of an
au-information(), a length (16 bits) is located. The length represents the
size of the au_information() including the length. Following the length, a
reserved_for_word_alignment (8-bitg) and a number-of-access-units (8
bits) are sequentially located. The reserved for word alignment is used to
establish word alignment. [0253] The number-of-access-units represents

viddbe sumber of Mideq ageessienitsepichiieskingluded between a
PES_packet() in a private-stream-2 including the number-of-access-units

[024ghd a PES_packet O in the next private-stream-2. [0254]

Here, the above RPN _EP start of the EP map() in Fig. 14
represents the beginning position of the PES packet{) in the
private stream 2.

{0245]

At the beginning of the private_streamzm?ESMpayload(),
a reserved for future use (8 bits) for extension in the
future is located. Following it, a video stream id (8 bits),
a lstRef picture (16 bits), a 2ndRef picture (16 bits), a
3rdRef picture (16 bits), a 4thRef picture (16 bits),
au_information(), and VBI() are sequentially located.

[0246]

In the video stream id, (a value equal to) the
stream id of the PES packet() (in the video stream) located
following the PES packet () in the private stream 2 is
described. Based on the video stream id, by using
information stored in (the private stream2 PES payload(} of)
the PES_packet{) in the private stream 2, (the PES packet ()
storing) a video stream to be decoded is specified.

[0247]

By using relative values, the lstRef picture, the
2ndRef picture, the 3rdRef picture, and the 4thRef picture
respectively represent the positicns of the last packs

{pack{)} incliluding the first, second, third, and fourth



Specifically, in a PES_packet O of a private-stream-2 in which the
private_stream2_PES_payloadO in Fig. 23 has an identical
video-stream-id, from its au_information O to a position adjacent to the
next au information() (if this au_information O is the last au_information O
in a clip stream file, to the end of the clip stream file), the
number-of-access units represents the number of access units (pictures)
included in a video stream represented by the video-stream-id. - 84 -
[0255] Following the number-of-accgss-units, as many for-loop contents
as the number in the number-of-access-units are located. Specifically,
information concerning each of one or more video access units included

refiglEEN A P%§zpa0k8g)c£] & pr}a"%%é '?(;k%WH“dé'}g the

number- gfl access-units a PES pa of the next private-stream-2

privistecaied.c [3256] The inflosmation (videp aecasswnit information)located
in the for-loop is as described below. [0257] Specifically, in the for-loop, a

priwgitstractteopy (@ bits); aniale pefs flag nbityy aniAlldehdtly (2hbits), and
a reserved are located. [0258] In the p|c struct_copy, acop¥ of the
Vldﬁ99~§ﬁﬁﬁ%L% Regarding the 1lstRef pic ure, the

ZzndRef picture, the 3rdRef picture, and the 4thRef picture,
their details are disclosed as bytes to first P pic

bytes to second_P_pic in, for example, Japanese Unexamined
Patent Application Publication No. 09-46712 (Japanese Patent
Application No. 07-211420).

{0248]

In the au information(), information concerning video
access units in the video stream from the PES packet () <f a
private stream 2 to a PES packet() of the next
private stream 2 is described. Details of the
au_information() are described later with reference to Fig.
24,

[G249]

The VBI(}) is used to describe closed caption
information.
{0250]

The PES_packet{) of the private stream 2 having the
above-described private stream2 PES payload() is located at
each decode startable point in each video stream.

[0Z251]

Next, Fig. 24 shows syntax of the au information(} in



described which is as defined in ISO/IEC 14496-10, D.2.2, and which is
set, when the video stream is based on MPEG4- AVCv (ISO/IEC
14496-10), for corresponding video access units. The pic_struct O is
information such as displaying pictures as frames, or displaying a
picture's top field and subsequently displaying a bottom field. [0259] The
au-ref-flag indicates whether the corresponding access units represent a
reference picture to be referred to - 85 when (a picture of) other access
units are decoded. Itis set to 1 whéri the reference picture is represented,
and is set to 0 when the reference picture is not represented. [0260] The
Lu length represents the size of the corresponding access units in units of
Fig.bytés. [0261] Specific Example of Data Recorded on Disc 101 Next, Figs.
25 to 28 show specific examples of data recorded in the above-described
102 %éfmat on the disc 101 in Fig. 1. [0262] In Figs 25 to 28, MPEG2-Video
isA m lgge for.video stre ms and AT L;éilo str ams aje em oned
as au 0" streams.” ﬁoﬁ/ev ?ﬁle Video st %Jérpﬁis A4 the’ addio Sidaths

bitsArenotiimitedda the ahave.Jpptherwerds-for exapple,s 5 ;e of the
au_information () including the length. Following the length,
a reserved for word alignment {8 bits) and a
number of access units (8 bits) are sequentially located.

The reserved for_ word alignment is used to establish word
alignment.

[0253]

The number of access units represents the number of
video access units (pictures) included between a
PES _packet () in a private stream 2 including the
number. of access units and a PES packet () in the next
private stream 2.

[0254]

Specifically, in a PES packet () of a private stream 2
in which the private stream2 PES payload() in Fig. 23 has an
identical video;streamﬁid, from its au_information{) to a
position adiacent to the next au_information() (if this
au_information() is the last au_information() in a clip
stream file, to the end of the clip stream file), the
number_of access_units represents the number of access units
(pictures) included in a video stream represented by the

video stream id.



MPEG4-Visual, MPEG4-AVC, etc., can be employed for the video
streams, and, in addition, for example, MPEG1/2/4 audio, LPCM audio
streams, etc., can be employed. [0263] Differently from the video stream
and the audio stream, regarding the subtitle stream, sequential decoding
and display (output) at equal intervals of the subtitle stream is not always
performed. In other words, the subtitle stream is occasionally supplied
from the buffer control - 86 module 215 and is decoded in the subtitle
decoder control module 218. [0264] 4Figs. 25 to 28 show that, as shown
in Fig. 4, three clip information files ~u000i.Cirr "00002.CLr", and
"00003.CLP" are recorded in the "CLIP" directory on the disc 101, and
[02 shpw specific examples, such as the clip information files "00001.CLP",
"00002.CLP", and "00003.CLP", when, in the "STREAM" directory, three
clipostiaan fifest FGO00IPSY, "00002 PS's ahd *0G003:RStgarpettively oop
corresponding to the three clip information files "00001.CLP", .
contgBbE2 TLP M End HEHGY3.ET P  Afe FetitEéd. *Ho@/eTar Ta- iyt 2538 28,

1ociAthof daigdn the CBLAYLISLRAT fle olc. k5 amitied, [02851 Hingthey,

words, Fig. 25 shows a Specific example of the
or more videc access units included ketween a PES packet ()

of a private stream 2 including the number of access units
and a PES_packet () of the next private_stream 2 is located.
10256]

The information (video access unit information) located
in the for-loop is as described below,
[0257] |

Specifically, in the for-loop, a pic struct copy (4
bits), an au ref flag (1 bit), an AU length (21 bits), and a
reserved are located.

[0258]

In the pic struct copy, a copy of the pic struct{) is
described which is as defined in ISO/IEC 1449%96-10, D.2.2,
and which is set, when the video stream is based on MPEG4-
AVCv (ISO/IEC 14496-10), for corresponding video access
units. The pic struct{) is information such as displaying
pictures as frames, or displaying a picture's top field and
subsequently displaying a bottom field.

[0259] |
The au ref flag indicates whether the corresponding

access units represent a reference picture to be referred to



"PLAYLIST.DAT" file described in Fig. 5. [0266] In Fig. 25, the number of
PlayLists is 2. Thus, the number of PlayList() items included in the
"PLAYLIST.DAT" file is 2. In Fig. 25, between the two PlayList O items,
the first one and the second one are described as PlayList O #0 and
PlayList() #1, respectively. [0267) In the PlayList() #0 as the first
PlayList(), the - 87 capture enable flag PlayList is 1. Thus, secondary use
of video data played back in accordance with PlayList O #0 is permitted.
In addition, in PlayList() #0, the number-of Playltems is 2. Thus, the
number of Playltem() items included in PlayList() #0 is 2. In Fig. 25, the
specific examples of Playltem() #0 and Playltem O #1 as the two

whenPlayltemOritaras are desgiibeddn adewen pat of the: "RlaybistQ #0" 1t is
column. [0268] In the Playltem() #0 as the first Playltem() included in
set RlayListD:#0,the Clipiaformation fite-nameidescrbed: spFgd isand is
"00001.CLP", an In time is 180,090, and an OUT _time is 27,180,090.
set $Rud #BIRNhEPR JISYEFBARE based BhPaitéind) #FRTRE Prayidst()
[026#6(30ranges from time 180,090 to time 27,180,090 in clip stream file
"00001.PS" corresponding to clip information file "00001.CLP".

The AU length represents the size of the corresponding

access units in units of byites.
[0261]
Specific Example c¢f Data Recorded on Disc 101

Next, Figs. 25 to 28 show specific examples of data
recorded in the above-described format on the disc 101 in
Fig. 1.

[0262]

In Figs. 25 to 28, MPEG2-Video is employed for video
streams, and ATRAC audio streams are employed as audio
streams. However, the video streams and the audio streams
are not limited to the above. 1In other words, for exampie,
MPEG4~Visual, MPEG4-AVC, etc., can be employed fcr the video
streams, and, in addition, for example, MPEG1l/2/4 audio,
LPCM audio streams, etc., can be emploved.

{0263]

Differently from the video stream and the audio stream,
regarding the subtitle stream, sequential decoding and
display (output) at egqual intervals of the subtitle stream
is not always performed. In other words, the subtitle

stream is occasionally supplied from the buffer control



[0269) In Playltem O #1 as the second PlayltemO included in PlayList O
#0, the Clip-Information-file-name described in Fig. 6 is."00002.CLP", and
In time is 90,000, and an OUT _time is 27,090,000. Thus, a clip that is
played back based on Playltem( #1 in PlayList O #0 ranges from time
90,000 to 27,090,000 in clip stream file "00002.PS" corresponding to clip
information file "00002.CLP". [0270] - 88 In addition, in Fig. 25, in
PlayList() #1 as the second PlayList(), the capture_enable_flag_PlayList
has 0. Thus, secondary use of videpsdata played back in accordance with
PlayList O #1 is not permitted (prohibited). Also, in PlayList O #1, the
number of Playltems is 1. Thus, the number of Playltem() items included
mocuf} EIPAISLAFLaS LB 25 aispecifis expmple,of:-Rlaylemosn,as
one play item Playltem() is described in a lower part of the "PlayList #1"
modicpdumng[0271] In Playltem O #0 as one Playltem O item included in
PlayList O #1, the Clip Information file name described in Fig. 6 is
{028'90003.CLP", an In time is 81,090,000. Thus, a clip that is played back

based on Playltem 3&#0 in Pla ist O #1 r%ég;es from time 90, OOO to tlme
87 ,686,000n “Qip Strédm file- toosaﬁs Fespondingto c’éhp
clip information files "GOGOL.CLPY, "GO0O00Z.CLP"™, and

"00003.CLP" are recorded in the "CLIP"™ directory on the disc
101, and show specific examples, such as the clip
information files "00001.CLP", "00002.CLP", and JOOOO3.CLP",
when, in the "STREAM" directory, three clip stream files
"000C1.BS", "00002.PS", and "00003.PS" respectively
corresponding to the three clip information files
"O000C1.CLE", M"O0002.CLP", and "00003.CLP" are recorded.
However, in Figs. 25 to 28, part of data in the
"PLAYLIST.DAT"™ file, etc., is comitted.

[0265]

In other words, Fig. 25 shows a specifié example of the
"PLAYLIST.DAT" file described in Fig. 5.

[0266]

In Fig. 25, the number of PlaylLists is 2. Thus, ﬁhe
number of PlayList () items included in the "PLAYLIST.DAT"
file is 2. In Fig. 25, between the two Playlist{) items,
the first one and the second one are described as PlayList ()
#0 and PlayList() #1, respectively.

[0267]

In the PlayList(} #0 as the first PlayList (), the



information file "00003.CLP". [0272] Next, Fig. 26 shows specific
examples of the clip information file Clip o described in Fig. 10. In other
words, Fig. 26 shows specific examples of the clip information files
"00001.CLP", "00002.CLP", and "00003.CLP" in Fig. 4. [0273] In clip
information file "00001.CLP", the - 89 - presentation-start-time is 90,000,
and the presentation-end-time is 27,990,000. Thus, according to a
program stream stored in clip stream file "00001.PS" corresponding to
clip information file "00001.CLP",.cantent for 310
((27,990,0000-90,000)/90 kHz) seconds can be used. [0274] In addition,
in clip information file "00001.CLP", the capture-enable-flag-Clip is 1.

capt HHS: SEGpndary usg of ; (yidepdata correspanding tq) a.vidag streany, ¢

multiplexed in—the program stream stored in clip stream file "00001.PS"
videcoreespengingteclipdafprmation-tile r@OQO LR is1pgrmitied.[02@5) s

Furthermore, in Fig. 26, the number-of-streams in clip information file
permppbed.CLP s 4dFhtis dn thé proyrami-stédm stéredtineorresponding

clip stream file "00001.PS"
number of Playltems is 2. Thus, the number of PlayItem()

items included in PlayList{)} #0 is 2. 1In Fig. 25, the
specific examples of Playltem{) #0 and PlayItem() #1 as the
two Playltem() items are described in a lower part of the
"PlayList{) #0" column.

[0268]

In the PlayItem{) #0 as the first PlayItem{) included
in PlayList() #0, the Clip Information file name described
in Fig. 6 is "00001.CLP", an In time is 180,090, and an
OUT time is 27,180,090. Thus, a clip that is played back
based on PlayItem() #0 in the PlayList() #0 ranges from time
180,090 to time 27,180,090 in clip stream file "0000C1.PS™
corresponding to clip information file "00001.CLP".

[0269]

In Playitem(} #1 as the seéond PlayItem{) included in
PlayList{) #0, the Clip Information_ file name described in
Fig. 6 is "00002.CLP", and In_ time is 90,000, and an
OUT time is 27,090,000. Thus, a clip that is played back
based on PlayItem() #1 in PlaylList() #0 ranges from time
80,000 to 27,090,000 in clip stream file "00002.pPsS"
corresponding te clip information file "00002.CLP™.

(02707



four elementary streams are multiplexed. [0276] When representing the
four elementary streams as stream #0, stream #1, stream #2, and stream
#3, in Fig. 26, specific examples of Streaminfo O of the four elementary
streams, stream #0, stream #1, stream #2, and stream #3, are described
in a lower part of the "00001.CLP" column. [0277] In the first elementary
stream, stream #0, in clip - 90 stream file "00001.PS", the stream id is
OXEO. Thus, this elementary stream, stream #0, is a video stream as
described in Figs. 20 and 22 (or Fig.z11). Although, in this embodiment,
as described above, the private-stream-id has no relationship with the
video stream, it is OxOO in Fig. 26. [0278] In addition, regarding video

st %10% ﬁ:%itéietarg #0, as the firs?egementaigg §§§?§5| r(w f” p Istregg}iﬂlg second

g %hg’picture sizé of tHe Staticln 2) incllided in the
p1ay3feaminfoQ is. 72048, thedtaree ratads 2997 Kz andsthe.cc flagiis,

'Yes'. Thus, this video stream, stream #0, is video data having 720 x 480
secoixels and=eframevpetiod 0f28.97 Hz ahdy#cddditiomdncludes closedt h
caption data. [0279] Furthermore, regardin?élvideo stream, stream #0, as

Plavthe sfirél eferitanirddid -Gl stredn 7l 0obed s, e in
PlayList () #1, the number of Playltems is 1. Thus, the
number of PlayItem({) items included in PlayList{) #1 has 1.
In Fig. 25, a specific examp;e of PlayItem(}#0 as one play
item PlayItem() is described in a lower part of the
"PlayList #1" column.

[0271]

In Playltem{) #0 as one Playltem(} item included in
PlayList () #1, the Clip Information file name described in
Fig. 6 is "00003.CLP", an In time is 81,090,000. Thus, a
clip that is played back based on PlayItem({) #0 in
PlayList () #1 ranges from time 90,000 to time 81,090,000 in
clip stream file "00003.PS" corresponding to clip
information file "00003.CLP".

(02721

‘Next, Fig. 26 shows specific examples of the clip
information file Clip() described in Fig. 10. In other
words, Fig. 26 shows specific examples of the clip
information files "00001.CLP", "00002.CLP", and "00003.CLE"
in Fig. 4.
[0273]

In clip information file "00001.CLP"™, the



number_of Dynamiclnfo of the Streaminfo() (Fig. 10) is 0. Thus, a set of
the pts_change_point and Dynamiclnfo() does not exist. [0280] Next,
regarding the second elementary stream, stream #1, in clip stream file
"00001.PS", the stream id is OxBD, and the private_stream_id is OxOO.
Therefore, this elementary stream, stream #1, is an ATRAC audio
stream, as described in Figs. 20 and 22. 91 - [0281] In addition, regarding
ATRAC audio stream, stream #1, as the second elementary stream in clip
stream file "00001.PS", in the Statigigfo.O (Fig. 12) included in the
Streaiminfo O , the audio langguage code is 'JAPANESE', the channel
configuration is 'STEREQ', the Ife existence is 'NO', and the sampling

pre {EAHEPEY IS g@ﬁ‘é -chhgrefore s AJRAG gudigsiream, stream #1, is

Japanese and stereo audio data. In addition, a low-emphasis channel is

presf@hincluded and the.sampling fregiency i5.48 kilad0282)-Futthegmers, a
regarding ATRAC audio stream, stream #1, as the second elementary

progueansinclipstreamy ik 100601 PSS the mombelof DyRamiclfd of the
Streaminfo O (Fig. 10) is 0. Thus, a set of the pts change %oing'and the
T%ﬁ%ﬁﬂahﬂﬂ)B8e§hb?e%gﬁormatlon file "0CO LPY", ccntent

o nn

for 310 ({(27,9%0,000—50,000)/80 kHz) seconds can be used.
[0274]

In additicn, in clip informationuﬁile "00001.CLP", the
capture enable flag Clip is 1. Thus, secondary use of
(video data corresponding tc) a video stream multiplexed in
the program stream stored in clip stream file "00001.PS"
corresponding to clip information file "00001.CLP" is
permitted.

[0275]

Furthermecre, in Fig. 26, the number of streams in clip
information file "00001.CLP" 1s 4. Thus, in the program
stream stored in corresponding clip stream file "00001.PS",
four elementary streams are multiplexed.
r0276]

When representing the four elementary streams as stream
#0, stream #1, stream #2, and stream #3, in Fig. 26,
specific examples of StreamInfo () of the four elementary
streams, stream #0, stream #1, stream #2, and stream #3, are
described in a lower part of the "00001.CLP" column.

[0277]

In the first elementary stream, stream #0, in clip



[0283] Next, regarding the third elementary stream, stream #2, in the clip
stream file "00001.PS", the stream id is OxBD, and the private-stream-id
is 0x80. Therefore, this elementary stream, stream #2, is a subtitle
stream, as described in Figs. 20 and 22. [0284] In addition, regarding the
subtitle stream, stream #2, as the third elementary stream in clip stream
file - 92 "00001.PS", the subtitle language code of the StaticInfo() (Fig.
12) included in the Streaminfo() is 'JAPANESE' and the configurable flag
is 0. Therefore, this subtitle stream,9Stream #2, is a Japanese subtitle
data, and changing its display form is not permitted (prohibited) [0285]
Furthermore, regarding subtitle stream, stream #2, as the third

st reglemeniary 'stréamiinkdip, stigam filer'@8001PS's tieeAUmbetiofis, this
Dynamicinfo of the Streaminfoﬁ%ﬁ(Figr 10) is 0. Thus, a set of the pts

e lengidngeYpotitaiithe DyivaRiciiffo( HBes ndiesist. fH2861 NERt, Hsgrdinged
i1 B ream ML OXEE St 1 prite-shAba S 04t Trdiefore, ti
emboleMentary siream Stream #3yis,a subtitle %@Fﬁ&i@%&%&ﬁgﬂ@ has no
relationship with the videc stream, it is 0x00 in Fig. Z26.
[0278]

In addition, regarding video stream, stre@m,#ﬂ, as the
first elementary stream in clip stream file "00001.PS", the
picture_éize of the StaticInfo() (Fig. 12) included in the
StreamInfo() is '720 x 480", the frame rate is '29.97 Hz',
and the cc flag is 'Yes'. Thus, this video stream, stream
"#0, is video data having 720 x 480 pixels and .a frame period
of 29.97 Hz, and, in addition, incliludes closed caption data.
[0279]

Furthermore, regarding video stream, stream #0, as the
first elementary stream in clip stream file "00001.P3", tThe
nunber of DynamicInfo of the StreamInfo() {(Fig. 10) is 0.
Thus, a set of the pts_change point and DynamicInfo() does
not exist.

[0280]

Next, regarding the second elementary stream, stream #1,
in clip stream file "00001.PS", the stream id is 0xBD, and
the private stream id is 0x00. Therefore, this elementary
stream, stream #1, is an ATRAC audic stream, as described in

Figs. 20 and 22.



Figs. 20 and 22. [0287] In order to distinguish between subtitle stream,
stream #2, as the third elementary stream in clip stream file "00001.PS",
and subtitle stream, stream #3, as the fourth elementary stream, their
private-stream-id items are 0x80 and Oxa8l, respectively. [0288] In
addition, regarding subtitle stream, stream #2, as - 93 the fourth
elementary stream in clip stream file "00001.PS", the subtitle language
code of the Staticlnfo() (Fig. 12) included in the Streaminfo() is
'JAPANESE' and the configurable-flag is 1. Therefore, this subtitle
stream, stream #3, is a Japanese subtitle data, and changing its display
form is permitted. [0289] Furthermore, regarding the program stream,
[o2¢Sfream #3, as the fourth elementary stream in clip stream file
"00001.PS", the number of Dynamiclnfo of the Streaminfo O (Fig. 10) is
0.7Phus]&iset ©f the-pts=ochainge pointrandthe i Dynamicinfp Qoesmol 1,
exist. [0290] Next, in Fig. 26, regarding clip information file "00002.CLP",
as the presematicn-StapimE Ys 90000t the! presehizttivn-drid-me is

n0@/109%000. Therefore, according v (pig. 12) included in the

StreamInfo (), the audio_language_code is 'JAPANESE', the
channel configuration is 'STEREO', the lfe existence is 'NO',
and the sampling;ﬁrequency is '48 kHz'. Therefore thig
ATRAC audio stream, stream #1, is Japanese and stereo audio
data. In addition, a low-emphasis channel is not included
and the sampling frequency 1is 48 kHz.

[0282]

Furthermore, regarding ATRAC audio stream, stream #1,
as the second elementary stream in c¢lip stream file
"00001.PS8", the number of DynamicInfo of the Streamlnfol()
(Fig. 10) is 0. Thus, a set of the pts change point and the
DyvnamicInfo{) does not exist.

[0283]

Next, regarding the third elementary stream, stream #2,
in-the cliip stream file "00001.PS", the stream id is 0xBD,
and the private_ stream id is 0x80. Therefore, this
elementary stream, stream #2, is a subtitle stream, as
described in Figs. 20 and 22.

[0284]

In addition, regarding the subtitle stream, stream #2,

as the third elementary stream in clip stream file



to the program stream stored in clip stream file "00002.PS" corresponding
to clip information file "00002.CLP", content for 300 seconds
((27,090,000-90,000)/90 kHz) can be used. [0291] In addition, in clip
information file "00002.CLP", the capture-enable-flag Clip is 0. Therefore,
secondary use of a video stream multiplexed in the program stream
stored in clip stream file "00002.PS" corresponding to clip information file
"00002.CLP" is not permitted (prohibited). - 94 - [0292] Furthermore, in
Fig. 26, the number-of-streams in clip information file "00002.CLP" is 4.
Therefore, in the program stream stored in corresponding clip stream file
"00002.PS", four elementary streams are multiplexed similarly to the case
w00 0ibthe abovedeseripad; elip-stieam .filg cOQQEI.BS".{A293]: Whenrn ro ()
representing the four elementary streams as stream #0, stream# 1,
{F"igstréah #2nahddtrdam#3he Fig. 263 18petificlexamplds. 8hSHEEaMiIrfo) the
(Fig. 10) of the four elementary streams as stream #0, stream# 1, stream

conigyuraP Shedrnf ér%_ @e_scri 85 h96Wer bt of ﬁié%b‘é_é?.@_@e an,
streQumR. [0294] Here, In Kig. 26, the contents of the JfreaminfoQ of ; ¢

dis

rt

ay form 1s not permitted {(prohibited).

e
fre-d

[0285]

Furthermore, rega?ding subtitle stream, stream #2, as
the third elementary stream in clip stream file "00001.PS",
the number of DynamicInfo of the StreamInfo() {(Fig. 10) is 0.
Thus, a set of the pts change point and the DynamicInfol()
does not exist.

[0286]

Next, regarding the fourth elementary stream, stream #3,
in clip stream file "00001l.PS", the stream id is OxBD and
the private stream id is 0x81. Therefore, this elementary
stream, stream #3, is a subtitle stream, as described in
Figs. 20 and 22.

16287]

In order to distinguish between subtitle stream, stream
#2, as the third elementary stream in clip stream file
"00001.PS", and subtitle stream, stream #3, as the fourth
elementary stream, their private stream id items are 0x80
and 0x81, respectively.

[0288]

In addition, regarding subtitle stream, stream #2, as



each of the first to fourth elementary streams, streams #0 to #3, in clip
stream file "00002.PS", are identical to those of the Streaminfo O of each
of the first to fourth elementary streams, streams #0 to #3, in the
above-described clip stream file "00001.PS". Accordingly, their
description is omitted. [0295] As described above, since the contents of
the Streaminfo() of each of the first to fourth elementary - 95 streams,
streams #0 to #3, in clip stream file "00002.PS", are identical to those of
the Streaminfo() of each of the firstitp fourth elementary streams, streams
#0 to #3, in the above-described clip stream file "00001.PS", the first
elementary stream, stream #0, in clip stream file "00002.P5" is a video

the $Weamyand the.second elementary stream, srean: #leisian AFRAG  ps,

audio stream. In addition, both the third elementary stream, stream #2,
the amndthefourth-elementary streant, streans #3areIsubtitle stieams. [0296]

Next, in Fig. 26, regarding clip information file "00003.CLP", the
inclyraénidtionlstart Hinf8 90t000, ahtl théAprdtentatioAtehd-tife is

o & 0005 P& Sorreshotiding 16 i Iformaation e “0d00% Ll
stre&aNtent far:900 seconds {(81,09Q,000:90,000)/90.kkz) Gan ke Hged« s

display form is permitted.

[0289]

Furthermore, regarding the program stream, stream #3,
as the fourth elementary stream in clip stream file
“00001.pP8", the number of DynamicInfo of the StreamInfo()
(Fig. 10) is 0. Thus, a set of the pts change point and the
DynamicInfo () does not exist. |
[0290]

Next, in Fig. 26, regarding clip information file
"00002.CLP", the presentation start time is 20,000 and the
presentation end time is 27,090,000. Therefore, according
to the program stream stored in clip stream file "00002.pPS"
corresponding to c¢lip informaticon file "Q0002.CLPY, content
for 300 seconds {(27,090,000—S90,000) /90 kHz) can be used.
{0291]

In addition, in clip information file "00002.CLP", the
capture_enable flag Clip is 0. Therefore, secondary use of
a video stream multiplexed in the program stream stored in
clip stream file "00002.PS" corresponding to clip

information file "§0002.CLP" is not permitted (prohibited).



[0297] In addition, in clip information file "00003.CLP", the capture enable
flag Clip is 1. Therefore, secondary use of video streams multiplexed with
the program stream stored in clip stream file "00003.PS" corresponding to
clip information file "00003.CLP" is permitted. [0298] Furthermore, in Fig.
26, the number-of-streams in clip information file "00003.CLP" is 3. Thus,
in the program - 96 stream stored in corresponding clip stream file
"00003.PS", three elementary streams are multiplexed. [0299] When
representing the three elementary syygams as stream #0, St 1, and
stream #2, in Fig. 26, specific ream . examples of Streaminfo() (Fig. 10)
of the three elementary streams, stream #0, stream #1, and stream #2,

¢ described in a lower part in the "00003.CLP" column. [0300]

egarding the first elementary stream, stream #0, in clip stream file
"08008:RSmthe straamid is. OXED. Thusy Hhis eleragntarrstkgam jsireamp
#0, is a video stream, as described in Figs. 20 and 22 (or Fig. 11).
inf Gimilatpto thel first@ldrieéntahp Streama stredh#0: roelip, stigarh fite

"00001.PS", the private-stream-id is OxOO. ) .
program stream stored in corresponding clip stream file

{cz

*00002.78", four eiementary streams are multiplexed
similarly to the case in the above-described clip stream
file "00001.PS".

[0293]

When representing the four elementary streams as stream
#0, stream# 1, stream #2, and stream #3, in Fig. 26,
specific examples of StreamiInfo() (Fig. 10) of the four
elementary streams as stream #0, stream# 1, stream #2, and
stream #3 are described in a lower part of the "(00002.CLP"
column.

[0294]

Here, in Fig. 26, the contents of the StreamInfo() of
each of the first to fourth elementary streams, streams #0
to #3, in clip stream file "00002.PS", are identical to
those of the StreamInfo() of each of the first to fourth
elementary streams, streams #0 to #3, in the above-described
clip stream file "00001.PS". Accordingly, their description
is omitted.

[0295]
As described above, since the contents of the

Streaminfo () of each of the first to fourth elementary



[0301] In addition, regarding video stream, stream #0, as the first
elementary stream in clip stream file "00003.PS", in the StaticlnfoO (Fig.
12) included in the StreamInfoO, the picture size is '720 x 480, the frame
rate is 29.97 Hz, and the cc_flag is 'NO'. Therefore, this video stream,
stream #0, is video data having 720 x 489 pixels and a frame period of
29.97 Hz, and does not include any closed caption data. [0302]
Furthermore, regarding video stream #0 as the first - 97 - elementary
stream in clip stream file the numbeg of Dynamiclnfo of "00003.PS",
Streaminfo() (Fig. 10) is 2. Thus, in the Streaminfo(), two sets of pts
change points and Dynamiclnfo() items are described. [ViV3J Next,

str 6%ardl é;spe %e&c 58 eﬁemgatargstreﬁm stream #1, |n cI|p @m Ig
IS'Ox

003. Us, this &lemerit ry stream, stream# i54 video”

e Sligam, As. deseribedindias: 20and;22§arFigedl) 1B OTdRIdn of the
distinguish between video stream, stream #0, as the first elementary

firstream ifocliptstrearefiln'00003 3¢ amd videor signal, trem #3, as thethe
second elementary stream, their stream id items are OXEO and OXxEl,

abogsHEERNEIP R datbitons SRRty to Efem8ARAR stam, #8arh it fas the

o 1eALS IR0 sream D ElR sy5am e J9900LPELIher i 1e 00002 ps

is a video stream, and the second elementary stream, stream
#1, is an ATRAC audio stream. In addition, both the third
elementary stream, stream #2, and the fourth elementary
stream, stream #3, are subtitle streams.

[0296]

Next, in Fig. 26, regarding clip information file
"00003.CLP", the presentation start time is 90,000, and the
presentation _end time is 81,090,000. Therefore, according
to the program stream stored in clip stream file "00003.PS"
corresponding to <¢lip information file ™00003.CLP", content
for 900 seconds (({81,090,000—90,000)/90 kHz) can be used.
[0297]

In addition, in clip information file "00003.CLP", the
capture_enable flag Clip is I. Therefore, secondary use of
video streams multiplexed with the program stream stored in
clip stream file "0O0003.P3S"™ corresponding to clip
information file "00003.CLP" is permitted.

[0298]
Furthermore, in Fig. 26, the number of streams in clip

information file "C0003.CLP" is 3. Thus, in the program



private-stream-id is OxOO. [0304] In addition, video stream, stream #1,
as the second elementary stream in clip stream file "00003.PS", the
picture size, frame rate, and cc flag of the Streaminfo() (Fig. 12) included
in the Streaminfo O are identical to those concerning video stream,
stream #0, as the first elementary stream. Therefore, video stream,
stream #1, as the second elementary stream in clip stream file _
"00003.PS", is video data having 720 x 480 pixels and a frame period of -
98 29.97 Hz, and does not include glgsed caption data. [0305]
Furthermore, regarding video stream, stream #1, as the second
elementary stream in clip stream file "00003. PS", the number of

st r2ynamiglnfo;of Jtreaminfa.Q (9. 10)ds 0, ThUs. aset pf the-plschangg.

points and the Dynamicinfo() does not exist. [0306] Next, regarding
threiream:#2 asihe thitd-elemeniary stieamgn el stream file "00003.PS",

the stream id is OXxBD and the private-stream-id is OxOO. Thus, this
[02%tdmentary stream, stream #2, is an ATRAC audio stream, as described

i, Figs. 20,209 22, 193071, acion,regayging ATRAC aud stream,

stream #0, stream #1, and stream #2, in Fig. 26, specific
exampies of StreamInfo(}) (Fig. 10) of the three elementary
streams, stream #0, stream $#1, and stream #2, are described“
in & lower part in the "00003.CLP" cclumn.

[(0300]

Regarding the first elementary stream, stream #0, in
clip stream file "00003.PS8", the stream id is O0xEO0. Thus,
this elementary stream, stream #0, is a video stream, as
described in Figs. 20 and 22 (or Fig. 11). Similarly to the
first elementary stream, stream #0, in clip stream file
"00001.PS8", the private stream id is 0x00.

[0301]

In addition, regarding video stream, stream #0, as the
first elemenﬁary stream in clip stream file "00003.PS", in
the StaticInfo{) {(Fig. 12) included in the StreamInfo(), the
picture_size is '720 x 480', the frame_rate is 29.97 Hz, and
the cc flag is 'NO'. Therefore, this video stream, stream
#0, 1is wvideo data having 720 x 489 pixels and a frame period
of 29.97 Hz, and deoes not include any closed caption data.

[0302]

Furthermore, regarding videc stream #0 as the first



as the third elementary stream in clip stream file "00003.PS",, the
audio-language-code, channel configuration, Ife_existence, and sampling
frequency of the Streaminfo O (Fig. 12) included in the Streaminfo O are
identical to those in ATRAC audio stream, stream #1, as the second
elementary stream in clip stream file "00001.PS". Therefore, ATRAC
audio stream, stream #2, as the third elementary stream in clip stream file
"00003. PS", is Japanese and stereo audio data. In addition, a
low-emphasis channel is not includgg and the sampling frequency is 48
kHz. 99 - [0308] Furthermore, regarding ATRAC audio stream, stream #2,
as the third elementary stream in clip stream file "00003.PS", the number

elem%%@%wigwgQyilensg‘?ﬁ@irgfg@e(ﬂg'éloiés 31 Ehus, in the Streaminfo

, three sets of pts changé points and Dynamicinfo() items are

numb@esasibedy 10309 Nexd, big. 20 shows asspeciicrexanple of the(EPguap o)
O in the clip information file Clip() described in to Fig. 10. In other words,
is 2Fig. 2hshowsra specifid-acanpleio? the EPRap - Fig. 14 in the clip

information file "00001.CLP" in Fig. 4..[0310] In Fig. 27, the .
Pt S AABoRSHAT-BENTRS G 9 fridp OHE™LS THEE, MR ER =S
@}apo, decode startable

(030

Next, regarding the second elementary stream, stream #1,
in clip stream file "00003.PS8", is OxEl. Thus, this
elementary stream, stream #1, 1s a video stream, as
described in Figs. 20 and 22 (or Fig. 11}. In order to
distinguish between video stream, stream #0, as the first
elementary stream in clip stream file "00003.PS", and video
signal, stream #1, as the second.elementary stream, their
stream id items are OxEO and OxEIl, respectiﬁely. In
addition, similarly to elementary stream, stream #0, as the
first elementary stream in clip stream file "00001.PS", the
private stream id is 0x00.
[0304] |

In addition, wvideo stream, stream #1, as the second

elementary stream in clip stream file "00003.PS"™, the
picture_size, frame rate, and cc _flag of the StreamlInfo()
(Fig. 12) included in the StreamInfc() are identical to
those concerning video stream, stream #0, as the first
elementary stream. Therefore, video stream, stream #1, as
the second elementary stream in clip stream file "00003.P3",

is video data having 720 x 480 pixels and a frame period of



point information concerning one elementary stream is described. [0311]
In addition, in the EP map O in Fig. 27, the stream id is OXEO. Therefore,
as described in Figs. 20 and 22, in the EP_mapQ, decode startable point
information (PTS_EP_start and RPN_EP start (Fig. 14)) concerning the
video stream specified by the stream id, which is OXEO, is described. In
other words, Fig. 27 shows the EP map o for clip information file
"00001.CLP", and, in clip stream file "00001.CLP" - 100 corresponding to
clip information file "00001.CLP",-theg elementary stream in which the
stream id is OXEO is the first video stream, stream #0, of clip stream file
"00001.CLP", as described in Fig. 26. Thus, the information described in

- 29, otheEP mapy) isdhe RIS EPstart and- RPN, ER. start of the,decode

startable point of the video stream, stream #0. [0312] In Fig. 27, decode
[0 30startable points of the first video stream, stream #0, of clip stream file

"00001.CLP", five PTS_EP_start and RPN EP_start points from the

b@guﬁﬁn@ré@raesd?mraﬁd@ Je3ERRIORTGTRE sixBT ARADIHE-PES ke

secc I EENED saitenins s opited, (0333 Athoval, By BR AR,
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number of Dynamicinfo of StreamlInfo() (Fig. 10) is 0. Thus,
a set of the pts change points and the DynamicInfo() does
not exist.

[0306]

Next, regarding stream #2 as the third elementary
stream in clip stream file "00003.P8", the stream id is 0xBD
and the private stream id is 0x00. Thus, this elementary
stream, stream #2, ig an ATRAC audio stream, as described in
Figs. 20 and 22.

(0307] |

In addition, regarding ATRAC audio stream, stream #2,
‘as the third elementary stream in clip stream file
"00C03.PS", the audio language code, channel configuration,
lfe existence, and sampling frequency of the StreamInfo ()
(Fig. 12) included in the StreamInfo() are identical to
those in ATRAC audio stream, stream #1, as the second
-elementary stream in clip stream file "00001.PS". Therefore,
ATRAC audio stream, stream #2, as the third elementary
stream in clip stream file "000603.PS", is Japanese and
stereo audio data. In addition, a low-emphasis channel is

not included and the sampling frequency is 48 kHz.



private-stream-id is OxOO, when the stream id represents a video
stream, the private_stream_id has no relationship (is ignored), as
described above. [0314] Next, Fig. 28 shows specific examples of
PlayListMark() in the PlayList O #0 and PlayList O #1 (the PlayList O in
Fig. 5) described in Fig. 25. [0315] The upper side of Fig. 28 shows the
PlayListMark() (Fig. 7) of PlayList() #0. - 101 - [0316] In the upper side of
Fig. 28, the number of PlayList marks in the PlayListMark() in PlayList()
#0 is 7. Thus, the number of Mark()sitems included in (the PlayListMark()
of) PlayList() #0 is 7. [0317] In addition, on the upper side of Fig. 28,
among seven MarkO items included in PlayList O #0, the first Marko or
030%Ic}':1rk() #0 is a chapter mark since the mark type (Fig. 7) is 'Chapter'. In
dition, since the ref_to_Playltem_id (Fig. 7) is 0, Marko #0 belongs to
Playltere@ritdrbetweendhe twg Rieghtems#diands#k imkig. 2bwehieh are
included in PlayList() #0. Since the mark-time-stamp is 180,090, Mark #0
as tibe ik on S (@ldybaEk fibie) E80I000 R clfp- stremmifilé Svhich is

I Kk n Playltem O #
00 G%y%dSQaCthS%du%berayg D}(?namlcinfo of the StreamInfol()

{Fig. 10) is 3. Thus, in the StreamlInfo (), three sets of
pts _change points and DynamicInfo() items are described.
[0309]

Next, Fig. 27 shows a specific example of the EP map ()
in the c¢lip information file Clip() described in to Fig. 10.
In other words, Fig. 27 shows a specific example of the
EP map(} in Fig. 14 in the clip information file "00001.CLP"
in Fig. 4.

[6310]

In Fig. 27, the number of stream id entries in the
EP map(} is 1. Thus, in this EP map(), decode startable
point information concerning one elementary stream 1is
described.

[G311]

In addition, in the EP map() in Fig. 27, the stream id
is OxEC. Therefore, as described in Figs. 20 and 22, in the
EP map ()}, decode startable point informaticn ({(PTS EP start
and RPN_EP_start (Fig. 14)) concerning the video stream
specified by the stream id, which is OxE0, is described. 1In
other words, Fig. 27 shows the EP map() for clip information

file "00001.CLP", and, in clip stream file "00001.CLP"



included in PlayList O #0. Furthermore, since the entry ES_stream-id
and the entry-ES-private-stream-id are both 0's,. Marko #0 is not
associated with either elementary stream. In addition, Mark() #0
represents a chapter whose number is 1 since the mark data is 1. [0318]
Here, the clip stream file that is played back based on Playltem #0
included in PlayList #0 is clip stream file "00001.PS" specified by
"00001.CLP", which is described in Fig. 25 and which is described in the
102 - Clip_Information_file_name of Jayltem #0. Therefore, the above
time 180,090 represented by the mark-time-stamp of Mark() #0 is a time
of clip stream file "00001. PS". [0319] On the upper side in Fig. 28,

cor ARG e, 3even Matko jtems, includsg in:PlayList .40, the futh Marko

or Mark #4 s a chapter mark similarly to the first Mark #0. [0320] [n other
e 1 enw@rdsrihedfiftheMark(h o Meck #41s asehapter mark sinoe the mark Hype

(Fig. 7) is 'Chapter'. In addition, Mark #4 belongs to Playltem O #1
firdfetwednthe twe dRlayltdms #0 arfd #Pin Figirs whictrarefihékided in

PlayList #0. Mark #4 is a mark on time 90,000 of a clip stream file that is

"00Gfidyéd-Back Basetrair PlayTtant B1 fihBluded in Playiist #bSndd treand o
deséggﬁégﬂggk%%%ogg;map() is the PTS EP start and
RPN_EP_start of the decode startable point of the wvideo
stream, stream #0.

[G312]

In Fig. 27, decode startable points of the first videc
stream, stream #0, c¢f clip stream file "00001.CLP", five
PTS EP start and RPN _EP start points from the beginning are
described and a description of the sixth and other
PTS_EP_start and RPN _EP start points is omitted.

[0313]

Although, in the EP map{) in Fig. 27, the
private_ stream_id is 0x00, when the stream id represents a
-video stream, the private stream id has no relationship (is
ignored), as described above.

{0314]

Next, Fig. 28 shows specific examples of PlayListMark()
'in the PlayList ()} #0 and PlayList () #1 {(the PlaylList{) in
Fig. 35) described in Fig. 25.

[0315]
The upper side of Fig. 28 shows the PlayListMark() (Fig.

7) of PlayList () #0.



Furthermore, since the entry-ES-stream-id and the
entry-ES-private-stream-id are both 0's, Mark #4 is not associated with
either elementary stream. Mark #4 represents a chapter whose number is
2 since the mark data is 2. [0321] Here, the clip stream file that is played
back based on Playltem #1 included in PlayList #0 is clip stream file
"00002.PS" specified by "00002.CLP" which is described in Fig. 25 and
which is described in the - 103 - Clip-Information-file-name of Playltem #1.
Thus, the above time 90,000 repreésented by the mark-time-stamp of
Mark #4 is a time of clip stream file "00002.PS". [0322] In addition, on the
upper side in Fig. 28, among the seven Marko items included in PlayList
[03 70, the second Mark() or Mark #1 is an index mark since the mark_type
(Fig. 7) is'Index'. In addition, since the ref to Playltem id (Fig. 7) is O,
Mark #hetongsitoPlayiten #0isetwedn thdigwo Playltems #0 and #1 in

% 25 WhICh are mclude%ln PlaylList #g Sin¢e the mark time stam %
mm%e 096, R L BH Hark Bt il 5580596 YA chy streBnfite #at i O

splayed bagk hased,an Rlgyliem 40 '@HH}Q&CL'%P'QMQS%Q 1 E4Lhermore, .
since the entry ES stream id and the entry ES private stream id are bot
Playdg, Made#l(is aat) PlayList () #0 is 7.
[0317]

In addition, on the upper side of Fig. 28, among seven
Mark() ditems included in PlayList () #0, the first Mark() or
Mark()‘#O is a chapter mark since the mark type (Fig. 7) is
‘Chapte;', In addition, since the ref to PlayItem id (Fig.
7) is 0, Mark() #0 belongs to Playltem() #0 between the two
PlayItems #0 and #1 in Fig. 25 which are included in
‘PlayList() #0. Since the mark time stamp is 180,080, Mark
#0 is a mark on time (playback time) 180,090 in a clip
stream file which is played back based on PlayItem() #0
inciluded in PlayList () #0. Furthermore, since the
entry ES stream id and the entry ES private stream id are
both 0's, Mark() #0 is not associated with either elementary
stream. In addition, Mark{) #0 represents a chapter whose
number is 1 since the mark data is 1.

[0318]

Here, the clip stream file that is plaved back based on
PlayItem #0 included in PlayList #0 is clip stream file
"00001.PS"™ specified by "00001.CLP", which is described in

Fig. 25 and which is described in the



associated with either elementary stream. Mark #1 represents an index
whose number is 1 since the mark data is 1. [0323] Here, the clip stream
file that is played back based on Playltem #0 included in PlayList #0 is
clip stream file "00001.PS", as described above. Thus, the above time
5,580,090 represented by the mark-time-stamp of Mark #1 is a time in
clip stream file "0000I.PS". [0324] - 104 On the upper side in Fig. 28,
among the seven Mark() items included in PlayList #0, Mark #2, Mark #5,
and Mark #6 which are the third Magk(), the sixth Mark(, and the seventh
Marko are index marks similar to the second Mark #1. [0325] In addition,
on the upper side in Fig. 28, among the seven Mark() items included in

i PI st#O the fo Marko or #3 Aan ev since the
?}%I fl Sy |fto BI %}ile—llg SDISO

Fmar type @g )1 Event ince t e
aboWMarki#3 belongs 40 P@gﬁa@%@b@ww meetV\t@al?:lﬁ)"tE%ﬂ% #Or ang #34n

Fig. 25 which are included in PlayList #0. In addition, since the mark time
Markstampds 16,380;09C; Mdrkd#3iis a mrarkrat fime=16,380000R the clip
stream file that is played back based on Playltem #0 included in PlayList
. Furthermore, since the entry ES stream id and the

On the upper side in Fig. 28, among the seven Mark(;
items included in PlavyList{) #0, the fifth Mark() or Mark #4
~is a chapter mark similarly to the first Mark #0.

[0320]

In other words, the fifth Mark () or Mark #4 is a
chapter mark since the mark type (Fig. 7) is 'Chapter'. 1In
addition, Mark #4 belongs to PlayIltem{) #1 between the two
PlayItems #0 and #1 in Fig. 25 which are included in
PlayList #0. Mark #4 is a mark on time 90,000 of a clip
stream file that is played back based on PlayIltem #1
included in PlayList #0 since the mark time stamp is 90,000.
_Furthermore, since the entry_ESﬁstream;id and the
entry ES private stream id are both 0's, Mark #4 is not
assoclated with either elementary stream. - Mark #4
represents a chapter whose number is 2 since the mark data
is 2.

[0321]

Here, the clip stream file that is played back based on
PlayIltem #1 included in PlayList #0 is clip stream file
"00002.P3" specified by "00002.CLP" which is described in

Fig. 25 and which is described in the



entry ES private stream id are both 0's, Mark #3 is not associated with
either elementary stream. Mark #3 generates an event having O as an
argument since the mark type is 0. [0326] Here, the clip stream file that is
played back based on Playltem #0 included in PlayList #0 is clip stream
file "00001.PS", as described above. Thus, the above time 16,380,090
represented by the mark-time-stamp of Mark #3 is a time in clip stream
file "00001.PS". [0327] - 105 On the upper side in Fig. 28, on the right
outside a PlayListMark() list of Playkist #0, each time from the beginning
of Playltem(), which belongs to Mark() is shown, and, on the further right
side, each time from the beginning of PlayList #0 is shown. [0328] Next,

c15:gnREIger ide In Fla. 20, 1he Blayisilak) (g, DialEIaisLiLe. ..

show e lower side in Fig. 28, the number of PlayList marks

timdn the BlayListMack(}: ot Rlaybist dhleisyd: dihusi the rumRer ofMakkeritens i s
included in (the PlayListMark O of) the PlayList #1 is 3. [0330] In

a tigdditioh, ohithe fowersidé intFig” 280amoig three

103221

In addition, on the upper side in Fig. 28, among the
seven Mark() items included in PlayList #0, the second
Mark () or Mark #1 ié an index mark since the mark type (Fig.
7) is 'Index'. In addition, since the ref to Playltem id
(Fig. 7) is 0, Mark #1 belongs to PlayItem #0 between the
two PlayItems #0 and #1 in Fig. 25 which are included in
PlayList #0. Since the mark time stamp is 5,580,090, Mark
#1 is a mark at time 5,580,090 of a clip stream file that is
played back based on Playltem #0 included in PlavyList #0.
Furthermore, since the entry ES stream id and the
entry ES private stream id are both 0's, Mark #1 is not
assoclated with either elementary stream. Mark #1
represents an index whose number is 1 since the mark data is
1.

[06323]

Here, the clip stream file that is'played back based on
PlayItem #0 included in PlayList #0 is clip stream file
"0C001.P8", as described above. Thus, the above time
5,580,090 represented by the mark time stamp of Mark #1 is a
time in clip stream file "00001.PS".

[0324]



Mark() items included in PlayList #1, the first Mark() or Mark #0 is a
chapter mark since the mark type (Fig. 7) is 'Chapter'. In addition, Mark
#0 belongs to one Playltem #0 in Fig. 25 which is included in PlayList #1
since the ref _to_Playltem id (Fig. 7) is 0. Since the mark_time_stamp is
90,000, Mark #0 is a mark at time 90,000 in a clip stream file that is
played back based on Playltem #0 included in PlayList #1. Furthermore,
since entry-ES-stream-id and the entry ES private stream id are both 0O's,
Mark #0 is not associated with e_‘ithfé gle_mentary stream. Since the - 106
mark type is 0, the number of mark #0 represents a chapter number.
[0331] Here, the clip stream file that is played back based on Playltem #0

included in PlayList #1 is clip stream file "00003.PS" specified by

OPOST PR bet T i G infoimatR Ho-Ramesst Bl 56!
itemdnerefore, dhe above 9Q,09Q represepied bythe marktime stamp; of Magk 4

#0 is a time in clip stream file "00003.PS". [0332] On the lower side in
whid¥gad® ameng three Marka temnst ineludiedth Playllisti#1, ihel seeend

Marko or Mark #1 is an event mark since the mark type (Fig. 7) is 'Event'.
sevaptaddiicr Mark28l Belgfidgs fPeHe PR30 FiGhes sasemes Mark #1.
wﬁ'g(}:luded in PlayList #1 since the

In addition, on the upper side in Fig. 28, among the
seven Mark () items included in PlayList #0, the fourth
Mark() or Mark #3 is an event mark since the mark type (Fig.
7) is "Event'. Since the ref to Playitem id (Fig. 7) is 0,
Mark #3 belongs to PlayItem #0 between the two PlayIltems #0
and #1 in Fig. 25 which are included in PlayList #0. In
addition, since the mark time stamp is 16,380,090, Mark #3
is a mark at time 16,380,090 of the clip stream file that is
played back based on PlayItem #0 included in PlayList #0.
Furthermore, since the entry ES stream id and the
entry_ES_private“Stream;id are both 0's, Mark #3 is not
associated with either elementary stream. Mark #3 generates
an event having 0 as an argument since the mark type is 0.
[0326]

Here, the clip stream file that is played back based on
PlayItem #0 included in PlayList #0 is ciip stream file
"00061.P8", as described above. Thus, the above time
16,380,030 represented by the mark time stamp of Mark #3 is
a time in clip stream file "00001.PS"™.

[0327]



ref to Playltem id(Fig. 7) is 0. Also, since the mark time stamp is
27,090,000, Mark #1 is a mark at time 27,090,000 in the clip stream file
that is played back based on the Playltem #0 included in PlayList #1.
Furthermore, since the entry-ES-stream-id is OXEO and the entry
ESprivate streamid is 0, Mark #1 is associated with an elementary stream
which is specified (identified) when the stream id is OXEO, that is, it is
associated with the video stream, as described in Figs. 20 and 22. Since
the mark data is 1, Mark #1 generates an event having 1 as an - 107 -
argument. [0333] Here, the clip stream file that is played back based on
Playltem #0 included in PlayList #1 is clip stream file "00003.PS", as

described above. Thys, the abgve ti 27,090,000 represented by the
K G106 RN o MOk AL 3 e i ouieli HEEbo0BI Far 2

12,0334k n-additign, the yideo styean in whichthestream.idds QXEQ.and

with which Mark #1 is associated is the video stream to which Mark #1
begibelargs afd nwhichdhe sireamiidndesdriedsn the Y0008)CLR" shown,

described in the Clip-Information-file-name of Playltem #0 included in
and,plgpL istwl firighos is OXHO 9k GtherdF6ids FitRethEr first Bletnéiftdiypning

or FHIEFM(YIep siteam), siream #0, among the

[0328]

Next, on the lower side in Fig. 28, the PlayListMark()
(Fig. 7) of PilayList #1 is shown.

[0329]

On the lower side in Fig. 28, the
number of PlayList marks in the PlayListMark() of PlayList
#1 is 3. Thus, the number of Mark() items included in (the
PlayListMark{) of) the PlayList #1 is 3.

{03307

In addition, on the lower side in Fig. 28, among three
Mark () items included in PlayList #1, the first Mark() or
Mark #0 is a chapter mark since the mark type (Fig. 7) is
"Chapter’. 1In addition, Mark #0 belongs to one PléyItem #0
in Fig. 25 which is included in PlayList #1 since the
ref to_Playltem id (Fig. 7) is 0. Since the mark time stamp
is 90,000, Mark #0 is a mark at time 90,000 in a clip stream
file that is played back based on PlayItem #0 included in
PlayList #1. Furthermcre, since entry ES stream id and the
entry ES private_stream id are both 0's, Mark #0 is not

associated with either elementary stream. Since the



three elementary streams, streams #0 to #2, which are multiplexed in clip
stream file "00003.PS". [0335] Next, on the lower side in Fig. 28, among
the three Marko items included in PlayList #1, the third Marko or Mark #2
is an event mark since the mark type (Fig. 7) is "Event In addition, Mark
#2 belongs to one Playltem #0 in Fig. 25 which is included in PlayList #1
since the ref to Playltem id (Fig. 7) is 0. Also, Mark #1 is a mark at time
27,540,000 in the clip stream file that is played - 108 back based on the
Playltem #0 included in PIayList_#JlaiEcg the mark-time-stamp is
27,540,000. Since the entry-ES-stream-id is OXEl and the
entry-ES-private-stream-id is 0, Mark #2 is associated with an elementary
stream which is specified (identified) when the stream id is OxEl, that is, it
marifs bpsciated With e VMBS Stréam 45" dedtibedi B! 20 ahd 224k ©*
ition, since the mark data is 2, Mark #2 generates an event having 2
as an argument. [0336] Here, the clip stream file that is played back
103Pmped on Playltem #0 included in PlayList #1 is clip stream file
"00003.PS". Thus, the above time 27,540,000 represented by Mark #2 is
a liesin dlipsstrebipfilet'06803. PS'e[0337] is played back based on

num

PrayItem #0 included in PlayList #1 is clip stream file
"00G03.P3S" specified by "00003.CLP" described in the
Clip Information_file name of PlayItem #0. Therefore, the
above 90,000 represented by the mark time stamp of Mark #0
is a time in clip stream file "00003.PS".
(03321

On the lower side in Fig. 28, among three Mark() items
included in PlavList #1, the second Mark() or Mark #1 is an
~event mark since the mark type (Fig. 7) is 'Event'. In
addition, Mark #1 belongs to one Playitem #0 in Fig. 25
which is included in PlayList #1 since the
‘ref to PlayIltem id ‘(Fig. 7) is 0. Also, since the
mark time stamp is 27,090,000, Mark #1 is a mark at time
27,090,000 in the clip stream file that is played back based
on the PlayIltem #0 included in Playlist #1. Furthermore,
since the entry ES stream id is OxEO0 and the
entry ES private stream id is 0, Mark #1 is associated with
- an elementary stream which: is specified (identified} when
the stream id is O0xE0, that is, it is associated with the
video stream, as described in Figs. 20 and 22. 8Since the

mark data is 1, Mark #1 generates an event having 1 as an



In addition, the video stream in which the stream id is OxEl and with
which the Mark #2 is associated is the video stream to which Mark #2
belongs and in which the stream id described in "00003.CLP" described
in the Clip-Information-file-name of Playltem #0 included in PlayList #1 in
Fig. 25 is OxEIl. In other words, it is the second elementary stream (video
stream), stream #1, among the three elementary streams, streams #0 to
#2, which are recognized by clip information file "00003.CLP" and which
are multiplexed in clip stream file " % 3.PS". 109 - [0338] Here, on the
lower side in Fig. 28, on the right side outside the list of PlayListMark() in
PlayList #1, each time from the beginning of Playltem() to which Mark()
belongs is shown. [0339] In Fig. 28, chapter and index numbers
arg48pisented by the chapter and index marks are described in the mark
{033@?& However, the chapter and index numbers represented by the
chapter and index marks can be recognized by, for example, counting the
numbers eftchapilaramarksant index matks in: PlaylisibarkQ atheughd on
they are not described in the mark data. [0340] Description of Disc
PlayDégive Opetatioh:ded in PlayList #1 is clip stream file
"O0003.P8", as described above. Thus, the above time
27,090,000 represented by the mark time stamp of Mark #1 is
a time in clip stream file "000C3.PS".
[0334]

In addition, the video stream in which the stream id is
0xE0 and with which Mark #1 is associated is the video
stream to which Mark #1 belongs and in which the stream id
described in the "00003.CLP" described in the .

Clip Information file name of Playltem #0 included in
PlaylList #1 in Fig. 25 is 0xE0. In other words, it is the
first elementary stream (video stream)}, stream #0, among the
three elementary streams, streams #0 to #2, which are
multiplexed in clip stream file "00003.P3".

{0335]

Next, on the lower side in Fig. 28, among the three
Mark () items included in PlaylList #1, the third Mark{) or
Mark #2 is an event mark since the mark type (Fig. 7) is
"Event"™. In addition, Mark #2 belongs to one Playltem #0 in
Fig. 25 which is included in PlayList #1 since the
ref to Playlitem id (Fig. 7) is 0. Alsc, Mark #1 is a mark

at time 27,040,000 in the clip stream file that is played



Next, assuming that the data (files) as described in Figs. 25 to 28 is
recorded, the operation of the disc device in Fig. 1 is described. [0341]
After the disc 101 is loaded into the disc drive 102, a message
representing the loading is reported to the video content playback
program 210 through the drive interface 114, and, in addition, the
operating system 201 in Fig. 2. When receiving, from the operating
system 201, the message indicating that the disc 101 has been loaded
into the disc - 110 drive 102, the vﬁj content playback program 210
starts the pre-playback process in'Fig. 29. [0342] "Pre-Playback
Process" Specifically, Fig. 29 is a flowchart illustrating a pre-playback

process performed by the V|deo ntent ck pro ram 210. %0343]
bac L Sn ik oW Broe BopE TP o eds doLiHba by e 5 1nce

the f&%bam%ess@%@vvﬂs 9@6@&% bg dime- serially, performed in the order

described in flowchart form, and may be performed in parallel or
ent rSepasatelt: doweveriis tusspecification, for convenience, the disc-drive

operation or process is described in accordance with the flowchart.
entry ES private stream id is C, Mark #2 is associated with
an elementary stream which is specified (identified) when
the stream id is OxEl, that is, it is associated with the
video stream, as described in Figs. 20 and 22. In addition,
since the mark data is 2, Mark #2 generates an event having
2 as an argument.
[0336]

Here, the clip stream file that is plaved back based on
PlayItem #0 included in PlayList #1 is c¢lip stream file
"00603.P3"., Thus, the above time 27,540,000 represented by
Mark #2 is a time in clip stream file "00003.PS".
f0337]

In addition, the video stream in which the stream id is
OxEl and with which the Mark #2 is assoclated is the video
stream to which Mark #2 belengs and in which the stream id
described in "G0003.CLP" described in the
Clip_Information_ file name of PlayItem #0 included in
PlayList #1 in Fig. 25 is OxE1l. 1In other words, it is the
second eleméntary stream (video stream), stream #1, among
the three elementary streams, streams #0 to #2, which are
recognized by clip information file "00003.CLP" and which

are multiplexed in clip stream file "00003.PS".



[0344] In the pre-playback process, in step S101, the video content
playback program 210 uses a file system function of the operating system
201 to check the disc 101 about whether or not the disc 101 is normal for
the video content playback program 210. [0345] As described above,
accessing (file reading) of the disc 101 is performed by using the file
system function of the video content playback program 210. Its
description is - ill - omitted below, if necessary. [0346] If, in step S101, it
is determined that the disc 101 is not normal, that is, for example, if a file
system employed by the disc 101 isUof a type that does not match the
operating system 201, and, if the "VIDEO" directory is not located in the
root directory, the video content playback program 210 determines that
{03 3Hé file system does not match the disc 101, the process proceeds to

5102, and the graphics processing module 219 performs error. processi
bétore ’finclasrhir%1 the ﬁr‘é-pﬁa)%ac? girgcgs}“sg [0;487] I%notﬁzlrewgﬁd%%Fn f.’?fegg

out ST Rracessing, the geapliss: Precessing madule 219;9aneratesdyideo: s ne
data of) an error message indicating that the disc 101 is not normal, and

from the beginning of Playitem() to which Mark({) belongs is

shown.

[0339]

In Fig. 28, chapter and index numbers represented by
the chapter and index marks are described in the mark data.
However, the chapter and index numbers represented by the
chapter and index marks can be recognized by, for example,
counting the numbers of chapter marks and index marks in
PlayListMark(} although they are not described in the
mark data.

[0340]
Description of Disc Device Operation

Next, assuming that the data (files) as described in
Figs. 25 to 28 is recorded, the operation of the disc device
in Fig. 1 is described.

[0341]

After the disc 101 is loaded into the disc drive 102, a
message representing the loading is reported to the video
content playback program 210 through the drive interface 114,
and, in addition, the operating system 201 in Fig. 2. When
receiving, from the operating system 201, the message

indicating that the disc 101 has been loaded into the disc



outputs the message from the video output module 220, whereby an error
message is displayed. In addition, in other error processing, for example,
a warning beep can be output from the audio output module 221, the disc
101 can be unloaded from the disc drive 102, etc. [0348] Alternatively, if,
in step 5101, it is determined that the disc 101 is normal, the process
proceeds to step S103. The video content playback program 210 uses
the content data supplying module 213 to request and read two data files,
the - 112 "SCRIPT.DAT" file and "E&@YI__IST.DAT" file located in the
"VIDEQ" directory in the disc 101 (Fig. 4), from the operating system 201,
and proceeds to step 5104. In step S104, the "SCRIPT.DAT" file is

. sup F) d tq the script contro] module 21 a%the "PLAYLIST DAT" file is
SIS vt A el Ppcioh Mian ka2 Aered el Bl ST

pre-becegdsfrom.step S104,10 pstgps $305 through S107, and the player
control module 212 performs initialization. The script control module 211

[ 0 34mdits for the script control module 211 to finish the initialization. [0350]
“Initialization of Player Control Module 212" In the initialization, in step

" BA05E by Whakkingrthecss” |

Specifically, Fig. 29 is a flowchart illustrating a
pre-playback process performéd by the video content playback
program 210.

[0343]

Here, the following disc-~drive operation or process
described by the flowchart does not always need to be time-
serially performed in the order described in fleowchart form,
and may be performed in parallel or separately. However, .in
this specification, for convenience, the disc-drive
operation or process is described in accordance with the
flowchart.

(03441

In the pre-playback process, in step 5101, the video
content playback program 210 uses a file system function of
the operating system 201 to check the disc 101 about whether
or not the disc 101 is normal for the video content playback
program 210.

[0345]

As described above, accessing (file reading) of the

disc 101 is performed by using the file system function of

the video content playback program 210. Its description is



"PLAYLIST.DAT" file, the player control module 212 finds the number of
clip information files used in the "PLAYLIST.DAT" file and their file
names. [0351] Specifically, since, in the present case, the
"PLAYLIST.DAT" file is as shown in Fig. 25 and the number_of PlayLists
in the "PLAYLIST.DAT" file in Fig. 25 is 2, the player control module 212
recognizes that two PlayList O items or the first PlayList #0 and the
second PlayList #1 exist. In addition, since, regarding the first - 113
PlayList #0 in the "PLAYLIST.DAT" file in Fig. 25, the number of PlayLists
is 2, the player control module 212 recognizes that, in PlayList #0, two
Playltem() items or the first Playltem #0 and the second Playltem #1 exist.

omi t% Jeg)aérliré%to th Cgp@c-([znfo%rr]}ation-file-name of each of the first Playltem

* sacord P ayﬂem #1 ifictuded in PlayList #0 in the

[034 ELAYLIST.DAT" file in Fig. 25, the player control module 212 recognizes
that the clip information file of the first Playltem #0 included in PlayList #0
IsT'000a 1. GHRranglithe clip informatidrefile iof cifie tsesond Rtaydtesr #1043 is
"00002.CLP". [0352] Since the number of PlayLists is 1, in a similar

not makRer fortthe seéond Py LSt #IP e plafercontrb? mivgefep gmp Loyed

by (RECHNZES et ong Rlayilen O (Playltem #0) eXi8ts Ade cn the
operating system 2061, and, if the "VIDEO" directory is not
located in the root directory, the vigeo content playback
program 210 determines that the file system does not match
the disc 101, the process proceeds to Si02, and the'graphics
processing module 219 performs error processing before
finishing the pre-playback process.

[0347]

In other words, in the error processing, the graphics
processing module 219 generates (video data of) an error
message indicating that the disc 101 is not normal, and
outputs the message from the video output module 220,
whereby an error message is displayed. In addition, in
other error processing, for example, a warning beep can be
output from the audio output module 221, the disc 101 can be
unlcaded from the disc drive 102, etc.

[0348]

Alternatively, if, in step $101, it is determined that
the disc 101 is normal, the process proceeds to step S103.
The video content playback program 210 uses the content data

supplying module 213 to reguest and read two data files, the



recognizes, from the Clip Information file name in the Playltem #0, that
the clip information file of the Playltem #0 is "00003.CLP". [0353] After
that, proceeding from step S105 to S106, the player control module 212
reads, from the disc 101, the clip information files recognized in step
5105. Specifically, it reads three clip information files "00001.CLP",
"00002.CLP", and "00003.CLP" from the "CLIP" directory in the "VIDEO"
directory of the disc 101. 114 [0354] Although, in reading of the clip
information files in step 5106, it ls(?tggcignt to read only a clip information
file of Playltem of initially generated PlayList(), in this embodiment, as
described above, the clip information files of Playltem() items of all
Pla%List ).items are read beforehand. [0355] Proceeding to step 5107

"SCRHEF nrétessintlift stal5106:thé bayePtontrdl mEddiR 1o deténineg
uvzmth%fitps&éggﬁfsinaﬁﬁgca%%d@dﬂafeegiﬂa%.th% ¢lip infarmation files

recognized in step 5105, and further (chec out) determines whether
ope €ip strgamfles.gorespondiag fo-the-read clip infospatian files exist onep
the disc 101. Specifically, in step 5107, it is determined whether or not
5104, the "SCRIPT.DAT" file is supplied to the script
~contrel module 211 and the “PLAYLIST.DAT"™ file is supplied
to the plaver control module 212.
[0349}1

After that, the process proceeds from step S104 to
steps 5105 through 5107, and the plaver contrcl module 212
performs initialization. The script control module 211
waits for the script control module 211 to finish the
initialization.

[0350]
"Initialization of Player Control Module 212"

In the initialization, in step S105, by analyzing the
"PLAYLIST.DAT™ file, the player control module 212 finds the
number of clip information files used in the "PLAYLIST.DAT"
file and their file names.

[0351]

Specifically, since, in the present case, the
"PLAYLIST.DAT" file is as shown in Fig. 25 and the
number of PlayLists in the "PLAYLIST.DAT" file in Fig. 25 is
2, the player control module 212 recognizes that two

PlayList () items or the first PlaylList #0 and the second

PlayList #1 exist. In addition, since, regarding the first



the process has succeeded in reading clip information files "00001.CLP",
"00002.CLP", and "00003.CLP", and it is further determined whether or
not the clip information files "00001.CLP", "00002.CLP", and
"00003.CLP", and clip stream files "00001.PS", "00002.PS", and
"00003.PS", in which only the extensions of file names differ, exist in the
"STREAM" directory below the "VIDEQO" directory on the disc 101. [0356]
In step S107, if it is determined that the reading of the clip information
files recognized in step S105 has - 1395 failed, or it is determined that the
clip stream files corresponding to th clip information files do not exist on
the disc 101, that is, for example, if clip information files and clip stream
files necessary for playback in_accordance with the "PLAYLIST.DAT" file

Plavirbiot fécorded v '[HDEL&IEEE%’E fifelviddd E6ntet Elh%a@@prob}?&m
numb210 djgt%;in nes t%tlt doef no&{réa gkﬂ £h%9'5801r9t1 dg edszaozstep
S162. Fhe above

The a escribed’error proc smg IS per orme

recdy¥@iRlayagkiarocess isfinishesk: [G35,7] cAlternatively.df in stﬁ@eﬁﬁs%ﬂt iBhe

determined that the process has succeeded in reading the clip
firdnfordvation efiled becoyhiz8ttinstey 5405 bad itismeterntmdd that they clip
stream files corres&ndgl’?g to the clip information files exist on the disc

refgﬁfﬁqﬁeﬁﬁwgpeo aﬁggﬁﬁtlon file name of each of the
first PlayItem #0 and second PlayItem #1 included in

PlayList #0 in the "PLAYLIST.DAT" file in Fig. 25, the
player control module 212 recognizes that the clip
information file of the first Playltem #0 included in
PlayList #0 is "00001.CLP" and the clip information file of
the second Playltem #1 is "00002.CLP".

[0352]

Since the number of PlaylLists is 1, in a similar manner
for the second PlaylList #1, the player control module 212
recognizes that one Playltem() (PlayItem #0) exists, and
recognizes, from the Clip Informaticon file name in the
PlayItem #0, that the clip information file of the PlayItem
#0 is “00003.CLP".

(0353}

After that, proceeding from step $105 to S106, the
player control module 212 reads, from the disc 101, the clip
information files recognized in step S105. Specifically, it
reads three clip information files "00001.CLP"™, "00002.CLP",
and "00003.CLP" from the "CLIP" directory in the "VIDEO"

directory of the disc 101.



finishes the initialization and proceeds to step 5108. [0358] In step S108,
the script control module 211 initiates interpreting and executing the
"SCRIPT.DAT" file. [0359] By way of example, the script control module
211 executes the "SCRIPT.DAT" file, whereby, when the player control
module 212 is instructed to play back the first PlayListO (PlayList #0), the
playback process in Fig. 30 is performed. 116 - [0360] "Playback
Process" Specifically, Fig. 30 is a flowchart illustrating the playback
process performed by the video _con%pt playback program 210. [0361]
"Playback Preparing Processing” In the playback process, at first, in steps
S121 and 5122, the player control module 212 performs playback
reparing processing for PlayList(), whose playback is requested by the
[03 s4c]ript control module 211, that is, the first PlayList O (PlayList #0). [0362]

RSRELYONE. i AL e Pl ot ORI i
step S106, it is sufficient to read oniy a clip information
file of Playltem of initially generated PlayList(), in this
embodiment, as described above, the clip information files
of PlayItem(} items of all PlayList () items are read
beforehand.

[0355]

Proceeding to step 5107 after processing in step 5106,
the player control module 212 determines whether the process
has succeeded in reading the c¢lip information files
recognized in step S$105, and further {checks about)
determines whether clip stream files corresponding to the
read clip information files exist on the disc 101.
Specifically, in step 5107, it is determined whether or not
the process has succeeded in reading clip information files
"OOOOL.CLP“, "o0002.CLPY, and "OOOO3.CLP", and it is further
determined whether or not the clip information files
."00001.CLP", "00002.CLP", and "00003.CLP", and clip stream
files "00001.Ps"™, "00002.PS", and "00003.PS", in which only
the extensions of file names differ, exist in the "STREAM"
directory below the "VIDEQ" directory on the disc 101.
[0356]

In step S107, if it is determined that the reading of

the clip information files recognized in step $105 has



included in the first PlayList #0, and proceeds to step S122. The player
control module 212 checks, in clip stream file "00001.PS" which is played
back based on the first Playltem #O0 included in the first PlayList #0, a
playback starting position in which playback is to be started and which
corresponds to the IN time of Playltem #0. [0363] Here, when the IN time
(Fig. 6) of Playltem O represents the beginning of the clip stream file, a
program stream may be read from the beginning of the clip stream - 117
file. When the IN time represents aﬁ%sitjpn other the beginning of the clip
stream file, it is necessary to perform finding (checking) a position
corresponding to the IN time and reading the program stream therefrom.

~ [0364] Specifically, as is shown in Fig. 25, the IN time of the firs
failsdyitéth #bfinciRided b HE-HRE Pidyitent #6 i~ 150,0907 TH8 playe:™

control module 212 finds.a.pla ing.pasition. adap or..,
Comfs%‘?ﬁéb,lvﬁ#c%%s i N%t%% %?%eéf/ﬁggnq%? s bl g% rﬁg&) g 27
the Qfclip stream ileat00091.GLR" whichds played kackibasedontreifisst

Playltem #0 included in the first PlayList #0. [0365] In other words, by
filassingd biddry searcheor thelike, nhe pisier tontsl médulea? searches

for the maximum . L
accordance with the "PLAYLIST.DAT" file are not recorded on

the disc 101, the video content playback program 210
determines that 1t does not match the disc 101, and proceeds
to step $102. The above-described error processing is
performed and the pre-playback process is finished.

[0357]

Alternatively, if, in step S5107, it is determined that
the process has succeeded in reading the clip information
files recognized in step S105 and it is determined that the
clip stream files corresponding to the clip informaticn
files exist on the disc 101, the player control module 212
- finishes the initialization and proceeds toc step S108.

[0358]

In step $108, the script control module 211 initiates
interpreting and executing the "SCRIPT.DAT" file.
[0359]

By way of example, the script control moduie 211
executes the "SCRIPT.DAT" file, whereby, when the player
control module 212 is instructed to play back the first
PiayList{) (PlayList #0), the playback process in Fig. 30 is

performed.



PTS EP start which satisfies the expression PTS EP start 5 IN time from
among the PTS EP start items which are described in the EP map o and
which represent decode startable positions. The reason that the PTS EP
start not greater than the IN time is searched for is that the position
represented by the IN time is not always a decode startable position.
[0366] In this case, the IN time is 180,090, as described above. In
addition, in the EP map o shown in Fig. 27 of - 118 clip stream file
"00001.CLP" which is played backpased on the first Playltem #0 included
in the first PlayList #0, 180,090 is described as the maximum
PTS_EP_start satisfying the expression PTS EP start <_ IN time.
[036§ erefore, in the player control module 212, from the EP map O shown in
Ig. 27, a PTS EP start of 180,090 is searched for. [0367) In addition, in
= pthe player gontrol module 212, (sector) 305, which is the RPN EP start
corresponding to the found RPN EP start is read, and a position in clip
strpamifile J'O0DO L. PS'gvhill isikepredented by the RPNi1EPrstariof 30be
is determined as a playback starting position. [0368] After the player

plavEstrol PAGRAS 2 1P etsiriifes the playbackstartingpEsitioR gsyback

prog%%%crg)fg ‘above, it proceeds

[0361]
"PLayback Preparing Processing"

In the pilayback process, at first, in steps 5121 and
3122, the player contrcl module 212 performs plavback
preparing processing for PlayList (), whose playback is
reguested by the script control module 211, that is, the
first PlayList () (PlayList #0).

[0362]

. In other words, in step 5121, the player control module
212 recognizes the IN time (Fig. 6} of the first PlayItem #0
included in the first PlaylList #0, and proceeds to step S$122.
The player control module 212 checks, in clip stream file
- "00001.PS™ which is played back based on the first PlayIltem
#0 included in the first PlayList #0, a playback starting
position in which playback is to be started and which
corresponds to the IN time of PlayIltem #0.
[6363]

Here, when the IN time (Fig. 6} of PlayItem()
represents the beginning of the clip stream file, a program

stream may be read from the beginning of the clip stream



from step 5122 to 3123 and controls the graphics processing module 219
to display a time code. In accordance with the control of the player control
module 212, the graphics processing module 219 generates and outputs
(video data of) the time code to the video output module 220. This
initiates display of the time code. [0369] Here, the time code whose
display is initiated in step S123 is, for example, a value obtained by
converting the beginning of PlayList() into 00:00:00 - 119 -
(hours:minutes:seconds). In addition, chapter and index numbers may be
displayed with the time code or without the time code. [0370] "Analyzing
P layListMark()" After display of the time code is initiated in step 5123,
the process proceeds to step 5124. The player control module 212

£1 1 ayerfdfhis ardifzind plodBEsihGRn fitfich the® PR st Whase iaybddk is
beg :{IE:HH% ed py,the scriptcantrol module 211, thatds, fhe PlaylistMark()

ig. 7y described in the first PlayList() (PlayList #0) is analyzed. [0371]
per fRecifically: sigce,dn dhe PlaylisiMasik() shown ©mthe supperiside toFighe

28 of the first PlayList #0 in the already read "PLAYLIST.DAT" file, the
IN time and reading the program stream therefromn.
[0364]

Specifically, as is shown in Fig. 25, the IN time of
the first Playltem #0 included in the first Playltem #0 is
180,090. The player control module 212 finds a playback
starting position adapted for 180,090, which is the IN time
of PlayItem #0, from the EP_map{) in Fig. 27 of clip stream
file "000O01l.CLP"™ which is played back based on the first
PlayItem #0 included in the first PlayList #0.

[0365]

In other words, by using a binary search or the like,
the player control module 212 searches for the maximum
PTS_EP start which satisfies the expression PTS EP start <
"IN time from among the PTS EP start items which are
described in the EP map() and which represent decode
startable positions. The reason that the PTS_EP start not
greater than the IN time is searched for is that the
position represented by the IN time is not always a decode
startable position.

{03661
In this case, the IN time is 180,090, as described

above. In addition, in the EP map() shown in Fig. 27 of



number of PlayList marks is 7, the player control module 212 recognizes
that the Mark() items included in PlayList #0 is 7. [0372] In addition, by
analyzing seven Mark() items on the upper side in Fig. 28 which are
included in PlayList #0, based on the ref to Playltem_id, the player control
module 212 recognizes that four Mark() items from the first to fourth ones
among the seven Mark() items belong to the first Playltem O (Playltem
#0) in the PlayList #0. - 120 - [0373] After that, the player control module
212 extracts the mark-time-stamp ;{[ TS_Of the four Mark() items which
belong to the first Playltem #0 of PlayList #0, and passes the extracted
items, as an arrangement in which the number of elements is 4, to the

15 T T L e e e e e o,
the Which are-the, mark time stamp,iterms of fayr Marke itemsfrom fhe figgf to
fourth ones among the seven Mark() items on the upper side in Fig. 28,
180 a0e passedifrsnriieplayer adntrahmotule? FX® fite decoding softsaly ing
‘ module 214. At this time, the player control module 212 also informs the
the qeeBamydotitrol odife PaathatthBatiriblfes of tRESE fiffes aréMEkR
playa 2088y YYhen ing gre measured by the tmer unit 2144 coincides with.
27, a PTS_EP start of 180,090 is searched for.
[0367]

In addition, in the player control module 212, (sector)
305, 'which is the RPN EP start corresponding to the found
RPN _EP start is read, and a position in clip stream file
"0C001.PS8" which is represented by the RPN EP start of 305
is determined as a playback starting position.

[0368]

After the player control module 212 determines the
playback starting position, as described above, it proceeds
from step 5122 to-5123 and contrels the graphics processing
module 219 to display a time code. 1In accordance with the
control of the player control module 212, the graphics
processing module 219 generates and outputs (video data of)
the time code to the video output module 220. This
initiates display of the time code.

[0369]
Here, the time code whose display is initiated in step

8123 is, for example, a value obtained by converting the

beginning of PlayList{) into 00:00:00



the time of the "Mark Process" attribute, the decoding control module 214
informs the player control module 212 of a message representing the
coincidence, the time that coincides with the time of the "Mark Process"
attribute, and the "Mark Process" attribute. [0374] "Determining
Elementary streams to be played back"™ Next, proceeding from step 5124
to 5125, the player control module 212 determines elementary streams to
be played back. 121 - [0375] In other words, since, in the clip information
file "00001.CLP" in Fig. 26, whose filg name is described in the
Clip_Information_file_name of the first Playltem #0 (Fig. 25) of the first
PlayList #0, which is PlayListO whose playback is requested by the script
(houGaNERl moadule 211 thes numberrof:stieams:is 4 thejiayerGontroh ge
module 212 recognizes that four elementary streams are multiplexed in
numkeareesponding clipssiteaye files/ D001 IRS"t Innadditior; byr sequéntiatlyt he
checking the stream-id of Staticinfoo of the clip information file
time"0pPPe.CLP" and necessary private-stream-id in Fig. 26, the player
[037% ntrol module 212 recognizes that the four elementary streams are one
video stream, one ATRAC audio stream, and two subtitle streams. In

« nofher,words, the pumbey of glementary streams which have
After display of the time code is initiated in step
5123, the process proceeds to step 5124. The player control
module 212 performs analyzing processing in which the

PlayList () whose playback is requested by the script control

module 211, that is, the PlayListMark(} (Fig. 7) described
in the first PlayList(} (PlayList #0) is analyzed.
[0371)

Specifically, since, in the PlavIistMark() shown on the
upper side in Fig. 28 of the first PlayList #0 in the
already read "PLAYLIST.DAT" file, the
number of PlayList marks is 7, the player control module 212
recognizes that the Mark{) items included in PlayList #0 is
7.

[0372]

In addition, by analyzing seven Mark() items on the
upper side in Fig. 28 which are included in PlayList #0,
based on the ref to Playltem id, the player control module
212 recognizes that four Mark() items from the first to
fourth ones among the seven Mark{) items belong to the first

PlayItem() (PlayItem #0) in the PlayList #0.



attributes and which are multiplexed in clip stream file "00001.PS" is
recognized. [0376] Information of the number of elementary streams
which have attributes and which are multiplexed in the clip stream file is
used in switching an elementary stream being played back (audio
switching, subtitle switching, etc.). In addition, the subtitle stream may not
exist in the clip stream file (no subtitles are included in content), and, in
determining whether or not the subtitle stream exists, the - 122
information of the number of eleme %[ady streams having "Subtitle Stream"
attributes. [0377] Based on the resuft of checking StaticlnfoO, as
described above, the player control module 212 selects and determines
elementary streams to be played back. However, since, in this case, the
1036 elementary streams multiplexed in clip stream file "00001.PS" only

coptain pniy,ane "Yideo Sieam” alifbyte elementary streamand only

one "Audio Stream" attribute elementary stream, "Video Stream" attribute
ma r Rlemeriapt skgams and "Andimstreamr afiHbule) elemertary steaansaen g
not selectable, so that the one video stream and the one audio stream
to {ATRACraldi8 stehntraré Odeteriinedidsséletientary dtieantste behe
played back. [0378]

extrag%ed-ltems, as-an arrangement in which the number of
élements is 4, to the decoding controi module 214, In other
wgrds, in the above manner, four time points, {180,080},
{5,580,090}, {10,980,090}, and {16,380,090}, which are the
mark time stamp items of four Mark() items from the first to
fourth ones among the seven Mark(} items on the upper side
in Fig. 28, are passed from the player control module 212 to
the decoding control module 214. At this time, the plaver
control module 212 also ‘informs the decoding control module
- 214 that the attributes of these times are "Mark Process"'.
When the time measured by the timer unit 214A coincides with
the time of the "“Mark Process" attribute, the decoding
contrel medule 214 informs the player control module 212 of
a message representing the coincidence, the time that
coincides with the time of the "Mark Process" attribute, and
the "Mark Process" attribute.
{03741

"Determining Elementary streams to be played back"

Next, proceeding from step $S124 to §125, the player

control module 212 determines elementary streams to be

plavyed back.



In addition, regarding "Subtitle Stream" attribute elementary streams, two
streams exist among the four elementary streams multiplexed in clip
stream file "00001.PS". Thus, one of the two subtitle streams is selected
and determined as an elementary stream to be played back. Here,
between the two subtitle streams, for example, the first subtitle stream in
order of appearance in clip information file "00001.CLP" is selected.
[0379] As described above, in the case of recognizing the - 123 attributes
and number of the four elementary sﬁr}ealns multiplexed in clip stream file
"00001.PS", the four elementary s%reams need to be respectively
specified. Accordingly, the player control module 212 uses the stream id
and necessary private-stream-id to specify the four elementary streams
[037ﬁ5\lﬁltiplexed in clip stream file "00001. PS". [0380] Specifically, as

d‘li;qcz”é)te Songerning clin infarmaion. fle "999l811 cﬁ'ﬁ’z‘éxig’c&e%{eﬁﬁéo

F , by using thé "stream id of OXEO, the player control modulé 212
" 00 (8pectiesthervidag stream, whichds the eVidee Streandeatiibuted in the

elementary stream among the four elementary streams multiplexed in clip
Clipstrieahoe file'00001.PSI'e[0381F ©of the first Playltem #0 (Fig.
25) éf the first PlayList #0, which is PlayList ()} whose
playback is requested by the script control module 211, the
numbermofwstreams is 4, the plavyer control modqie 212
raecognizes that four elementary streams are multiplexed in
corresponding ¢lip stream file "G0O001.P38". In addition, by
sequentially checking the stream id of StaticInfo() of the
clip information file "C0001.CLP" and necessary
private stream id in Fig. 26, the player control module 212
recognizes that the four elementary streams are one video
stream, one ATRAC audioc stream, and two subtitle streams.
In other words, the number of elementary streams which have
attributes and which are multiplexed in clip stream file
"00001.PS" is recognized.
{0376]

Information of the number of elementary streams which
have attributes and which are multiplexed in the clip stream
file is used in switching an elementary stream being played
back (audio switching, subtitle switching, etc.). In
additicn, the subtitle stream may not exist in the clip
stream file {no subtitles are included in content), and, in

determining whether or not the subtitle stream exists, the



In addition, as described concerning clip information file "00001.CLP" with
reference to Fig. 26, by using the stream id of OxBD and the private
stream id of OxOOQ, the player control module 212 specifies the ATRAC
audio stream, which is the "Audio Stream" attribute elementary stream
among the four elementary streams multiplexed in clip stream file
"00001.PS". [0382] Furthermore, as described concerning clip information
file "00001.CLP" with reference to Fig. 26, by using the - 124 stream id of
OxBD, the private-stream-id of 0x8 e stream id of OxBD, and the
private-stream-id of Ox8l, the playef ontrol module 212 specifies the two
subtitle streams, which are the "Subtitle Stream™ attribute elementary
streams among the four elementary streams multiplexed in clip stream

1nfgraadogtl. e . (583 AR Yestlibéd SBEVE, Baked 'ort 4 ESmMbHatdA of
" Sué?fttﬁ%eaé@ {de"él .d private.stream id which are described as metadata of a

clip information file corresponding to a clip stream file, elementary

{03 8treams which are multiplexed in the clip stream file can be specified.
[0384] Here, the combination of the stream id and the private-stream-id
isRBamedhanisiiprovidedfor exteptimgking StaticInfo(), as

described above, the player control module 212 selects and
determines elementary streams to be played back. However,
since, in thisg case, the four elementary streams multiplexed
in clip stream file "00001.PS™ only contain only one "Video
Stream" attribute elementary stream and only one "Audio
Stream" attribute elementary stream, "Video Stream" -
attribute elementary streams and "Audioc Stream" attribute
elementary streams are ncot selectable, so that the one video
stream and the one audio stream (ATRAC audio stream) are
determined as elementary streams to be played back.

[0378]

In addition, regarding "Subtitle Stream" attribute
elementary streams, two streams exist among the four
elementary streams multiplexed in clip stream file
"G0001.P8". Thus, one of the two subtitle streamé is
selected and determined as an elementary stream to be played
back. Here, between the two subtitle streams, for example,
the first subtitle stream in order of appearance in clip
information file "00001.CLP" is selected.

[0379]

As described above, in the case of recognizing the



multiplexing of the MPEG-2 System. By using, in metadata, the
combination of the stream id and the private-stream--j-d, to specify an
elementary stream, it is ensured that the elementary stream can be
specified. In addition, even if, in the future, the meaning of the
private-stream-id is extended to increase the number of types (attributes)
of corresponding elementary streams, the present mechanism can be
used without being changed. Thus, the combination excels at
extensibility. [0385] - 125 In other ords, for example, in the BD (Blue ray
Disc) standard, the PID (Packet ID¥0 a Transport Stream in accordance
with the MPEG-2 standard is used to specify data. Thus, the specification

is bound by the MPE)G-Z standard. Also, aIS[hou h, for example, in the
SRS ot R ot TR ko Greiol o b ek

mu1138H08de e sub-pirgam:idds Mok formedrpoas toche: desgribedn a
database for specifying streams, and it is only formed so as to be
el endascrbed #tadixed regien desciiting axformation=0fy 8 or32istieams (see,
for example, V14-49, Table 4.2.1-2 (VTS-AST ATRT) and V14-52, Table
Accor g Y TS 'SPSPATRY, €8} SoUhEOR RAS low éxiehgibilityi0386]
Differentlg from that, the combination of T{]e stream.id. and the
&1 nd ream 1d TO

ST G Vaté sFB5m-d Ca BE' dedciibad for-a5 mafy-times - “PooTY Che
four elementary streams multiplexed in clip stream file
"00001.PS".

[0380]

Specifically, as described concerning clip information
file "0GO0C1.CLP" with reference to Fig. 26, by using the
stream id of 0xEQ, the player control module 212 specifies
the video stream, which 1s the "Video Stream™ attribute
elementary stream among the four elementary streams
muitiplexed in clip stream file "00001.PS".

[0381]

In additiocn, as. described concerning clip information
file "00001.CLP" with reference to Fig. 26, by using the
stream id of O0xBD and the private stream id of 0x00, the
player control module 212 specifies the ATRAC audio stream,
which is the "Audio Stream" attribute elementary stream
among the four elementary streams multiplexed in clip stream
file "00001.PS".

{0382}

Furthermore, as described concerning clip information

file "0C0001.CLP" with reference to Fig. 26, by using the



as the number that can be represented by the number-of-streams in, for
example, the clip information file Clip o in Fig. 10, in which metadata is
described. Thus, the elementary streams that are multiplexed in the clip
stream file can be specified based on the combination of the stream id
and the private-stream-id as the metadata described in clip information
file Clip() regardless of (in the range of the number that can be
represented by the number-of-streams) the number of the elementary
streams. [0387] - 126 In this embodinent, the combination of the stream
id and the private-stream-id is used, in the clip information file in Fig. 10,
to specify the elementary streams multiplexed in a corresponding clip

stredtieam filey andgin, addiiop, i isused; forexample,as acombington of
the " entry-ES-stream-id and the entry-ES-private-stream-id in the

streRlaylistMarkixinlFig ahdo Specify anatementasastréaimofor @as8aciatihe:
MarkO. Furthermore, the combination of the stream-id and the

playsivatestream- i’a%i%@d AL erfipel it therBP rha() kgt thespddifgams

whicdh elem rﬁary, r oles%% mfprmcatlon o{fJ 1(iledec de st%rtable gglrnéams
%3@@9 ontro put o er proceeci3 ing § from: gtep

amongl2%10 $326, @@-;&@M%Ea@%ﬂté@ f%%%erg&gtp?{)fi)@%‘é&omfoﬁmgﬁh%Lream

file "00001.PS"™.

{0383]

As described above, based on a combination of the
stream id and private stream id which are described as
metadata of a clip information file corresponding to a clip
stream file, elementary streams which are multiplexed in the
clip stream file. can be specified.

[0384]

Here, the combination of the stream id and the
private stream id is a mechanism provided for extending
'multiplexing of the MPEG~Z System. By using, ih metadata,
the combination of the stream id and the privateﬁstream@id,
to specify an elementary stream, it is ensured that the
elementary stream can be specified. In addition, even if,
in the future, the meaning of the private stream id is
extended to increase the number of types (attributes) of
corresponding elementary streams, the present mechanism can
be used without being changed. Thus, the combination excels
at extensibility.

{03851



elementary streams to be played back, that is, the output attribute of the
elementary stream that is determined in step S125 to be played back.
[0389] Specifically, regarding the elementary streams to be played back,
that is, each of the video stream, ATRAC audio stream, and subtitle
stream that is determined in step S125 to be played back, the player
control module 212 checks the number of Dynamicinfo (Fig. 10) which
represents the number of Dynamiclnfo() (Fig. 13) items in which output
attributes - 127 - are described. [0380] Here, in this case, the video
stream, ATRAC audio stream, and subtitle stream to be played back are
the elementary streams multiplexed in clip stream file "00001.PS", and

their numoer of Rynamiginfo tems aye P'Sinas%ﬂ%s%@e‘? NCetiNg ;o)

"00001.CLP" with reference to Fig. 26. In such a case where the number
stariypaniglafeitemsrareks concerping-alrtherglementary skaamsfo be

played back, the player control module 212 does not particularly perform
accgrdeessing fortprobessiitkof-cortioilingethe cutputsatiributes pbthefy data.

elementary streams to be played back, [0391] Processing is described
Thugaiet BiatIE pEHOHTEE WhEn  the iTRber bf tl!?fn%?i}éﬁ’ﬂ? isShatetard.

Alsé?”£§€H@%§E¥“%E§“%xample; in the-;VD—Video standard,
sub_stream id similar to the private stream id is defined,
the sub stream id is not formed so as to be described in a
database for specifying streams, and it is only formed so as
to be described in a fixed region describing information of
B or 32 streams (see, for example, VI4-49, Table 4.2.1-2
(VIS-AST ATRT) and VI4-52, Table 4.2.1-3 (VIS_SPST_ATRT),
etc.}, so that it has low extensibility.

[0386]

Differently from that, the combination of the stream id
and the private_stream id can be described for as many times
as the number that can be represented by the
number of streams in, for example, the clip information file
Clip() in Fig. 10, in which metadata is described. Thus,
the elementary streams that are multiplexed in the clip
stream file can be specified based on the combination of the
stream id and the private stream id as the metadata
described in clip information file Clip() regardless of {(in
the range of the number that can be represented by the
number of streams) the number of the elementary streams.

[G387]



streams to be played back, for controlling the output attribute of the
elementary stream. [0392] "Preparing for Starting Playback™ After
processing in step 5126, proceeding to step 5127, the player control
module 212 performs preparing for starting playback of the elementary
streams to be played back. [0393] In other words, the player control
module 212 supplies - 128 the content data supplying module 213 with
the file name of clip stream file "00001.PS" in which the elementary
streams to be played back are multiptexed, and the RPN EP start 305)
described in the EP map() determined as a playback starting position in
step 5122. [0394] In addition, the player control module 212 initializes the
butfer-controt mocilen21% petdre stasting sapplyito the buffescentral 1id
module 215 of the program stream stored in clip stream file "00001.PS" in

and Whighrié efdmenthiestiealfs 16 begsidyed badarecrhiiltiplexear [0395pn

£11 Specifiqally,? the buffer control mgdule 15 (F;%. 3), e%ual values are

e sdigriedPto a dataBegihifing pointérstored M e dats begftfhing pointer

mulﬁ%ﬁ@gﬁ%wﬂgas%E%g@fesponding clip stream file, and, in
addition, it is used, for example, as a2 combination of the
entry ES_ stream id and the entry ES private stream id in the
PlayListMark() in Fig. 7, to specify an elementary stream
for associating Mark(). Furthermore, the combination of the
stream id and the private stream id is used, for example, in
the EP map(} in Fig. 14, specify an elementary stream
describing information of a decode startable point.
[0388]

"Controiling Output Attribute”

After that, proceeding from step $125 to 5126, the
player control module 212 performs controlling the
elementary streams to be played back, that is, the output
attribute of the elementary stream that is determined in
step 8125 to be played back.

10389]

: Specificallj, regarding the elementary streams to be
played back, that is, each of the video stream, ATRAC audio
stream, and subtitle stream that is determined in step $125
to be played back, the player control module 212 checks the
number of DynamicInfo (Fig. 10) which represents the number

of DynamicInfo{) (Fig. 13} items in which output attributes



writing pointer stored in the data writing pointer storing section 232, a
video reading pointer stored in the video reading pointer storing section
241, an audio reading pointer stored in the audio reading pointer storing
section 251, and a subtitle reading pointer stored in the subtitle reading
pointer storing section 262. [0396] Accordingly, the data beginning pointer
stored in the data beginning pointer storage unit 231 and the data writing
pointer stored in the data writing pointer storing section - 129 232
represent the same position in the ?r?f er 215A of the buffer control
module 215. This indicates a state i"Which effective data is not stored in
the buffer 215A. [0397] Furthermore, the player control module 212
supplies the buffer control module 215 with the stream id as identification
are HeRnatdF itentifying (specifying) the elementary streams to be played
[0 k, and, in addition, the private-stream-id, if necessary. [0398] In other
words, as described above, among the elementary streams to be played

bagkya video streamdhayving the:"Videe Streapr altribateiscsneciied by a
stream id of OxEO, the ATRAC audio stream having the "Audio Stream"
streatniputenis spekified by astream id of OxBD.ayg¢d back are the

elementary streams multipliexed in clip stream file
"00001.PS", and their number of DynamicInfo items are 0's,
as described concerning "00001.CLP" with reference to Fig.
26. 1In such a case where the number of DynamicInfo items
are 0's concerning all the elementary streams to be plaved
back, the player control module 212 does not particularly
perform processing for processing of controlling the output
attributes of the elementary streams to be played back.
[0391]

Processing 1s described later that is performed when
the number of Dynamicinfc is not 0 concerning elementary
streams to be played back, for contrelliing ‘the output
attribute of the elementary stream.

[0392]
"Preparing for Starting Playback"

After processing in step S$S126, proceeding to step S127,
the pilayer control module 212 performs preparing for
starting playback of the elementary streams to be played
back.

[0393]

In other words, the playver control module 212 supplies



private-stream-id of OxOO, and a subtitle stream having the "Subtitle
Stream" attribute is specified by a stream id of OxBD and a
private-stream-id of 0x80. The player control module 212 supplies the
stream id and private-stream-id to the buffer control module 215. [0399]
In the buffer control module 215 (Fig. 3), the video reading function unit
233 stores, in the stream id register 242, the stream id of OXEO
concerning the video stream from the player control module 212. In
addition, the audio - 130 reading fungtion unit 234 stores the stream-id of
OxBD and private-stream-id of OxOO from the player control module 212
in the stream id register 252 and the private-stream-id register 253,

the fé%%et%'}{%'ydﬁeghgnﬁgg v e, Rrvaterstream-id rqgister, 253 streg the. o f

stream-id of OxBD and private stream id of 0x80 from the player control
clipmedute 22l Zrinitbe 'streaont icbeyister 263 and thesprivaterstreanyids t reams
register 264, respectively. [0400) For further processing, the player
to lpenedEmbduleszle atcreBAE shéamad andplivaiesifiéambl of st (=

| t be played hich lied t ffer
395 T8 oo 215, THb Beyb obrol GBI D15 Legs the” Sar

star MIV@&%_SJE?%W id to §p§glf3é§t§%ams being presently played back in a
case in which a message
[0394]

In addition, the player control module 212 initializes
the buffer contrel module 215 before starting supply to the
buffer control mocdule 215 of the program stream stored in
clip stream file "00001.PS" in which the elementary streams
to be played back are multiplexed.
f0395]

Specifically, in the buffer control module 215 (Fig. 3},
equal values are assigned to a data beginning pointer stored
in the data beginning pointer storage unit 231, a data
writing pointer stored in the data writing pointer storing
section 232, a video reading pointer stored in the video
reading pointer storing section 241, an audic reading
pointer stored. in the audio reading pointer storing section
251, and a subtitle reading pointer stored in the subtitle
reading pointer storing section 262.

[0396]

Accordingly, the data beginning pointer stored in the

data beginning pointer storage unit 231 and the data writing

pointer stored in the data writing pointer storing section



requesting stream switching, which is described later, and in Mark
Process, which is described later. [0401] For initializing the buffer control
module 215 (Fig. 3), the player control module 212 also sets, in the
subtitle reading function section 261, a subtitle reading flag having a
value in accordance with the clip stream file in which the elementary
streams to be played back are multiplexed. [0402] In other words, in this
case, since the subtitle stream - 131 is included in clip stream file
"00001.PS" in which the elementary-sfreams to be played back are
multiplexed, a subtitle reading function flag having a value of 1 is set in
the subtitle reading function section 261 in order for the subtitle reading

232 funglion unit, 235 fo fungtion, When 09 sybtifiestgam is insluded iy the, .
cﬁp gtreamr%ﬁe in WhIC% elementary streams to be played back are

pu £ Multiplexad; & skbtitle reading functies flagdiavingsa valugrof€kisiset ihich
the subtitle reading function section 261. In this case, the subtitle reading

e f f friction unitt285idoasiotfunetioh {dodd:rotpeifiewrlady pPocessing).
0403] In addition, the player control module 212 supplies the decoding

[0323Atrol module 214 with 180,090 as the IN time and 27,180,090 as the

‘DQEé@%%9&%@J?SE%EWB%QV§%Gﬂ%ntrol module Z1Z supplies the
buffer contrel module 215 with the stream id as
identification information identifying gspecifying) the
elementary streams. to be played back, and, in addition, the
private stream id, if necessary.

(0398}

In.other words, as described above, among the
elementary streams to be played back, a video stream having
the "Video Stream" attribute is specified by a stream id of
0xB0, the ATRACL audio stream having the "Audio Stream”
attribute is specified by a stream id of 0OxBD and a
private stream id of 0x00, and a subtitle stream having the
"Subtitle Stream" attribute is specified by a stream id of
O0xBD and a private stream id of 0x80C. The player control
module 212 supplies the stream id and private stream id to
the buffer control module 215.

[0399]

In the buffer control module 215 (Fig. 3}, the video
reading function unit 233 stores, in the stream id register
247, the stream id of O0xEQ concerning the video stream from

the piayer control module 212. TIn addition, the audio



25) included in the first PlayList #0 whose playback is requested by the
script control module 211. In the decoding control module 214, the
IN-time is used to control starting decoding of a clip which is played back
based on PlayltemO, and the OUT _time is used to finish decoding of the
clip, and, in addition, to control Playltem switching, which is described
later. [0404] In addition, the player control module 212 initializes directing
of the subtitle display form for the graphics - 132 processing module 219.
In other words, the player contrel m&dute 212 controls the graphics
processing module 219 so that the subtitle stream display form is
changed to, for example, a default display form. [0405] "Starting Data
readReadingnAfterthat;preceeding from: steprsl 27 to:a2 8 dthe playerd and
control module 212 controls the content data supplying module 213,
priveghereby rioya funttioh 6i4hRE (fp’éﬁatlﬁ@@yﬁém&/%l qhetontennddiale 212
supplying module 213 reads a c stregpm file storln the program stream

in Fﬁ%vrﬁéﬁﬁé‘efe%ér‘ﬁ%hfﬁ%al% 0 BRDlaysd BAck bR
req QHRELWOKIS, by designating clip stregm file YQOQQL.PS;, Jin the "STREAM"

directory Tocated in the "VIDEO" directory on the disc 101 (Fig. 4), and
privufbesdesigrating sealars3®yr 253 stores the stream id of OxBD
and private stream id of 0x80 from the player control module
212 in the stream id register 263 and the private stream_id
register 264, respectively.

{04001

For further processing, the player centrol module 2172
stores the stream id and private stream id of the elementary
streams to be played back which are supplied to the buffer
control module 215. The player control module 212 uses the
stream id and private stream id to specify streams being
presently played back in a case in which a message
reguesting stream,switching, which is described later, and.
in Mark Process, which is described later,.
{0401]

For initializing the buffer control module 215 (Fig. 3),
the player contrel module 212 also sets, in the subtitle
reading function section 261, & subtitle reading flag having
a value in accordance with the clip stream file in which the
elementary streams to be played back are multiplexed.

[0402]

In other words, in this case, since the subtitle stream



as the playback starting position determined in step S122, the content
data supplying module 213 requests the operating system 201 to perform
file reading. In addition, the content data supplying module 213 directs
supply of data read from the disc 101 to the buffer control module 215.
[0406] In the above manner, the reading of the program stream stored in
clip stream file "00001.PS" from the disc 101 is started and the program
stream is supplied to the buffer control module 215. 133 - [0407] The
buffer control module 215 (Fig. 3) wrtes_the program stream supplied
after being read from the disc 101 in a position represented by the data
writing pointer of the data writing pointer storing section 232, and the data

is WiHngpointer is.incremented bythe Sizeyghine witten; dagg, [0408], Here,
In the following, unléss otherwise stated, the content data supplying
elenBodile 2 13readmdatafrom thedjsa 10ddktherauffes 24 5Ala theibutier
control module 215 has free space, and supplies and stores the data in
subithé baffer 2ABAdInfhe bulfercéditisl Medula@18. Théreforefitls is set in

assumed.that the buffer 215A constantly stores_enough data. [0409
the subtitle reading function Seg%ion 261 gn ordeL fo; the

subtitle reading function unit 235 to function. When no
subtitle stream is included in the clip stream file in which
elementary streams to be played back are multiplexed, a
subtitle reading function flag having a value of 0 is set in
the subtitle reading function section Z61. In this case,
the subtitle reading function unit 235 does not function
(does not particularliy processing).

[0403]

In addition, the plaver control module 212 supplies the
decoding control module 214 with 180,090 as the IN time and
27,180,090 as the OUT. time of the first Playltem #0 (Fig.
25) included in the first PlayList #0 whose playback is
requested by the script control module 211. In the decoding
control meodule 214, the IN time is used to control starting
decoding of a clip which is played back based on PlayItem{),
and the OUT time. is used to finish decoding of the clip, and,.
in addition, to control PlayItem switching, which is
described later.

[0404]
In addition, the player control module 212 initializes

directing of the subtitle display form for the graphics



"Initiate Decoder Control" After, as described above, the reading of data
from the disc 101 is initiated and the data begins to be stored in the
buffer 215A in the buffer control module 215, the process proceeds from
step S128 to 5129. By controlling the video decoder control module 216,
the audio decoder control module 217, and the subtitle decoder control
module 218, the decoding control module 214 initiates reading of data
from the buffer 215A in a stage prior to a decoding operation. [0410] -
134 In other words, this allows the \éigeo_ decoder control module 216 to
obtain one video access unit store& in the buffer 215A, PTS and DTS
(hereinafter referred to as a time stamp, if necessary) added to the video
access unit, and a pic st" ct.copy, au reef flag, and AU length serving, as
PrOGkisfmation %é%elena t%?feferl%eldé%%%rad‘ﬁﬁf‘ﬂo%%r in lg\?}mgt?ég ,Ef ne%%@%é%
nodfescebed in the RES packet,Q0fntherivate-steam? lacatede 215 so
immediately prior to the decode startable point, etc., which are passed
thatframdhe buffer centrok axodule. 213 #yreSponse t0 aldatayretjuest affer:
the data request is issued to the video reading function unit 233 in the
exaniyffer confisimddie 1@y, HOFRe time stamp is passed from the

[Mgvgﬂeo decoder control module 216 to the decoding control module 214
whenever the video decoder control module 216 obtains a video access

"Sﬂﬂ%ting Data Reading"”

After that, proceeding from step 5127 to 8128, . the
player control module 212 controls the content data
supplying module 213, whereby, by a function of the
operating system 201, the content data supplying module 213
reads a c¢lip stream file storing. the program stream in which
the elementary streams to be played back are multiplexed.

In other words, by designating clip stream file "00001.p3"
in the "STREAM" directory located in the "VIDEO" directory
on the disc 101 (Fig. 4), and further designating sector 305
as the playback starting position determined in step 5122,
the content data supplying module 213 requests the operating
system 201 to perform file reading. In addition, the
content data supplving module 213 directs supply of data
read from the disc 101 to the buffer control module 215.
[0406]

In the above manner, the reading of the program stream
stored in clip stream file "00001.PS" from the disc 101 is
started and the program stream is supplied to the buffer

control module 215.



[04111 In addition, also the audio decoder control module 217 obtains
one (ATRAC) audio access unit stored in the buffer 215A and time
stamps (PTS, DTS) added to the audio access unit which are passed
from the buffer control module 215 in response to a data request after the
data request is issued to the audio reading function unit 234 in the buffer
control module 215 (Fig. 3). The time stamps are passed from the audio
decoder control module 217 to the decoding control module 214
whenever the audio decoder corltrqlﬁoqme 217 - 135 - obtains an audio
access unit. [0412] Furthermore, the subtitle decoder control module 218
obtains one subtitle access unit stored in the buffer 215A and a time

(04 G%ﬁmp added to the subtitle access unit which are passed from the buffer

trol module 215 in response to a data request after the data request is

isgyed 10 the. sublifle-reagding funetion wnit 235 in the byffercontrol e
module 215 (Fig. 3). The time stamp is passed from the subtitle decoder
progoatrobkmodate 218 tol theddechding cenirgl medule2ddwhéreverthe 101
subtitle decoder control module 218 obtains a subtitle access unit. In
in daRivht WPfeniir SEbaie SfelM ligts 7 e éﬂéﬁrfé%ﬁ&y%?ﬁé‘éﬁ%‘fto% the

dat{g ‘g/ed back, and hen n(\zr subtltle access unitis storeglclln ttpl% buffgr
a?a |sp no]t passedc' rom {h% bl?fFer controlj

.wrltlng pointer is incremented by the size of the written
data.
[(0408]

Here, in the following, unless ctherwise stated, the
content data_supplying module 213 reads data f£from the disc
101 if the buffer 2i5A in the buffer contrcl module 215 has
free space, and supplies and stores the data in the buffer
215A in the buffer contreol module 215. Therefore, it is
assumed that the buffer 215A constantly stores enough data.
[0409]

"Initiate Decoder Control"

After, as described above, the reading of data from the
disc 101 is initiated and the data begins to be stored in
the buffer 215A in the buffer control module 215, the
process proceeds from step S128 to 312%. By controlling the
video decoder control module 216, the audio decoder contrel
module 217, and the subtitle decoder control module 218, the
decoding control module 214 initiates reading of data from
the buffer Z15A in a stage prior to a decoding operation.

[0410]



module 215 to the subtitle decoder control module 218. [0413] Here,
whenever data is requested from the buffer control module 215, the video
decoder control module 216, the audio decoder control module 217, and
the subtitle decoder control module 218 each pass, to the decoding
control module 214, a result in response to the data request. [0414] In
addition, details of reading of data from the buffer 215A in the case of
passing the data from the buffer control - 136 module 215 to the video
decoder control module 216, the- audip decoder control module 217, and
the subtitle decoder control module 218 are described later. [0415]
“Initiate Decoding” As described above, when the video decoder control

mpgdule-216, the aydio decader, coptral module 214, opthe, subtitlenr ro1

decoder control module 218 initiates reading data from the buffer 215A in
modiuthe baiffér contsaltracduler?d Sy thie precessproceeds framistep S128le

S130, and decoding of the data is initiated. [0416] In other words, based
buf 57 186,680 Wifich & theTRGim & <dtehe fifdt PlayiRRe RO fhLIldedin a time

Playlﬁt #0 and WhICh |s§gg8hetd fr%m the Paager control module 212 |g A

ecessary access unit,

pic struct copy, au rei flag, and AU length serving as
information (hereinafter referred to as additional
informat@on, if necessary) described in the Pgshpacket(} of
the private stream 2 located immediately prior to the decode
startable point, etc., which are passed from the buffer
control module 215 in response to a data request after the
data request is issued to the video reading function unit
233 in the buffer control module 215 (Fig. 3).  The time
stamp is passed from the video decoder control module 216 to
the decoding control module 214 whenevaer the video decoder
control module 216 obtains a video access unit.

[0411]

In addition, also the audio decoder control module 217
obtains one (ATRAC) audio access unit stored in the buffer
215A and time stamps (PTS, DTS) added to the audio access
unit which are passed from the buffer control module 215 in
response to a data request after the data request is issued
to the audio reading- function unit 234 in the buffer control
module 215 (Fig. 3). The time stamps are passed from the

audio decoder control module 217 to the decoding control

module 214 whenever the audio decoder control module 217



and, in addition, the time stamps passed as described in step S129 from
the video decoder control module 216, the audio decoder control module
217, and the subtitle decoder control module 218, the video decoder
control module 216, the audio decoder control module 217, and the
subtitle decoder control module 218 are ordered to initiate decoding, with
timing shifted if it is necessary to establish synchronization. [0417] A
method for ordering initiation of decoding with - 137 timing shifted for
establishing synchronization is desg¢rbed in, for example, Japanese
Patent No. 3496725. For brevity of description, there is a method in
which, among the time stamps passed from the video decoder control

module 216, the audio_deca ergontrol module 217, and the subtitle
obta .S a8y au :LP aaCFS% nﬁ . .. . ..
ecoder control'module 218, the minimum value is set as an initial value

[0 4 0f the time measured by the timer unit 214A, time measurement is
initiated, and, at the time the time measured by the timer unit 214A
cdingitles withithe tintesstanip; iinitkatidn obdecoding is-ordenedi {04181 8
The video decoder control module 216 receives a decoding initiating ,

bt afgtuction foth te d8cadiRG EBntiar motiufe 284, adsks, tothesideo >
and ?ggg%%%ﬁ%g%& - LL Q0§ Yidep,access vt obtained rom thevide o 4 re
- passed from the buffer control module 215 in response to a
data reqguest aftgr-the data request is issued to the
‘subtitle reading functicn unit 235 in the buffer control
module 215 (Fig. 3). The time stamp is passed from the
subtitle decoder control module 218 to the decoding control
module 214 whenever the subtitle decoder contrel module 218
obtains a subtitlie access unit. In addition, when nc
subtitle stream exists in the elementary streams to be
plaved back, and when no subtitle access unit is stored in
-the buffer 215A, data is not passed from the buffer contrecl
module 215 to the subtitle decoder control module 218.
[0413]

Here, whenever data is requested from the buffer
control module 215, the video deccder control module 216,
the audio decoder control module 217, and the subtitle
decoder control module 218 each pass, to the decoding
control module 214, a result in response to the data request.
[0414]

In addition, details of reading of data from the buffer

215A in the case of passing the data from the buffer control



unit 233 in the buffer control module 215 (Fig. 3) in response to the
instruction, and controls the video decoder 116 to perform decoding. In
addition, the video decoder control module 216 supplies the graphics
processing module 219 with video data obtained as the result of decoding
by the video decoder 116. [0419] Subsequently, the video decoder
control module 216 uses the video decoder 116 to sequentially decode
each video access unit obtained from the video reading function unit -
138 233 in the buffer control module 215, and supplies the graphics
processing module 219 with video dat obtained as the result of the
decoding. [0420] In addition, also the audio decoder control module 21.7
receives a decoding initiating instruction from the decoding control

modipiSaide 214°1INHEPBREE t S RSHdctioR™ e Aulis tekader Eontt&®
d mo%ule 2&7 asses, tgfhe agg'?e dgﬁqder 117 (tlfi .1 wone Hdiocgé:gggg
audio, ?)Q eé)co O 7} #%3 IWﬁI%)%f

11 ﬁ . L
unit obtained from € audio readlng fuhction uni | € burtfer contro

contmedula 24a (Eig: 83 and-conptrals- thesaudia deeoder 117 to perform

decoding. Furthermore, the audio decoder control module 217 supplies
[ 0413 audio output module 221 with audio data obtained as the result of

decoding by the audio decoder 117.
"Initiate Decoding”®

As described above, when the video decoder control
module 216, the audioc decoder control module 217, or the
subtitle decoder. control module 218 initiates reading data
from the buffer 2158 in the buffer control module 215, the
process proceeds from step 5129 to S130, and decoding cof the
data is initiated.

[04186]

In other words, based on 180,090 which is the IN time -
of the first PlayItem #0 incliuded in PlayList #0 and which
is supplied from the player control module 212 in step S127,
and, in addition, the time stamps passed as described in
step 5129 from the video decoder control module 216, the
audio decoder control module 217, and the subtitle decoder
control module 218; the video decoder control module 216,
the audio decoder contrel module 217, and the subtitle
decoder control module 218 are ordered to initiate decoding,
with timing shifted if it is necessary to establish
synchronization.

[0417]

A method for ordering initiation of decoding with



[0421] Subsequently, the audio decoder control module 217 uses the
audio decoder 117 to sequentially decode each audio access unit
obtained from the audio reading function unit 234 in the buffer control
module 215, and supplies the audio output module 221 with audio data
obtained as the result of the decoding. [0422] Also the subtitle decoder
control module 218 receives a decoding initiating instruction from the
decoding control - 139 module 214. In response to the instruction, the
subtitle decoder control module 218, yses its internal subtitle decoding
software to decode one subtitle access unit obtained from the subtitle
reading function unit 235 in the buffer control module 215 (Fig. 3), and

. _.supplies the graphics processing.module 219 with subtitle data (subtitle,
LS AR Obtafted 4% (16 rbSUit BPUEASCOHHY. 0424 S UBseuanty 2=

in, Pgsublile decodey control mosile.218 wyses dtsdptesnal supfitle decoding
software to sequentially decode each subtitle access unit obtained from

of dhesubtite aeadingduaction unith235 ditherbufter ebntrakmadulet2ls; ime
and supplies the graphics processing module 219 with subtitle data

stangiftaiped $RAE TE5UItBRthe di&editt: (ol control module 216, the

audio decoder contrel module 217, and the subtitle decoder
- control module 218, the minimum value is set as an initial
value of the time measured by thg‘timer unit 214A, time
measurement is initiated, and, at the time the time measured
by the timer unit 214A coincides with the time stamp,
initiation of decoding is crdered.
{0418]

The videc decoder control module 216 receives a
. decoding initiating instruction from the decoding control
medule 214, passes, to the video decoder 116 (Fig. 1), one
-video access unit cobtalned from the video reading function
unit 233 in the buffer control module 215 (Fig. 3) in
response to the instruciion, and controls the video decoder
116 to perform decoding. In addition, the video decoder
control module 216 supplies the graphics processing module
219 with video data cobtained as the result of decoding by
the video decoder 116.
(0419]

Subseguently, the video decoder control module 216 uses
the video deccder 116 to sequentially decode each video

access unit obtained from the video reading function unit



"Graphics Processing" After that, the process proceeds from step S130 to
S131, and the video content playback program 210 performs graphics
processing on the video data supplied as described above from the video
decoder control module 216, and, in addition, the subtitle data supplied
from the subtitle decoder control module 218, if necessary. [0425] In
other words, in accordance with a display form instruction from the player
control module 212, at first, 140 the graphics processing module 219
performs subtitle processing, such;as;enlargement and reduction, on the
subtitle data from the subtitle decoder control module 218. When
receiving no display form instruction from the player control module 212,

233 A hg(LIesEbIAg a defaul gisplay form Jastruction, (e grsphics,

. SU he .
processing mod irectly stores the subtitle data from the graphics
grapiecessing moduls, 219:[0426] Jdn addition, by addingthe vigeo.datadrom
the video decoder control module 216, and the subtitle data from the
the subtitlé decdderreomimtoibdule 218 or subtitle data obtained after the
subtitle processing, the graphics processing module 219 obtains output
deo data in which the subtitle data is overlaid on the video data from the
video .

In addition, also the audio decoder control module 217
receives a decoding initiating instruction from the decoding
control nedule 214. In response to the igstruction, the
audic decoder control medule 217 passes, to the audio
decoder 117 (¥ig. 1}, one audio access unit cbtained from
the audio reading functicn unit 234 in the buffer control
module 215 (Fig. 3), and controls the audio decoder 117 to
perform decoding. = Furthermore, the audic decoder control
module 217 supplies the audio ocutput module 221 with audio
data obtained as the result of decoding by the audioc decoder
117.

[0421]

Subsequently, the audio decoder control module 217 uses
the audio decoder 117 to sequentially decode each audio
access unit obtained from the audio reading function unit
234 in the buffer control module 215, and supplies the audio
output module 221 with audiq data obtained as the result of
the decoding.

[C422]
Also the subtitle decoder control module 218 receives a

decoding initiating instruction from the decoding control



decoder control module 216, and supplies the data to the video output
module 220. [0427] When being instructed by the player control module
212 to display information such as, for example, a menu, a message, a
time code, a chapter, or an index, the graphics processing module 219
generates and supplies the information to the video output module 220 in
a form overlaid on the output video data. [0428] - 141 - "Output
Processing" After processing in step S131, the process proceeds to step
S132. the video output module 220 sgquentially stores, in the FIFO 220A,
the output video data supplied from the graphics processing module 219,
as described in step S131, and sequentially outputs the output video data
tored.in the FIFO 220A at a predetermined output rate. [0429] Although
oS iod biput Modiie 330 Seceios o QBT Heb ot o THEGrADACS
decdOFe3ING Mdule, 219 aslqng .asdbe starags capasity (emaining
amount) of the FIFO 220A is enough, if the storage capacity is not
de ccehioughs i £ requeststtbedaphies pracessingimodule 219ste stop ¢
receiving the output video data. This causes the graphics processing
obtahpadief21onotdtep prétesting, afdtégqdestyife ton unit 235 in the

buffer control medule 215 (Fig. 3}, and supplies the
graphics processing module 219 with subtitle data (subtitle
image data) ?btained as the result of the decodian

[0423]

Subsequently, the subtitle decoder control module 2138
uses its internal subtitle decoding software to sequentially
decode each subtitle access unit obtained from the subtitle
reading function unit 235 in the buffer control module 215,
and supplies the graphics processing module 219 with
subtitlie data obtained as the result of the decoding.

[0424] |
"Graphics Processing”

After thatf the process proceeds from step 5130 to S131,
and the video content playback program 210 performs graphics
processing on the video data supplied as described above
from the video decoder control module 216, and, in addition,
the subtitle data supplied from the subtitle decoder control
module 218, if necessary.

[0425]
In other words, in accordance with a display form

instruction from the player control module 212, at first,



video decoder control module 216 and the subtitle decoder control
module 218 to stop processing. This stops the processing of the video
decoder control module 216 and the subtitle decoder control module 218.
[0430] After requesting the graphics processing module 219 to stop
receiving the output video data, the video output module 220 requests the
graphics processing module 219 to receive the output video data at the
time the output of the output video data from the FIFO 220A is advanced
and the - 142 FIFO 220A comes tbHave enough space. Similarly to the
request to stop receiving the output video data, this request is reported
from the graphics processing module 219 to the video decoder control
the moeplel2B6 Bnd des subtilenddudder<cohtrol mhodule 218> Thisleauses
the graphics processing module 219, and, in addition, the video decoder

PLOCES IS FodUtE 2185 the %%%W@Heé&&lerrc%%%ﬁ: ﬁ%plé’ 18D restart
subttztz@l%oea%% PrOcsssing. (04311 o addition, alsp the audio oytpyt modside,

1 sequentially stores, in the FIFO 221A, the audio data supplied from

Whenthesaudie tegoder contiol mpdede-211 astdesaried ahove, and player
sequentially outputs the audio data stored in the FIFO 221A at a
contprabersriinéd dbtput Patevsamplmgeficguency). default display form

instruction, the graphics processing module 219 directly
stores the subtitle data from the graphics processing module
219.

[0426]

In addition, by adding the video data from the video
decoder control module 216, and the subtitle data from the
subtitle decoder control module 218 or subtitle data
obtained after the subtitle processing, the graphics
processing module 219 obtains output video data in which the
subtitle data is overlaid on the video data from the video
decoder control module'216, and supplies the data to the
video output module 220.

[0427]

When being instructed by the player control module 212
to display information such as, for example, a menu, a
message, a time code; a chapter, or an index, the graphics
processing module 219 generates and supplies the information
to the video output module 220 in a form overlaid on the
output video data.

{04281



[0432] Although the audio output module 221 receives the audio data
from the audio decoder control module 217 as long as the storage
capacity (remaining amount) of the FIFO 221A is enough, if the storage
capacity is not enough, the audio output module 221 requests the audio
decoder control module 217 to stop receiving the audio data. This causes
the audio decoder control module 217 to stop processing. [0433] After
requesting the audio decoder control module 217 - 143 to stop receiving
the audio data, the audio output m% lé]e 221 requests the audio decoder
control module 217 to receive the aildio data at the time the output of the
audio data from the FIFO 221A is advanced and the FIFO 221A comes to

have enough space. This causes the audio decoder control module 217
qyr@é&%rt%ﬁ@%‘f‘cﬁﬁfe‘agproces&ng [0434] As described above, decoding

oftPg elemggtgr)éstr m§n éﬂ% rm%IIas t@g cﬁgc?ﬁlsec%% u%%%ré}ftg_s fo

video output mo 0 an V|deo output m
stedloyt gbthe antise progessingqr aperatinn when the; disc-geviea inFigidres,

plays back the disc 101 is as described in Figs. 29 and 30. Other
in Yirecdssing 8EOperation whiteothe discld01 dsbeing maykteoacktyynthehe
disc device . _ . }
graphics processing module 219, as described in step $131,
‘and sequentially outputs the output video data stored in the
FIFO 2208 at a predetermined output rate.
(06429}

Although video cutput module 220 receives the output
video data from the graphics processing module 219 as long
as the storage capacity (remaining amcunt) of the FIFO 220A
is enough, 1f the storage capacity is not enough, it
requests the graphics processing module 219 to stop
recelving the output video data. This causes the graphics
processing module 219 to stop processing, and requests the
video decoder control module 216 and the subtitle decoder
‘control module 218 to stop processing. This stops the
processing of the video decoder control module 216 and the
subtitle deccder control module 218.

[0430]

After reqguesting the graphics processing module 219 to
- stop receiving the output video data, the video output
‘module 220 requests the graphics processing module 219 to

receive the output videc data at the time the output of the

output video data from the FIFQO 220A is advanced and the



is described below. [0436] "Playltem Changing" As described in Figs. 29
and 30, the first Playltem #0 in the first PlayList #1 in Fig. 25 is started.
According to Playltem #0, after playback of the first Playltem #0 finishes,
the second Playltem #1 begins. In other words, Playltem changing in
which Playltems are changed from Playltem #0 to Playltem #1 is
performed. [0437] - 144 Accordingly, a process of the Playltem changing
is described with reference to the flowchart in Fig. 31. [0438] After
playback of (a clip of) the first Playltepp#Q in the PlayList #0 in Fig. 25 is
started as described in Figs. 29 and 30, the decoding control module 214
(Fig. 2) continuously confirms the time measured by the built-in timer unit

r1rglaAwhiledhe dirstPlayitem #0ds being played back; [0439], "End.of
Playback of Playltem #0" When thé time measured by the timer unit 2T4A

reqiseequal 027,180,008 {Fign g5k whichus the: Ol timenf the fiest i s
Playltem #0 and which is supplied from the player control module 212 in

rqugﬁﬁsig7ﬁﬁp@;g@qnﬁﬁgy515@Jﬁéaphics processing medule 2182

to the video decoder control module 216 and the subtitle
decoder control module 218. This causes the graphics
processing module 219, and, in addition, the video decoder
control module 216 and the subtitle decoder control module
218 to restart the stopped processing.

[0431]

In addition, also the audioc ocutput module 221
sequentially stores, in the FIFO 221A, the audio data
supplied from the audic decoder control module 217 as
described above, and sequentially outputs the audio data
stored in the FIFO 221A at a predetermined output rate
(sampling freguency).

[0432]

Although the audio output module 221 receivesrthe audio
data from the audic decoder control module 217 as long as
the storage capacity {remaining amount) of the FIFO 221A is
enough, if the storage capacity is not enough, the audio
output module 221 requests the audio decoder control module
217 to stop receiving the audio data. This causes the audio
decoder control module 217 to stop processing.

0433]

After requesting the audio decoder control module 217



decoding control module 214 perform decoding interrupting control to end
the playback of Playltem #0. [0440] In other words, the decoding control
module 214 stops a decoding operation by operating the video decoder
control module 216, the audio decoder control module 217, and the
subtitle decoder control module 218. In addition, the decoding control
module 214 controls the video output module 220 to continuously output
video data being presently output. [0441] - 145 In addition, the decoding
control module 214 informs the playgrcontrol module 212 of a message
indicating that playback of the first Playltem #0 has ended. [0442]

"Initiate Playback of Piayltem #1" As described above, in step S10S in

Fig. 29, the player cantrol module 212 recognizes that, in the first PlayL.ist

0 o T Begitors 10 £ Ve SLoCRa PRI Bt Recoma

221 whenheing infarmed dy-thedesading.cantral impdulg 244, 9hthe, receive
message indicating that playback of the first Playltem #0 has ended, the

the playércodtrobmadulen2l 2 precesus fromstep 5151 ke SA62 iandimitiates om
playback of the second Playltem #1 similarly to the above-described case

théfg ﬁ@fﬁ%ﬁ&a&ﬁeﬁQXﬁﬁﬁﬁﬁﬂand the FIFO 221A comes to have

enough space. This causes the audio decoder control module
217 to restart the stopped processing.,
(04347 .

As described above, decoding of the elementary streams
is performed as the data is output from the video output
module 220 and the video output module 220.

[0435]

The flow of the entire processing or operation when the
disc device in Fig. 1 plays back the disc 101 is as
described in Figs. 29 and 30. COther processing or operation
while the disc 101 is being played back by the disc device
is described below.

[0436]
"PlayItem Changing”

As described in Figs. 29 and 30, tﬁe first PlayItem #0
in the first PlayList #1 in Fig. 25 is started. According
to Playltem #0, after playback of the first PlayItem #0
finishes, the second PlayIltem #1 begins. In.other words,
Playltem changing in which PlayItems are changed from
PlayItem #0 to PlayItem #1 is performed!

[0437]



In other words, in an overview of a process for playing back Playltem #1,
similarly to the case in step S122 in Fig. 30, at first, the player control
module 212 determines, as a playback starting position, one of the RPN
EP start items described in the EP map O . [0444] In addition, the player
control module 212 performs recognition of Mark() belonging to the
second Playltem #1, as described in step S124 in Fig. 30, recognition of
the number of elementary streams which have attributes and which - 146
are multiplexed in clip stream file "dobH2PS" to be played back based on
Playltem #1, as described in step S125 in Fig. 30, and, in addition,
determination of elementary streams to be played back. [0445] The
plagéidohtist bdufe P12 pfdris prdteskingy Sikdilar ¢ et i thelcase
of step 5127 in Fig..30. [0446] In other words, the player control module
sélj%p |é‘§ hthjé%%%fe@n C(:j%ltatl gup%]ﬁng\i rﬁg&ﬂg 5§3Jﬁthgth%‘R|% ‘EP
(04 stgrt of the EP map o which is determined as the playback starting
position, and the file name of a clip stream file in which the elementary
stieams toobe prayekl Back @re aidltipleXed t that iS5, i3 this tase dba fil@ in

_name of clip stream file "00002.PS" corresponding to "00002.CLP"
the fokdmbedin te in Fig. 25 is started as described in Figs.

des

29 and 30, the decoding control module 214 (Fig. 2)
continuously confirms the time measured by the built-in
timer unit 214A while the first PlayItem #0 is being played
back.
{0439]

"End of Playback of PlayItem #0"

When the time measured by the timer unit 214A is equal
to 27,180,090 (Fig. 25) which is the OUT time of the first
PlayItem #0 and which is supplied from the player control
module 212 in step S127 in Fig. 30, in step $151, the
decoding control module 214 pefform decoding interrupting
control to end the playback of Playitem #0.

[0440]

In other words, the decoding control module 214 stops a
decoding-operation by eperating the video decoder control
‘medule 216, the audio decoder control module 217, and the
subtitle decoder control module 218. In addition, the
decoding control module 214 controls the video output module
220 to continuously output video data being presently cutput.

[0441]



Clip-Information-file-name of the second Playltem #1 (Fig. 25). [0447]
Furthermore, before the supply to the buffer control module 215 of the
program stream stored in clip stream file "00002.PS" in which the
elementary streams to be played back are multiplexed is initiated, the
player control module 212 initializes the buffer control module 215. [0448)
Specifically, this assigns, in the buffer control - 147 module 215 (Fig. 3),
equal values to the data beginning pointer stored in the data beginning
pointer storage unit 231, the data yjiting pointer stored in the data writing
pointer storing section 232, the video reading pointer stored in the video
reading pointer storing section 241, the audio reading pointer stored in

thf alédé% E%adlng pgwéer %Eog (9%1 cggn 2§ and ghel%“k%tit reaglrl%]

pointer store In"the subtitle rea g pomter storlng section

the Furthasmorethe playescontrobmodyle 212:supplies the Luffer coptreh A«

module 215 with the stream id as identification information identifying the
plawlementdry tdtreams to- b€ piayEdeack) ahd sinadditibn, the
(0 44|c‘)2ri]vate-stream-id, if necessary. [0450]
"Initiate Playback of PlayItem #1"

As described above, in step 8105 in Fig. 29, the player
control module 212 recognizes that, in the first PlayList #0,
the first PlayItem #0 and the second PlayItem #1 exist.
Accordingly, when being informed, by the decoding control
module 214, of the message indicating that playback of the
first Playitem #0 has ended, the player control module 212
proceeds from step 8151 to S152, and initiates playback of
the second PlayItem #1 similarly to the above-described case
for the first PlayItem #0.

[0443]

In other words, in an overview of a process for playing
pack PlayItem #1, similarly to the case in step 8122 in Fig.
30, at first, the player control module 212 determines, as a
playback starting position, one of the RPN EP start items
described in the EP map().

[0444]

In addition, the player control module 212 performs
recognition of Mark() belonging to the second PlayItem #1,
as described in step 5124 in Fig. 30, recognition of the

number of elementary streams which have attributes and which



In the buffer control module 215 (Fig. 3), the video reading function unit
233 stores, in the stream id register 242, the stream id from the player
control module 212 concerning the video stream among the elementary
streams to be played back. Also, the audio reading function unit 234
respectively stores, in the stream id register 252 and the private-stream-id
register 253, the stream id and private-stream-id, from the player control
module 212, of the audio stream among the elementary streams to be
played back. - 148 - [0451] Since thé%ubtitle stream is included in clip
stream file "00002.PS" in which the elementary streams to be presently
played back are multiplexed, the stream id and private-stream-id of the

are Jiplitld Bredmcamang the® eldmentan steam8 {6 Be playedbadicatel ayed
supplied from er cqntrol module 212 to the subtitle reading . .
bacl?ug%sed Qi Zﬁggfagrl?gﬁ;‘ne %q escrgbeé in tsjz-gg F?fg!’)gtﬁe Fig.

. AS .
unctuon u SUthtFe readlng function uni Sslores

30, stieam idandiprivaterstreany-idinithe sireamyid register,263 andthe s +o
private-stream-id register 264, respectively. [0452] In initialization of the
be tbuffeedobntrolimodule 215 (Fig. 3), the player control module 212 sets, in

[0452? subtitle reading function section 261, a subtitle reading function

The player control module 212 performs processing
‘similar to that in the case of step S127 in Fig. 30.

{0446)

In other words, the player control module 212 supplies
the content data supplying module 213 with the RPN EP start
of the EP _map ()} which is determined as the playback starting
position, and the file nawe of a clip stream file in which
the elementary streams to be played back are multiplexed,
that is, in this case, the file name of clip stream file
"00002.P8" corresponding to "00002.CLP" described in the
Clip Information file name of the second PlayItem #1 (Fig.
25).

(0447]

Furthermore, before the supply to the buffer control
s module 215 of the program stream stored in clip stream file
~"00002.PS™ in which the elementary streams te be played back
are multiplexed is initiated, the plaver control module 212
initializes the buffer control module 215.

[0448]

Specifically, this assigns, in the buffer control



flag having a value inaccordance with the clip stream file in which the
elementary streams to be played back are multiplexed. [0453] In other
words, in this case, since the subtitle stream is included in clip stream file
"00002.PS" in which the elementary streams to be played back are
multiplexed, a subtitle reading function flag whose value is 1 is set in the
subtitle reading function section 261 in order for the subtitle reading
function unit 235 to function. - 149 - [0454] In addition, the player control
module 212 supplies the decoding,;gentrol module 214 with the IN time
90,000 and OUT _time 27,090,000 of the second Playltem #1 (Fig. 25)
which is to be played back. [0455] Furthermore, the player control module

modi P i?@%‘"ﬁ%%he §;bti“eeﬁ%i play form nstriclign t%é'%eag@é’é‘écfﬁé %

procéssing module 219. In other words, the player conirol 'm
poiraoatrols-the.graphics peocessingragdulei 219 so ithatthesubtitlg stream:

display form is changed to a default display form. [0456] When,

231 regardinthe elemehtary streahwsitosie pkaged rbddke thistenfigurabledlag
poiéggklg E;%Agmggé%%ggeggb, the video reading pointer
stored in the wvideo reading pointer storing section 241, the
audio reading pointer stored in the audio reading pointer
storing section 251, and the subtitle reading pointer stored
in the subtitle reading pointer storing section 262.

[0449]

Furthermore, the player control module 212 supplies the
pbuffer control module 215 with the stream id as
identification information identifving the elementary
streams to ke played back, and, in addition, the
private stream _id, if necessary.

[0450]

.In the buffer control module 215 (Fig. 3}, the video
reading functien unit 233 stores, in the stream id register
242, the stream id from the player control module 212
- concerning the videc stream among the elementary streams to
be played back. Also, the audio reading function unit 234
-respectively stores, in the stream id register 252 and the
private_ stream id register 253, the stream id and
private_stream id, from the player control module 212, of

the audio stream among the elementary streams to be played

back.



permission to change the display form, the subtitle stream display form
instruction from the player control module 212 to the graphics processing
module 219 may be unchanged from the present display form. [0457]
Subsequently, playback of the second Playltem #1 is performed similarly
to the playback of the first Playltem #0. The decoding control module 214
continuously confirms the time measured by the built-in timer unit 214A
while the second Playltem #1 is being played back, and, when the time -
150 measured by the timer unit 21 Aés equal to the OUT time
27,090,000 (Fig. 25) of the second Playltem #1 supplied from the player
control module 212, ends the playback of Playltem #1 by performing
[Oqggéoding interrupting control similarly to the case in step S151. [0458]
isplay of Time Code" Next, as described above, in step S123 in Fig. 30,

display.of thetime;code isinitiated. and the display.of the timeds o oan
sequentially updated. [0459] Accordingly, a process for displaying the
fil4mecaderisPdésdribedhuittnrefareneedadhe fawchart énkig. 82. {@460]
When the built-in timer unit 214A measures one second,
presently played back are multiplexed, the stream id and
private stream id of the subtitle stream among the
elementary streams to be played back are supplied from the
player control module 212 to the subtitle reading function
unit 235, and the subtitle reading function unit 235 stores
the stream id and private stream_ id in the stream id
register 263 and the private stream id register 264,
respectively.
[0452]
In initialization of the buffer control medule 215 (Fig.
3}, the player control module 212 sets, in the subtitle
reading function section 261, a subtitle reading function
- flag having a value in accordance with the clip stream file
- in which the elementary streams to be played back are
multiplexed.
[0453]

In other words, in this case, since the subtitle stream
is included in clip stream file "00002.PS" in which the
elementary streams to be played back are multiplexed, a
subtitle reading function flag whose value is 1 is set in

the subtitle reading function section 261 in order for the

subtitle reading function unit 235 to function.



in step S171, the decoding control module 214 (Fig. 2) supplies the
player control module 212 with a message indicating that one second has
passed and the present time measured by the timer unit 214A, and
proceeds to step S172. In step S173, the player control module 212
receives the message and present time from the decoding control module
214, converts the present time to a time code, and proceeds to step
S173.[0461] In step S173, the player control module 212 controls 151
the graphics processing module 219 to display the time code obtained in
step S172, and returns to step S171. [0462] This updates the time code
in each second. The interval of updating the time code is not limited to
second. [0463] "Stream Switching" Next, as described in Fig. 26, two
subtitle streams are multiplexed in clip stream file "00001.PS" that is

played: dack based andhg fissiRlayltam #0ingluded in thefirst. Playlist tne
#0 described in Fig. 1 and clip stream file "00002.PS" that is played back
dechdsed onthé setond Playdteml 41w [j0464fhe IN_time 90,000 and

OUT time 27,090,000 of the second Playltem #1 (Fig. 25)
which is to be played back.
[0455]

Furthermore, the player control module 212 initializesr
the subtitle display form instruction to the graphics
processing module 219. In other words, the plaver control
module 212 controls the graphics processing module 219 so
that the subtitle stream display form is changed to a
default display form.

[0456]

When, regarding the elementary streams to be played
back, the configurable flag (Fig. 12) is 1, which represents
‘permission to change the display form, the subtitle stream
display form instruction from the player control module 212
- to the graphics processing module 219 may be unchanged from
the present display form.

[0457]

Subsequently, playback of the second Playitem #1 is
performed similarly to the playback of the first Playltem #0.
The deccding control module 214 continucusly confirms the
time measured by the built-in timer unit 214A while the

second PlayItem #1 is being played back, and, when the time



In such a case in which a plurality of elementary streams having the
same attribute are multiplexed in a clip stream file, regarding the
elementary streams to be played back, stream switching can be
performed in which, among the elementary streams having the same
attribute, one is switched to another. [0465] Accordingly, a process for
stream switching is described with reference to the flowchart in Fig. 33.
[0466] - 152 A stream switching request is supplied such that, for
example, when a stream switchinglihstruction is described as a script
program in the "SCRIPT.DAT" file (Fig. 4), the script control module 211
executes the script program, or the user operates the remote controller.
meas[046d] ryother words,'whern ex@dutingithe sgriptlprograrhdn Gafiich thres
stream switching instruction is described, the ‘script control module 211

27 OstipphiEs the' prayer contrdl h&aulg ST Hith Brméssay e reqtieBting Stfedrom

the S"Xiécaﬁ‘ei{}g-é”é@ggi?”mo‘%%reffg’f“ge%%reé‘!{‘esgtiliﬁag;iﬁ%!:rﬁ?”é‘ N ayrren

Ignal from the remote controller by the user oper e remote

#1 vePntolier the inputinterface, 115 suppligsthedlavar: control raadule 212¢
with a stream switching requesting message.
the case in step S151.
[0458]
"Display of Time Code"™
Next, as described above, in step S123 in Fig. 30,

display of the time code is initiated and the display of the
time is sequentially updated.

[0459]

Accordingly, a process for displavying the time code is

~described with reference to the flowchart in Fig. 32.

[0460]

When -the built-in timer unit 214A measures one second,

“in step S171, the decoding control module 214 (Fig. 2}
supplies the player control module 212 with a message
indicating that one second has passed and the present time
measured by the timer unit 214A, and proceeds to step S172.
In step 5173, the player control module 212 receives the
nessage and present time from the decoding control module
214, converts the present time to a time code, and proceeds
to step 35173,

[0461]

In step 5173, the player control module 212 controls



[0468] By way of example, at present, if the player control module .212is
supplied with a subtitle switching message requesting switching of the
subtitle stream, in step S191, the player control module 212 checks the
number of subtitle streams which is recognized in the determination of the
elementary streams to be played back which is performed in step S125 in
Fig. 30. [0469] When the result of checking the number of subtitle - 153
streams indicates one or less, the player control module 212 ignores the
subtitle stream switching message4 Thus, processing in subsequent steps
S192 to S194 is not performed. [0470] In addition, when the number of
subtitle streams is two or greater, the process sequentially proceeds to

cne JRLELER BiouA 30, e sblle stiey (@ beplaved backine code

(J:l?ron?ﬁwe stbtitle stream eing present played back to another

obtasi&b@ﬁe stteame{04¥{1} 2ln othar wetdsy insstep S84, the player control
module 212 specifies, in the clip information file, the subtitle stream

{ 04 @&ing presently played back. Specifically, for example, assuming that,
based on the second Plagltem #1 included in the first PIayLlst #O

d&ﬁﬁﬁeam@ﬁﬁfé5tW% ime code 1in each secend
interval of updating the time code is not limited to one
second.
[0463]

"Stream Switching”

Next, as described in Fig. 26, two subtitle streams are
multiplexed in clip stream file "00001.PS" that is plaved
back based on the first Playlitem #0 included in the first
PlayList #0 described in Fig. 1 and clip stream file
"00002.PS™ that is played back based on the seccond PlayItem
#31.

[G464]

In such a case in which a plurality of elementary
- streams having the same attribute are multiplexed in a clip
stream file, regarding the- -elementary streams to be plaved
~ back, stream switching can be performed in which, among the
elementary streams having the same attribute, one is
switched to another.

{0465]

Accordingly, a process for stream switching is

described with reference to the flowchart in Fig. 33.

[0466]



subtitle stream which has a stream id of OxBD and a private-stream-id of
0x80 and which is multiplexed in clip stream file "00002.PS" is played
back, in step S192, the subtitle stream being presently played back is
specified as, between the two subtitle streams multiplexed in clip stream
file "00002.PS", the third subtitle stream or stream #2 in the clip
information file "00002.CLP" in Fig. 26. [0472] Proceeding to step S193,
the player control module 212 identifies (specifies), in the clip information
file, as the - 154 next subtitle streamg 4o be played back, the subtitle
stream following the subtitle stream specified in step S192. Since, in Fig.
26, in clip information file "00002.CLP", the subtitle stream following the

third subtitle stream or.stream #2 is the fourth subtitle strea I strea
R T e e e e e e

exanipe dexisuhtitle stream to be plaved-hack 404731 When the suhtitle hea as

stream being presently played back is specified as, between the two
a scsulitle stregmasmulktiplexed " BCHIpEStraaid filef 00002 PSY, thie) foutthe
subtitle stream or stream #3 in the clip information file "00002.CLP" in Fig.
SCrizg: f6akarple MhathFd Slbtiffe BF Etr&am Wiis Sfetbl hiZed LEHHE neXt

the Stﬁ"s%lge ggg%gttgsbecpl@y%gaﬁpoag(ke' lLOO%7t4' cller.

{0467]

In other words, when executing the scriptwprogram in
which the stream switching instruction is described, the
script control module 211 supplies the player control module
212 with a message requesting stream switching. In addition,
when receiving a stream switching instruction signal from
the remote controller by the user operating the remote
controller, the input. interface 115 supplies the player
control module 212 with a stream switching requesting
message.

[0468]

By way. of example, at present, if the player control
module 212 is supplied with a subtitle switching message
requesting switching of the subtitle stream, in step 5191,
the player contrcl module 212 checks the number of subtitle
streams which is recognized in the determination of the
elementary streams to be played back which is performed in
step 5125 in Fig. 30.

[0469]

When the result of checking the number of subtitle



After that, proceeding to step S194, the player control module 212
supplies the subtitle reading function unit 235 in the buffer control module
215 (Fig. 3) with the stream id and private stream id of the next subtitle
stream to be played back which is recognized in step S193, and instructs
the subtitle reading function unit 235 to use the stream id and
private-stream-id from the next reading from the buffer 215A in the
subtitle access unit. [0475] In the subtitle reading function unit 235 in the
buffer - 155 control module 215_(Figs; 3),-new stream id and
private-stream-id supplied from the player control module 212 in step
5194 are set in the stream id register 263 and the private-stream-id
st r d89iSte[ 264, [aspectively.and the, nextand, Subseauent reading from the, ;
buffer 215A is performed for a subtitle access unit specified by the new
i gnsHreantigeand priviate estreans ithrespectively getindhe gstreamtid sggister
263 and the private-stream-id register 264. [0476] As described above,
Progreé subtitlelstrauth 56 B8 Pldy et pBEk Bisiitched Flovd thessulstitlerstrebprmed.
(04 j)ng presently played back to another subtitle stream. [0477]
rocessing of Buffer Control Module 215

In addition, when the number of subtitle streams is two

or greater, the process sequentially proceeds to steps $192
Ithrough 5194, the subtitle stream to be played back is
switched from the subtitle stream being presently played
back to another subtitle stream.
[0471]

In other words, in step S192, the plavyer control module
212 specifies, in the clip information file, the subtitle
stream being presently played back. Specifically, for
example, assuming that, based on the second PlayItem #1
“included in the first PlayList #0 described in Fig. 25, the
subtitle stream which has a stream id of OxBD and a
private stream id of 0x80 and which is multiplexed in clip
stream file "00002.PS" is played back, in step 5192, the
- subtitle stream being presently plaved back is specified as,
between the two subtitle streams multiplexed in clip stream
file "00002.PS", the third subtitle stream or stream #2 in
the c¢lip information file "00002.CLP" in Fig. 26.
[0472]

Proceeding to step 5193, the playver control module 212

identifies (specifies), in the clip information file, as the



Next, processing of the buffer control module 215 (Fig. 3), that is, writing
data to the buffer 215A and reading of data from the buffer 215A are
described with reference to Figs. 34 to 38. [0478] As described in Fig. 3,
the buffer control module 215 has five pointers for reading and writing
data in the buffer 215A. [0479] Specifically, as shown in Figs. 34 and 35,
the buffer - 156 control module 215 has the data beginning pointer stored
in the data beginning pointer storage unit 231, the data writing pointer
stored in the data writing pointer-stgrng -section 232, the video reading
pointer stored in the video reading pointer storing section 241, the audio
reading pointer stored in the audio reading pointer storing section 251,

nexand the;sublitie reading pointer sferackin the sybtitls, Leading pointet« yean
storing section 262. [0480] Figs. 34 and 35 omit illustrations of, in Fig. 3,

folllibeisttearndd megister 242 andamminfopmatidn dredistert243 of L #e. vidednce,
reading function unit 233, the stream id register 252 and private-stream-id

in Frégister253 8f theidudic:feaeiig factibhlunit 284 Hesubtitle rédding
subtfu gi“ons;gc“c’” 20L, ,Stream 1d [egigter 283, And Arivate-sireamyld

is the fourth subtitle stream or stream #3, in
step 5193, the fcurth subtitle stream or stream #3 is
recognized as the next subtitle stream to be played back.
[0473]

When the subtitle stream being presently played back is
specified as, between the two subtitle streams multiplexed
in clip stream file "00002.P3S", the fourth subtitle stream
or stream #3 in the <¢lip information file "00002.CLP" in Fig.
26, for example, the third subtitle or stream #2 is
recognized as the next subtitle stream to be played back.
[0474]

‘After that, proceeding te step 5194, the player control
. module 212 supplies the subtitle reading function unit 235
in the kuffer control module 215 (Fig. 3) with the stream id
rand private stream id of the next subtitle stream toc be
played back which is recognized in step 5193, and instrﬁcts
the subtitle reading function unit 235 to use the stream id
and private_stream id from the next reading from the buffer
215A in the subtitle access unit.

[0475]

In the subtitle reading function unit 235 in the buffer



of the subtitle reading function unit 235. [0481] The data beginning
pointer stored in the data beginning pointer storage unit 231 represents
the position of the oldest data (data which needs to be read and which is
the oldest data in data that has not been read yet) remaining in the buffer
215A. The data writing pointer stored in the data writing pointer storing
section 232 represents a position at which data is written in the buffer
215A, and this position is a position at which the newest data is - 157 -
written in the buffer 215A. [0482} Thesvideo reading pointer stored in the
video reading pointer storing section 241 represents the position of a
video stream which is r ead from the buffe r 215A. In addition the audio
conteadingReinter storedin the aydio yreadingointer stasing section 251
represents the position of an audio stream which'is read from the buffer
- priv2d5A,ande the subtitlenedding gointer stored irethersuttitie readimgdule
pointer storing section 262 represents the position of a subtitle stream

212 \YRichi§Feat t8nPthe biffer 225 AND4BST Hde<tribed #F BRys 3¢ &y ¥rd
the data beginning_pointer, the riting pointer, the video readin
the B e e bt o T he

1 a3 £

- 1 m Fha s £ Ao R i = 1
next and subsequent reading from the buffer 2153 is

=]

performed for a subtitle access unit specified by the new
stream id and private stream id respectively set in the
stream_id register 263 and the private stream id register
264.

{0476]

As described above, the subtitle stream to be played
back is switched from the subtitle stream being presentiy
played back to another subtitle stream.

[04771
Processing of Buffer Control Module 215

Next, processing of the buffer control module 215 (Fig.
3) .- that is, writing data to the buffer 215A and reading of
data from the buffer 215A are described with reference to
Figs. 34 to 38.

10478]

As described in Fig. 3, the buffer control module 215
has five pointers for reading and writing data in the buffer
215A.

(04797

Specifically, as shown in Figs. 34 and 35, the buffer



moves clockwise in the buffer 215A. [0484] Furthermore, in this
embodiment, the data beginning pointer is constantly updated so as to
represent the same position as represented by a pointer representing the
oldest data among the video reading pointer, the audio reading pointer,
and the subtitle reading pointer. Here, in Fig. 35, among the video
reading pointer, the audio reading pointer, and the subtitle reading
pointer, the audio reading pointer represents the oldest data, and the data
beginning pointer - 158 - coincides yith the audio reading pointer. [0485]
In the buffer control module 215 having the above data beginning pointer,
video reading pointer, audio reading pointer, and subtitle reading pointer,

con’%‘fﬂ 'Pr%g‘igi‘éa is, wrilten i fhe buffer 3154, after, being,tead from the disc,

, the data writing pointer Is updated clockwise so as to represent a
+ he PasiHianjust after the pewrtdata wiitiena J@486] Furthermore, whegthe
video stream, the audio stream, or the subtitle stream, is read from the
wribbffar 208AtREe videogdading Pointer the dudibiredding poister, D e ng
subtitle readiggﬁpoint,er Is updated clockwise by a value in accordance

Seciyitithé Smolmitof fe&ding M8 it PRALR T actbitfdiide Withthe Video

ount of r_eaq}n% Jcsolpgl}ljged be{wegp 341 +h

readliny polinte SECTLD 41, the audio readi
pointer stored in the audic reading pointer storing section
251, gpd the subtitle reading pointer storgd in the subtitle
reading pointer storing section 262.

[0480]

Figs. 34 and 35 omit illustrations of, in Fig. 3, the
stream id register 242 and an _information{) register 243 of
the video reading function unit 233, the stream id register
252 and private stream id register 253 of the audic reading
function unit 234, the . subtitle reading function section 261,
stream id register 263, and private stream id register 264
of the subtitle reading function unit 235.

[0481]

The data beginning pointer stored in the data beginning
pointer storage unit 231 represents the position of the
cldest data (data which needs to be read and which is the
oldest data in data that has not been read yet) remaining in
the buffer 215A. The data writing pointer stored in the
data writing pointer storing section 232 represents a
position at which data is written in the buffer 215A, and

this position is a position at which the newest data is



part corresponding to the actually read video, audio, and subtitle data and
the read data, and is one including a data part of another stream which is
skipped in reading. [0487] In addition, when the video reading pointer, the
audio reading pointer, or the subtitle reading pointer is updated, the data
beginning pointer is updated so as to represent the same position as
represented by a pointer representing the oldest data among the video
reading pointer, the audio reading pointer, and the subtitle reading pointer.
- 159 - [0488] Regarding the writing 6frdata to the buffer 215A, the buffer
control module 215 controls the writing of data in the buffer 215A so as to
prevent the data writing pointer from .,.: ...... ~-..,. y L3111111g poiii ~.C.~.

writhassingthedata {3489} Imiother words, as long as passing of the data
beginning pointer by the data writing pointer does not occur, in the buffer

[ 04 &ohtrol module 215, the data read from the disc 101 is written at a position
in the buffer 215A which is represented by the data writing pointer, so that

the'datd Wiithd F6imietds Bipdated’ Iradditich, Wher thefalhg” of the*
poiﬁ%g%bggggygﬁpggg¥fy§h§Efu%gygg%gﬁggegﬁe position of a
video stream which is read from the buffer 215A. In
addition the audic reading peinter stored in the audio
reading pointer storing section 251 represents the position
of an audic stream which is read from the buffer 215A, and
the subtitle reading pointer stored in the subtitle reading
pointer storing section 262 represents the position of a
subtitle stream which is read from the buffer 215A.
[(0483]

As described in Fig. 3, any of the data beginning
peinter, the data writing pointer, the video reading pointer,
the audio reading.pointer, and the subtitle reading pointer
moves clockwise in the buffer 21i5A.

[0484]

Furthermore, in this embodiment, the data beginning
pointer is constantly updated so as to represent the same
positicon as represented by a pointer representing the oldest
data among the video reading pointer, the.audio reading
‘pointer, and the subtitle reading pointer. Here, in Fig. 35,
among the video reading pointer, the audio reading peointer,
and the subtitle reading pointer, the audio reading pointer

represents the oldest data, and the data beginning pointer



about to occur, in the buffer control module 215, the content data
supplying module 213 is requested to stop (interrupt) reading of data from
the disc 101, and writing of data in the buffer 215A is stopped. This can
prevent the buffer 215A from overflowing. [0490] As described above,
writing into the buffer 215A of data read from the disc 101 is controlled
only by a positional relationship between the data beginning pointer and
the data writing pointer. [0491] In addition, regarding data reading from
the buffer - 160 215A, the buffer cdntol-module 215 controls data reading
from the buffer 215A so that the video reading pointer, the audio reading
pointer, and the subtitle reading pointer, moreover, the data beginning
coirpoiniesarel pieventedsfiomo passiag the gatanrting point-- . [0492] In
other words, as long as passing of the data writing pointer by the video
[04%8ading pointer, the audio reading pointer, or the subtitle reading pointer

doesn t occur in theobtggerforrag I gd I 52]}E13‘|rr1 response t%a‘;eq est

fram ﬁ?éev%gg é%gogern control mogdﬁTe 2%§ the AUEhS d&C5 e Edtrot® -2
pegARAWE 33: Ok the suptitle decodar centrol modyle 218, data is,read from

a position in the buffer 215A which
pointer, and subtitle reading pointer, when new data is
written in the buffer 215A after being read from the disc
101, the data writing pointer is updated clockwise so as to
represent a position just after the new data written.
[0486]

Furthermore, when the wvideo stream, the audio stream,
or the subtitle stream, is read from the buffer 2154, the
video reading pointer, the audio reading pointer, or the
subtitle reading pointer is updated clockwise by a value in
accordance with the amount of reading. Here, the value in
.accordance with the amount of reading is included between a
part corresponding to the . actually read video, audio, and
subtitle data and the read data, and is one including a data
part of another stream which is skipped in reading.

[0487]

In addition, when ﬁhe_video reading pointer, the audio
reading pointer, or the subtitle reading pointer is updated,
the data beginning peointer is updated so as to represent the
same position as represented by a pointer representing the

oldest data among the video reading pointer, the audio

reading pointer, and the subtitle reading pointer.



is represented by the video reading pointer, the audio reading pointer, or
the subtitle reading pointer, and the video reading pointer, the audio
reading pointer, or the subtitle reading pointer is updated. In addition, the
data beginning pointer is updated, if necessary. In addition, when the
passing of the data writing pointer by the video reading pointer, the audio
reading pointer, or the subtitle reading pointer is about to occur, in the
buffer control module 215, a request from the video decoder control
module 216, the audio decoder.control module 217, or the subtitle
decoder control module 218 is, for example, freezed, and is kept waiting
for enough data to be prepared. This can - 161 - prevent the buffer 215A
{Mgggm overflowing. [0493] Accordingly, in the buffer 215A, in a range (the
shadowed portions in Figs. 34 and 35) from the position by the .daa-.. Y.
., Aegreptesent Bd:uweue urlca begidiklily pointehto tMii€positilOh, the
represented by the data writing pointer, data to be supplied to the video

bu f i oderEdittiolMACSHLIE 24 BotHe aldio dEcoder ¥artiditodile 2a7aand
ene 18 SpBUle, deqoder control module, 218 5 stored. Futhermore i e,

range, the 'video reading pointér; the audio feading ponter; a e
Fromybtitle reading pointer el ginning pointer.

[0489]

S

In other words, as long aswpassing of the data
beginning pointer by the data writing pocinter does not occur,
in the buffer control module 215, the data read from the
disc 101 is written at a position in the buffer 215A which
is represented by the data writing pointer, so that the data
writing peinter is updated. In addition, when the passing
of the data beginning pointer by the data writing pointer is
about to -occur, in the buffer control module 215, the
content data supplying module 213 is requested to stop
(interrupt) reading cof data from the disc 101, and writing
of data in the buffer Z15A is stepped. This can prevent the
buffer Z215A from overflowing.

[0490]

As described above, writing into the buffer 215A of
data read from the disc 101 is controlled only by a
positional relationship between the data beginning pointer
and the data writing pointer.

[0491]

In addition, regarding data reading from the buffer



[0494] In the above case, the data beginning pointer is updated so as to
represent the position of the oldest data among the positions represented
by the video reading pointer, the audio reading pointer, and the subtitle
reading pointer. In addition thereto, updating of the data beginning pointer
can be performed so as to represent the position of data in the past for a
predetermined time (e.g., one second) from the oldest data. [0495] In
other words, in general, it is estimated that, in many cases, among the
video reading pointer, the audio--reggling-pointer, and the subtitle reading
pointer, the video reading pointer and the audio reading pointer represent
the - 162 - position of the oldest data. [0496] Therefore, in the case of
215:updatingithe data beginning pOIRLErS0zas;taepresent the pasition gf ng
data in the past for, for example, one second, from the position of the
fronoldest daid icheis Tepresented:by the vidde seading ipgintes on theraudioe
reading pointer, as shown in Fig. 34, data in the one-second past from
aud itfe TRARBADOIIRE BlcSt e WHiGh B eprdseRted By tHvieed féading
mor UE" OF e gulio reading pointer sen beleftn the bufter 2154 Here.
m‘fffg.’s ,k%ﬁe audio reaglng pon%‘te? representslfﬁep

i pointer.

passing the data writin

Lo

[0492]

In other words, as long as passing of the data writing
pointer by the video reading pointer, the audio reading
pointer, or the subtitle reading pointer dees not occur, in
the buffer contrel module 215, in response to a reguest from
the video decoder contreol module 216, the audio decoder
‘control module 217, or the subtitle decoder control module
218, data is read from a position in the buffer 215A which
1s represented by the wvideo reading pointer, the audio
reading pointexr, or the subtitle reading pointer, and the
video reading pointer, the audio reading pointer, or the
subtitie reading. pointer is .updated. In addition, the data
beginning pointer is updated, if necessary. In addition,
when the passing of the data writing pointer by the video
reading pointer, the audio reading pointer, or the subtitle
reading pointer is about to occur, in the buffer control
module 215, a redquest from the video decoder centrol module
216, the audio decoder control module 217, or the subtitle
decoder control module 218 is, for example, freezed, and is

kept waiting for enough data to be prepared. This can



position of the oldest data, and the data beginning pointer represents the
position of the data in the past for one second from the oldest data
position. [0497] As described above, by updating the data beginning
pointer sous to represent the position in the past for only one second,
responsiveness of the disc device can be improved. [0498] In other
words, as shown in Fig. 35, in the case of updating the data beginning
pointer so as to represent the position of the oldest data which is
represented by the audio reading pginter, for example, when special
playback to a reverse direction is requested, it is necessary to re-read, -
163 from the disc 101, data whose reading from the buffer 215A has

orevillished, JThusrsome fimaiisgreguired after ieaugsting the special
playback until the special playback becomes possible. [0499] Differently

[ 04 dtherefrom, as shown in Fig. 34, in the case of updating the data beginning
pointer so as to represent the position of data in the past for only one

sécuriiéma the pasiticnef the iof@ast dhed which i3 régregentéisy the
audlo reading pointer, if,_at the r uest of special playback in the
. sha (?Fe %g Sthe dalv;a(%equweﬂd OI’C? g%e) rom Ekg position

represented the data beginning pointer to the position
represented by the data writing peinter, data to be supplied
to the videg decoder control module 216, the aud}o decoder
contrel module 217, and the subtitle decoder contreol module
218 is stored. Furthermore, in the range, the video reading
pointer, the audic reading pointer, and the subtitle reading
pointer exit.

[0494]

In the above case, the data begirnning pointer is
updated so as to represent the position of the c¢ldest data
among the positions represented by the video reading pointer,
the audio reading pointer, and the subtitle reading pointer.
In addition thereto, updating of the data beginning peointer
can be performed so as to represent the position of data in
‘the past for a predetermined time {(e.g., one second) from
the oldest data.

[0495]

In other words, in general, it is estimated that, in

many cases, among the video reading pointer, the audio

reading pointer, and the subtitle reading peinter, the video

reading pointer and the audio reading pointer represent the



initiating the special playback is the data in the past for one second which
is stored in the Buffer 215A, the special playback can be immediately
initiated without re-reading data from the disc 101 as described above.
[0500] Even in the case of updating the data beginning pointer so as to
represent the position of data in the past for one second from the position
of the oldest data which is represented by the audio reading pointer, it is
likely that the data required for initiating the special playback is not
stored in the buffer 215A. In thiscake{the data required for initiating the
special playback is re-read from the disc 101. [0501] - 164 Next, details
of reading of each of the video stream, audio stream, and subtitle stream

pos fftamithe buffer2tBAlare: déscrbed. [0502] As described in step 5121 in
Fig. 30, when playback of the clip stream file is initiated, in the buffer

(04 %htrol module 215, the data beginning pointer, the data writing pointer,
the videg readingigoiﬁ er, the audoit% rea%'lg%i%ointtr, an(gai;chg %ubtitle

rea ?n@egﬁﬁ?dr are a lt)i%itf:ﬁfﬁzq’(—?d 86 astto represent e Sane pS&ﬁSF{‘ |ir§1 E
poirdPe PUferZl5A, represent the position of data in the past
for, for example, one second, from the positiocn of the
oldest data which is represented by the videc reading
pointer or the audio reading pointer, as shown in Fig. 34,
data in.the onersecond past from the position of the oldest
data which is represented by the video reading pointer or
the audio reading pointer can be left in the_buffer 215A.
Here, in Fig. 34, the audio reading pointer represents the
position of the oldest data, and the data beginning pointer
represents the position of the data in the past for one
- second from the cldest data position.

[0497]

As 'described above, by updating the data beginning
pointer s0 as to represent the position in the past for only
one second, responsiveness of the disc device can be
improved.

(04581

In other words, as shown in Fig. 35, in the case of
updating the data beginning pointer so as to represent the
position of the oldest data which is represented by the

audio reading pointer, for example, when special playback to

a reverse direction is reguested, it is necessary to re-read,



(0503] When a program stream (MPEG2-System Program Stream),
stored in theclip stream file, is read from the disc 101, and is supplied to
the buffer control module 215, in the buffer control module 215, the
program stream is stored at the position in the buffer 215A which is
represented by the data writing pointer, and the data writing pointer is
updated clockwise. [0504] Furthermore, in the buffer control module 215
(Fig. 3, the video reading function unit 233 performs a syntax analysis of
the program stream stored in the buffér 215A. In response to a request
from the video decoder control module 216, it extracts (separates) and
reads a video stream 165 (video access unit) from the program stream
fronstored idithe Blffer 215 andstpplies:thengdea stredmdolthié YideoZ 1 5A
decoder control module 216. [0505] Simi.iariy, also the audio reading

has tfihBticiGAit 234 PErforANs shrtak ah%ly‘é%%ﬁ@%r&@?‘éﬁ%sﬁ@éiﬁ%?&réﬂg
in_the.buffer re e r t fr. he i

the S e e e e e

oos4nit)drom the program stream stored in the buffer 215A, and supplies the
audio stream to the audio decoder control module 217. Also the subtitle

[04 98Aading

Differently therefrom, as shown in Fig. 34, in the case
of updating the data beginning pointer so as to represent
the position of data in the past for only one second from
the position of the oldest data which 1s represented by the
audio reading pointer, 1if, at the request of the special
playback in the reverse direction, the data required for
initiating the special playback is the data in the past for
one second which is stored in the Buffer 215A, the special
playback can be immediately initiated without re-reading
data from the disc 101 as described above.

[0500]

Even in the case of updating the data beginning pointer
so as to represent the position of data in the past for one
second from the position of the oldest data which is
represented by the audio reading pointer, it is likely that
the data required for initiating the special playback is not
stored in the buffer 215A. 1In this case, the data required
for initiating the special playback is re-~read from the disc
101.

[G501]



function unit 235 performs a syntax analysis of the program stream stored
in the buffer 215A. In response to a request from the subtitle decoder
control module 218, it extracts and reads a subtitle stream (subtitle
access unit) from the program stream stored in the buffer 215A, and
supplies the subtitle stream to the subtitle decoder control module 218.
[0506] "Reading of Video Stream" Next, details of processing for reading
the video stream from the buffer 215A by the video reading function unit
233 (Fig. 3) are described with refefgnce_to the flowchart in Fig. 36.
[0507] In step S211, at first, the video reading function unit - 166 233
searches for and finds the PES packet() of the private-stream-2 in the

Pregiam siream storegkinthe buffer 2154, 1 ofher words, a5 desgribed in

Fig. 20, the “stréam-id of the PES packet O in the private-stream-2 is
audl®1bt1318 (mxBR)bACeoklingly.dhe videorreading duriction, Uit 233¢

searches for and finds a PES_packet O having a stream id of 101111118.
des¢o508]dHere, for example, assuming that, as described above,

elementary streams multiplexed in the program stream stored in clip
{05Q¢rbam file "00001.PS" are to be played back, when

As described in step S5iZ7 in Fig. 30, when playback of
the c¢lip stream file is initiated, in the buffer control

- module 215, the data beginning pointer, the data writing
pointer, the video reading pointer, the audio reading
peinter, and the subtitle reading pointer are all -
initialized so as tc represent the same position in the
buffer 215A.

{0503}

When a pregram stream (MPEGZ2-System Program Stream),
stored in the clip stream file, is read from the disc 101,
and is supplied to the buffer control module 215, in the
- buffer control module 215,-thé prbgram stream is stored at
the position in the buffer 215A which is represented by the
data writing pointer, and the data writing pointer is
updated clockwise.

[0504]

‘Furthermore, in the buffer control module 215 {Fig. 3,
the video reading function unit 233 performs a syntax
‘analysis of the program stream stored in the buffer 215A.

In response to a request from the video decoder control

module 216, it extracts (separates) and reads a video stream



the program stream is read from the disc 101 and is stored in the buffer
215A, based on the information of the decode startable point described in
the EP map O (Fig. 27) in clip stream file "00001.PS" in step S122 in Fig.
30, sector 305 is determined as a playback start position, and, in addition,
in step S128 in Fig. 30, sector 305 of the playback start position is
designated and the operating system 201 is requested to read the
program stream stored in clip stream file "00001.PS". [0509] In addition,
regarding the video stream, the infeemation of the decode startable point
described in the EP_mapO represents the position of the PES packet O
in the private-stream-2. - 167 - [0510] Accordingly, just after the program

(vigkeamcsigred i, ¢hp stream filg, 0 PaniSsteedindhe puffer 2154
after being read from the disc 101, the PES packet O in the private stream

buf Pds storéd at arpositigned. ithe buffer $15Aavhich isarepresertted by dhe
data beginning pointer or the video reading pointer. [0511] Proceeding to

decggprseenivireh fifkiiblthe?PES packet O in the private-stream-2 in step

Eg 1, the video reading function unit 233 extracts the video-stream-id
[05 . .
described in

imilarly, alsc the audic rea ion unit 234
performs a syntax analysis of the program stream stored in
the buffer 215A. 1In response to & reguest from the audio
decoder control module 217, it extracts and reads an audio
stream {audioc access unit) from the procgram stream stored in
the buffer 215A, and supplies the audic stream to the audio
decoder control module 217. Also the subtitle reading
function unit 235 performs a syntax analysis of the program
stream stored in the buffer 215A. In response to a reguest
- from the subtitle decoder control module 218, it extracts
and reads a subtitle stream (subtitle access unit) from the
program stream stored in the buffer 2154, and supplies the
subtitle stream to the subtitle decoder control module 218.
[0506]

"Reading of Video Stream”

Next, details of processing for reading the video
stream from the buffer 215A by the video reading functiocn
unit 233 (Fig. 3) are described with reference to the
flowchart in Fig. 36.

[0507]

In step S211, at first, the video reading function unit



the private_stream2_PES payload( (Fig. 23), which is the
PES_packet_data_byte of the PES_packet O in the private-stream-2, and
determines whether the video-stream-id coincides with the stream id of
the video stream to be played back which is stored in the stream id
register 242 (Fig. 3) in step S127 in Fig. 30. [0512] If, in step S212, it is
determined that the video-stream-id described in the
private_stream2_PES_payload() does not coincide with the stream-id
stored in the stream id register 242, that is, if the PES_packetO in the
private-stream-2 found in last step S211 is not one located at the decode
start point in the video stream to be played back, the process returns to

2333@@&3&8@52%@%@@&@%%fomePE%Oq%@ﬁQel@@n%@eﬁ:he

private-stream-2 in the program stream stored in the buffer 215A.
pr i Subsequentssimilar ptdoespingds repeatediyrperfarmetl. {¢159He buffer
Alternatlvelg if, in step 5212, it is determined that the video-stream-id

descridédd pﬁ%@%tre%ﬁwfpligrp%%ﬁ@ad](rtoﬁﬂéwe@\%h teestream
et S Toua St i G241 e lobAFad atshé dickode
- 101stertiposition insthe videOonceordingly, the video reading function
unit 233 searches for and finds a PES packet () having a
stream_id of 10111111B.
[0508]

Here, for example, assuming that, as described above,
elementary streams multiplexed in the program stream stored
in clip stream file "00001.PS" are to be prlayed back, when
the program stream is read from the disc 101 and is stored
in the buffer 2152, based on the information of the decode
‘startable point described in the EP map(} (Fig. 27) in clip
stream file "O0001.PS" in step §122 in Fig. 30, sector 305
is determined as a playback start position, and, in addition,
- in step 5128 in Fig. 30, sector 305 of the playback start
position is designated and the operating system 201 is
requested to read the program stream stored in clip stream
file "00001.pS"™.

[0509]

An addition, regarding the video stream, the
information of the decode startable point described in the
EP_map () represents the position of the PESmpécket() in the

private stream 2.



stream to be played back, the video reading function unit 233 proceeds to
step S213, reads, from the buffer 215A, the au information O described in
the private stream2 PES payload() of the PES packet( in the
private-stream-2, and stores the au information O in the buffer 215A
before proceeding to step S214. [05141 In step S214, the video reading
function unit 233 updates the video reading pointer stored in the video
reading pointer storing section 231 by the size of the PES packet O (the
PES packet O in the private-stream;in which the video-stream-id (Fig.
23) coincides with the stream-id stored in the stream id register 242 (Fig.
3)) in the private-stream-2 found in last step S211. 169 - [0515] In other
[OSX‘@IdS in the clip stream file, following the PES_packet O in the
private-stream-2, the video stream (PES packet O) having a stream id

which ceinciges with;its; vidga-stream-d is-logated. Jhusain step 5234 n
the video reading pointer is. updated so as to represent the position of
clihesiatnairddcobe Stafapie Fgoiit inshe Vidkkodtieanm: hfo516T After thiaA
roceeding from step 5215 to 5215, the video reading function unit 233
atty %.&@oc

Brermines whdthef tiath riS b%le?lcreagégtearb? thé d&dolferin the

orattr:ol,modulse1 216, If Svo buffe

o) -~
1 E W i N

ored at a position in 215

priva 2154
which is. represented by the data beginning pointer or the
videco reading pointer.

[0511]

Proceeding to step 5212 when finding the PES packet ()
in the private_stream 2 in step 5211, the video reading
function unit 233 extracts the video stream id described in
the private streamZ PES payload() (Fig. 23), which is the
PES_packet _data_ byte of the PES packet() in the
private stream 2, and determines whether the video stream id
coincides with the streammid of the video stream to be
played back which is stored in the stream id register 242
(Fig. 3) in step S127 in Fig. 30.

[0512]

If; in step 5212, it is determined that the
video_ stream_id described in the
private_stream2 PES payload() does not coincide with the
-stream id stored in the stream id register 242, that is, if
the PES packet () in the private stream 2 found in last step

5211 is not one located at the decode start point in the

video stream to be played back, the process returns to step



it is determined that the data has not been requested, the process returns
to step 5215 and repeatedly performs similar processing. [0517]
Alternatively, if, in step S215, it is determined that the data has been
requested by the video decoder control module 216, the process
proceeds to step S216. While performing a syntax analysis of the
program stream from the position represented by the video reading
pointer, the video reading function unit 233 reads, from the buffer 215A,
data having the number of bytes deséribed in the AU length of the
au_information O stored in the an information O register 243, that s, in
one video access unit, supplies the data to the video decoder control
$211module 2k6; andapdates thendde@a %6 treading pointen by the size of
the one video access unit read from the buffer 215A. [0518] In other
privgbrlss hs eescrbedintitig. P4 AH%RE af iFfoRRatidiifr ek 1n the buffer
number-of-access-units ig deicribed which represents the num ?eryof

2158 4o ARESSENTINS BictTrEl) TRGUHES o the PES pack& I
perfgg@ég-_stream-z including the au information( to the PES packet O in the

next private-stream-2. [0519] In addition, as described in Fig. 24, in the
[0513]

Alternatively, if, in step S$212, it is determined that
the video stream id described in the
private streamZ PES payload() coincides with the stream id
stored in the stream id register 242, that is, if the
PES packet{) in the private stream 2 found in last step S211
is one located at.the decode start position in the video -
stream to be played back, the video reading function unit
233 proceeds to step 35213, reads, from the buffer 215A, the
au_information{() described in the |
private stream2 PES payload() of the PES packet () in the
private_ stream 2, and stores the au_information{) in the
buffer 215A before proceeding to step S5214.

[0514]

In step SZ14,. the video reading function unit 233
updates the video reading pointer stored in the video
reading pointer storing section 231 by the size of the
PES_packet () (the PES packet () in the private stream 2 in
which the video_stream%id (Fig. 23) coincides with the
stream_id steored in the stream id register 242 (Fig. 3)) in

the private stream 2 found in last step S5211.



au information(, the plc struct copy, the au-ref-flag, and the AU length,
which are information concerning each of as many video access units as
the number in the number-of-access-units, are described. [0520] As
described in Fig. 24, each of the AU_length items described in as many
au information O items as the number in the number-of-access-units
represents the size of each of as many video access units as the number
in the number-of-access-units which are included from the PES packet O
in the private-stream-2 including_thf6 gu_information() to the PES packet()
in the next private-stream-2. Thus, by using the AU-length, the video
reading function unit 233 can perform access unit clipping - 171 without
(05 l%erforming a video stream syntax analysis. [0521] In other words,
colnventionally, in the case of clipping an access unit in MPEG2-Video or

MPEGAMVC 2 syrax janalysis of ayidgosirgan needs 1 be perfosmed.

after knowing syntax of the video stream. However, since the program
PES sitesioa stored:in thescliprstrean filecrecordet], on the distet0sinckies,

immediately prior to each of one or more decode startable points in a
(PES/ifé6 §iédm)in RAWdes decess anft, thé PRS Packetrintres with its
riadivate-stieams2 In, which e AU lgnath representing s gize alihe videg
reading pointer is updated so . as to repiesent the position
of the actual decode startable point in Ehe'vid@o stream.
{05101

After that, proceeding from step S2Z15 to S215%, the
video reading function unit 233 determines whether_data has
" been requested by the video decoder control module 216. If
it is determined .that the data has not been requested, the
process returns to.step S$S215 and repeatedly performs similar
processing.

[0517]

Alternatively, if, . in step 5215, it is determined that
the data has been requested by the video decoder control
module 216, the prbCess proceeds to step S5216. While
performing a syntax analysis of the program stream from the
position represented by the video reading pointer, the video
reading function unit 233 reads, from the buffer 2154, data
having the number of bytes described in the AU length of the
au_information{) stored in the an_information() register 243,

that is, in one video access unit, supplies the data to the

video decoder control module 216, and updates the videc



access unit is described, the video reading function unit 233 performs,
based. on the AU length described in the PES packet( in the private
stream 2, reading video access units (unit video stream) from the buffer
215A without performing a video stream syntax analysis, and supplying
the units to the video decoder control module 216. [0522] When, in step
S216, the video reading function unit 233 supplies the video decoder
control module 216 with the video access units, the video reading
function unit 233 supplies, as inforhation concerning the video access
unit, to the video decoder control module 216, also the pic struct copy,
au_ref_flag, and AU_length described in the au_informationO, and the
readime stamips: (AT S YD T8fadded tothetvide @ aecessiely 2ot §0528]
After, in step S216, one video access unit is supplied to the video
readyebbaBr 8frdl Hohiie 216 after being read from the buffer 215A, the
(05 PFOCess ----- ds to step 5217, and the video reading function unit 233
determines whether to have as many processed access units as the
numbet: Hepresented, bysthequymbereliaceess-upits of fheiau rhe

information() stored in the an information O register 243. [0524] If, in step
au_igim it derebininddi that aslmany Aceesyess_units is described
which represents the number of video access units (pictures)
included frqm the PES packet() in the pzivatemst;eam~2
including the au%iﬁformation() to the PES packet () in the
next private stream 2.
{05191

In addition, as described in Fig. 24, in the
au_information{), the pic_struct_copy, the au ref flag, and
the AU length, which are information concerning each of as
many video access units as the number in the
number of access _units, are described.

[G520]

As described in Fig. 24, each of the AU length items
described in as many au information(} items as the number in
the number of access units represents the size of each of as
many video access units as the number in the - -
number of access _units which are included from the
PES _packet (} in the private stream 2 including the
au_information() to the PES packet() in the next
private stream 2. Thus, by using the AU length, the video

reading function unit 233 can perform access unit clipping



units as the number represented by the number-of-access-units have not
been processed yet, that is, if as many access units as the number
represented by the number-of-access-units have not been supplied to the
video decoder control module 216 after being read from the buffer 215A,
the process returns to step S215 and similar processing is subsequently
repeated. [0525] Alternatively, if, in step S217, it is determined that as
many access units as the number represented by the
number-of-access-units have beeniprbcessed, that is, if as many access
units as the number represented by the number-of-access-units have
been supplied to the video decoder control module 216 after being read
witHeom the biiffermd 173 2 16i]¢he process retumis:to step 5241 and
searches for the PES_packet() in the next private-stream-2.
[0523ubsequently, similar processing is repeated. [0526] "Reading of Audio

Sggam" Neext,w%ertgilss ofca process cg)f gllelaudi(ln rea ing nggtio ugié 3‘?34in
(Fig. S%ttpatr reads an’ audio stream from" the butfer 215A are described ™ "¢

an aMthrefergnce to thediowcharidn &g 3 1R aMAxtfirsh in $iaps5230, the
audio reading function unit
analysis of a video stream needs to be performed after
knowing syntax of the video stream. However, si;ce the
program stream stored in the clip stream file reccrded on
the disc 101 includes, immediately prior to each of one or
more decode startable peints in a video stream in a video
access unit, the PES packet{) in the private stream 2 in
which the AU length representing the size of the video
access unit is -described, the videco reading furcticn unit
233 performs, based on the AU length described in the
PES_packet ()} in the private stream 2, reading videc access
units {(unit wvideo stream) from the buffer 2154 without
performing a video stream syntax analysis, and supplying the .
units to the video decoder ccntrol module 216,
[0522]

When, in step $216, the video reading function unit 233
supplies the video decoder control module 216 with the video
raccess units, the video reading function unit 233 supplies,
as information concerning the video access unit, to the
video deccder control module 216, also the pic struct copy,
au_ref flag, and AU length described in the au_information(},

and the time stamps (PTS, DTS) added to the video access



234 determines whether the stream id of the audio stream to be played
back which is stored in the stream id register 252 (Fig. 3) represents the
PES packet( in the private-stream-1. [0528] If, in step 5230, it is
determined that the stream id stored in the stream id register 252 does
not represent the PES packet() in the private-stream-1, that is, if, as
described in Fig. 20, the stream id stored in the stream id register 252 is
[IOxxxxxB that is assigned to an audio stream coded in accordance with
the MPEG standard, the audio readirrg function unit 234 proceeds to step
S231 and searches the program stream stored in the buffer 215A for a
synchronization code which represents an audio frame beginning and
uni twhich is defined in MPEG Audio. Since the - 174 position of the
synchronization code is the audio frame beginning, the audio reading
[05Z@Action unit 234 updates the audio reading pointer so as to represent the
position of the audio frame beginning, and proceeds from step S231 to

S835 2y stép SI3XL tRe hlddioreading R cRSIFGTE 252 Skarches Vo hhad

finds, fram the position represented by, the a q[; reading pointer, a PE
to HE AR RO e e ON (1 UL re T BRI B

frofhe streamride stoyad in therstream id rrgister2e2.andproseeds tostep ang
5233. [0529]

the video reading function unit 233 determines whether to

have as many processed access units as the number

represented by the number of access units of the

au_information() stored in the an information{) register 243.

[0524]

If, in step 5217, 1t is determined that as many access
units as the number represented by the
number of access units have not been processed yet, that is,
if as many access units as the number represented by the
number of access units have not been supplied to the video
. decoder control module 216 after being read from the buffer
"215A, the process returns to step S215 and similar
processing is subsequently repeated.

[0525]

Alternatively, if, in step $217, it is determined that
as many access. units as the number represented by the
number of access_units have been processed, that is, 1if as
many access units as the number represented by the
number of access_units have been supplied to the video

decoder control module 216 after being read from the buffer



In step S233, the audio reading function unit 234 updates the audio
reading pointer stored in the audio reading pointer storing section 251 so
as to represent the beginning of the PES packet data byte (Figs. 16 to 18)
of the PES packet( found in last step S232, and proceeds to step S237.
[0530] In step S237, the audio reading function unit 234 determines
whether data has been requested by the audio decoder control module
217. If it has negatively determined, the process returns to step S237 and

similar processing is repeated. [05%;7]3 Alternatively, if, in step S237, itis

determined that - 175 the data has been requested by the audio decoder
control module 217, the process proceeds to step S238. While
erforming a syntax analysis of the program stream from the position

215 prEQ@nt%HCIﬁ/@tﬁé a‘ift’j%lf‘éh?jlﬁgj’ péiﬁ?é?, %]&ud%lcﬂ(éfrﬁlf@?%r“@iﬂﬁ jthe
prs B4R AL AMOLRGEL I LROUAN o - - supszsazdly,

own fixed leng m the buffer 215A; and sup‘pﬁés the audio acces
simUDH 10 the,audie degoder eentra naedule 217 together with time stamps

(PTS, DTS) added to the audio access unit. [0532]
[0526]
"Reading of Audic Stream®

Next, details of a process of the audic reading
function unit 234 (Fig. 3) that reads an audio stream from
the buffer 215A are described with reference to the
flowchart in Fig. 37.

[0527]

At first, in step 5230, the audio reading function unit
234 determines whether the stream id of the audio stream to
be played back which is stored in the stream id register 252
{Fig. 3} represents the PES packet(} in the private stream 1.
(0528}

If, in.step 8230, it is determined that the stream id
stored in the stream id register 252 does not represent the
PES packet () in the private stream 1, that is, if, as
described in Fig. 20, the stream id stored in the stream id
register 252 1s 110xxxxxB that is assigned to an audio
stream coded in accordance with the MPEG standard, the audio
reading function unit 234 proceeds to step $231 and searches
the program stream stored in the buffer 2152 for a
synchronization code which represents an audio frame

beginning and which is defined in MPEG Audio. Since the



The audio reading function unit 234 updates the audio reading pointer by
the size of the one audio access unit read from the buffer 215A, and
returns to step S237. Subsequently, similar processing is repeated.
[0533] Alternatively, if, in step S230, it is determined that the stream-id
stored in the stream id register 252 represents the PES packet( inthe
private-stream-1, that is, if the stream-id stored in the stream id register
252 is 101111018 (= OxBD), and represents the PES packet O in the
private-stream-1, as described in Fig.;22Q, the process proceeds to step
S234. The audio reading function unit 234 searches for and finds the PES
packet O in the private_stream_1in the program stream stored in the

pos QUIEr 215A-|n otherwards, the-qudio Leading fungtion Lni;234-, 176
searches for and finds a PES packet() having a stream id of 101111018.

beqil@h34ly After Binding the PESpagket@dn the plivate-stream:Adintsiept he
5239, the audio reading function unit 234 proceeds to step 5235. The

audigudie pebidiay RMciba LN 3Usetracts R priviaté-strleaniieddsicpibed in the

the private streaml PES payload( (Fig. 21) which is the PES packet data
audigd bife PESTHLKEEO i rfﬁ%ppgrﬂfg?& trerof dicPHetefmines® <32+

in §¥@§h§5§§, the audioc reading function unit 234 szearches
for and finds, from the position represented by the audio
reading pointer, a PES_packet (), in the program stream
stored in the buffer 215A, coinciding with the stream id
stored in the stream id register 252, and proceeds to step
S233.

[6529]

In step 85233, the audio reading function unit 234
-updates the audio reading pointer stored in the audio
reading pointer storing section 251 so as to represent the
beginning of the PES packet data byte (Figs. 16 to 18} of
the PES packet() found in last step 5232, and proceeds to
step $S237.

{G530]

In step $237, the audio reading function unit 234
determines whether data has been reguested by the audio
decoder control module 217. If it has negatively determined,
the process returns to step S237 and similar processing is
repeated.

[0531]

Alternatively, 1f, in step 5237, it is determined that



private-stream-id coincides with the private-stream-id of the audio stream
to be played back which is stored in the private-stream-id register 253
(Fig. 3). [0535] If, in step S235, it is determined that the private-stream-id
described in the private streaml PES payload( does not coincide with the
private-stream-id stored in the private_stream id register 253, that is, if
the PES packet( in the private-stream-1 found in last step S234 is not an
audio stream to be played back, the process returns to step S234 and
searches for the PES_packet() in arfather private-stream-1 in the program
stream stored in the buffer 215A. Subsequently, similar processing is
repeated. [0536) - 177 Alternatively, if, in step S235, it is determined that

the B pHVatesstream-id-dgserineskinghe prvate streand RESipayleadro1
coincides with the private-stream-id stored in the private-stream-id

modueégister 7253, thatisif thes PESC packist()tin tisd: privaté $treantih ifband in
last step 5234 is the audio stream to be played back, the process

per {5i58ddds b 8P 5236 2nd Hit'dudid reaing A Giit S84 pfiind he
pos{gﬁgﬂgr%g@@%%ﬁgg%H%%Qﬁ%ﬂ%é%%gf%%%gfﬁ@ﬂg%kﬁ§g%, the audio

private_stream _payloadO (Fig. 21
4

reading funotionnm unit 23 ds one audio accass anit R
TUuncrion unitc 23 ds one audlo access nitv

kl oy atel
R [ S ey

rea ing
a known fixed length-from.the buffer Z15A, and suppliés the
audic access unit. to the audio decoder control module 217
together with time stamps (PTS, DTS) added to the audio
access unit.

[0532]

The audioc reading function unit 234 updates the audio
‘reading pointer by the size of the one audioc access unit
read from the buffer 2154, and returns to step. 5237.
Subsequently, similar processing is repeated.

[0533]

- Alternatively, 1f, in-:-step $230, it is determined that
the stream id stored in the stfeam_id register 252
represents the PES packet() in the private stream 1, that is,
1if the stream id stored in the stream id register 252 is
101111018 (= 0xBD), and represents the PES packet{) in the
private stream 1, as described in Fig. 20, the process
‘proceeds to step S234. The audio reading function unit 234
- searches for and finds the PES packet () in the

private stream 1 in the program stream stored in the buffer

Z15A. In other words, the audio reading function unit 234



private-stream-1, and finding the beginning position of the audio access
unit by adding the position following the AU-locator and a value
represented by the AUlocator. [0537] In other words, as described in Fig.
21, by using, as a reference, the position following the AU locator, the
AU-locator represents the beginning position of the audio access unit (or
subtitle access unit) stored in the private_streami_PES_payloadO. Thus,
by adding, to the position following the AU-locator, the value represented
by the AU_locator, the (absolute) heginning position of the audio access
unit can be found. [0538] Furthermore, in step 5236, the audio reading
function unit 234 updates the audio reading pointer stored in the - 178

sea 290 reading pointer storing %%%igﬁa?%e%g s fo (%Drﬁ%s%ms@%eba%g"l@”%f
position of the audio access unit found as described above, and proceeds
101 19 sterb237. [0539] In step 5237, the audio reading function unit 234
determines whether data has been requested by the audio decoder
{05bntrol module 217. If it has negatively determined, the process returns to
Stgr%tsezr?)?fainr;ldd?irrpéla‘{r:EereocPeEsgingaEikrgE((a?tegﬁ [Ot?k?g] private stream 1
in step 5234, the audio reading function unit 234 procseds
to step S$235. The audio reading function unit 234 extracts
a private_stream_id described in the
private_streaml_PES;péyload{) (Fig. 21) which is the
PES packet data byte of the PES packet () in the
private stream 1, and determines whether the
private stream id coincides with the private stream id of
the audic stream to be plaved back which is stored in the
private stream id register 253 (Fig. 3}.
[0535]
If, in step 8235, it is determined that the
. private stream id described in the
private streaml PES payload(} does not coincide with the
private stream id stored in the private stream id register
253, that is, '1f the PES packet() in the private stream 1
- found in last step S234 is not an audio stream to be plaved
back, the process returns to step 5234 and searches for the
PES_packet () in another private stream 1 in the program
stream stored in the buffer 215A. Subsequently, similar

processing is repeated.

[0536]



Alternatively, if, in step 5237, it is determined that the data has been
requested by the audio decoder control module 217, the process
proceeds to step 5238. While performing a syntax analysis of the
program stream from the position in the buffer 215A which is represented
by the audio reading pointer, the audio reading function unit 234 reads
one audio access unit having a known fixed length from the buffer 215A,
and supplies the unit to the audio decoder control module 217 together
with a time stamp added to the audig-access unit. [0541] The audio
reading function unit 234 updates the audio reading pointer by the size of
the one audio access unit read from the buffer 215A. The process returns

to 5237 .and similar. pracessing is equently repeated. -, 179 -
[Oé@%ﬁé%%ﬂ ged(%fY Sul%t!létl’e étrrleasr%gﬁl e>§(?, 9d%e’tai r%tof\?;sp r%%agéasrgfl fﬁ%d that

t he SYRtitle, feading function uRit235 ffig. 3hthat keads the subtitle stream
from the buffer 215A are described with reference to the flowchart in Fig.

pr i 38: 0543} cAlfirst e stepy525id the sulititleiréading fahctidne unit 235
_identifies the subtitle reading function flag stored in the subtitle reading
P I¥etGioR YetdiGn DB 1562 in the private stream id register

253, that is, if the PES packet () in the private stream 1
found in last step 8234 1is the audio stream to be played
back, the process proceeds to step 3236, and the audio
‘reading function unit 234 performs reading, from the buffer
215A, the AU locator described in the
private streaml PES payload{) {(Fig. 21) in the
private_stream 1, and finding the beginning poesition of the
audio access unit by adding the position following the
AU_locator and a value represented by the AU locator.
[0537]

In other words, as described in Fig. 21, by using, as a
reference, the position following the AU locator, the
AU locator represents the beginning position of the audio
access unit (or subtitle access unit) stored in the
private_streaml PES payload(). Thus, by adding, to the
position following the AU locator, the value represented by
the AU_locator, the (absolute) beginning position of the
audio access unit can be found.
[0538]

Furthermore, in step 5236, the audio reading function

unit 234 updates the audio reading pointer stored in the



5127 in Fig. 3. If, in step 5251, it is determined that the still image file has
0, that is, for example, if no subtitle stream is included in the clip stream
file in which the elementary streams to be played back are multiplexed,
and O is set in the subtitle reading function section 261 in step S127 in
Fig. 30, the subtitle reading function unit 235 does not particularly perform
processing. [0544] Alternatively, if, in step S251, it is determined that the
subtitle reading function flag has 1, that is, for example, if, the subtitle

stream is included in the clip strgarerféle“in which the elementary streams
to be played back are multiplexed, and one is set in the subtitle reading

function section 261 in step S127 in Fig. 30, the subtitle reading function
unit 235 proceeds to step 5252, and 180 searches the program stream

audigy BB 3A thS bEffePSFEA FordE PES packetdwHicH cincifes Withrferesent
tream-id.in the suhtitle str be played k which is, stored in the
thef%e innln%i gﬁ%&fﬁ% %gﬁﬁﬁaé%géwg g%%ﬁss an it S%DQ as

streamid re g. As described In step S in Fig.

de s 3Pi thesstiearndd of (hesubtitte-steeam tebeplayerhhack is stored in the
stream id register 263 (Fig. 3). The stream id of the subtitle stream is
[0539111101B (= OxBD) representing the PES packet() in the

private-stream-1, as described in Fig. . R , )
In step S237, the audic reading function unit 234

determines whether data has been requested by the audio
decoder control module 217. If it has negatively determined, ..
the process returns to step 5237 and simiiar processing 1is
repeated,

[0540]

Blternatively, if, in step S$237, it is determined that
the data has been requested by the audio decoder control
module 217, the process proceeds to step 353238. While
performing a syntax analysis of the program stream from the
position in the buffer 215A which is represented by the
audio reading pointer, the audic reading function unit 234
- reads one audio access unit having a known fixed length from
the buffer 2154, and supplies the unit to the audio decoder
control module 217 together with a time stamp added to the
audio access unit.

[05417

The audic reading function unit 234 updates the audio
reading pointer by the size of the one audio access unit
read from the buffer 215A. The process returns to step S237

and similar processing is subsequently repeated.



20. [0546] Therefore, in step 5252, the PES packet () in the
private-stream-1 in the program stream stored in the buffer 215A is
searched for. [0547] When finding the PES packet O in the private stream
1 after searching for the PES-packet O in the private-stream-1 in step
5252, the subtitle reading function unit 235 proceeds to step 5253,
extracts a private streamid described in the private streaml PES payload()
(Fig. 21) thatis the PES_packet_data byte of the PES packet O in the
private-stream-1, and determines whether the private-stream-id coincides
with the private-stream-id in the subtitle stream to be played back which
is stored in the - 181 private stream id register 264 (Fig. 3) in step S127 in
[0544d. 30. (0548] If, in step 5253, it is determined that the private-stream-id
described in the private streaml PES payload() does not coincide with the

"R S &dm I RorEd fn the FriVate-stream-id register 264, that is, if the

P3.packato,jn fhe prvatessteeam:1 whichs faund inlast %tSQQSi%?g is

not a subtitle stream to be played back, the process returns to step S252
fund@hdon unit 235 (Fig. 3) that reads the subtitle stream
from the buffer 215A are described with reference to the
flowchart in Fig. 38.

[0543]

At first, in step 5251, the subtitle reading function
unit 235 identifies the subtitle reading function flag
stored in the subtitle reading function section 261 in step
5127 in Fig. 3. If, in step S$S251, it is determined that the
still image file has 0, that is, for example, if no subtitle
stream is included in the clip stream file in which the
elementary streams to be plaved back are multiplexed, and 0
is set in the subtitle reading funétion section 261 in step
S127 in Fig. 30, the subtitle reading function unit 235 does -
not particularly perform processing.

[0544]

Alternatively, if, in step 35251, it is determined that
the subtitle reading function flag has 1, that is, for
example, if, the subtitle stream is included in the clip
stream file in which the elementary streams to be played
back are multiplexed, and one is set in the subtitle reading
function section 261 in step S127 in Fig. 30, the subtitle

reading function unit 235 proceeds to step $252, and



searches for the PES packet O in another private stream 1 in the program
stream stored in the buffer 215A. Subsequently, similar processing is
repeated. [0549] Alternatively, if, in step S253, it is determined that the
private stream id described in the private streaml PES payload() coincides
with the private-stream-id stored in the private-stream-id register 264,
that is, if the PES packet O in the private stream 1 which is found in last
step S252 is the subtitle stream to be played back, the subtitle reading
function unit 235 proceeds to step 4, and performs reading, from the
buffer 215A, the AU locator described in the
private_streaml_PES_payloadO (Fig. 21) of the PES packet() in the

rivate_stream _i, and finding the beginning posijtion - 18%2 of t btitle
SN et L Bl e VTS ko

pES fERasented Ry, the AUJ9caton 05501 1n other wokds, as desgribed in Fig.

1, by using, as a reference, the position following the AU locator, the AU
subdacater represents thébegihaingdpdsition ofitheisubtties aecess unit {ore
audio access unit) stored in the private_streaml_PES_payloadQ. Thus,

stregiadding e thé Sposition folléfingthe AU_locator, the value represented

[05&19’] the AU locator, the (absolute) beginning position of the

As described in step 85127 in Fig. 30, the stream id of
the subtitle stream to be played back is stored in the
stream 1d register 263 (Fig. 3). The stream id cf the
subtitle stream is 1C1113iC1B (= OxBD) representing the
PES packet () in the private stream 1, as described in Fig.
20. |
[0546]

Therefore, in step S252, the PES packet() in the
private stream 1 in the program stream stored in the buffer
215A is searched for.

{0547]

. When. finding the PES packet () in the private stream 1
after searching for the PES packet() in the private stream 1
in step é252, the subtitle reading functicon unit 235
proceeds to step S253, extracts a private stream id
described in the private streaml PES payload() (Fig. 21)
that is the PES_packet data byte of the PES packet() in the
private_stream 1, and determines whether the
private_stream_id coincides with the private stream id in

the subtitle stream to be played back which is stored in the



subtitle access unit can be found. [0551] Furthermore, in step S254, the
subtitle reading function unit 235 updates the subtitle reading pointer
stored in the subtitle reading pointer storing section 262 so as to
represent the beginning position of the subtitle access unit found as
described above, and proceeds to step S255. [0552] In step S255, the
subtitle reading function unit 235 determines whether data has been
requested by the subtitle decoder control module 218. If it has negatively
determined, the process returns_tol t](fep_8255 and similar processing is
repeated. [0553] - 183 Alternatively, if, in step S255, it is determined that
the data has been requested by the subtitle decoder control module 218,
the process proceeds to step 5256. Whlle performing a syntax analy5|s of

pm‘iﬁ&%ﬁ&&ﬁﬁ?%ﬁé&iﬂﬁ%?ﬁ@%&ﬁ%n ihfe bdffer P54 Whichlis’ 1 Fig.

represented by the subtitle reading pointer, the subtitle reading function
" unit 235 reads,.from the buffer 215A, one subtitle access unit by the size
r 05 4described in the beginning of the subtitle access unit, and supplies the

unit to the subtitle decoder control module 218 together with a time stamp
added tothetseptiie 52, it is determined that the

private stream id described in the
private streaml PES payload() does not coincide with the
private stream id stored in the private_ stream id register
264, that is, if the PES packet () in the private stream 1
which i1s found in last step 35252 is not a subtitle stream to
be plavyed back, the process returns to step 5252 and
searches for the PES packet() in another private stream 1 in
the program stream stored in the buffer 215A. -Subsequently,
similar processing is repeated.
{05491

Alternatively, if, in step $253, it is determined that
the private stream id described in the
private streaml PES payload() coincides with the
private stream id stored in the private stream id register
264, that is, if the PES packet() in the private stream 1
‘which i1s found in last step 8252 is the subtitle stream to
be played back, the subtitle reading function unit 235
proceeds to step 5254, and performs reading, from the buffer
215A, the AU locator described in the
private streaml PES payload{) (Fig. 21) of the PES packet (}

in the private stream 1, and finding the beginning position



access unit. In other words, as described in Fig. 2, at the beginning of the
subtitle access unit, the size of the subtitle access unit is described.
Accordingly, the subtitle reading function unit 235 reads the data by the
size from the position in the buffer 215A which is represented by the
subtitle reading pointer, and supplies the subtitle access unit as the read
data to the subtitle decoder control module 218 together with time stamps
added to the subtitle access unit. [0554] In addition, the subtitle reading
function unit 235 updates the su_bt'%@zregding pointer by the size of the
one subtitle access unit read from the buffer 215A, and returns to step
S255. Subsequently, similar processing is repeated. [0555] - 184 -
"Re-S}d{nchro ization Process" Next, s%achronizab%i)on control between

°f Yifed dRiadnd atidic Pita By the tecodig Contidf nideitde- 224 inf Righ 91479
the 985CHBed [0956], Asdescybed in $iep, 2130, InJH0130.he decoding, o r .

control module 214 orders the video decoder control module 216, the
[055auUdio decoder control module 217, and the subtitle decoder control

module 218. to initiate decoding by shifting timing, if necessary for

e&ﬁbmgmﬁfquﬁﬁénugﬁoﬁqqﬁribed in Fig. 21, by using, as a

T~

‘reference, the position following the AU locator, the
AU locator represents the beginning positicn of the subtitle
agceSS'unit {or audio access unit) sto;ed in the
private_streaml PES payload{(}. Thus, by adding, to the
position following the AU locator, the value represented by
the AU locator, the {(absolute) beginning position of the
subtitle access unit can be found.

[0551]

Furthermore, in step 3254, the subtitle reading
function unit 235 updates the subtitle reading pointer
stored in the subtitle reading peinter storing section 262
s0 as to represent the beginning position of the subtitle
access unit found as described above, and proceeds to step
5255.

[0552]

In step S5255, the subtitle reading function unit 235
determines whether data has been requested by the subtitle
decoder control module 218. If it has negatively determined,
the process returns to step $255 and similar processing is

repeated.

[0553]



example, depending on the progress of subsequent decoding by the
video decoder 116 and the audio decoder 117, output of video data, and
output of the audio data as output data to be output in synchronization
with the video data may be shifted from each other. [0557] Accordingly,
the decoding control module 214 performs the re-synchronization process
for correcting the shift occurring between the output of the video data,
and the output of the audio data as output data to be output in
synchronization with the video dataj ard-outputting the video data and the
audio data in synchronization with each other. [0558] The
re-synchronization process is described with - 185 - reference to the

flovchartin F19-39;, [0559] hthewersynghronizationpraeessyat flest iBhat
step S271, the decoding control module 214 determines whether a large

the sHifttis foarsd betweerethedimte stamyp ohthesvibéeo. taceeds unitdronethet ro L
video decoder control module 216 and the time stagg of the audio

modiateeds!fnit frBfm REARFG dUCOHRPESNES Mddile 241705601 1hDther
per%gg%%ﬁgs%e%g%@ggn§H%ﬂ§%%%"h%©t§8’program stream from the
position in the buffer 215A whi
subtitle reading polnter, the subtitle reading function unit
235 readsﬁdfrom the buffer Z15A, one subtitle access unit by
the size described in the beginning of the subtitle access
unit, and supplies the unit to the subtitle decoder control
module 218 together with a time stamp added to the subtitle
access unit. In other words, as described in Fig. 2, at the
beginning of the subtitle access unit, the size of the
subtitle access unit is described. Accordingly, the
subtitle reading function unit 235 reads the data by the
size from the position in the buffer 215A which is
represented'by the subtitle reading pointer, and'supplies
-the subtitle access unit as the read data to the subtitle
decoder control module 218 together with time stamps added
to the subtitle access unit.

[0554]

In addition, the subtitle reading function unit 235
‘updates. the subtitle reading pointer by the size of the one
subtitle access unit read from the buffer 2154, and returns
to step S5255. Subseguently, similar processing is repeated.

[0555]



whenever the video decoder control module 216 obtains a video access
unit from the buffer control module 215, it supplies the time stamp of the
video access unit to the decoding control module 214. Similarly,
whenever the audio decoder control module 217 obtains an audio access
unit from the buffer control module 215, it supplies the time stamp of the
audio access unit to the decoding control module 214. [0561] In step
S271, by comparing time stamps supplied with the same timing (within a
certain time that can be regarded 3 he same timing) from the video
decoder control module 216 and the audio decoder control module 217,
the decoding control module 214 determines whether or not there is a
arge Sr?c':fitq beg/veerkt{lgrs{e Lgirrcl}e %tasr;nps. [0562] - 186 If, in step S271, itis
determined that theres not the ﬁ:’arge shift between the time stamp of the
vigiea access anitfrom the video decoder eontil mpdyle216 andthe g
time stamp of the audio access unit from the audio decoder control
audinodide 217y thatds, diethedshiftybetweearncthentivol lstarpp Of the video 2 is
access unit and the time stamp of the audio access unit is, for example,
desqRdlfdeo frames (approximately 66 milliseconds) or within a range that
rg5Lan be regarded as having predetermined synchronization, the process
returns to step S271, and determination (monitoring)

As described in step S130 in Fig. 30, the decoding

control module 214horder3'the video decoder control module
216, the audio decoder control module 217, and the subtitle
decoder control module 218 teo initiate decoding by shifting
timing, if necessary for establishing synchronizaticon. For
example, depending on the progress of subsequent decoeding by
the video decoder 116 and the audic decoder 117, output of
videc data, and output of the audioc data as output data to-
be output in synchronization with the video data may be
shifted from each other.

[0557]

Accordingly, the decoding control module 214 performs
the re-synchronization process for correcting the shift
occurring between the output of the video data, and the
output of the audioc data as output data to be output in
synchroenization with the video data, and outputting the
video data and the audio data in synchronization with each
other.

[0558]

The re-synchronization process is described with



of two time stamps is continuously performed. [0563] Alternatively, if, in
step 5271, it is determined that there is the large shift between the time
stamp of the video access unit from the video decoder control module
216 and the time stamp of the audio access unit from the audio decoder
control module 217, that is, if the shift between the time stamp of the
video access unit and the time stamp of the audio access unit is out of
the range that can be regarded as having predetermined synchronization,
the process proceeds to step S272.8Fhe-decoding control module 214
determines which is behind between the output of the video data and the
output of the audio data by comparing the time stamp of the video access

re £ &Pl from the videodecodgr contrpl mpgules2l6 and the time stamp of the
audio access - 187 unit from the audio decoder control module 217.

[0530564] If, in step 5272, it is determined that the output of the video data is
behind the output of the audio data, the process proceeds to step 5273,
IN'BHdéERR dRENER ProCEssHit of thé Vides Bt cessurfit by bne Videt-ep

ccess unit, the.decoding control module instructs the video decoder
o itk cchiech ot ionkay Rbsbcr i o i

1ardidenagoess dint, that is,dhe;desoding eanfeol module 214 pHEPULS 8R.
instruction to skip processing

access unit from the video decoder control module 216 and

the time stamp of the audio access unit from the audio

decoder control module 217.

[{0560]

In other words, as described in step 5129 in Fig. 30,
whenever the video decoder control module 216 obtains a
video access unit from the buffer control module 215, it
supplies the time stamp of the video access unit to the
decoding control module 214. Similarly, whenever the audio
decoder contrel module 217 obtains an audio access unit from -
the buffer contrel module 215, it supplies the time stamp of
the audio access unit to the decoding control module 214,
{0561]

In step 8271, by comparing time stamps supplied with
“the same timing (within a certain time that can be regarded
as the same timing) from the video decoder control module
216 and the audio decoder control module 217, the decoding
control module 214 determines whether or not there is a
large shift between these time stamps.

[0562]



on the video access unit, and proceeds to step 5274. [0565] In step 5274,
the video decoder control module 216 receives the skip instruction from
the decoding control module 214, and inspects the au-ref-flag (Fig. 24)
supplied together with the video access unit from the buffer control
module 215 in response to the skip instruction. [0566] In other words, in
the au_informationO (Fig. 24) located in the
private_stream2_PES_payloadO of the PES-packeto in the
private-stream-2, the au-ref-flag as jigfgrmation concerning the access
unit is included. As described in step 5129 in Fig. 30 and in step S216 in
Fig. 36, the buffer control module 215 supplies the au ref flag of the
videe access Hpjt te the videe desodern-contral mpdule, 188 216 together
with the video access unit. [0567] In step S274, the au-ref-flag of the
theadcessganith stipplieetindbhe abbee mamnes issimspedied hkmcedlidoy decess

_Proceeding from step S274 to S275, based on the result_of inspecting the
unigy-feffag-OfthB \ided S6CEs3amitCsupplietl FA A€ baftér éontrdiie time

staile 215, the yideo, decoder corrol mogule 216 determines whther
video
1 <>

et e R el m

o~ 177 e =
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ule 217, 1is, 1if the shift between the time
stamp of the video access unit and the time stamp of the
audio access unit. is, for example,_}wo video frames
- (approximately 66 milliseconds) or within a range that can
be regarded as having predetermined synchronization, the
process returns to step 8271, and determination {(mecnitoring)
cf two time stamps is continuously performed.
[0563]

Alternatively, 1f, in step S271, it is determined that

there i1s the large shift between the time stamp of the video

S access unit from the video decoder control module 216, and

the time stamp of the audio access unit from the audio
decoder contrcl module 217, that is, if the shift between
the time stamp of the video access unit and the time stamp
of the audio access unit is out of the range that can be
-regarded as having predetermined synchronization, the
process proceeds to step S272. The deceding control module
214 determines which is behind between the output of the
video data and the ocutput of the audio data by comparing the
time stamp of the wvideo access unit from the video decoder

control module 216 and the time stamp of the audio access



access unit is an unreferenced image that is not referred to when another
picture is decoded. [0569] Here, as described in Fig. 24, the au ref flag of
the video access unit indicates whether the access unit is a reference
image. If the access unit is the reference image, itis setto 1. If the
access unit is not the reference image, it is set to 0. [0570] If, in step
5275, it is determined that the video access unit supplied from the buffer
control module 215 is not (the video access unit of) the unreferenced
image, that is, if the video access urst/supplied from the buffer control
module 215 is the reference image, the process proceeds to step 5276.
The video decoder control module 216 controls the video decoder 116 to

uniproeess the videq-pcsess - 489 runitas AEIMak and avaitsfor the next
video access unit to be supplied from the buffer control module 215

{05 péfbre returning to step 5274. [0571] Alternatively, if, in step 5275, it is
determined that the video access unit supplied from the buffer control

mddule 153 #e GrAreferented ﬁn%&%@b‘?&&s@ﬁﬁcé@& e sRp- ©of
the5@%@@%&@50]%089%8%”%‘?1@%%33&635%Qroa%c?%@gcg%g‘? the

video decoder 116 on the video access unit,
" process proceeds to step 5273, In order to advance

processing on the video access unit by cne video access unit,
the dgcoding control module 214 instructs Fhe video decoder
contrel module 216 not to perform decoding and output
(display) of the wvideo access unit, that is, the decoding
control module 214 outputs an instruction to skip processing
on the video access unit, and proceeds to step S274.

[0565]

In step 8274, the video decoder control module 216
receives the skip- instruction from the decoding control
module 214, and inspects the au ref flag (Fig. 24) supplied
tOgethér with the .video access unit from the buffer control
module 215 in response to the skip instruction.
f0566]

In other words, in the au_information() (Fig. 24)
located in the private_stream2 PES payload{) of the
PES_packet () in the private stream 2, the au_ref flag as
information concerning the access unit is included. As
described in step 8129 in Fig. 30 and in step $216 in Fig.
36, the buffer control module 215 supplies the au ref flag

of the video access unit to the video decoder control module



and waits for the next video access unit to be supplied from the buffer
control module 215 before returning to step 5271. [0572] In such a
manner, the processing on the video access unit is skipped, whereby the
processing on the video access unit is‘advanced (processing time is
shortened) by approximately one video access unit. This results in
accelerating the output of the video data behind the output of the audio
data. [0573] Alternatively, if, in step 5272, it is determined that the output
of the video data is not behind the auput-of the audio data, that is, if the
output of the audio data is behind the output of the video data, the
process proceeds to step 5278. In order for the processing on the video

21 62CCRRSt HAlL tq, bekeph waiting. thesdecoding, ggntrol module 214 - 190
outputs, to the video decoder control module 216, a repeated output

[ 0 5@isfruction to repeatedly output video data corresponding to a video
access unit beiné; presently decoded, and proceeds to step S279. [0574]

In $tep>$270, TR Viddd Gecotiel €bntidttfioltle D1B FECEASS thalt

supp i %8“@;‘%&‘”éé%‘%tﬁio%gg%@eidsecﬁqg‘ﬁ%SE’Qt ol. module 214,
peatedly outputs, 10 the graphics processing module 219, the video
rosdata corresponding to the :

Proceeding from step 5274 to 5275, based on the result
of inspecting_the au ref flag of the video access qnit
supplied from the buffer control module 215, the video
decoder control module 216 determines whether the video
access unit is an unreferenced image that is not referred to
when another picture 1s decoded.

[0569]

Here, as described in Fig. 24, the au ref flag of the
video access unit indicates whether the access unit is a
reference image. If the access unit is the reference image,
it is set to 1. 1If the'access unit is not the reference
image, it is set to 0.

[0570]

If, in step S275, it is determined that the wvideo
access unit. supplied from the buffer control module 215 is
not (the video access unit of) the unreferenced image, that
is, 1f the video access unit supplied from the buffer
-control module 215 is the reference image, the process

proceeds to step S276. The video decoder control module 216

controls the video decoder 116 to process the video access



video access unit being decoded by the video decoder 116 in response to
the repeated output instruction, and waits for the next video access unit to
be supplied from the buffer control module 215 before returning to step
S271.[0575] As described above, the decoding control module 214
determines whether the output of the video data is behind the output of
the audio data. If the output of the video data is behind the output of the
audio data, the decoding control module 214 instructs the video decoder
control module 216 to skip processing ona one access unit. In addition,
based on the au ref flag of the access unit instructed to be skipped, the
video decoder control module 216 determines which of a reference image

uni@ndamypreferenced imagedhe ascess-unitiss When-the-aceess upit iis «o
the unreferenced image, the video decoder control module - 191 216
be sopwdlsdhe Video décoder 11610 skipiprotessing the atbess:dnite
instructed to be skipped. Therefore, the synchronization between the
retuhiput of tie vites ogcﬁéf 4nd the output of the audio data can be easily
{05§§ﬁablished. [)57'6] In other words, when an access unit whose
processing is to be skipped is a reference image, it is required that video
data cerrasparding jo the aceessduit berdecoded sasas;de beseferred o, «

when another access unit to be
the video access unit supplied from the buffer control

module 215 is the unreferenced image, the process proceeds

to step 5277. The video decoder control module 216 skips
processing of the video decoder 116 on the video access unit,
and waits for the next video access unit to be supplied from
the buffer contrcl module 215 before returning to step S271.
[0572]

In such & manner, the processing on the video access
unit is skipped, whereby the processing on the video access
‘unit is advanced (processing time is shortened) by
approximately one video access unit. This results in
acceleréting the output of the video data behind the output
cof the audio data.

[0573]

Alternatively, if, in step 85272, it is determined that
the output of the videc data is not behind the ocutput of the
audio data, that 1s, if the output of the audio data is
behind the output of the video data, the process proceeds to
step 8278, In order for the processing on the video access

unit to be kept waiting, the decoding control module 214



subsequently decoded is decoded. Therefore, in synchronization control

for establishing synchronization between the output of the video data and

the output of the audio data, skipping of processing on the access unit of

a reference image makes it impossible to decode another access unit

which refers to the reference image, so that, in display of the video data,

the synchronization control appears as noise. [0577] Accordingly,

regarding skipping of processing, it is preferable to use an access unit

that is not a reference image, that isggn.access unit of an unreferenced

image. [0578] In addition, regarding elementary streams of the related

art, in order to search for an access unit of an unreferenced image, it is
cutfefuredthat a syntaxanalysis,on » 1 92ntheplementank syeams e cpeated

performed. Elementary streams, obtained by coding in accordance with
ocutMREGA-AMG ot thelike; hayewerydomplex syntax.iHaus, densiderable

cost is required for a syntax analysis. L ' - Unlike that, in the program
corspemsiond i the clipt $aeaf e écotiéd oR tRE dise 101eBEParatishFoded,

dfrom the PES pacl%eé (Fé%syogm to 18) in which the video access unit is
1 Jehted” %C%ﬁetfi%§_p cket data_byte, PES_packet () items
[0574]

in step 8279, the video decoder control module 216
receives the repeated output instruction from the decoding
control module 214, repeatedly outputs, to the graphics
processing modulie 219, the video data corresponding fto the
" video access unit being decoded by the video decoder 116 in
response to the repeated output instruction, and waits for
the next video access unit to be supplied from the buffer
control module 215 before returning to step S271.

{0575]

" As described above, the decoding control module 214
determines whether the output of the video data is behind
. the output of the audio data. If the output of the video
data is kehind the output of the audio data, the decoding
control module 214 instructs the video decoder control
module 216 to skip processing on one access unit. In
addition, based on the au ref flag of the access unit
instructed to be skipped, the videc decoder control module
216 determines which of a reference image and an
unreferenced image the access unit is. When the access unit

is the unreferenced image, the videc decoder control module



in the private-stream-2 in which the private_stream2_PES_payload O
(Fig. 23) obtained by extending the PES packet data byte is located are
multiplexed, and, in the au_information() (Fig. 24) of the private stream?2
PESpayload O, for each video access unit, the au ref flagis described
which indicates which of a reference image and an unreferenced image
the video access unit is. In addition, the au_ref_flag is supplied from the
buffer control module 215 to the video decoder control module 216
together with a corresponding videq ac¢cess unit. Therefore, by inspecting
the au-ref-flag of the video access unit supplied together with the video
access unit, the video decoder control module 216 can recognize that the

216 Vidgor aGeeSS WAt i RiEeferance image ok apdineferenced imagen, gimest
without requiring any cost. [0580] - 193 - "Mark Process" Next, a mark

accepsacessithatiisperformed basedonsthépMadko dasotibeddre, the
PlayListMark() (Fig. 7) is described with reference to the flowchart in Fig.
Synlr PRE § FhedechintSntrot fodald 24 edndibftly’éstifinfddkhe and the

resent time measured by the built-in timer unit 214A. st 301, it
Outzg% ercr)nélntjags?rl \?vhaé‘t’héelr?hgb f)\;tedsecn?Plm}:@:‘eco?r?cslée[ﬂsY vﬁﬁttﬁglrﬁ"g’?%tlame-stamp
(o5 0f any Marko described in

In other words, when an access unit whose processing is
to be skipped is a reference image, it is required that
video data.corresponding to the access unit be deccded so as
to be referred to when another access unit to be
subseqguently decoded is decoded. Therefore, in
synchronization control for establishing synchroeonization
between the output of the video data and the ocutput of the
audio data, skipping of processing on the access unit of a
reference image makes it impossible teo decode another access
unit which refers to the reference image, so that, in
display of ‘the video data, the synchronization control
appears as noise.

[0577]

- Accordingly, regarding skipping of processing, it is
preferable to use an access unit ‘that is net a reference
image, that is, an access unit of an unreferenced image.
[6578]

In addition, regarding elementary streams of the
reiated art, in order to search for an access unit of an

unreferenced image, it is required that a syntax analysis on



PlayListMark() (Fig. 7). [0582] in other words, as described in step S124
in Fig. 30, when playing back the first Playltem #0 in the first PlayList #0
shown in Fig. 25, the player control module 212 recognizes that, among
seven Marko items included in the PlayListMarkO shown on the upper
side in Fig. 28, four MarkO items from the first to fourth ones belong to
the first Playltem #0, and the player control module 212 passes, to the
decoding control module 214, {180,090}, {5,580,090}, {10,980,090}, and
{16,380,090}, which are the mark time; stampof the four Marko items,
together with the fact that the attribute represented by the mark time
stamp is "Mark Process". [0583] In step S301, the decoding control

the Madyle 214,- 194, determings whether theypresentfime.coincides with
any of the times (mark-time-stamp) of the attribute of "Mark™ Process"

- obt avhiehi are,suppliedasi described above from thedplayer cootrokk-modulel i ke,

212.[0584] If, in step 5301, it is determined that the present time does

haveof esincitesrlittk any BE Be-timeés B theC attAb R I Mark PPécess”, the

ocess returns to step S301.and.similar processing is repeated.
“req {reé;gér a syntax analysis. b 9 P

uw

18573]

Unlike that, in the program stream stored in the clip
stream file“recorded on the disc 101, sepazatelyqfrom the
PES packet () (Figs. 16 to 18) in which the video access unit
is located in the PES packet data byte, PES packet(} items
in the private stream Z in which the
private streamZ PES payload() (Fig. 23) obtained by
extending the PES_packet data byte is located are
multiplexed, and, in the au information() (Fig. 24) of the

private streamZ PES payload{), for each video access unit,

~ ~the au ref flag is described which indicates which of a

reference‘image_and an unreferenced image the video access
unit is. In. additicn, the au ref flag is supplied from the
buffer control module 215 tb the video decoder control
module 216 together with a corresponding video access unit.
Therefore, by inspecting the au ref fiag of the videc access
unit supplied together with the video access unit, the video
decoder control module 216 can recognize that the video
access unit is a reference image or an unreferenced image
calmost without requiring any cost.

[G580]



[0585] Alternatively, if, in step 5301, it is determined that the present time
coincides with any of the times of the attribute of "Mark Process", the
decoding control module 214 supplies the player control module 212 with.
a message indicating that the present time is one of the times of the
attribute of "Mark Process" and the time of the attribute of "Mark
Process”, which coincides with the present time, and proceeds to step
5302. [0586] In step S302, from the decoding control module 214, the
player control module 212 receivesithe message indicating that the
present time is one of the times of the attribute of "Mark Process" and the
time of the attribute of "Mark Process", which coincides with the present
~{ine, apd, recognizes that Mark(), in which the mark time stamp - 195
coincides with the present time, is Marko (hereinafter referred to as a
prieessing: ohjeck markdtrecassary) thatpisrstbject 40 thesedrioprocess.
0587] in other words, the player control module 212 recognizes the
Maxr pfdyltess OhikitRe PlayListay beingitaddntly ( played back sSAcstangRe the
., player control module, 212_recognizes the processing object mark by
Wltlrgefg?r%negrﬁ)nt(ﬁ% E?ayﬁs?Mgr <o) |gjfv7) n tﬁ%‘%’LA&%’IST.DAT" file (Fig.

[058) ]

The decoding control module 214 constantly confirms the
préesent time measured by the bullt-in timer unit 214A. In
step 5301, it determines whether the present time coincides
with the mark time stamp of any Mark() described in
PlayListMark(} (Fig. 7).

[0582]

In other words, as described in step $124 in Fig. 30,
when playing back the first PlayItem #0 in the first
PlayList #0 shown in Fig. 25, the player control module 212
recognizes that, among seven Mark() items included in the
PlayListMark() shown on the upper side in Fig. 28, four
Mark() items from the first to fourth ones belong to the
first Playltem #0, and the. player control module 212 passes,
to the decoding control module 214, {180,090}, {5,580,090},
{10,;980,090}, and {16,380,090}, which are the
mark time stamp of the four Mark(} items, together with the
fact that the attribute represented by the mark time stamp
is "Mark Proccess™.

[0583]

In step 5301, the decoding control module 214



based on the PlayltemO of the PlayList O and the time of the attribute of
"Mark Process", which coincides with the present time. [0588]
Specifically, for example, if the first Playltem #0 in the first PlayList #0
shown in Fig. 25 is being played back, the fact causes the player control
module 212 to recognize that the mark time is the mark-time-stamp of
one of four Marko items from the first to fourth ones among the seven
Mark () items included in the PlayListMark O shown on the upper side in
Fig. 28. [0589] In addition, assuming jhat the mark time supplied from the
decoding control module 214 to the player control module 212 is, for
example, 16,380,090, the player control module 212 recognizes that,

amang the fo arkq it rom the - 196 first to foyrth ones.included i
et A ot 1 Tehaper e T tio: S thertosrn Mke.
the WHigR coipcides witha madktimeof 16;:380:090;: is atioeassing object

mark. [0590] Proceeding from step S302 to S303 after recognizing the
Proqreecdssing objectrmasiyasldestribed dhepldyet€ontrol enddute 21 2e

determines whether, in the processing object mark, the

Pl a8 bRl efthy "ES_private_stream_id (Fig.
[(0584]

- If, in step 8301, it is determined that the present
time does not colncides with any of the times of the
attribute of "Mark Process", the process returns to step
$301 and similar processing is repeated.

[0585]

Alternatively, if, in step $301, it is determined that
the present time coincides with any of the times of the
attribute of "Mark Process", the decoding control module 214
supplies the player control module 212 with. a message
indicating that the present time is one of the times of the
attribute of "Mark Process" and the time of the attribute of
"Mark Process", which coincides with the present time, and
proceeds to step 5302.

[0586]

In step 5302, from the decoding control module 214, the
player control module 212 receives the message indicating
that the present time is one of the times of the attribute
of "Mark Process"™ and the time of the attribute of "Mark
Process", which coincides with the present time, and

recognizes that Mark({(), in which the mark time stamp



7) for specifying elementary streams are described. [0591] If, in step
5303, it is determined that, in the processing object mark, the
entry-ES-stream-id and entry-ES-private-stream-id (Fig. 7) for specifying
elementary streams are not described, that is, if the entry ES stream id
and entry_ES_private_stream_id are both OxOO, the process skips step
S304 and proceeds to step S305, and processing matching the
processing object mark is subsequently performed. [0592] Alternatively,
if, in step S303, it is determined thatgthe entry-ES-stream-id and
entry ES_ private_stream_id (Fig. 7) for specifying elementary streams
are described in the processing object mark, the player control module
co1fi2,BI06eeds (0 slen, 3304 and dajermines whelner, in elementary ¢ 197
streams being played back, an elementary stream specified by the
re f @NYESStrieanyigs ande Hsaddition the rentirkS-private-streanig; ifcnat
necessary, are included. [0593] If, in step 5304, it is determined that, in
is shélelementaryistreaaisbaing ptaed back, the elementary stream
specified by the entry ES stream id and entry-ES-private-stream-id of the
{OSBp%)écessing object mark is not included, the process proceeds to step
S3Q1.dnother v -

[, T =~ xy A e o —
Lirot words, the plaver control module 212

)

recognizes the PlayItem() in the PlayList () being presently
~played back. Accordingly, the player control module 212
recognizes the processing object mark by referring to the
PlayListMark() (Fig. 7) in the "PLAYLIST.DAT" file (Fig. 5)
based on the PlayItem() of the PlayList() and the time of
the attribute of "Mark Process”, which coincides with the
present time.
[0588]
Specifically, for example, i1f the first PlayItem #0 in
‘the first PlayList #0 shown in Fig. 25 is being played back,
the fact causes the player control module 212 to recoghize
that the mark time is the mark time stamp of one of four
Mark() items from the first to fourth ones among the seven
Mark () items included in the PlayListMark() shown on the
upper side in Fig. Z8§.
[0589]
In addition, assuming that the mark time supplied from
the decoding control module 214 to the player control module
212 is, for example, 16,380,090, the player control module

212 recognizes that, among the four Mark() items from the



words, when the elementary stream specified by the entry-ES-stream-id
and entry-ES-private-stream-id of the processing object mark is not
played back, the processing object mark is ignored. [0594] Alternatively,
if, in step S304, it is determined that, in the elementary stream being
played back, the elementary stream specified by the entry-ES-stream-id
and entry_ES_private_stream_id of the processing object mark is
included, that is, if the elementary stream specified by the
entry ES stream id and entry ES p{ié(gte;stream-id of the processing
object mark is played back, the processing object mark is regarded as
valid, and the process proceeds to step 5305. Subsequently, processing

. __matching the processing, object mark is performed. [0595] - 198.In ather
flr%or‘d?, ig%?gpggﬁg,eﬂ%elpqgéei‘lr%%ﬁtrjopm%%ﬁIegxziﬁl[ﬁg’nt%faégﬁl?é shewn on

the ﬂﬂgﬁfe%?i@i%e%trmé%by referringdo cthe.markdype (Fig. £y, ofthe
processing object mark. [0596] If, in step 5305, it is determined that the
coirprockssingi object imark is-archapter héark ©p ahdndex mask rthatiss sihen
the mark type of the processing object mark is 'Chapter’ or 'Index’, the
ob] ftdydr@bhtrol module 212 proceeds to step S306 and orders the graphics
é)tr)(?cessing module 219

(05
Proceeding freom step S302 to S303 after recognizing the
procesging object mark, as described, the p;ayer control
module 212 determines whether, in the processing object mark,
“the entry ES5 stream: id and entry ES private stream id (Fig.
7) for specifying elementary streams are déscribed.
[0591]
I£, in step S303, it is determined that, in the
processing object mark, the entry ES stream id and
entry ES private stream id (Fig. 7) for specifying
celementary streams are.not described, that is, if the
entry ES stream id and entry ES private stream. id are both
0x00, the process skips step 5304 and proceeds ‘to step S305,
and processing matching the processing object mark is
subsequently performed.
[05921
Alternatively, if, in step $303, it is determined that
the entry ES_stream id and entry ES private stream id (Fig.
7) for specifying elementary streams are described in the
processing object mark, the player control module 212

proceeds to step 8304 and determines whether, in elementary



to update a. displayed number of the chapter or index into a chapter or
index number represented by the chapter mark or index mark which is the
processing object mark. The process returns to step 5301. [0597] If, in
step S305, it is determined that the processing object mark is an event
mark, that is, when the mark type of the processing object mark is
"Event", the player control module 212 proceeds. to step S307 and
reports (supplies), to the script control module 211, an event message
representing the occurrence of the nt and the mark data of the
processing object mark. The process proceeds to step S308. [0598] In
step 5308, the script control module 211 receives the event message and

the mark data frtim thg la /er control module 212, p%rforms, b us_igg]the

SLr VBt meeéls}ggé) a8 An in'tef—:lr{l}pteizorﬁ3 ?aeeqrhe%f%o%sggl?fﬂ/es roce 'ﬁﬁi by

the deseribeq; befereband {nithe, RCRIFT.DAJY fitewhile ysing the mark
data asan argument,/and returns to step 5301. [0599] In Other words, in
ent tiye Beriptrcontrob modunten21 1 d pracessinganatehing thesmark-datdds! .
erformed. [0600] Specifically; for example, in the PlayListMark() in the
[OS&éyList #1 shown on the lower side in Fig. 28, the second

If, in step S304, it is determined that, in the
elementary streams being played back, the elementary stream -
specified by the entry ES stream_ id and
entry ES private stream id of the processing object mark is
not included, the process proceeds to step 3301. In other
words, when the elementary stream specified by the
entry ES stream_id and entry ES private stream id of the
processing object mark is. not played back, the processing
object mark is ignored.

[0594]

‘Alternatively, if, in.step S304, it is determined that,
in the elementary streém:being played back, -the elementary
stream specified by the entry ES stream id and
entry ES private stream id of the processing object mark is

~included,; that is, if the elementary stream specified by the
rentry ES_stream_id and entry ES private stream id of the
“processing object mark is played back, the processing object
mark is regarded as valid, and the process proceeds to step
5305. Subsequently, processing matching the processing
object mark is performed.

[(0595]



MarkO (Mark #1) and the third Marko (Mark #2) each have a mark-type of
"Event". However, they differ in that their mark-data items are 1 (Mark #1)
and 2 (Mark #2), respectively. [0601] In each of the case of receiving an
event message corresponding to the second MarkO and the case of
receiving an event message corresponding to third Mark O, the script
control module 211 performs processing in response to the event
message by using the same event handler (interruption handling routine).
In the event handler, by inspecting thg mark-data, which is supplied
together with the event message, the script control module 211 performs
different processing for each mark data. [0602] Specifically, for example,
when the mark data is 1, the - 200 ipt control module 211 contrpls th
N HCOSE el F18 (5 e A Ardt S of oM T Aidhion -
212 forexamples whendhe maark data is 24he seripiqontiol, edule21ly o
controls the graphics processing module 219 to display a second type of
the ica40603le The mark data is notdimited-tosks and 2onjaddition, rthe
rocessing corresponding to the mark data is not limited to simple display
[05%]% icon, as described above.

‘If, in step 5305, it is determined that the processing
object mark is a chapter mark or an index mark, that is,
-when the mark type of the processing object mark is
"Chapter' or 'Index', the plaver control module 212 proceeds

to step S306 and orders the graphics processing module 219

to update a displayed number of the chapter or index into a

- chapter or index numbern represented by the chapter mark or

- ..index mark which is the processing object mark. The process

returns to step S301.
[0597]

If, in step: 5305, it 'is determined that the processing
object mark.is an event mark, that is, when the mark type of
the processing cbiject mark is "Event", the player control
module 212 proceeds to step $307 and reports (supplies), to
the script control module 211, an event message representing
the occurrence of the event and the mark data of the
processing object mark. The process proceeds to step S$308.
[0598]

In step 5308, the script control module 211 receives
the event message and the mark data from the player control

module 212, performs, by using the event message as an



[0604] In other words, for example, when the mark data is a value in the
range of 3 to 18, the script control module 211 controls the graphics
processing module 219 to display the first type of icon at brightness
corresponding to a value (numerical value of 1 to 16) obtained by
subtracting 2 from the mark-data. In addition, for example, when the mark
data is a value in the range of 19 to 34, the script control module 211
controls the graphics processing module 219 to display the second type
of icon at brightness correspondingl $@ a-value (numerical value of 1 to 16)
obtained by subtracting 18 from the mark data. [0605] Moreover, for
example, in a case in which a controller that is operated by the user is

int €epngeted o thejinput interfase 416:(Fig. ) anddbe cgntialierhasa
built-in - 201 vibrating motor in which an eccentric weight is mounted on

- pefdhekhaft of a DC£DIFECIT i ent): Motdr ard whichegereratest ibration

when the DC motor is actuated, when the mark data is a value in the

markafgd 8f 35 t6 A2 2tHeWbiating MdtoF B4R B adtdaftieFdurigLan

[O5§§frating time in accordance with a value (numerical value of 1 to 8)
btained by subtracting 34 from the mark data. [0606] The mark data is a

numeri¢al valug; and the Wsage apdript control module 211,
processing matching the mark data is performed.
[C600]

Specifically, for example, in the PlayListMark() in the
PlayList #1 shown on the lower side in Fig. 28, the second
Mark() (Mark #1) and the third Mark () (Mark #2}) each have a
mark type of "Event". However, they differ in thét their
markmdata items are 1 (Mark #1) and 2 (Mark #2),
respectively.

[0601]

In each of the.case of receiving an event message
corresponding .to the second Mark() and the case of receiving
an event message corresponding to third Mark(), the script
control module Qil'performs processing in response to the
- event message by using the same event handler (interruption
handling routine). In the event handler, by inspecting the
mark_data, which is supplied together with the event message,
the script control module 211 performs different processing
for each mark data.
f0602]

Specifically, for example, when the mark data is 1, the



algorithm thereof can be described by the script program that is executed
by the script control module 211. Therefore, the mark data is used by
rules determined beforehand, and, in addition, it can be used by rules that
are independently set by the manufacturer of the disc 101, a content
providerthat provides data which is recorded on the disc 101, or the like.
[0607] As described above, in the mark process, when the present time
coincides with the time of the attribute of the "Mark Process", the
processing object mark is recognizedgfrom a mark time, which is the time
of the attribute of the "Mark Process". Furthermore, when, in the
processing object mark, the entry ES_stream id and

scr ﬁ%VYcEMHYa%éH%mZ@ 1for Speciing elemertanyStreams-are.nel 1

escribed, processing matching the mark-type of the processing object -

modi202 pidrkckn additidm evenffi insthecpioeessing object matk,atheition,
entry_ES_stream_id and entry_ES_private_stream_id for specifying

for gemBRty sttbgmstdre d&%é%bé’di Gikard selémehfay gffeamtsperitietdy

odd the Er ESs reaT id algld entr ES stream id is bein Igyﬁdl §
prlva%1 |a|up AJeu u~ prgce |ng I atchiri mg y the' mgr Ktype |s;§rj(f: ntré%i
Adi S&Q@QSET?})@&@EQEM, ]‘Q{,}_géampleE Aassuming that the second
[0603] |

- The mark data is not limited to 1 and 2. 1In addition,
the precessing corresponding to the mark data is not limited
to simple display of an icon, as described above.
[0604)]

In other words, for example, when: the mark data is a
value in the range of 3 to 18, the script control module 211
controls the graphics processing module 219 to display the
first type of icon at brightness corresponding to a value
(numerical value of 1 to 16) obtained by subtracting 2 from
the mark data.  In addition, for example, when the mark data
is a value in the range of 19 to 34, the script control
module 211 controls the graphics processing module 219 to
display the second type of icon at brightness corresponding
to a value (numerical value of 1 to 16) obtained by
subtracting 18 from the mark data.

[0605]

Moreover, for example, in a case in which a controller

that is operated by the user is connected to the input

interface 115 (Fig. 1) and the controller has a built-in



PlayList:#l shown in Fig. 25 is being played back, the following mark

process is performed. [0609] In other words, in the PlayListMark() in the

second PlayList #1, as shown on the lower side in Fig. 28, the first

MarkO (Mark #0), the second Marko (mark #1), and the third MarkO

(Mark #2), whose mark time stamp items are respectively designated as

90,000, 27,090,000, and 27,540,000, are described. [0610] Furthermore,

since, in the PlayListMark O on the lower side in Fig. 28, OXEO and OxEI

are respectively described in the-ertrylES stream id items of the second

Mark{) and the third Mark O, elementary streams respectively specified

by OXEO and OXxEIl are associated with the second Marko and the third
vibMatkio; gespectivelyn[0611n 203 Hewe: as.describedinFigs 25.mtheq on

second PlayList #1, only one Playltem() (Playltem #0) is described, and,
thegedprdihgds the Playltent £#0 tclipustieam filent00003:R8! ishplajledibacikates

.. In clip stream file "00003.PS", as described concerning the clip
ViBihtor Oa?ioﬁ?ﬁé‘"&étfos?ﬁﬁ‘i%ﬁ%ijf 2B WRithehrredpBhds i tHeedil_data

is stream file 100003.PS7, thyee, glementary,streams, thatis, video stream,
stream #0, specified by a stream id of OXEO, video stréam, strdam 1,
be actuated during an operating time in accordance with a
value {(numerical value of 1 to 8) obtained by subtracting 34
from the mark data.
[0606]

The mark data is a numerical value, and.the usage and
algorithm thereof can be described by the script program
that is executed by the script control module 211.
Therefore, the mark data is used by rules determined
beforehand, and, in addition, it can be used by rules that
-are independently set by the manufacturer of the disc 101, a
content provider that provides data which is recorded on the
disc 101, or the like.

[0607]

As described above, in the mark process, when the
present time coincides with the time of the attribute of the
"Mark Process", the processing object mark is recognized
from a mark time, which is the time of the attribute of the
"Mark Process™.  Furthermore, when, in the processing object
mark, the entry ES stream id and entry ES private stream id
for specifying elementary streams are not described,

processing matching the mark type of the processing object



specified by a stream id of OxEI, and audio stream, stream #2, specified
by a stream id of OXxBD and a private-stream-id of OxOO, are
multiplexed. [0612] Accordingly, video stream, stream #0, which has a
streamidof OXEO and which is multiplexed in clip stream file "00003.PS",
is associated with the second. MarkO in the PlayListMarkO on the lower
side in Fig. 28, and video stream, stream #1, which has a stream id of
OxEl and which is multiplexed in clip stream file "00003.PS", is
associated with the third Marko.-[0643] When playback of Playltem #0 in
the second PlayList #1 is initiated, as described in step S124 in Fig. 30,
the player control module 212 recognizes that the three Marko items
ma v included indheRlayListMark Q shown antheJower sidenin Big; 28 pelong;
to Playltem #0 in PlayList #1, and passes, - 204 to the decoding control
the neodute 204, thermank-ticheastdmpn ttemsisf {6,000} 2% 098:000} darieh r
{27,540,000} of the three Mark() items together with the fact that the
spegitfipiid of i EmES FEpRsERfENhtHR Nt 8RS ME&ProtEss [0614] In
the mark process, while Playltem #0 in PlayList #1 .is.bei layed back
L B G SOl QUL Th onetant SoAhrie wet g pradiht

entﬁ@f%@fﬁ@ﬂ%%k@[gg%eam-ld is being played back, processing

oy
0

matching the markmtype is performed.
[0608]

- Therefore, for example, assuming that the second
‘PlayList #1 shown in Fig. 25 is being played back, the
following mark process is performed.

[0609]

In cother words, in the PlayListMark{) in the second
PlayList #1, as:shown on the lower side in Fig. 28, the
first Mark() . (Mark #0), the second Mark(} (Mark #1), and the
third Mark(} (Mark #2), whose mark time stamp items are
respectively designated as 20,000, 27,090,000, and
27,540,000, are described.

[0610]

Furthermore, since, in the PlaylListMark{) on the lower
© side in Fig. 28, OxE(Q and OxEl are respectively described in
the entry ES_stream id items of the second Mark() and the
third Mark(), elementary streams respectively specified by
O0xE0 and 0xEl are associated with the second Mark{) and the
third Mark(), respectively.

[0611]



timer unit 214A coincides with one of the times {90,000}, {27,090,000},
and {27,540,000}, whose attributes are "Mark Process" (step S301).
When the present time coincides with one time whose attribute is "Mark
Process”, the decoding control module 214 supplies the player control
module 212 with a mark time, which is a time having the attribute "Mark
Process" and amessage indicating that the present time is the time
having the attribute "Mark Process". [0615] In other words, for example, if
the present time coincides with 27098,600 among the times {90,000},
{27,090,000}, and {27,540,000}, which have the "Mark Process" attribute,
the decoding control module 214 supplies the player control module 212

with: mark ime 240901000, Mthich is. a time having thesMarkProeess's st
attribute, and a message indicating that the present time is the time

#1, having die"NMark/Riotess" dittibire.t=205t0)0616] The playet dontrold,
module 212 recognizes that Playltem #0 in PlayList #1 is beig%gresently is

accqligyidtfpadk. FRGIrdmyl- 85 chitparihgreathst380,000% {271080:0003,
pla A4 27,540,000}, winch are the stark fime.stampsiters of the threeMarko,

items belonging to Playltem #0 among the Marko items described in the
cond¥ayliistMarkO of Playlist #irshowah onithe lowercside i biy. 28, andthe s

mark time 27,090,000
which corresponds to the clip stream file "00003.P3", three
elementary streams, that is, video stream, stream #0,
specified by a stream id of 0xE0Q, video stream, stream #1,
specified by a stream id of 0xEl, and audio stream, stream
#2, specified by a stream id of 0xBD and a private stream id
off 0x00, are multiplexed.

[0612]

‘Accordingly, video stream, stream #0, which has a
~stream. id of 0xEQ0 and which is multiplexed in clip stream
~file "00003.PS", is asscciated with the second Mark{) in the
PlayListMark() on the lower side in Fig. 28, and video
stream, stream #1, which has a stream id of 0xEl and which
- is multiplexed in clip stream file "00003.PS", is associated
with the third Mark().

[0613]

When playback of PlayItem #0 in the second PlayList #1
is initiated, as described in step 8124 in Fig. 30, the
player contrecl module 212 recognizes that the three Mark()

items included in the PlayListMark() shown on the lower side

in Fig. 28 belong to PlayItem #0 in PlaylList #1, and passes,



from the decoding control module 214, the player control module 212
recognizes that Marko in which the mark time stamp coincides with the
mark time 27,090,000, that is, the second Marko (Mark #1) described in
PlayListMark O on the lower side in Fig. 28, is a processing object mark
(step 5302). [0617] In the secondMarkO, described in the PlayListMark ()
on the lower side in Fig. 28, which is the processing object mark, OxEO is
set as the entry-ES-stream-id. As described above, the entry ES stream
id of OXEOQ represents video streany, gtream #0 (Fig. 26), which has a
stream id of OXEO and which is multiplexed in clip stream file
"00003.PS". Accordingly, the player control module 212 determines

ether,.] I eing pla eb jy'deo tream,
SR R el GG

itertike elemerianysineam bejngeplayed jhackn the;vides streany stream, is
not included, the processing object mark is ignored (step 5304). [0619] f

thregelar Alteridtively, tvgintlefomen-dry beingfplayed back, the videor ibute
stream, stream #0, is included, the processing, 1\cd)bject mark is regarded as

of %%ﬁd%ﬁﬂf&nﬁggﬁﬁaented by them are ark Process™.
(0614] '

In the mark process, while Playitem #0 in PlayList #1
is being played back, the decoding control module 214
constantly confirms whether the present time measured by the
“timer unit 214A coincides with one of the times {90,000},
(27,090,000}, and {27,540,000}, whose attributes are "Mark
FProcess" (step S5301).  When the present time ceincides with
‘one time whose attribute is "Mark Process™, the decoding
control module 214 supplies the player control module 212
with a mark time, which is a time having the attribute "Mark
‘Process" and a message indicating that the present time is
the time having the attribute "Mark Process”.

[Ge1l5]

In other words, for example, if the present time
coincides with 27,050,000 among the times {90,000},
427,090,000}, and (27,540,000}, which have the "Mark
Process" attribute, the decoding control module 214 supplies
the player:control module 212 with mark time 27,090,000,
which is a time having the "Mark Process™ attribute, and a
message indicating that the present time is the time having

the "Mark Process"™ attribute.



matching the processing object mark is performed (steps 5305 to 5308).
[0620] In other words, in this case, the second MarkO described in the
PlayListMarkO on the lower side in Fig. 28 is an event mark since the
mark type is 'Event’. Accordingly, the player control module 212 supplies
the script control module 211 with an event message representing the
occurrence of the event and the mark data of the processing object mark
(steps 5305, 5307). By using, as an interruption request, the event
message from the player contral medule 212, the script control module
211 performs consecutive processing described beforehand in the
"SCRIPT.DAT" file while using, as an argument, the mark data supplied

[0 61t8 ether with the even message (step 5308). [062].] As described above,
according to the mark process, it is determined whether or not the

presentlime whichris 8:1207 dlayback timesefa slip: stseam fite that is tem
played back in accordance with the PlayList O (Fig. 5) including

#0  iPlaylistMark() (Fig. 73 hawingzarowos endréxMarkeyter s dndtuding a
mark-time-stamp representing one playback time on a time base of P lay

Aecqighiog o/ mank typRTregré8entiit the® fype Gt Marke, arld & miark-d4ta ! -

ana WHSh serves s an argument, of ap eventmatk goingides with the mark ..
time s_tamp. - -

three Mark() items belonging to PlayItem #0 among the Mark(}
itens dé;cribed in the PlaylistMark{} of PlayList #1 shown
on the lower side in Fig. 28, and the mark time 27,090,000
from the decoding control module 214, the player control
module 212 recognizes that Mark() in which the
‘mark time stamp coincides with the mark time 27,090,000,
that is, the second Mark() (Mark #1) described in
‘PlayListMark(} on the lower side in Fig. 28, is a processing
object mark (step £302).

[0617]

In the second:Mark(), described in the PlayListMark()
on the lower side-in Fig.:28, which is the processing object
mark, OxEQ is set as the entry ES stream id. As described
above, the entry ES stream id of O0xEQ0 represents video
-stream, stream #0 (Fig. 26}, which has a stream id of 0xEO
“and which is multiplexed in clip stream file "00003.P3".
Accordingly, the player control module 212 determines
whether, in the elementary stream being played back, the

-video stream, stream #0, is included {steps $303, $304).

{0618]



the present time coincides with the mark time stamp, Marko that has a
mark time stamp equal to the mark time as the present time which
coincides with the mark-time-stamp is recognized as a processing object
mark. In addition, when the mark type of the processing object mark
represents a type of generating an event, that is, when the processing
object mark is an event mark, the mark data of the processing object
mark and an event message are reported, and processing matching the
mark data is executed. Therefote; 4 accordance with a playback. time of
a clip stream file, processing matching the mark data can be executed.
[0622] "Output attribute control process" Next, details of an output

atyjbu %89@%1%'&”9%5;51 iwhichds perigumed in step 5126, §1G &€, 4 yeq

described with reference to the flowchart in Fig. 41. [0623] - 208 "AS
bacidesenked iistep H1264n Fig.:30:at first, regarding ane-0nmeE the
elementary streams to be played back, thatis, each of one or more
proefernentary strearnsdetérniifed dnstep! S125 v Fip Bt be played
back, the player control module 212 checks the number of Dynait-miclnifo
[OGJ(IQib. 10) representing the number of Dynamiclnfo O items (Fig. 13) in
which an output atlribuie is desqribed. | oy , : ;

Arternative wentary stream beilng
played back, the video stream, stream #0, is included} the
processing objecprmark is regarded as valid, and processing
matching the processing object mark is performed (steps $S305
to 8308},

[0620]

In other words, in this case, the second Mark{)
described in the PlaylistMark() on the lower side in Fig. 28
'is an event mark since the mark type is 'Event'. .
Accordingly, the player control module 212 supplies the
script control module 211 with an event message_representing
the occurrence of the event and the mark data of the
processing object mark (steps S305, 3307). By using, as an
interruption request, the event message from the plaver
- control module - 212, the script control module 211 performs
consecutive processing described beforehand in the
"SCRIPT.DAT" file while using, as an argument, the mark data
supplied together with the even message (step S308).

[0621]
As described above, according to the mark process, it

is determined whether or not the present time, which is a



[0624] When, regarding all the one or more elementary streams to be
played back, the number of Dynamicinfo has 0O, the player control module
212 does not particularly perform processing. [0625] Alternatively, when,
regarding the elementary streams to be playedback,the number of
DynamicInfo does not have 0, the player control module 212 performs an
output attribute control process in accordance with the flowchart in Fig.
41. [0626] Accordingly, in a case in which the three clip information files
"00001.CLP", "00002.CLP", and."'09803.CLP" recorded on the disc 101
are, for example, as shown in Fig. 26, when (the first item Playltem #0 in
the first list PlayList #0 for playing back) clip stream file "00001.PS"
o1a$A0E8PNding 4o clip informationfile "900Q1.CLEY is played hack, in glip;
information file "00001.CLP" (Fig. 26), - 209 regarding all the four
accelefaentary streams eStraam#0:to ( streamd?3 multiplexeddnctip stream
file "00001.PS", the number of DynamicInfo has 0, so that the output
Plaaktiibtitéa ebhirol(prodesy is Aot perdrimelc (0862 7RSimilay: faldo itms
inc R F?é lg'?";‘iﬁgagr pack {the second item Playltem #1 I the first st PlayLst,
on oa tim

base of PlayList{), a mark type representing the

,..J
6

Kb

type of Mark(), and a mark data which serves as an argument
of an event mark, coincides with the mark time_stamp. When
the present time coincides . with the mark time stamp, Mark()
that has a mark time stamp equal to the mark time as the
present time which coincides with the mark time stamp is
recognized as a processing obiject mark.  In addition, when
the mark type of the processing cobject mark represents a
type of generating-an event, that is, when the processing
object mark is an event mark, the mark data of the
- processing object mark and an event message are reported,
and processing matching the mark data is executed.
‘Therefore, in accordance with a playback time of a clip
stream file, processing matching the mark data can be
executed.
(0622]
"Qutput attribute control process™

Next, details of an output attribute control process,
which is performed in step S126, etc., are described with
reference to the floWwchart in Fig. 41.

[0623]



back) clip stream file "00002.PS" corresponding to clip information file
"00002.CLP", in clip information file "00002.CLP" (Fig. 26), regarding all
the four elementary streams stream #0 to stream #3 multiplexed in clip
stream file "00002.PS", the number of Dynamiclnfo has 0, so that the
output attribute control process is not performed. [0628] In addition, in the
case of playing back (Playltem #0 in the second list PlayList #1 for
playing-back) clip stream file "00003.PS" corresponding to clip
information file "00003.CLP", in_clipdaformation file "00003.CLP" (Fig. 26),
among the three elementary streams stream #0 to stream #2 multiplexed
in clip stream file "00003.PS", regarding video stream, stream #0, as the

flrgt elgérenecn}g%/es ream, ang aléql cSteeam, ns# #2 58S etshgrd
cln

elementary stream, their n mber of_Dyna 0 |tems are respectlvely

rega-ane g, se dhatthe-guputatiihute eontselpracessis pesfopmede 406291k,
210 In other words, in the output attribute control process, at first, in step

thatS320, tke:playef contolanoddle212]passes 2 vy thet decodingledmtrol ined
module 214, the pts change point described in clip information file Clip o

in Sc'%‘?%s%ﬁémbrio Ship dlreli ME 1& ba il derack, tdtetRerdNitt the
contRGHINALIE RIS Ghange. point is,a t'ﬁ"&uha‘““%a”*au“b WeQlieo (Fig.

Dynamicinfo O Process". The decoding “control module 214 K
10} representing the number of DynamicInfol} items (Fig. 13)
in which an output attribute is described.

[0624]

Wnen, regarding all the one or more elementary streams
to be played back, the number of DynamicInfo has 0, the
player control module 212 does ncot particularly perform
processing.

[0625]

- Alternatively, when, regarding the elementary streams
to be played back, the number of DynamiclInfo does not have 0,
the player control module 212 performs an output attribute
~control process in accordance with the flowchart in Fig. 41.°
[0626]

" Accordingly, in-a case in which theﬁthree clip
information files "00001.CLP", "00002.CLP", and "00003.CLP"
recorded on the disc 101 are, for example, as shown in Fig.
26, when (the first item PlaylItem #0 in the first list
PlayList #0 for playing back) c¢lip stream file "00001.PS"
corresponding.to clip information file "00001.CLP"™ 1is played

back, in c¢lip informaticn file "OOOOl;CLP" (Fig. 26},



receives, from the player control module 212, the pts_change_point as
the time having an attribute of "Dynamicinfo() Process", and proceeds to
step S321. [0630] In step S321, the decoding control module 214
determines whether the present time measured by the timer unit 214A
coincides with the (one) pts_change_point as the time having the attribute
of "Dynamicinfo () Process". If it is determined that the present time does
not coincide with the pts_change_point, the process returns to step S321.
[0631] Alternatively, if, in step S321, itjs determined that the present time
coincides with the (one) time having the attribute of "Dynamicinfo O
Process", the decoding control module 214 supplies the player control

module 212 with a message, indicating that the present time is the time
TG A Taite b oy RO D Proccietant i i Hving the

st ratfribyte afaPynamiciafo @Precess qoiaciging r 21 1 withdhe present, o
time, and proceeds to step S322. [0632] In step S332, the player control

numnimodute’ 2 D2 regeivds) £ froethedecadinghedntiohenadute it atheribute
message indicating tha+ |t 1ihi c ,- present L+ +ime is the timc having thc

con gt 6EEDyrantehie§ PFcdied and the Dynamicinfo time, and

10627]

Similarly, also in the case of playing back (the second
item PlayIltem #1 in the first list PlayList #0 for playing
back} clip stream file "00002.PS" corresponding to clip
information file "00002.CLP", in clip information file
"00002.CLP" {(Fig. 26}, regarding all the four elementary
streams stream #0 to stream #3 multiplexed in clip stream
file "00002.P3", the number of DynamicInfo has €, so that
the output attribute control process is not performed.

[0628]

- .In addition, in the.case of playing back (Playltem #0
“in the second-list PlaylList #1 for playing back) clip stream
file "00003.PS" corresponding to clip information file
"0C003.CLP", in clip information file "00003.CLP" (Fig. 26),
among ‘the three elementary streams stream #0 to stream #2
multiplexed in clip stream file "00003.PS", regarding video
stream, stream #0, as the first elementary stream, and audio
stream, -stream #2, as the third elementary stream, their
number of Dynamicinfo items are respectively 2 and 3, so
that the output attribute control process is performed. |

[0629]



recognizes, as processing object Dynamicinfo O which is subject to
processing, Dynamicinfo O which forms a set with the pts change point
(Fig. 10) that coincides with the Dynamicinfo time. The process proceeds
to step S323. [0633] In step S323, the player control module 212 supplies
the graphics processing module 219 or the audio output module 221 with
the output attribute described in the DynamicInfo( (Fig. 13), which is
treated as the processing object Dynamiclnfo O, and proceedsto step
S234.[0634] In step S324, in accogdance with the output attribute
supplied from the player control module 212 in last step S323, the
graphics processing module 219 or the audio output module 221 initiates
Spigl AEQUIGUIIRG vidap dafg ofAlie data, 20d (BLIMS 0S8R $3dvess,
[0635] This outputs ‘the video data in accordance with, for example, an

at M@bpect ratia, whish isdesgriegeasthe wutputor2d 2o attribute (dispey passes,
form). Alternatively, this outputs the audio data in accordance with, for

to @@nﬁﬁ@@éﬂé@e@@ﬂﬁﬁaﬁ(mmﬂﬂa@ mbde, wm@h%aagérmmsbm‘ent

4 out t”b“tejc %)GSQ%Next details Fgf 'ihe Q ut attrlbute control process
esca]fé err}jes fiBed With rafdrside corresponding to a
Lip stream £il be played back, together with the fact

that the pts change point is a time having an attribute of
"Dynamiclnfo(L ProcesS". The decoding control module 214
receives, from the player control module 212, the

pts change point as the time having an attribute of
"Dynamicinfo () Process", and proceeds to step S321.

[0630]

‘In step 8321, the decoding control module 214
determines whether the present time measured by the timer
unit 214A coincides with the (one) pts _change point as the
time ‘having the attribute of "DynamicInfo () Process"™. If it
'1$ determined that the present time does not coincide with
the ptsmchangempoint,'the process. returns to step S321.
[0631]

Alternatively, if,-in step S321, it is determined that
the present time coincides with the (one) time having the
attribute of "DynamicInfo () Process", the decoding control
module 214 supplies the player control module 212 with a
message indicating that the present time is the time having
the attribute of "DynamicInfo() Process™ and the time,

having the attribute of "DynamicInfo() Process"™ coinciding



[0637] in other words, Fig. 42 shows sets (Fig. 10) of the pts change point
and DynamiclInfo O items described in clip information file "00003.CLP".
[0638] Here, as described above, among the three elementary streams
stream #0 to stream'#2 multiplexed in clip stream file "00003.PS",
regarding video stream, stream #0, as the first elementary stream, and
audio stream, stream #2, as the third elementary stream, in the clip
information file "00003.CLP" in Fig. 26, the number of Dynamicinfo items
have 2 and 3, respectively. Therefgng, in clip information file
"00003.CLP", regarding the first video stream, stream #0, in clip stream
file "00003. PS", two sets of pts change point and Dynamiclnfo( items are
wi rlesgHbed, and, reqarding theqthirdaudiosstream, sitgam#£2, three sets of
pts_change_point and Dynamicinfo O items are described. [0639] The
[06pper side in Fig. 42 shows two sets of - 213 pts change point and
DynamicInfo O items described concerning the first video stream, stream
#0,in ehigBtrédny file“To0p3IYST afif e folwerxide i Figl 42 shohses

threﬁ sgts %CP;% gct?(?g ) rPO'ft a‘?g Eiyr;ﬁaé;qgilnfo e|temrr€]:_s descrlblerg Nicating

concerning tnir eam, stream stream p
that the present time is th e having the attribute of
"DynamicInfo{) Process” and the DynamicInfo time, and

recognizes, as processing object DynamicInfo(; which is

. subject to processing, DynamicInfo () which forms a set with
the pts change point (Fig. 10) that coincides with the
DynamicInfo time. The process proceeds to step 5323,

[0633]

In step S323, the player control module 212 supplies
" the graphics processing module 219 or the audio output
module 221 with the cutput attribute described in the
nynamicInfok)-(Fig. 13), which is treated as the processing
cbject DynamicInfo(), and proceeds to step S234.

[0634]

In step 8324, in accordance with the output attribute
supplied from the player control module 212 in last step
5323, the graphics processing module 219 or the audio output
module 221 initiates control of outputting video data or
audio data, and returns to step 5321.

[0635]
‘This outputs the video data in accordance with, for

example, an aspect ratio, which is described as the output



file "00003.PS". [0640) On the upper side in Fig. 42, in addition to the two
sets of pts_change_point and Dynamiclnfo O items described concerning
the first video stream, stream #0, the stream id (= XEQO), private-stream-id
(= 0x00), and number of Dynamicinfo (= 2), described in the clip
information file "00003.CLP", concerning the video stream, stream #0, are
also shown. Similarly, also on the lower side in Fig. 42, in addition to the
three sets of pts_change_point and Dynamiclnfo( items described
concerning the third audio stream, stream #2, the stream id (= OxBD),
private-stream-id (= 0x00), and number_of Dynamiclnfo (= 3), described
in the clip information file "00003.CLP" in Fig. 26, concerning the audio

at+ SYBANL SUGRELA2, ATeAIS0 Shown-[0BAL). QRthe unper sideipFig A%y e
in the first set of thé two sets of pts_change_point and Dynamicinfo()
aud itemsa tlesaribet-concemning the videossireany stiehm) #a, the2ddo or dual
pts_change_point is 90,000 and the display_aspect_ratio (Fig. 13) in the
(biDiiavsiélnfogPised: 3w i @dditivn dnhe iadnd Set ke pstehdhgetpoidtoute.
[06%5 §4,090,000, the display-aspect-ratio in the Dynamiclnfo() is '16:9'.
0642]

NI on ep e P
NEXT, de

e A e N N T v A
crd i WA i

the ocutput attribute control process
are further described with reference to Fig. 42.
[G637]

In other words, Fig. 4Z shows sets (Fig. 10} of the
pts_change point and DynamicInfo() items described in clip
information file "00003.CLP™,

[0638]

Here, as described above, among the three elementary
streams stream #0 to stream-#2 multiplexed in clip stream
file "00003.PS8", regarding video stream, stream #0, as the
first elementary. -stream, and audio stream, stream #2, as the
third elementary stream, in the Clip information file
"00003.CLP" in Fig. 26, the number of DynamicInfo items have
2 and 3, respectively. Therefore, in ciip information file
"00003.CLP", regarding the first video stream, stream #0, in
clip stream file "00003.PS", two sets of pts_change point
and DynamicInfo{) items are described, and, regarding the
third audio stream, stream #2, three sets of
pts _change point and DynamicInfo () items are described.

[C639]

The upper side in Fig. 42 shows two sets of



In addition, on the lower side in Fig. 42, among the three sets of
pts_change_point and Dynamiclnfo( items described concerning the
audio stream, stream #2, in the first set, the pts change point is 90,000,
and the channel assignment (Fig. 13) in the Dynamicinfo O is 'Dual’. In
the second set, the pts change point is 27,090,000, and the
channel-assignment in the Dynamicinfo O is 'Stereo'. In the third set, the
pts change point is 32,490,000, and the channel_assignment in the
Dynamiclnfo( is 'Dual’. [0643] Far example, it is assumed that, in step
S125in Fig. 30, in clip stream file "00003.PS", the first video stream,
stream #0, which is specified by a stream id of OXEO, and the third audio

pt s StRamMy SreaM #2, specified hy:a stieanid ;of QxED and 3 priyate stream

id of OxOO, are determined as streams to be played back. [0644] In this
concaseyithg ptayer £ontral modale 2t2rekecksdhe «wo 9815, amtheluppest ream
side in Fig. 42, of pts change point and Dynamiclnfo O items described

£1lgoncetnihg:the Videg k2 thiestrcans Stidkds #0Nspadfied!By tHeostredhiige

of OXEQ, the three sets, on the | r side. in_Fiq. 42, of pts change point
RN otk R e e O G A
con#érgRecified by the, stream;id.of QXBRand-the privatg strgam” idiof. .y

e (S

Ox00, and the
file "00003.PST™,

[0640]

On the upper side in Fig. 42, in addition to the two
sets of pts change point and DynamicInfo({) items described
concerning the first video stream, stream #0, the stream id
(= xE0), private stream id (= 0x00), and
number_ of DynamicInfo (= 2), described in the clip
information file “OOOO3.CLP"( concerning the video stream,
stream #0, are also shown. Similarly, also on the lower
side in Fig. 42, in addition to the three sets of
pts_change point and DynamicInfo() items described
concerning the third audio stream, stream #2, the stream id
(= 0xBD), private stream id (= 0x00), and
number_of DynamiciInfo (= 3}, described in the clip
information file "00003.CLP" in Fig. 26, concerning the
audic stream, stream #2, are also shown.

[0641]

On the upper side in Fig. 42, in the first set of the

two sets of pts change point and DynamicInfo() items

described concerning the video stream, stream #0, the



pts change point in the Dynamicinfo O, and recognizes initial values.
[0645] In other words, in the first set of the two sets, on the upper side in
Fig. 42, of pts change point and Dynamiclnfo( items described concerning
the video stream, stream #0, specified by the stream id of OXEO, the pts
change point has 90,000. This time of 90,000 coincides with the time
90,000 described in the presentation_start_time representing the
beginning time in clip stream file "00003.PS" in the clip information file
"00003.CLP" in Fig. 26, which corregponds to clip stream file"00003.PS"
in which video stream, stream #0, is multiplexed. [0646] Similarly, among
the three sets, on the lower side in Fig. 42, of pts_change point and

s DynamicInia itemss descrihed concemning thewyideg, siieqn.- stream #2,
pts Specified by the streSam id of OxBD and the prlsv\%teqs]t“ea?rj\@lg of OXC§"O (79

3) i the:fikst beh dihe. ptdhangeipointdis 80,0000 T higitimei-21,6 ©f 90000
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secqapresehting five Eéﬁmﬁﬁ*@f’lﬁﬁeﬁ?%ﬁﬁ streaflfile *00008.PSti the clip

dis qgrmgtlon file "O Q03. CLP" corrﬁ ondln ocI stream ée"OOOOS pPS"
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106421

-In addition, on the lower side in ¥Fig. 42, among the
three sets of pts_change point and Dynamicinfo(? items
described concerning the audic stream, stream #2, in the
first set, the pts change point is 80,000, and the
channel assignment (Fig. 13} in the DynamicInfo() is 'Dual'.
In the second set, the pts change peint is 27,090,000, and
the channel assignment in the DynamiciInfo() is 'Stereo'. - In
the third set, the pts change point is 32,490,000, and the
chaﬁnel_assignment in the DynamicInfo() is 'Dual'.
(0643]

For example, it is assumed that, in step 5125 in Fig.

30, in clip stream file "00003.PS", the first video stream,
stream #0, which is specified by a stream id of 0xE0, and

- the third audio stream, stream #2, specified by a stream id

- of 0xBD and a private_stream id of 0x00, are determined as

streams to be plaved back.
[0644]

In this case, the player control module 212 checks the
two sets, on the upper side in Fig. 42, of pts change point

and DynamicInfo{) items described concerning the video



11111 1LL pL 1J | LIpSU. [0647] The player control module 212
recognizes, as an initial value, a pts change point that coincides with the
time 90,000 described in the presentation-start-time representing the
beginning time in clip stream file "00003.PS". Accordingly, the pts change
point in the first set of the two sets, on the upper side in Fig. 42, of pts
change point and Dynamiclnfo () items, and the pts change point in the
first set among the three sets, on the lower side in Fig. 42, of
pts_change_point and Dynamiclnfof iems are recognized as initial
values. [0648] Before (in step 5126 in Fig. 30) playback of clip stream file
"00003.PS" is initiated, in accordance with the DynamicInfoO, which
stré%ms 3 seLwith fe p%@@i‘@fe‘%?'% I, regpgnized.as thenitial value, they,
player control module 212 specifies the output attribute of a _
threorrespending elrmentary streams [0649 ikp.other-weords, regarding the
video stream, stream #0, - 217 specified by the stream id of OXEO, in the
Pt s DyaRficinfot)- whieh forRig a8 Owith the ptsteangepoinitidad,000 as
the initial value, the displ ectr t|o |s '4:3". In this ¢ he player
CO“%%ﬁf‘oPr%oE%‘le y contr%y ﬁqe%grap 2, SRR RS
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pts change point in the DynamicInfo(), and recognizes
initial values.
[0645]
In other words, in the first set of the two sets, on
the upper side in Fig. 42, of pts change point and
DynamicInfo{) items described concerning the video stream,
- stream #0, specified by the stream id of 0OxEC, the .
pts_change point has 906,000. This time of 90,000 coincides
with the time 90, 000 described in the
presentation_ start time representing the beginning time in
clip stream file "00003.PS"™ in the clip information file
"00003.CLE" in Fig. 26, which corresponds toe clip stream
file "00003.PS" in which videc stream, stream #0, 1is
multipiexed.

[0646]

Similarly, among the three sets, on the lower side in
Fig. 42, of pts_change peint and DynamicInfo{) items
described concerning the video stream, stream #2, specified
by the stream id of 0xBD and the private stream id of 0x00,

-in the first set, the pts change point is 90,000. This time



prvccl-sing module 219 by ng the fact that the display-aspect-ratio is '4:3',
that is, output attribute information indicating that video stream, stream
#0, is video data having an aspect ratio of 4:3. [0650] In addition,
regarding the audio stream, stream #2, specified by the stream-id of
OxBD and the private-stream-id of OxOOQ, in the DynamicInfoO which
forms a set with the pts change point of 90,000 as the initial value, the
channel assignment is '‘Dual'. In this case, the player control module 212
supplies the audio output module 22{«with the fact that the channel
assignment is 'Dual’, that is, output attribute information indicating that the
audio stream, stream #2, is dual audio data. [0651] Here, in step 5126 in

of é:é?-c?tﬂ) outnytaftribute, coptrofling fertheqss ¢hange point asaninitial,
alue as described above is performed. [0652] After that, the player
pre$ontrakmoduler212 passes, teihe secading controbmetinte: 214, thedwon
pts change point - 218 items 90,000 and 54,090,000, on the upper side in
CllHE@t&zeaébn‘{:%fiﬂﬁmg%@éb?stﬁ@amlﬁltréé]ﬂ #Olhﬁdiérﬁ%ﬁ@%ﬁéﬂﬂeélle

" S, change pomt items OOOO 27 OOO and 32,490,000, .0 thg .
00 ower@gge iy Big: 22 oncerﬁlnga i 5Str %meam EE R SURER

which audio stream, stream is multiplexed.
[0647]

The player control module 212 recognizes, as an initial
value, a pits change point that coincides with the time
90,000 described in the presentation start time representing
the beginning time in clip stream file "00003.PS".
Accordingly, the pts change point in the first set of the
two sets, on the upper side in Fig. .42, of pts change point
and DynamicInfo () items, and the pts_ change point . in the
first set among the three sets, on the lower side in Fig. 42,
of pts_change point and DynamicInfo() items are recognized
as initial values.

[0648]

Before {(in step 5126 in Fig. 30) playback of clip
stream fille "00003.PS" is initiated, in accordance with the
DynamicInfo{), which forms a set with the pts change point
recognized as the initial value, the player control module
212 specifies the output attribute of a corresponding
elementary stream.

[0649]

In other words, regarding the video stream, stream #0,



stream #2, the times {27, nan, nnn}, {32 490 env}, and {54,090,000} other
the initial value 90,000, together with the time having the attribute
"Dynamicinfo() Processing"”. [0653] After the decoding control module 214
receives the times {27,090,000}, {32,490,000}, and {54,090,000} having
the "Dynamicinfo O Processing" from the player control module 212, and
initiates playing back (playing back Playltem #0 in the second list PlayList
#1 for playing back clip stream file "00003.PS") video stream, stream #0,
and audio data, stream #2, the decpding-control module 214 initiates
monitoring the present time measured by the timer unit 214A. [0654] In
addition, when the present time coincides with one of the times

= pe427:090,000}.432.490,000), and {54.099:000% having the,Bynamiciafe,0
Processing”, the decoding control module 214 supplies the player control

wh iohodide 232 avithethewDyhamicinfottine bsagtime wihich bds the, 000 as the
"Dynamicinfo() Processing" attribute and which coincides with the present

1nifigfel (step 8821 ): 2 2191.99655) 1A DeFéTwaRis Hor €xantple’ if-the Presdrits

. timeis 27,090,000, the decoding, control module 214 supplies, to the .
o5 e SOV IRGaLIE T12: b he DyRaraniE Tido o Ehe. dPafics

processing module 219 by using the fact that the

display aspect ratio is '4:3', that is, output attribute
infgrmation indicating that video stream, stream #0, is
video data having an aspect ratio of 4:3.

(06501}

In addition, regarding the audio stream, stream #2,
specified by the stream id of 0xBD and the private stream id
of O0x00, in the DynamicInfo () which forms a set with the
pts change point of 90,000 as the initial value, the-
channel assignment is 'Dual'. In this case, the player
control module 212 supplies the audio output module 221 with
the fact that the channel;assignment is 'Dual’, that is,
~output attribute information indicating that the audio
Stream, stream #2, is dual audio data.

[C651]

Here, -in step 5126 in Fig. 30, output attribute
controlling for the pts change point as an initial value as
described above is performed.

[0652]
After that, the player control module 212 passes, to

the decoding control module 214, the two pts change point



27,090,000 that coin Cider with the present time among the times having
the "Dynamicinfo O Processing" attribute. [0656] The player control
module 212 receives 27,090,000 as the Dynamiclnfo time from the
decoding control module 214, checks the pts change point that coincides
with the Dynamiclnfo time 27,090,000 from among the two
pts_changepoint items, on the upper side in Fig. 42, concerning video
stream, stream #0, and the three pts_change_point items, on. the lower
side, concerning audio stream, streaing #2, and recognizes, as processing
object Dynamiclnfo O, Dynamiclnfo( that forms a set with the
pts_change_point which coincides with 27,090,000, that is, the second

itelynaniente @nan the lower side indrigcf2. GapearningRUdio stream, 42,
stream #2 (step S322). [0657] When the processing object Dynamiclnfo

conCeisralyout videoo stréamathe playergontibl neodlle 212 sypplies theree
graphics processing module 219 with the output attribute described in

Pts i BRIER sEIRG Bbject Byhantleif o (Step’S823)0 th addifion 2whéR tHd O/

Processing object Dynamiclnfo() is about - 220. audio stream, the player
on coﬁtrolérvﬁgéulslé CfIL% )s&unpgﬁég thg é;’ud%) gﬁt?)ﬁ?%nno%u?ell ééf V\ﬁi%gftﬁg)r%'utput

st radfiibyte, degedbed rindhe proeessingoebject Rynamicinia & (step, §323).
{54??%%?000} other the initial wvalue 90,000, together with
the time having the attribute "DynamicInfo () Processing”.
[0653]

After the decoding control module 214 receives the
times {27,090,000}, (32,490,000}, and {54,090,000} having
the "DynamicInfo () Processing" from the player control
module 212, and initiates playing back (plaving back
Playltem #0 in the second list PlayList #1 for playing back
clip stream file "00003.PS") video stream, stream #0, and
raudio data, stream #Z, the decoding control module 214
~initiates monitoring the present time measured- by the timer
unit 214A.

[0654]

In addition, when the present time coincides with one
of the times {27,090,000}, {32,490,000}, and {54,090,000}
having the "DynamicInfo() Processing", the decoding control
module 214 supplies the player control module 212 with the
DynamicInfo time as a time which has the "DynamicInfo ()
Processing” attribute and which coincides with the present

time {(step 5321).



when being supplied with the output attribute from the player control
module 212, the graphics processing module 219 initiates controlling
video data output in accordance with the supplied output attribute (step
5324). [0659] In other words, based on, for example, a video data aspect
ratio instruction (the display_aspect_ratio (Fig. 13)) represented by the
output attribute from the player control module 212, and the aspect ratio
of the video output device connected to the video output terminal 120 in
Fig. 1, the graphics processing modude 219 converts the aspect ratio of
the video data that is output to the video output module 220. [0660]
Specifically, for example, when the aspect ratio of the video output device

[065;% }6:9, if an instruction of the video data aspect ratio as the output
attribute represents an aspect. ratio of 4:3, by performing horizontal
squeezing=en widen: datecthat iszouipet, to thie vigkeorotdputinodule220s
the graphics processing module 219 outputs processed video data in

27, Gich fight &h¢ ldeportibhg afedamkehedOL1Z2 12 héidRienpfor eXxaniple, the
when the aspect ratio_of t?o? video output device js 4:3, if the instruction of

PlayRE \ided datd B&5ett Fatfo as ottt Levitstite ?gﬁ‘rggeﬁfsr%ﬁf aspect
27, J3H0 95346:9, by performing.verfj¢al saueezing o0 Videe : e anong the

times having the “Dynamiclnfo() Processing" attribute.
[0656]

The playver control module 212 receives 27,080,000 as
the DynamicInfo time from the decoding contrcl module 214,
checks the pts_change point that coincides with the
DynamicInfo time 27,090,000 from among the. two
pts_change point items, on the upper side in Fig. 42,
concerning video stream, stream #0, and the three
ptsmchaﬁge;point items, on the lower side, concerning audio
stream, stream #2, and recognizes, as processing object
DynamicInfo (), ‘DynamicInfo () that forms a set with the
pts change point which coincides with 27,090,000, that is,
the second DynamiciInfo(), on the lower side in Fig. 42,
© concerning audio stream, stream #2 (step S322).

[Ge57]

When the processing object DynamicInfo() is about video
stream, the player contrcl module 212 supplies the graphics
preocessing module 219 with the output attribute described in
the processing object DynamicInfo() (step $323). 1In

addition, when the processing object DynamicInfo{) is about



data that is output tc the video output module 220, the graphics
processing module 219 outputs processed video data in which top and
bottom portions are darkened. Furthermore, for example, when the
aspect ratio of the video output device and the aspect ratio represented
by the instruction of the aspect ratio of video data as the output attribute
have the same value of 4:3 or 16:9, the graphics processing module 219
directly outputs the video data that is output to the video output module
220 without performing squeezing. 5[9§61] Here, according to the two sets
of pts_change_point and DynamiclnfoO items described concerning the
video stream, stream #0, which is specified by the stream id of OXEO,

auafigm dhe e 90,000 25 ihe playhack tar e of Ydeo,syearm, steam

0, until immediately prior to the time 54,09 aving an
aud Bspectatie ofdadiisobtained fiam the vidag-stream stream #0: Allerthesg
time 54,090,000, video data having an aspect ratio of 16:9 is obtained
in figen the videdistieany, strdany 0z 0862} fTherefose sfor EXaBple, if the
o€ aspect ratio of the - 222 video output device connected to the video
1069y put terminal 120 in Fig. 1 is 4:3, from the time 90,000 until immediately

prigrdo the time 54,090,000, the,graphics processing module, 219 directly

suwpl|cl)tljllelsUtgjiﬁ(eJ video output device having th o oot
‘player control module 212, the graphics processing medule
218 initiates controlling-videq data output in accordance
with the supplied output attribute (step $324).
[0659]

In other words, based on, for example, a video data
aspect ratio instruction (the display aspect ratio {Fig.
13)) represented by the output attribute from the player
control module 212, and the aspect ratio of the video output
device connected to the video output terminal 120 in Fig. 1,
‘the 'graphics processing module 219 converts the aspect ratio
of the video data that is output to the video output module
220.

[0660]

Specifically, for example, when the aspect ratio of the
video output device is 16:9, if an instruction of the video
+data aspect ratio as the output attribute represents an
aspect ratio of 4:3, by performing horizontal squeezing on
video data that is output to the video ocutput module 220,
the graphics processing module 219 outputs processed video

data in which right and left portions are darkened. 1In



aspect ratio of 4:3, the video data, having the aspect ratio of 4:3, obtained
from the video stream, stream #0. [0663] In addition, after the time
54,090,000, the video data, which has the aspect ratio of 16:9, and which
is obtained from the video stream, stream #0, is vertically squeezed, and
is converted into a video signal which has an aspect ratio of 4:3 and in
which top and bottom portions are darkened. The video signal is supplied
and displayed on the video output device having the aspect ratio of 4:3.
[0664] When being supplied with the>gutput attribute from the player
control module 212, the audio output module 221 initiates controlling
output of the audio data in accordance with the output attribute (step

add®33Ha[0665] In,0thenwords, based on,fgr.example, an aydio ﬁ@te{fl deo

channel assignment instruction (the channel assignment (Fig. 13)
outrepresentéddyithe duput aftribbte framttheqtdyet exﬂltml@@dtuﬁ%alaata
and the audio output mode supplied from the player control module 212
ASPR{fbudit teinpat MEHaLetPP23 A5 FrL D bﬁﬁtﬁé%@%geﬁaﬁngqn@ct
ratiemate clogtgylle the al 0 output moq:zlle rocesses the audip data
ec

rom” the au &r control nqo?:ffﬁe Slitplifs'the BFocessss
datga%@ﬂh§§@&9%t9UE@rW|*\;-:gée(g'g}ﬁﬁput module 220, the

graphics processing module 219 outputs processed video data
ip which top and bottom portions are darkened. Furthermore,
for example, when the aspect ratio of the video output
device and the aspect ratio represented by the instruction
of the aspect ratio of video data as the output attribute
have the same value of 4:3 or 16:9, the graphics processing
module 219 directly outputs the video data that is output to
the video output module 220 without performing squeezing:
[0661]

‘Here, .according to the two sets of pts_change point and
DynamicInfo () .items described concerning the video stream,
stream #0, which is specified by the stream id of 0xE0, from
the time 90,000 as the playback start time of video stream,
stream #0, until immediately priocr to the time 54,090,000,
video data having an aspect ratio of 4:3 is obtained from
the video stream, stream #0. After the time 54,090,000,
video data having an aspect ratio of 16:8 is obtained from
the video stream, stream #0.

{06627

Therefore, for example, if the aspect ratio of the



[06661 Specifically, for example, when the audio data channel

assignment instruction represented by the output attribute represents the

dual (bilingual) mode in which the left channel corresponds to audio data

of "main audio" and the right channel corresponds to audio data of

"sub-audio”, in accordance with the audio output mode supplied from the

player control module 212 the audio output module 221 processes the

audio data from the audio decoder control module 217, and outputs the

processed data to the audio outputtefninal 121. [0667) In other words,

when, for example, the "main audio” is specified as the audio output

mode, the audio output module 221 copies, as right channel audio data,
Vjgteéhannabandide datzeinthe madicedatadram the, audio @@gggcc&rg%jlina .
1 odule 217, and outputs the left channel and right channel audio (audio _

data-Bf 'mé&n adic*) flathto fieBudiboutpatetedminal A24ntn addiligRd; ate ] v

wihen the “sub-audio’ is specijfied as the audio output mode, the audio
e output modlﬂe azyzl{“ go%iésé,(?a?sgl’e t@fan‘n%?aﬁdﬁ@&fé%&,srighf eharselaudiodul e
21224i datecinthe @udio; data fiom the, aydie decoder control module 217,

and outputs the left channel and right channel a%é%u atéj?gujd?g difdfro the
@3Bk autio”) to the dudio output erminakid 2k, Wheathe "main and. .. ,av:, -

ofn%¥§9m8%§£¥§gyeg;§; the video stream, stream #0.
[0663]

In addition, after the time 54,090,000, the video data,
which has the aspect ratio of 16:9, and which is obtained
from the video stream, stream #0, is vertically squeezed,
and is converted into a video signal which has an aspect
ratio of 4:3 and in which top and bottom portions are
darkened. The video signal is supplied and displaved on the
video output device having the aspect ratio of 4:3.

[{0664]

When being supplied with the output attribute from the
player control module 212, the audio output module 221
initiates controlling output of the audio data in accordance
with the output attribute (step $324).

{0665]

In other words, based on, for example, an audio data
- channel assignment instruction {the channel_assignment (Fig.
13)) represented by the output attribute from the plaver
control module 212, and the audio output mode suppliied from

the player control module 212 through the input interface



the audio output mode, the audio output module 221 directly outputs the
audio data from the audio decoder control module 217 to the audio output
terminal 121. [0668] In addition, for example when the audio data channel
assignment instruction represents the stereo mode, the audio output
module 221 directly outputs the audio data from the audio decoder
control module 217 to the audio output terminal 121 regardless of the
audio output mode supplied from thetﬁléayer control module 212. [0669]
Here, according to the three sets, o |[6wer side in Fig. 42,.of
pts_change_point and Dynamiclnfo O items described concerning the
video stream, stream #2, specified by. the stream-id of OxBD and the

%rlbgféistréémkw S IGE Fronk 60 DO Esctheplayisackstart tinksof,
thd dio strea m, stregml#z il immediately prior to the time
7%851'01808 (i? it audio’ data |§LH1[{)ta{3neé:?rom U&I StrRR: COstédrf 457 Fi
t headdition; from the-time 27:090,090 4atil. immediataly prigr (@ the fime
32,490,000, stereo audio data is obtained from audio stream, stream #2.
broafterdhe ticke a225 32,490,000 0dual tgudio datenisebtained from gudio) .
[O6séream stream #2. [0670] Therefore, for example, if the "main audio” is

Specifically; for example, when the audio data channel
- assignment instrucﬁion represented by the output attribute
represents the dual (bilingual) mode in which the left
channel corresponds to audio data of "main audio" and the
right channel corresponds to audio data of "sub-audio®, in
accordance with the audic output mode supplied from the
player contrel module 212 the audio output module 221
- processes the audio data from the audio decoder control
module 217, and outputs the processed data to the audio
output terminal 121.

{C667]

In other words, when, for example, the "main audio” is
specified as the audio output mode, the audio output module
221 copies, as right channel.audio data, left channel audio
data in the audio data from the audio decoder control module
- 217, and outputs the left channel and right channel audio
(audio data of "main audio") data to the audio output
terminal 121. 1In addition, when the "sub-audio"” is

specified as the audio output mode, the audio output module

221 copies, as left channel audio data, rignt channel audio



specified as the audio output mode, from the time 90,000 until
immediately prior to the time 27,090,000, the audio output module 221
copies, as right channel audio data, left channel audio data in the dual
audio data obtained from audio stream, stream #2, and outputs the left
channel and right channel audio data to the audio output terminal 121.
[0671] In addition, from the time 27,090,000 until immediately prior to the
time 32,490,000, the stereo audio data obtained from audio stream,
stream #2, is directly output to the audio output terminal 121. [0672] After
the time 32,490,000, the left channel audio data .in the dual audio data

dat PP3INeq, from aydio streanm, stteam, #2., j5.qopie.as g right chaonel, 4,7 ¢

audio data, and the left channel and right channel audio data is output to
217 the:audieu eptpus terminalsli2l . {06:43) sAs dascribegrabavies ihthe eutputo

attribute control process, for each of elementary streams multiplexed in a
datalip swdam fila tbaseld O ehp #nfeivationtfile tOkpRuA26 (FiG.IL0),

including zero or more sets Qf pts_change_point items representing the
ter Jréﬁgacg%ifﬁes S¥ire e‘fé’r%e?l {7y TstiEA f%ﬂ&%%’a?nicﬁfo(fﬁ@ﬁ%fled as

the iGluding the puipur pflributes ot the elemgniaty siEeams. tis,detgimined,;
—~outputs the audio data from the audio decoder control module
217 to the audic output terminal 121.

f0668]

In addition, for example when the audio data channel
assignment instruction represents the stereo mode, the audio
output module 221 -directly outputs the audio data from the
audio decoder control module 217 to the audio output
terminal 121 regardless of the audioc output mode supplied
from the player control module 212.

[0669]

Here, according to the three sets, on the lower side in
Fig. 42, of pts change point and DynamicInfo() items
described concerning the video stream, stream #2, specified
by the stream_id of O0xBD and the private stream id of 0x00,
from the 90,000 as-the playback start time of the audio
stream, stream #2, until immediately priocr to the time
27,090,000, dual audic data is cbtained from audio stream,
stream #2. In addition, from the time 27,090,000 until
immediately priocr to the time 32,490,000, stereo audioc data

is obtained from audic stream, stream #2. After the time



whether or not the playback time of one elementary stream being played
back coincides with the pts change point. if the playback time of the
elementary stream being played back coincides with the pts change
point, DynamicInfo(} which forms a set with the pts change point is
recognized, and output of the elementary stream being played back is
controlled in accordance with an output attribute included in the
recognized DynamiclnfoO. Therefore, output of an elementary stream
being played back can be controtled4r® accordance with the playback time
and output attribute of the elementary stream. [0674] Subtitle Display
Control Process Next, a subtitle display control process that controls
32, dixplayéf, subtilé data torrdspending tdasubtite sSreamaisdescrsibedan,
with reference to the flowchart in Fig. 43. [0675] When playback of
streplayftém() in) PlayListO (Fig. 5) is initiated, in step S341, the player
(068 trol module 212 initializes a subtitle data display-form instruction to
the graphics processing module 219. In other words, the player - 227

cortrol-magule, 2¥2 eoattalsghe graphiesprogessingamedue 219 so that

the subtitle data display form is set by default. The initialization of the
spe displayiforn performediin stey 5841 orespdndsitotthe iitiakization & the
-untgfgggégﬁgtely prior to the timé 27,090,000, the audio
cutput module 221 copies, as rightwghannel audio data, left
channel audic data in the dual audio data obtained from
audio stream, stream #2, and outputs the left channel and
right channel audio data to the audio output terminal 121.
[0671]

In addition, from the time 27,080,000 until immediately
prior to the time 32,490,000, the stereo audio data obtained
from audio stream, stream #2, is directly output to the
audio output terminal 121.

06721

After the time 32,490,000, the left channel audioc data
Ain the dual ‘audio data cbtained from audio stream, stream #2,
is copied. as the right channel audio data, and the left
channel and right channel audio data is output to the audio
output terminal 121.

{0673]
As described above, in the output attribute control

process, for each of elementary streams multiplexed in a

clip stream file, based on clip information file, Clip()



instruction described in step S127 in Fig. 30. [0676] Proceeding to step
S342 after processing in step S341, the player control module 212
determines whether to have received a new display form instruction
concerning subtitle data display which is sent from the input interface 115
by the user operating the remote controller. [0677] If, in step S342, it is
determined that the new display form instruction has been received, the
player control module 212 proceeds to step S343 and determines
whether (subtitle data correspoﬁdi%ﬁ%)"the subtitle stream is being
presently played back. [0678] If, in step 5343, it is determined the subtitle
stream is being not played back, the player control module 212 returns to
(Figtep 5342 1[06 791 MR@ritivelys I, Frstep 5343, iPls detérniinat dkatthe1t

.. subtitle stream is being played hack, the player control madule 212
e e b S i NG e e 298 M Seuiay form

st rdgiruction s g fefaultdisplay,formeipstruction. Jf; }fgﬁt@aé%ét' i
determined that the new display form instruction is the default display
attfabn tiastraction, the:player:cantyolsnadule 212 retuins testepmined
whether or not the playkback tTime of one elementary stream
" being played back coincides with the pts change point. If
the playback time of the elementary stream being played back
coincides with the pts change point, DynamicInfof() which
forms a set with the pts change point is recognized, and
output of the elementary stream belng played back is
controlled in accordance with an output attribute- included
in the recognized'DynémicEnfo(). Therefore, ocutput of an -
elementary stream being played back can be controlled in
accordance with the'playback time and output attribute of
the elementary stream.
[0674)]
Subtitle Display Control Process

Next, a subtitle display control process that controls
display of subtitle data corresponding to a subtitle stream
is described with reference to the flowchart in Fig. 43.
[0675]

When playback of (PlayItem() in) PlayList{) (Fig. 5) is
initiated, in step 5341, the player control module 212
initializes a subtitle data display-form instruction to the

graphics processing module 218. In other words, the player



5341, and controls the graphics processing module 219 so that the
subtitle data display form is set by default, as described above. [0680] If,
in step 5345, it is determined that the new display form instruction is not
the default display form instruction, that is, when the new display form
instruction is a nondefault display form instruction such as displaying
subtitle data in enlarged or reduced form, or changing brightness for clear
view, the process proceeds to step $346. The player control module 212
obtains, among StaticInfo() items @121 . 12) in clip information file ClipO
(Fig. 10) corresponding to a clip stream file in which the subtitle stream
being presently played back is multiplexed, StaticInfo O for the subtitle
conts%?an%@rhlgeprgé%tﬁpﬂéw& adkCafd proteedisie Sk S3aE [Beghyte

»the player dule 212 identifies th _
19 e AP s SRS sty tgeenre

The kD 80P S347.1ibis defernined that the Gonfigurable-flagbas On whichy,
indicates that the change of the subtitle data display form is not permitted,

S 34 the playes peontrol moduite: 212 proceets:o step S848 anddtoatrblsythéorm

instruction described in step 8127 in Fig. 30.

[0676]

Proceeding to step 5342 after processing in step $341,
the player control mcdule 212 determines whether to have
received a new display form instruction cecncerning subtitle
data display which is sent from the input interface 115 by
the user operating the remote controller.

[0677]

If, in step S$342, it is determined that the new display
form instruction has been received, the player control
module 212 proceeds to step $343 and determines whether
(subtitle data corresponding to) the subtitle stream is
being presently played back.

[0e78]

“Tf£, in step S343, it is determined thé subtitle stream
- is being not played back, the player control module 212
returns to step S342.
{06791

Alternatively, if, in step 5343, it is determined that

the subtitle stream is being playved back, the player control

module 212 proceeds to step 5345 and determines whether the



graphics processing module 219, whereby an error message indicating
that the subtitle data display form cannot be changed is overlaid on
output video data. The process returns to step S342. This displays the
error message. [0683] Alternatively, if, in step S347, it is determined that
the configurable flag has 1, which indicates that the change of the subtitle
data display form is permitted, the player control module 212 proceeds to
step S349, and supplies the grqpkg'%%p[_ocessing module 219 with the
new display form instruction which'is supplied from the input interface 115
by the user operating the remote controller. The process proceeds to step
S350. [0684] In step S350, the graphics processing module 219 initiates
new GhheBdSiHg P wWhich! i déord&ice! Wit i€ 'disphay forRPingHfudtion

o
ins ied from pl er, r dul 2.in last 19 suhtitle
5 até&é%%xéﬁed %ﬁ'm ?ﬁ{e s(&%ﬁlg (ﬁ%’defgzojﬁzt?of!r%%g%%%%%%s en z;:rgue%%r

new kedyged,itsrbrightness-isichanged,ier thedikacanaditatumss o stepS34R.
This displays the subtitle data in display - 230 size, display position,
instdisplaywolortbte. ik ageordansd with tveddisplay fernr specified by tsé ep
534 lLfsea[r?dp eé%triwlntgr'[c?le S retrpl(e)ategcgg};t)rf?ygrs' [%6r§:>5c]e ssing module 219 so
that the subtitle data display form is set by default, as
described above.
[0680]

If, in step 5345, it is determined that the new display
form instruction is not the default display form instruction,
that is, when the new display form instruction is a
nendefault display form instruction such as displaying
subtitle data in enlarged or reduced form, or changing
‘brightness for clear view, the process proceeds to step $346.
The player control module 212 obtains, among StaticInfol()
items (Fig. 12) in clip information file Clip(} (Fig. 10)
.corresponding to a clip stream file in which the subtitle
stream being presently played back is multiplexed,
StaticInfo () for the subtitle stream being presently played
back, and proceeds to step $347.

[0681]

In step 8347, the player contrel module 212 identifies

the configurable flag of the StaticInfo() obtained in step

S34e6.

{0682]



Alternatively, if, in step 5342, it is determined that the new display form
instruction has not been received, the player control module 212
proceeds to step 5351 and determines whether the PlayltemO changing
described in Fig. 31 has been performed. If it is determined that the
Playltem() changing has not been performed, the process returns to step
S342.[0686] In addition, if, in step 5351, it is determined that the
PlayltemO changing has been p_erf%@eg, the player control module 212
returns to step 5341, and controls the™ graphics processing module 219 so
that the subtitle data display form is set by default, as described above. In

other words, in this case, if the,Plaﬁltem changin h%s t%gen performed,
fétlggl? is

thkfsubtile tatk dispay forrh id Fettifiet? T 8 b4 form. [0687]
ibed in.the subtitle.di L KOCesSs, . only.i S
o e Mg A

the thabtheichangewof thesgisplay formmisipermitted; dhe dispay, formefoplayer
subtitle - 231 data corresponding to the subtitle stream is changed in
contregponselitol forldxanple ca dikpldicforhdrstirdiondnputcby Bre bser-he

operating the remote controller. [0688
grapéﬁcs é%ocessing module E19,]

whereby an error message
indicating that the subtitle data display form cannot be
chaﬁged-is overlaid on output videc data. The process
returns to step 5342. This displays the error message.
[0683]

© Alternatively, if, in step 8347, it is determined that
the configurable flag has 1,. which indicates that the change
‘of the subtitle data display form is permitted, the player
control module 212 proceeds to step 5349, and supplies the
graphics processing module 219 with the new display form
instruction which is supplied f£rom the input interface 115
by the user operating.the remote controller. The process
proceeds to step S350.
[0684]

In step 5350, the graphics processing module 215
initiates processing in which, in accordance with the
display form instruction .supplied from the player control
module 212 in last step 5349, the subtitle data supplied
from the subtitle decoder control module 218 is enlarged or

reduced, its brightness is changed, or the like, and returns

to step S8342. This displavys the subtitie data in display



Accordingly, according to, for example, the clip information file
"00001.CLP" shown in Fig. 26, among the four elementary streams
multiplexed in corresponding clip stream file "00001.PS", regarding
subtitle stream, stream ##2, which is the third elementary stream, the
configurable flag has 0, which indicates that the change of the display
form is not permitted. Thus, even if, when the subtitle stream, stream #2,
is displayed, the user operates the remote controller to change subtitles,
their display is not changed. [0689]2]:%9 example, among the four
elementary streams multiplexed in corresponding clip stream file
"00001.PS", regarding subtitle stream, stream #3, which is the fourth

si Z@lenféhﬁih}%ﬁeﬁﬁﬁ ifé %mflgﬁréﬁlbaﬂa@ﬁé@E WHIER - indicatés thar g ce

hange of the |sp form is permi Thu when the user operates the
Wlt?ér%&% & controliérto c%%%ggpé)%urgﬁt?e dlsﬁla Whilethe s%‘?ﬁ@g the

remsf{eam #3+ is, being displayed, subtitle display size, etc., are changed |n
response to the operation. [0690] In other words, for example, it is

[0 é&adsumed that, in - 232 accordance with the first Playltem #0 in the first
PlayList #0 in Fig. 25, clip stream file "00001.PS" is being played back. In
additiof rae8é3G@bed doncething Hi® cip drformitidis filkebponi @b tihat

theFQé%6ﬂ%Q89g§h%g¥ﬁ instruction has not been received, the
player control module 212 proceeds to step S351 and
determines whether the Playltem() changing described in Fig.
31 has been performed. If it is determined that the
PlayItem() changing has not been performed, the process
returns to step 5342.

[0686]

In addition, if, in step 5351, it is determined that
the PlayItem() changing has been performed, the player
control module 212 returns to step 8341, and contrels the
graphics processing module 219 so that the subtitle data
‘display form is set by default, as described above. In
other words, in this case, if the PlayItem() changing has
been performed, the subtitle data display form is returned
to a default display form.
f0687]

As described above, in the subtitle display control
process, only in a case in which the configurable flag in a
subtitle stream has 1, which indicates that the change of

the display form is permitted, the display form for subtitle



elementary streams multiplexed in corresponding clip stream file
"00001.PS", the third and fourth ones are subtitle streams. It is assumed
that, between the third subtitle stream, stream #2, and the fourth subtitle
stream, stream #3, for example, the third subtitle stream, stream #2, is
being presently played back. [0691] By operating the remote controller
by the user to input a subtitle display form instruction (step S342), the
display form instruction is supplied from the input interface 115 (Fig. 1) to
the player control module 212. \Whér E)efhg supplied with the display form
instruction, the player control module 212 searches the clip information
file for StaticInfo() (Fig. 10) corresponding to the subtitle stream being
datgyresdrtytayet-back-(tép 83a6Y {6697 MidtRérwdrRiIsCiipiiEscasd! the

res su{l:l)tsitelje i[rea Obeirég(apre'iently plgxed l}_)gck |f°, thr% third subtit eisé[rnea{rrll, ut
tStféam %’, which IS mﬁnl%lpi%kea in c[?ﬁ)stré/amcfffe 00001 PS™ P

by Aecordingly othe player.comtiol magie.212 searghes ,corresponding clip
information file "00001.CLP" for - 233 StaticInfo() concerning the third

[O6&ubtitle stream, stream #2. [0693] Furthermore, the player control module
212 identifies the configurable flag, which has 0, and which is described

Accordingly, according to, for example, the clip
information file "000C1.CLP" shown in Fig. 26, among the
- four elementary streams multiplexed in corresponding clip
stream file "00001.PS", regarding subtitle stream, stream #2,
which is the third elementary stream, the configurable flag
has 0, which indicates that the change of the display form
is not permitted. Thus, even if, when the subtitle stream,
stream #2, is displayed, the user operates the remote
controller to change subtitles, their display is not changed.
[(0689]

For example, among the four elementary streams.
multiplexed in corresponding clip stream file "00001.PS",
regarding subtitle stream, stream #3, which is the fourth
elementary stream, the configurable flag has 1, which
indicates that the change of the display form is permitted.
Thus, when the user operates the remote controller to change
a subtitle display while thelsubtitle stream, stream #3, is
being displayed, subtitle display size, etc., are changed in
response to the operation.

[0690]

In other words, for example, it is assumed that, in



in StaticInfo O concerning the third subtitle stream, stream #2, in Fig. 26
(step 5347), whereby it is recognized that, regarding the third subtitle
stream, stream #2, the change of the display form is not permitted. [0694]
In this case, by determining that (subtitle data corresponding to) the
subtitle stream being presently played back is not adapted for
enlargement, reduction, etc., and controlling the graphics processing
module 219, the player control module 212 generates an error message
representing the determination (§te%35234_8) and outputs the message in a
form overlaid on video data. [0695] In addition, in a case in which, among
the four elementary streams multiplexed in corresponding clip stream file

accegEBIIeS™ bewéért thelthith Stibtitid SHBar strBarhh g2 fard theffbarthi st
subtitle str , Stteam #3, not the third , itle stream, stream #2, but
#0 L it efg o s§ream %ﬁge S(H%'Hq[l Hp% icfbg(ﬁér%ﬁe %bgfi%?d

subtitle strFe)am, stream #3,is presently playe

backontral,mogule-212, which is-sunplied yiththe display, farms. instryction in
response to the user's operation of the - 234 remote controller, searches

inf o@me$p@ndirfg¢ldp ihfortiationiL#le "0000L.CLPZ dor Statichnfa)€oicerning
eleggigygg 2%@&53%“3%9@?5?@2?3'%Egggrrespondinq clip stream
file "000CG1.P5", the third and fourth cones are subtitle
streams. Tt is assumed that, between the third subtitle
stream, stream #2, and the fourth subtitle stream, stream #3,
for example, the third subtitle stream, stream #2, is being
presently played back.
[0691]

By operating the remote controller by the user to input
a subtitle display form instruction (step $342), the display
form instruction is supplied from the input interface 115
(Fig. 1) to the player control module 212. When being
supplied-with the display form instruction, the player
control module 212 searches the clip information file for
StaticInfo(} (Fig. 10) corresponding to the subtitle stream
being presently played back (step S$346).
[0692]

In other words, in this case, the subtitle stream being
presently played back is the third subtitle stream, stream
#2, which is multiplexed in clip stream file "00001.PS".

Accordingly, the player control module 212 searches

corresponding clip information file "00001.CLP" for



Furthermore, the player control module 212 identifies the
configurable_flag, which has 1, and which is described in StaticinfoO
concerning the fourth subtitle stream, stream #3, in Fig. 26 (step S347),
whereby it is recognized that, concerning the fourth subtitle stream,
stream #3, the change of the display form is permitted. [0697] In
thiscase,.by determining that (the subtitle data corresponding to) the
subtitle stream being presently play%dé back is adapted for enlargement,

reduction, etc., the player control rr21 ule 212 supplies the graphics

processing module 219 with the display form instruction supplied by the

user operating the remote controller (step S349). [0698] Accordingly,
Statyftet iidt, ih reSporise b tHe dikpidy 1drth midtthctior fromthaPlayet - eam #2.
(0659 trol module 212, the graphics processing module 219 performs

enlargement, reduction, or the like, on the subtitle data from the subtitle

decogder sontselynodule 218; and autputs the ebtained data inafarries
overlaid on the video data from the video decoder control module 216. -
the 2351069 gEAltheSta of playbaclkefthe.firstRlayhtémiint Playd 45t thel
layer control module 212 initializes a subtitle data display form

in -&ﬁﬁkﬁ%ﬂ§8£ﬂeaaﬂﬁﬁﬁplng the third subtitle "stream, stream

#2, in Fig. 26 {step S5347), whereby it is recognized that,
regarding the third subtitle stream, stream #2, the change
of the display form is not permitted.

[0694]

In this case, by determining that {(subtitle data
corresponding to) the subtitle stream being presently played
back 1s not adapted for enlargement, reduction, etc., and
controlling the graphics processing module 219, the player
control module 212 generates an error message representing
the determination (step S$348} and outputs the message in a
form overlaid on videco data.

{0695]

In addition, in a case in which, among the four
-elementary streams multiplexed in corresponding clip stream
file "00001.PS", ‘between the third subtitle stream, stream
#2, and the fourth subtitle stream, stream #3, not the third
subtitle stream, stream #2, but the fourth subtitle stream,
stream #3, 1is presently played back, the player control
module 212, which is supplied with the display form

instruction in response to the user's operation of the



processing module 219 (step S341). In other words, the player control
module 212 controls the graphics processing module 219 so that the
subtitle data display form is set by default. [0700] Furthermore, also at
the Playltem O changing time, the player control module 212 initializes a
subtitle data display form instruction to the graphics processing module
219 (steps S341, S351). [0701] However, at the Playltem O changing

time, the configurable-flag concerning a new subtitle stream played back

in accordance with new PIayItem”O?s %s‘équently played back is checked.

When the configurable flag has 0, the subtitle data display form
instruction to the graphics processing module 219 can be initialized.

renQfifert et EBRfiGiTrabRSTHy HAS 1 the Stifte datFdispial fof ormat ion
., Instruction t / hi ' dule 219 b intai it
£Fi1d rb‘&H%’ghg:gka% 9@86'0%195%%%513%%%%’ l&;]c%fﬂcer‘é?iﬁleggt'ﬁa'”%%@eg st

is before yltem() changing. e su |spﬁay contro

subPKACESS 4t Fighid3, =236 awhen a new display form instruction is input by
the user operating the remote controller, the new display form instruction

{0 6Redupplied to the graphics processing module 219 (step S349). However,

the display form instruction can _
Furthérmore, the player control module 212 identifies

‘the configurable flag, which has 1, and which is described
in StaticInfo () concerning the fourth subtitle stream,

- stream #3, in Fig. 26 (step S$347), whereby it is recognized
that, concerning the fourth subtitle stream, stream #3, the
change of the display form is permitted.

[(G697]

In this case, by determining that (the subtitle data
corresponding to) the subtitle stream being presently played
back is adapted for enlargement, reduction, etc., the player
control module 212 supplies the graphics processing module
. 219 with the display form instruction supplied by the user
operating the remote controller {step $5349).

[C698]

Accordingly, after that, in response to the display
form instruction from.the player control module 212, the
graphics processing module 219 performs enlargement,
reduction, or the like, on the subtitle data from the
subtitle decoder control module 218, and outputs the
obtained data in a form overlaid on the video data from the

videc decoder control module 216.



be stored in, for example, a nonvolatile memory forming the memory 113
(Fig. 1), and the display form instruction stored in the nonvolatile memory
can be supplied to the graphics processing module 219. [0703] In other
words, in initial setting for the disc device in Fig. 1, by storing a user-set
display form instruction in the nonvolatile memory, when a new display
form instruction is input by the user operating the remote controller, the
display form instruction stored in the nonvolatile memory is updated. In
addition, the display form instructiod stored in the nonvolatile memory can
be supplied to the graphics processing module 219. In this case, a
display form instruction at the last playback finishing time is stored in the
[0 6 PDhvolatile memory. Thus, by operating the remote controller by the user
at the next PlayList O plamback time, display of subtitle data is initiated in

thé didghsy formt withbuFpulng'the biddlgy forsihstriiohtsithe 14t
pLa piavack iiShing Ime.10704] 4o Jiis case, (e fsplay [, insyugtion

stored In - 237 the nonvolatile memory inc or example, an
subteNiargement ratie pr ayeduaioniratio farusein enlarging grraskicing the
subtitle data. [0705]
prccessing medule 219 (step S5341). In other words, the
player control module 212'controls.the graphics processing
module 219 so that the subtitle data display form is set by
default.
[0700]

Furthermore, also at the PlayItem{) changing time, the
player control module 212 initializes a subtitle data
display form instruction to the graphics processing module
219 (steps 5341, $351).

{0701%

However, at the Playlitem(} changing time, the
'configurablewflag concerning a new subtitle stream played
‘back in accordance with new PlayItem() subsequently played
back is checked. When the configurable flag has 0, the
subtitle data display form instruction to the graphics
processing module 219 can be initialized. When the
configurable flag has 1, the subtitle data display form
instruction to the graphics processing module 219 can be
maintained as it is before the PlayItem() changing.

[0702]

In the subtitle display control process in Fig. 43,



As described above, according to the subtitle display control process, for
an elementary stream included in clip information file ClipO (Fig. 10), the
Staticlnfo O of subtitle data, among StaticInfo O items that do not change
during playback of the elementary stream, is acquired, and, based on the
configurable flag which is included in the Staticlnfo O and which indicates
whether to permit change of the subtitle data display from the default
display form, it is determined whether or not the change of the subtitle
data display from the default disﬁla%%érnﬁ" is permitted. In addition, if the
change of the subtitle data display from the default display form is
permitted, in accordance with the instruction to change the subtitle data

whegisplayderm, tid subthr-Tataispiay pictess sthan Ry forekakipe user

display processing by enlargi r reducing the subtitle data or_changing
oD Rbiny Lolot s BENGHTed  hietdre: the Aharie of theseliblitd ehth
instisRlaY;ferm canbe controlled, [Q7Q6] Gapiyring CoproLBrocess Next .
capturing control process that controls capturing of video data
21 9carsesponsiingeto. a videosstream 19238 deserbad with reference-tothecan
flowchart in Fig. 44. In addition to the flowchart illustrating the capturing
be s&stist Sprotess Fig SXLBRYANcIadES Aolchakdlldstfging forming the

-memgar%fkg{(ignd/ﬁgrg.enl ayeraR[?Cteggingiassp %g?xaf@?!g cifns*-cruc‘tion stored -
in the nonvolatile memory can be supplied to the graphics
processing module 219.

[0703]

In other words, in dnitial setting for the disc device
in Fig. 1, by storing a user-set display form instruction in
the nonvolatile memory, when a new display form instruction
is input by the user operating the remote controller, the
display form instruction stored in the nonvolatile memory is
updated. In addition, the display form instruction stored
in the nonvolatile memory can be supplied to the graphics
processing module 219. In this case, a display.form
instruction at the last playback finishing time is stored in
the nonvolatile memory. Thus, by operating the remote
- controller by the user at the next PlayList{) playback time,
display of subtitle data is initiated in the display form
without inputting the display form instruction at the last
playback finishing time.

[0704]

In this case, the disgplay form instruction stored in



processing that performs secondary use of video data captured by the
capturing control process. [0707] The capturing control process is started
such that, for example, by operating the remote controller by the user, a
capturing instruction as a video data capturing instruction is supplied to
the player control module 212 through the input interface 115 (Fig. 1).
[0708] In other words, in the capturing control process, at first, in step
S371, it is determined whether the player control module 212 is playing
back a video stream. If it is deter that the player control module 212
is not playing back the video stream, the capturing control process
finishes. [0709] Alternatively, in step 5371, if it is determined that the

the playef cbatrdlLmoTERCZT? isstdyiAg Back tHe vidéarstreanitheplajegement
control module 212 proceeds to %tgg) 5372, .acquires a

I

rat i Qoflire ettt Ty PI&idttrom PIdiFst' S (Eig] B) Tolespondifigts i ny
t he the video;siream heing played back, and - 239 acquires a

capture_enable_flag_Clip from clip information file Clip o (Fig. 10)
[ 07 @®iresponding to the video stream being played back. [0710]

As described above, according to the subtitle display
control process, for an elementary stream included in clip
infermation file Clip(} (Fig. 10), the StaticInfo ()} Qf
subtitle data, among StaticInfo() items that do not change
during playback of the elementary stream, is acguired, and,
based on the configurable flag which is included in the
StaticInfo{) and which indicates whether toc permit change of .
the subtitle data display from the default display form, it
is determined whether or not the change of the subtitle data
display from the default display form is permitted. 1In
addition, if the change of ‘the subtitle data display from
the default display form is permitted, in accordance with
the instruction to change the subtitle data display form,
the subtitle data display process, that is, for example,
‘display processing by enlarging or reducing the subtitle
‘data or changing display. color is performed. Therefore, the
change of the subtitle data displilay form can be contrelled.
[0706]

Capturing Control Process
Next, a capturing control process that controls

capturing of video data corresponding to a video stream is



As described in Fig. 5, the capture enable flag PlayList in PlayList O
indicates whether or not to permit secondary use of video data (video
data belonging to PlayListO) corresponding to a video stream which is
played back based on the PlayList O . In addition, as described in Fig. 10,
the capture enable flag Clip in clip information file Clip o indicates
whether or not to permit secondary use of video data corresponding to a
video stream stored in a clip stream file corresponding to the clip
information file ClipO. [0711] Procéetfing to step S373 after processing in
step S372, based on the capture enable flag PlayList and capture enable
flag Clip acquired in last step S373, the player control module 212

de s qletdratinesi whethef or fiot capturingeof Al picttre of video liata pyed In
back when a capturing instruction_is input from the input interface 115

-addyEROR Egn bBDetbrhel2fo715] Wit &b S 3  iGs deRTHetHaP e oL
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e performed,

240 instruction is input from the input interface 115 cannot
bacthatdsnuhenatleastare of theo capluiergnable-flage RPiaylist and

capture-enable-flag-Clip acquired in last step S373 has 0, which indicates
progligtsing that performs secondary use of video data
captured by the capturing control process.

[0707]

The capturing control process is started such that, for
example, by operating the .remote controller by the user, a
capturing instruction as a video data capturing instruction
is supplied to the player control module 212 through the
input interface 115 (Fig. 1).

[0708]

In other words, in the capturing control. process, at
‘first, in step S5S371, it is determined whether the player
control module 212 :is playing back a video stream.' If it is
determined. that the player control module 212 is not playing
“back the wvideo stream,_the capturing control process
finishes.

{0709}

Alternatively, in step S371, if it is determined that
the player control module 212 is playing back the video
stream, the player control module 212 proceeds to step $372,
acquires a cépture_enablemflagﬁPlayList from PlaylList () (Fig.

5) corresponding to the video stream being played back, and



secondary use of video data is not permitted, the process proceeds to
step S374. By controlling the graphics processing module 219, the player
control module 212 overlays an error message indicating that the video
data capturing cannot be performed, and the capturing control process
ends. This displays the error message. [0713] Alternatively, if, in step
S373, it is determined that the capturing of the picture of video data
played back when the capturing instruction is input from the input
interface 115 can be performed; thatis,"when both the
capture_enable_flag_PlayList and capture_enable_flag_Clip acquired in
last step S373 has 1, which indicates that secondary use of video data is
acqueramitted, the process! probeells ag sfebl3375; ThePlayericohtrohmodele
212 supplies the graphics processing module 219 with an instruction to

File:dptdrd the pictGre of thefides R VIAYE Hack Wheh' e tapturfiy

heid S;EH tgg&s}j)réo& from the input interface 115, and proceeds to step
3 6.% 714] In’step S376, in accordance with the capturing - 241

[ 071ipstruction from the player control module 212, in the graphics processing
module 219, the picture of the video data from the video decoder control
misdlulée2 18 igeaptited” agd storedtig the memory 1.13 (Fig. 1). The

CapéﬁﬁgfggﬁblemflanglayList in PlayList{) indicates whether

or not to permit secondary use Qﬁ video data (video data

belonging to PlayList()) corresponding to a video stream
which is played back based on the PlayList(). In addition,
as described in Fig. 10, the capture enable flag Clip in
clip information file Clip() indicates whether or not to
permit secondary use cof video data correspending to a video
stream stored in a clip stream file corresponding to the
clip information file Clip{().

{07113

Proceeding teo step 5373 after processing in step $372,
‘based on the capture enable flag PlayList and

capture enable flag Clip acquired in last step S373, the

playver control module 212 determines whether or not

capturing cf a picture of video data played back when a

capturing instruction is input from the input interface 115

(Fig. 1) can be performed.

[0712]

If, in step 8373, it is determined that the capturing

of the picture of video data played back when the capturing



control process ends. The capture_enable_flag consists of a plurality of
bits, so that, when use conditions are restricted, a response is performed
at this time. In other words, when the size of the captured image has
limitation, an image reduced at this time is captured. In addition, when an
application in use has restriction, a flag reporting the restriction is
simultaneously recorded. [0715] As described above, the capturing
control process finds the logical product of the
capture_enable_flag_PlayList and 2c%?)tu_re_enable_fIag_CIip in each of
the PlayList O (Fig. 5) and clip information file ClipO (Fig. 10)

~ corresponding to the video stream playback data when the capturing

insYEsriction. WheklihialogieaMprobfictimas s, thatidromyewharn beeiihet be

per 301G enable flag_Piaylistand capiure enable flag_Clip are ones,
which permits secoridary “use, does the process determine that secondary

captipeofdhepiided Qé@% ¢an be perforned %@@%@e@%'ﬂ!@ngﬁag Clip
performed. [0716] Therefore, for example, when video stream playback in

acqui2dd atoordance withcthe Jirst Plagltem #0hin ¢he first iRlaykist( #6.in Fig.
25, that is, playback of a video stream multiplexed in clip stream file

seconppsy. PS® |9 heffoffed it ife ddptifihg RSTFULESS Front e keergsss

proceeds to step S374. By controlling the graphics
propessing module 219, the player contro} moduie 212
overlays an error message indicating that the video data
capturing cannot be performed, and the capturing control
process ends. This displays the error message.

{6713]

- ‘Alternatively, if, in step $373, it is determined that
the capturing of the picture of video data played back when
the. capturing instruction is input from the input interface
115 -can be performed, that i1s, when both the
capture_enablie flag Playlist and capture_enable flag Clip
acquired in last step S$373 has 1, which indicates that
secondary use of video data is permitted, the process
proceeds-to step S375. The playver control module 212
- supplies the graphics processing module 219 with an
instruction to capture the picture of the video data played
back when the capturing instruction is input from the input
interface 115, and proceeds to step S376.

[0714]

In step S376, in accordance with the capturing



received; the capture enable flag PlayList in the first PlayList #0 has 1,
and the capture_enable_flag_Clip in the clip information file "00001.CLP"
corresponding to clip stream file "00001.PS" played back based on the
first Playltem #0 has 1. Thus, it is determined that secondary use of the
video data (video data corresponding to the video stream multiplexed in
clip stream file "00001.PS") being played back can be performed, so that
the capturing is performed. [0717] In addition, for example, when video
stream playback in accordance withthe second Playltem #1 in the first
PlayList #0 in Fig. 25, that is, playback of a video stream multiplexed in

_ clip stream file "00002.PS", is performed, if the capturing instruction from

1nsEHIGER rédéived: the péédf@ﬁé_%ﬁ%l)éiﬁa@"_‘%ﬁ]l‘égliﬂis?i%%he FrsttPlayList

G0 BLP T Ei S6 b0y CapoRnG 16 SUSAN. e b0bDg PR c.

corresponiding to ¢lip Stréam” file

dat Rlayedbagkbasedon thesegond Riayitem #hohas 8- THYS itiSc.ptureq
determined that the secondary use of the video data (video data

and cetresponding ththenvidea stréamh -(243; muliiplex@tdn clip stieamdile
"00002.PS") being playback data cannot be performed, so that no
CONneRRturMGas peffofned.- [0718] FtRPEHHRBI feexaniple Swkhen viddes of a

piuggfggbmg¥b%% @, so that, when use conditicns are
festricted,”a response is performed at this time: In other
words, when the size of the captured image has limitation,
an image reduced at this time is captured. In addition,
when an application in use has restriction, a flag reporting
the restriction is simultanseocusly recorded.

[G715]

As described above, the capturing control process finds
thé logical product of the capture enable flag PlayList and
capture_enable flag Clip in each of the PlayList() (Fig. 5}
and clip information file Clip() (Fig. 10) corresponding to
the video stream playback data when the capturing
instruction. When the logical product has 1, that is, only
when both the capture enable flag PlayList and
capture_enable flag Clip are ones, which permits secondary
use, does the process determine that secondary use of the
video data can be performed, so that the capturing is
performed.

{07161

Therefore, for example, when video stream playback in



accordance with Playltem #0 in the second PlayList #1 in Fig. 25, that is,
playback of a video stream multiplexed in clip stream file "00003.PS", is
performed, if the capturing instruction from the user is received, the
capture_enable_flag PlayList in the second PlayList #1 has 0, the
capture_enable_flag_PlayList in the clip information file "00003.CLP" in
Fig. 25 corresponding to clip stream file "00003.PS" played back based
on Playltem #0 in the second PlayList #1 has 1. Thus, it is determined
that the secondary use of the vided tata (video data corresponding to
the video stream multiplexed in clip stream file "00003.PS") being
playback data cannot be performed, so that no capturing is performed.

ACCPIRIn thid Badd st tHe fimefthe Yddsttire” Bnablet figg Piayitist in the
cond.PlayList #1_is_confirmed as 0..it can be_determined that the
Playﬁ.%s{'g) %}5 lﬁf]glljd%b(?ér' ecdnasc 1Sbeﬁor%¥ecﬁcl'€: o% & Vlg

secondary use o ata cannot be ug, confirmation of
st rdhR Gapiwepenakle flag clip in thecligrinformation filg 100003.CLE" in

Fig. 26 corresponding to clip stream file "00003.PS" played back based
per fgnRlayltemt#0 rethesgevond n@44nsRlaylkisti#1: cdm be amitted sO7 20k

The picture that is stored in the memory 113 after being captured in the

recqﬁﬁﬁﬁﬁn&E&nﬁﬁﬁﬁﬁgéégg%ﬁplewflag_PlayLlst in the first
PlayList #0 has 1, and the capture enable flag Clip in the

clip information file "000C1.CLP" corresponding to clip
stream file "00001.PS" played back based on the first
PlayItem #0 has 1. Thus, it is determined that secondary
use of the video data {video data corresponding to the video
stream multiplexed in clip stream file "00001.P3") being
played back can be performed, so that the capturing is
performed.

[0717]

In addition, for example, when video stream playback in
accordance with the second PlayItem #1 in the. first PlayList
#0 in Fig. 25, that is, playback of a video stream
multiplexed in clip stream file "00002.PS", is performed, if
the capturing insfruction from the user is received, the
capture enable flag PlayList in the first PlayList{) #0 has
1, and the capture_enable flag Clip in the clip information
file "00002.CLP" in Fig. 26 corresponding to clip stream
file "00002.PS" played back based on the second Playltem #1
has 0. Thus, it is determined that the secondary use of the

video data {(video data corresponding to the video stream



secondarily used in the background/screen saver processing. [0721] The
background/screen saver processing is performed in, for example, a state
in which, although the player control module 212 operates, elementary
stream playback is not performed, that is, in a state in which the disc 101
is not loaded in the disc drive 102 (Fig. 1), or a state in which elementary
stream playback has finished. [0722] In other words, in the
background/screen saver processing,.in step S381, the player control
module 212 controls the graphics 8r%%e§sing module 219 to display the
picture stored in the memory 113 in the capturing control process. Under
the control of the player control module 212, the graphics processing

mul dedifie 2d 9idisplaythetgigtire téred iA TR mdnfory 2E3 fwthel ayback
capturing cantrol process. [0723 re, in the graphics processin
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r o7 Picture, so-called wallpaper (background) is realized, and, if it is displayed
while being enlarged, reduced, and moved - 245 at a constant frequency,

a screenhssaver is, reatzed: tarqdditjoryltke background/sergensavenack in
processing, which displays the picture stored in the memory 113 by the

ACCRPRMAY Contol Protess cdantbe parfbifePRGiBythBlayList #1 in Fig.

25, that 1is, playback of a video stream multiplexed in clip
stream file "00003.P8", is performed, if.the capturing
instruction from the user is received, the
capture_enable flag Playlist in the second PlayList #1 has 0,
the capture enable flag PlayList in the clip information
file "00003.CLP" in Fig. 25 corresponding to clip stream
file "00003.PS" played back based on PlayItem #0 in the
second PlayList #1 has 1. Thus, it is determined that the
seconcary use of the video data (video data corresponding to
the video stream multiplexed in clip stream file "00003.P3")
being playback data cannot be performed, so that no
capturing is performed.

[071¢2]

In this case, at the time the
capture_ enable flag PlayList in the second PlayList #1 is
confirmed as 0, it can be determined that the secondary use
of video data cannot be performed. Thus, confirmation of
the capture_enable flag Clip in the clip information file
"00003.CLP" in Fig. 26 corresponding to clip stream file

"00003.P8" played back based on PlayItem #0 in the second



player control module 212 but by another independent application. [0724]
When, at this time, a flag representing use restriction is added to the
picture stored in the memory 113, the picture obeys the restriction. [0725]
As described above, the capture enable flag PlayList and
capture_enable_flag_PlayList for video data being played back, in a unit
greater than a video access unit, which each indicate that, for example,
secondary use of video data corresponding to.PlayListO or PlayltemOis
permitted, are acquired, and, based'dh the capture enable flag PlayList
and capture_enable_flag_PlayList, it is determined whether or not the
secondary use of the video data being played back is permitted. If it is

Plaﬂ%ﬂe?’mir#gd fiisft the seEBriddituse of the video data being played back is

mitted, the video data being played back is captured, and the
[07% : . .
ackground/screen saver, processing, which uses the captured video

datacisexeeuted. Agserdinglycontiel ohthen secpndary, use of the video
data becomes possible. - 246 - [0726] In the capturing control process in
be i@'.d@byrp_pt?\/idingw@e ca@tm:e:_fem@btea_rﬂag_gﬂ?_layi:_tstismmed%layList
secéigég%ggoggg? qﬁ(¥%£ﬂg§ggg¥gﬁ%a/ég%gggmgaver processing.
[07211}

The background/screen saver processing is performed in,
for example, a state in which, although the plavyer control
module 212 operates, elementary stream playback is not
performed, that is, in a state in which the disc 101 is not
loaded in the disc drive 102 {Fig. 1), or a state in which
elementary stream playback has finished.

[0722]

In other words, in the background/screen saver
processing, .in step S381, the player control module 212
controls the graphics processing module 219 to display the
picture. stored in:the memory 113 in the capturing control
process.  Under the control of the player control module 212,
the graphics processing module 219 displays the picture
stored in the memory 113 in the capturing control process.
[0723]

Here; in the graphics processing module 219, if the
picture stored in the memory 113 is displaved as a still

picture, so-called wallpaper {(background) is realized, and,

- 1f it is displayed while being enlarged, reduced, and moved



information file Clip() (Fig. 10) corresponding to a clip stream file played
back based on PlayltemO, and using both the capture enable flag
PlayList and the capture-enable-flag-Clip, it is determined whether or not
to permit secondary use. However, by only providing only the
capture_enable_flag_PlayList in the PlayList O (Fig. 5), or only providing
the capture_enable_flag_Clip in clip information file ClipO (Fig. 10)
corresponding to the clip stream file played back based on PlayltemO,
and using either one, it can be detéfmined whether or not to permit the
secondary use. [07271 In addition., in the capturing control process in
Fig. 44, in step 5376, in accordance with the capturing instruction from
at hephsyfet tbntr6FABAIRY212 tHE Y fphicS? pFdcessingTRodide 219 0

.captures a picture of video It from the video decaoder control madule
A e R e Y i et A IS ot

dispPietirescean be saptured dp atheriwords. aplurality of itimg-pefigs
pictures (sequence of plural pictures as a moving picture) output by the

captvideodecader cohtrokmodate, - 24h 216 ganrbe captdred: in this tase, the
number of pictures that are captured at a time can be, for example,

PlayfdteRinEd HefBrshiaht. Aldrmatitelyby BRiehaing thedie siene
applcfgél{rfo%p?ble flag PlayList and the

[0724]

When, at this time, a flag representing use restriction
- is added to the picture stored in the memory 113, the
picture cbeys the restriction.

[0725]

As described above, the capture enable flag Playlist
and capture enable flag PlayList for video data being played
back, in a unit greater than a video access unit; which each
indicate that, for example, secondary use of videc data
- corresponding to PlayList () or Playltem()is permitted, are
acquired,.-and, ‘based on the capture enable flag PlayList and
capture enable flag PlayList, it is determined whether or
-not the secondary use of the video data being played back is
permitted. If it is determined that the secondary use of
~the video data being played back is permitted, the video
data being played back is captured, and the
background/screen saver K processing, which uses the captured
video data, is executed. Accordingly, control of the

secondary use of the video data becomes possible.



capture enable flagClip, information of the number of captures that can be
captured at a time may be included in the capture enable flag PlayList
and the capture enable flag Clip. [0728] Furthermore, in the above case,
use-permission information (capture enable flag PlayList,
capture_enable_flag_Clip) indicating whether or not to permit secondary
use of video data is described in PlayList O and clip information file
ClipO, and, based on the use-permission information, it is determined
whether or not to permit secondar e of the entirety of video data that
is played back based on PlayList O and of the entirety of video data
corresponding to a video stream multiplexed in a clip stream file
w7%6ﬂresponding to clip information file Clip O . The use-permission

ianrmgylon can descri%e 8g1e{ viqLeo data in arbitr units, and, based on
this USE- %e?rﬁps%%%]irﬁ ormal:[lloﬁ,oit can %%edgester}fﬁ]ir?gé %\ihgrﬁr%ﬁrynot to

proPeRNi secandaryyiseof the yides data in arhityary initsy [Q%29]HN Ofhsrs +
words, Fig. 45 shows syntax of the - 248 -

{ E‘i@rivéﬂe,_speang m_mwmp,mmms shg\ﬁ/kiaaqumbd@f an aulip
e NSIRRIEN O, which e use:permission nformation f ocated. 0730),
stream file played back based on PlayItem(), and using both
the capture enable flag PlayList and the
capture_enable flag Clip, it is determined whether or not to
permit secondary use. However, by only providing only the
capture enable flag PlayList in the PlayList{) (Fig. 5), or
only providing the capture enable flag Clip in clip
information file Clip() (Fig. 10} corresponding to the clip
stream file played back based on Playltem{), and using -
either one, it can be determined whether or not to permit
the secondary use-.
[(0727]

In addition, in the ‘capturing control process in Fig.
44, in step 8376, in accordance with the capturing
- instruction from the player control module 212, the graphics
- processing module 219 captures a picture of video data from
the video decoder control module 216, that is, only one
picture. However, in addition thereto, a plurality of
pictures can be captured. In other words, a plurality of

time-series pictures (sequence of plural pictures as a

moving picture} output by the video decoder control module



The private_stream2_PES_payloadO in Fig. 45 is similar in configuration
to that in the case of Fig. 23, except that a capture_enable_flag_ps2 as
the use-permission information is located immediately prior to the
video-stream-id. Also the au_informationO in Fig. 46 is similar in
configuration to that in the case of Fig. 24, except that a
capture-enable-flag-AU as the use-permission information is located
immediately prior to the pic_struct_copy. [0731] The capture enable flag
ps2 located in the private_strea%?_ ES payload O in Fig. 45 indicates
whether or not to permit secondary use of video data corresponding to a
video stream located from the PES packetOof the private-stream-2

216 ineridRfy Ferivate! stred 2 PES (afoad deto a BbSition immedtaterss
priar to the PES packet O of.the next private-stream-2. Therefore, .
NG B bapture. Srable i b3 locleq TG |5 Fvermined

be £ ol Stream2 RES paylond() iB g 45 Hoande etermined whether

or not to permit secondary use of video data from a decode startable
captpaiat terthe next decodel sydriabie pomt.th@A9 - [0732] The

capture_enable_flag_AU located in the au information() in Fig. 46
2P UHfRatEERhEthEr BF not thP perriit SEEBHdAM usé of Ul EBlta T & Sideo

capt%%é?séwgt can be captured at a time may be included in
the capture_enable_ flag PlayList and the
capture enable flag Clip.
[0728]

Furthermore, in the above case, use-permission
information (capture enable flag PlayList,
capture_ enable flag Clip) indicating whether or not to
permit secondary use of videc data is described in
PlayList () and clip information file Clip{(), and, based on
the use-permission information, it is determined whether or
not to permit secondary use of the entirety of video data
that is played back based on PlaylList(} and of the entirety
of video data corresponding to a video stream multiplexed in
a clip stream file corresponding to clip information file
Clip{). The use-permission information can describe other
video data in arbitrary units, and, based on this use-
permission - -information, it can be determined whether or not
to permit secondary use of the video data in arbitrary units.
[0729]

In other words, Fig. 45 shows syntax of the



corresponding to the capture_enable_flag_AU. Therefore, according to
the capture enable flag AU located in the au information() in Fig. 46, it can
be determined whether or not to permit secondary use of video data in a
video access unit or a picture unit. [0733] Here, regarding the capture
enable flag PlayList as use-permission information in PlayList O (Fig. 5),
the capture_enable_flag_Clip as use-permission information in clip
information file Clip o (Fig. 10), the_capture_enable_flag_ps2 as
use-permission information in the filate stream2 PES payload O, and
the capture-enable-flag-AU as use-permission information in the
~au_information O (Fig. 46), among them, two or more items can be
PriviadindadifPéinp édﬂﬁﬂﬁ%&%’, based bhdne 46gitaptodact: brthe

an e, giwo of more pieogs of use- permission information which are, o,
redungantﬂ/ emp%y d, it can be determined Whether o not o permi

is 198cepdary use of certain video data. [0734] In addition, regarding the
PES packet() of the - 250 private-stream-2 including the

[07 3grivate_stream2_PES_payloadO in Fig. 23 or Fig. 45 in which the au

information() is located, as described in step S211 in Fig. 36, the video

reddfind fuhBRGH LRt 233 the BuRérdstrtfol moduld 295 4° is similar

in configuration to that in the case of Fig. 23, except that
a capture enable flag psZ as the"use—permission information
is located immediately prior to the videc stream id. Also
the au information() in Fig. 46 is similar in configuration
to that in the case of Fig. 24, except that a
capture enable flag AU as the usé—permission information is
located immediately prior te the pic struct copy.
[0731]

The capture_enable flag ps2 located in the
private stream? PES payload(} in Fig. 45 indicates whether
or not to permit secondary use of video data corresponding
to a video stream lcocated from the PES packet ()} of the
private_stream 2 including the private stream2 PES payload()
to a position immediately prior to the PES packet () of the
‘next private_stream 2. Therefore, according to the
capture _enable flag ps? located in the
private_stream2 PES payload() in Fig. 45, it can be
determined whether or not to permit secondary use of video
data from a decode startable point to the next decode

startabie point.



(Fig. 3) searches for the packet from the program stream stored in the
buffer 215A. Therefore, in the case of employing the
private_stream2_PES_payloadO in Fig. 45 in which the capture enable
flag ps2 is located, and the au information() in Fig. 46 in which the
capture_enable_flag_AU is located, in determining whether or not to
permit secondary use of video data, the player control module 212 needs
to inquire the video reading function unit 233 about the
capture_enable_flag_ps2 and the 8§8tufe-enable-flag-AU. [0735]
Although, in this embodiment, the above-described consecutive
rocessing is performed by software, the above- described consecutive
[0 %écessing can be performed by dedicated hardware. [0736] In addition,

although, in_this embodiment,.a ha re decoder is loyed as the
vides dgéggélrrﬁﬁe(ﬁgq ré éa‘c?ftv@?(ljl e%%%gfge%ﬁl bg%%ployed as the

au_Mfeg-decader 116, This glsoappligs {e the-audie degadert17,(Rig-1).
~[0737] - 251 Moreover, although, in this embodiment, a software decoder

pernd emptoyettas thessubtitlé decdder, dehardware: decdder earrbes unit

employed as the subtitle decoder. 252

corresponding to the capture enable flag AU. Therefore,

according to the capture enable flag AU located in the

au_information() in Fig. 46, it can be determined whether or

not to permit secondary use of video data in a video access

unit or a picture unit.

[0733]

Here, regarding the capture enable flag PlayList as
use-permissicn information in PlayList () (Fig. .5), the
capture enable flag Clip as use-permission information in
clip information file Clip() (Fig. 10), the
capture_enable flag ps?2 as use-permission information in the
private_ streamZz PES paylocad(}, and the
capture enable flag AU as use-permission information in the
au_information() (Fig. 46), among them, two or more items
can be redundantly emploved. In this case, based on the
logical product, or the like, of two or more pieces of use-
permission information which are redundantly employed, it
can be determined whether or not to permit secondary use of
certain video data.

S [0734]

In addition, regarding the PES packet () of the



CLAIMS 1. A data processing apparatus for processing coded data,
wherein: the coded data includes: coded video data, in access units,
obtained by coding video data in 5 predetermined units; and utilization
information immediately prior to each of one or more decode startable
points in the coded video data in the access units, the utilization
information being used in decoding the coded video data; said utilization
information includes size information representing the size of 10 each of
the access units, the number of the?4€cess units being one or greater, the
access units being located between said utilization information and the
next utilization information; and the data processing apparatus comprises:

Priveplapchifg fidans foP seaidhitg fbf saitiitifizatiorsinfoiiatioRrat ad 0ad ()

. oded,_ data; apd 15 supplying means for reading, in response {0 a,
h rjéal]eszt rom wpdle(%)'dedcu:g.(;d%az?1 (%E)%r% mtega%safgﬁé%inﬁ%oﬁﬁlngté%%éo decoder

Locesgdingsthgcodediyideo datay ep the basis,of thg sizesinfarmation e
included in said utilization information, the coded video data in the access

reacdinits ffamtha cadedh data; and supplying-thefread data toothenvdided e 215
. decoder, wherein said utilization information further includes number
(FignfofrafiSh to0 fepréSentinthB aftirfderiof the HBEedstiisatheSheeeug

s oIS eing located botween,said ytiization information and the next
Utilization information; the Supplying means repeats, for as many times as

enp1tBe Nunhardepresented by the pumbes infarmation included g saigs 41,
utilization information, réading of the coded video data in the access units

- whidromlike cegdeéd datashasedeort ihegsige infoematicruinetiidedriat saide 25
utilization information and supplying of the read data to the video decoder;

auw%ﬁﬁ&éﬁ?%a%ﬁiizéﬁbnﬁﬁﬁhn{gﬁ%ﬁI?ur"fﬁéﬁﬁclﬁﬁ@s stream information,

capture enable flag AU is located, in determining whether or
not to permit secondary use of video data, the player
control module 212 needs to inguire the video reading
function unit 233 about the capture enable flag ps2 and the
capture enable flag AU.

[0735]

Although, in this embodiment, the above-described
.consecutive processing is performed by software, the above~
described consecutive processing can be performed by
dedicated hardware.

[0736]

In addition, although, in this embodiment, a hardware
decoder is employed as the video decoder 116 (Fig. 1), a
software decoder can be employed as the video decoder 116,
This also applies to the audio decoder 117 (Fig. 1).

[0737]



comprising at least one of one of a video stream-11), audio stream_ID and
sub-title stream ID; and 252a the supplying means supplies the read
data to the video decoder based on at least one of one of the respective
video stream_ID, audio stream ID and sub-title stream_ID. 253 2. The
data processing apparatus according to claim 1, wherein said stream
information further includes private stream information, comprising at
least one of one of a private video stream ID, private audio stream_ID
and private sub-title stream-ll);'an%l%hé"rein the supplying means
supplies the read data to the video decoder based on at least one of one
of 5 the respective private video stream-ID, private audio stream_ID and
priate siyitle 23tkéarIID. 3t Thietdeta ProcEssitt dppatattedcearding
to,Claim 1, Wh(irein 31%050%%9 vide%t(gla%akien the access units, obtained by

dec%%‘ai]ﬁgjtﬁe?}?cﬁjeooéfgta in predétermined units. Is variable fzelzn}gj‘l;anI arar 9o

decdaérdatg.pracessipg mathod for pracessing eqded datg wherein: the
coded data includes: coded video data, in access units, obtained by
coding video data in predetermined units; and 15 utilization information
immediately prior to each 254 of one or more decode startable points in
the coded video data in the access units, the utilization information being
used in decoding the coded video data; said utilization information
includes size information representing the size of each of the access
units, the number of the access units being one or greater, the access
units being 5 located between said utilization information and the next

. utilization information; and
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the data processing method includes: a searching step of searching for
said utilization information from the coded data; and a supplying step of
reading, in response to a request fr@%Rvideo decoder 10 control means for
controlling a video decoder decoding the coded video data, on the basis of
the size information included in said utilization information, the coded
video data in the access units frérk-Hdeoded data, and supplying the

ead data to the video decoder, wherein, said step,of searching for said
LA RS R R P e WL SU&7SHhng number

INfirRRNIRPIESEAENO the number of the access units, the 15 access
units being located between said utilization information and the next

utilizationodetbridatidatdhe scgplyingtsteptatpeis, dodiag mdey dimada as
the number represented by the number information included in said step
predetgrmingémigsrerdaid utilization information, reading of the coded video
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informatllf‘) in

startabRASLARAAIHO o HHGRNE CAHEI YHASI IBS A R IGRAlHEAENNA ANLSRIGN being

utilization information further includes a step of searching for stream
used infernditigrtheemiprisingatileast one of one of a video stream-ID, audio
stream-ID and sub-title stream ID; and 25 the supplying means supplies
the readsaitaridizpidov dloasindemphisisd Brcanamtimerarepropgibe size of
respective video stream-11), audio stream:|D. and sub-title stream-ID. X
each of Jf aecexs WL dhF BPAIG b TS S B S DREGR B g rmits
being ASLSRIVREECHSASIaA: MDA HIR-IRS £Aded AARLQCIMAeSRAMRRWAR N and

data, in access units, obtained by coding video data in
the data processing apparatus comprises:

searching means for searching for said utilization information from the coded
data; and

supplying means for reading, in response to a request from video decoder
control means for controlling a video decoder decoding the coded video data, on the basis of
the size information included in said utilization information, the coded video data‘in the
access units from the coded data, and supplying the read data to the video decoder,

wherein said utilization information further includes number information
representing the number of the access units, the access units being located between said
utilization information and the next utilization information;

the supplying means repeats, for as many times as the number represented by
the number information included in said utilization information, reading of the coded video
data in the access units from the coded data based on the size information included in said
utilization information and supplying of the read data to the video decoder;

wherein said utilization information further includes stream information,
comprising at least one of one of a video stream_ID, audio stream_ID and sub-title

stream_ID; and



5 predetermined units; and utilization information immediately prior to
each 255 of one or more decode startable points in the coded video data
in the access units, the utilization infxgnation being used in decoding the
coded video data; said utilization information includes size information
representing the size of each of the access units, the number of the

access UBRSHaGNSBconY FeRpkic e aeed data i shisalisly® doeederibased on at

Jeast Ot%l%twteeges ' utilisz’aetion inf%%mation and.the &1ext utiliz _ jon infor. at{on{Er D
AP RB o gta A iR e 84 F LBPOL SEEHEhitg 387 SyRytitie stream 1D
utilization information from the coded data; and a supplying step of
reading, in response to a request from video decoder 10 control means for
controlling a video decoder that decodes the coded video data, on the
basis of the size information included in said utilization information, the
coded video data in the access units from the coded data, and supplying
the read data to the video decoder, wherein said step of searching for said
utilization information further includes of searching number information
representing the number of the access units, the access units 15 being
located between said utilization information and the next utilization
information; the supplying step repeats, for as many times as the number
represented by the number information included in said step of searching
for said utilization information, reading of the coded video data in the
access units from the coded data based on the size information included
in said utilization information and supplying of the read data to the 20
video decoder; wherein said step of searching for said utilization
information further includes a step of searching for stream information,
comprising at least one of one of a video stream_ID, audio stream_ID
and sub-title stream-ID: and
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the supplying step supplies the read data to the video decoder based on
at least 25 one of one of the respective video stream-1D, audio stream_ID
and sub-title stream_ID. 6 A prograimrecording medium with a program
recorded thereon, the program allowing a computer to perform data
processing for processing coded data, wherein: 255a the coded data
2. indindet: prdessiidariasiineordsg tmitkioblaiwbdrbin saidinteritdofdatzation
furth in_predetermined units; and 256 utilization information immediately prior
R PR PR BT RGBS Qe CIBRIORE AR AL b8 BRFEvideo

stream{ YDACFGER YOS, URAHI7619A KHOHRARNRRIIAHRCAN AR COMRG R
coded video data; said atilization information includes size information

supplyigpresemiingoiiesize ffadatinab HihedrRehes ditadhEAUNRES IHNEF one of
access units being one or greater, the access units being located

the respetiieenrbett vidieasoramidiativatarddivesmesyiilizatibprinteematicis

and the program includes: a searching step of searching for said utilization

w#formation from the coded data; and 10 a supplying step of reading, in

response to a request from video decoder control means for controlling a

video decoder that decodes the coded video data, on the basis of the size

3. Thdnfeupasiendigused-insaichutilizationiniermaiandnacodar vidaedata it the
the access units from the coded data, and supplying the read data to the
accessyidise deleaist byledihy dui v iskespdefasbapotint forisaldwiitiZatianable length data.
information further includes 15 of searching number information
representing the number of the access units, the access units being

4. A REURARSMPRRARE WP igalan I rRalgh nghilignext utiization
Information; an

the supplying stép repeats, for as many times as the

nueERieaiesariaddy the

sire

coded video data, in access units, obtained by coding video data in
predetermined units; and

utilization information immediately prior to each
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number information included in said step of searching for said utilization
information, reading of the coded video data in the access units from the
coded data based on the size 20 infgemation included in said utilization
information and supplying of the read data to the video decoder; wherein
said step of searching for said utilization information further includes a

of ong@iymsTe dsrerms R Bie it theesiedcddnoriditain theascessaunitartbeof

... a.vid ID, audi -11 d sub-title st ID; and 25 the
sl AR P B ERAEE Gekiger based on a
leagh Qe oneal eGSR FNE WIe9 3l o mﬁ%@%}éﬁg aﬁg e ach of

sub-title stream_ID. 7 . A data recording medium with code

the acmesuded, thereonbahs 8ie 2268 uilles eetipdodateriprldesheudessyidaR being
data, in access units, obtained by coding video data in predetermined

locategrheswesn iy utitipatiaoinfiopstitiventiheatiatetiilpatiooisficmati on emt
mgore decode startable points jn thg coded video data in the access units,
th&1 ﬁ%ﬁ&ﬁﬁmﬁﬁ? E}ﬁfb‘dﬁ‘%ed in decoding the coded video data;

d said utilization infaropationd ize 4 tion representing,the
e o £ S S R RSB RR A B

data; @mE or greater, the access units being located between said utilization
information and the next utilization information, the data recording medium
having ad@iepraing star aéceddingoin, tsppragiamramiesdsonasdercleimgler
or said utilization information from the coded data; and

COHUO?%%%%%%EP B A ESSATRSRsSBe okt isrigigesn the basis of
the si£PR0%h-A0RYR NIRRT (Bl ANHANGS ARAdRC AL hat ARERYER e
access units from the coded data, and supplying the read data to the video decoder,

wherein said step of searching for said utilization information further includes
a step of searching number information representing the number of the access units, the
access units being located between said utilization information and the next utilization
information;

the supplying step repeats, for as many times as the number represented by the
number information included in said step of searching for said utilization information,
reading of the coded video data in the access units from the coded data based on the size
information included in said utilization information and supplying of the read data to the
video decoder;

wherein said step of searching for said utilization information further includes
a step of searching for stream information, comprising at least one of one of a video
stream_ID, audio stream_ID and sub-title stream ID; and

the supplying means supplies the read data to the video decoder based on at

least one of one of the respective video stream_ID, audio stream_ID and sub-title stream_ID.



of the size information included in said utilization information, the coded
video data in the access units from the coded data, and supplying the
read data to the video decoder, wherdifi said step of searching for said
utilization information further includes 15 of searching number information

5. A ﬂ%ﬁﬁ?ﬂﬁ%ﬂ&%ﬂé@&%ﬁt&?%ﬂ&&%%ﬁﬁ%%&ﬁﬁ%sﬁay?i{%ég%@mded data,
located between said utilization information and the néext utilization

whereinformation; and the supplying step repeats, for as many times as the

number represented by the number information included in said step of
sthrepdsd fetasmeiedrtzation information, reading of the coded video data
in the acc saau its from the coded d targ n th%size. 0 information

includod IS 98 FRT R AR SRR BRSSP e At to

3 prede%iﬂg%mer; wherein said step of searching for said utilization
information further includes a step of searching for stream information,

comprisinfiigitieashnenafiontmohedviseo psiseameadd, audio stream-11)
and sub-title stream ID; and 25 the supplying step supplies the read data
to the video decoder based on at least one of one of the respective video
stream-1D, audio stream-ID and sub-title stream-ID. 257a 8, A data
structure of coded data, the data structure including: coded video data, in
access units, obtained by coding video data in predetermined units; and 5
utilization information immediately prior to each of one or more decode
startable points in the coded video data in the access units, the utilization
information being used in decoding the coded video data, wherein said
utilization information includes size information representing the size of
each of the access units, the number of the access units being one or
greater, the access units 10 being located between said utilization
information and the next utilization information, wherein said utilization
information further includes number information representing
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the number of the access units, the access units being located between
said utilization information and the t utilization information; the number
represented by the number informa?'trilsc(:‘?]< is repeated for as many times as
15 included in said utilization information, and the coded video data in the

of oncbeoeRscUibtads weathbiasetheithiesizednianration inakweddgssaids, the
utilization information and read data is supplied to the video decoder;

utilizajjpve infierseatianitiemgorsedior dravding theeroidrsiudéepsintaim information,
com risiing at Ieﬁ% one, of onﬂi of a video strearn_ID, audio stream-ID and

SOBHE S L L B O PR RS S ARECRP R BikRPB SRS Hieifegach of
the acPARGHRY ﬁ{elgﬁsﬁlg%pﬁfq}lgggcgg% i %%%%%ég%%%éﬁﬂgﬁge%u&'ﬁs being

stream ID and sub-title stream_ID. 25 - e present

locateyeniian kalatesiigadcIRiarRiasass BEIARR ABH IS B HabR RIRAASHDE; and
method, a program, a program recording medium, a data recording

mibdipregrantinchisdes: structure that enable reading of coded video data in
access units without analyzing the coded video data. In step S211, a

private- g8 ALaR PSS RRG Pfoaif itk gadR fEmAub g the coded

data: g&ged video data, and which is located immediately prior to each of one
" or more decode startable points in coded video data in the access units.

In additianaibbsia Hed 6 Rasesk O aesAddienath which:isdchided MR dbger
private-stream-2 packet, and which represents the size of each of access
contralmitsaluchitechfronhlihe gvidatedstaientat decodes the coded video data, on the basis

of the size information included in said utilization information, the coded video data in the
access units from the coded data. and supplying the i'ead data to the video decoder,

wherein said step of searching for said utilization information further includes
of searching number information representing the number of the access units, the access units
being located between said utilization information and the next utilization information;

the supplying step repeats, for as many times as the mumber represented by the
number information included in said step of searching for said utilization information, |
reading of the coded video data in the access units from the coded data based on the size
information included in said utilization information and supplying of the read data to the
video decoder;

wherein said step of searching for said utilization information further includes
a step of searching for stream information, comprising at least one of one of a video
stream_IID, audio stream_ID and sub-title stream ID; and

the supplying step supplies the read data to the video decoder based on at least

one of one of the respective video stream_ID, audio stream_ID and sub-title stream_ID.

6. A program recording medium with a program recorded thereon, the program allowing a

computer to perform data processing for processing coded data, wherein:



packet.to the next private stream 2 packet, the coded video data is read
in the access units. The present invention can be applied to, for example,
game machines using DVDs, etc. 255a

the coded data includes:

coded video data, in access units, obtained by coding video data in

predetermined units; and
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utilization information immediately prior to each of one or more decode
startable points in the coded video data in the access units, the utilization information being
used in decoding the coded video data;

said utilization information includes size information representing the size of each of
the access units, the number of the access units being one or greater, the access units being
located between said utilization information and the next utilization information; and
the program includes:

a searching step of searching for said utilization information from the coded
data; and

a supplying step of reading, in response to a request from video decoder
confrol means for controlling a video decoder that decodes the coded video data, on the basis
of the size information included in said utilization information, the coded video data in Thé
access uxﬁts from the coded data, and supplying the read data to the video decoder,

wherein said step of searching for said utilization information further includes
of searching number information representing the number of the access units, the access units
being located between said utilization information and the next utilization information; and

the supplying stép repeats, for as many times as the number represented by the
number information included in said step of searching for said utilization information,
reading of the coded video data in the access units from the coded data based on the size
information included in said utilization information and supplving of the read data to the
video decoder;

wherein said step of searching for said utilization information further includes
a step of searching for stream information, comprising at least one of one of a video
stream_ID, audio stream_ID and sub-title stream ID; and

the suppiying step supplies the read data to the video decoder based on at least

one of one of the respective video stream_ID, audio stream_ID and sub-title stream_ID.

7. A data recording medium with coded data recorded thereon, wherein:



256a

the coded data includes;

coded video data, in access units, obtained by coding video data in

predetermined units; and
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utilization information immediately prior to each of one or more decode
startable points in the coded video data in the access units, the utilization information being
used in decoding the coded video data; and

said utilization information includes size information representing the size of
each of the access units, the number of the access units being one or greater, the access units
being located between said utilization information and the next utilization information,

the data recording medium having a program recorded thereon, the program includes:

a searching step of searching for said utilization information from the coded
data; and

a supplying step of reading, in response to a request from video decoder
control means for controlling a video decoder that decodes the coded video data, on the basis
of the size information included in said utilization information, the coded video data in the
access units from the coded data, and supplying the read data to the video decoder,

wherein said step of searching for said utilization information further includes
of searching number information representing the number of the access units, the access units
being located between said utilization information and the next utilization information; and

the supplying step repeats, for as many times as the number represented by the
number information inciuded in said step of searching for said utilization information,
reading of the coded video data in the access units from the coded data based on the size
information included in said utilization information and supplying of the read data to the
video decoder;

wherein said step of searching for said utilization information further includes
a step of searching for stream information, comprising at ieast one of one of a video
stream_ID, audio stream_ID and sub-title sream ID; and

the supplying step supplies the read data to the video decoder based on at least

one of one of the respective video stream_ID, audio stream_ID and sub-title stream_ID.
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§. A data structure of coded data, the data structure including:
coded video data, in access units, obtained by coding video data in predetermined
units; and
utilization information immediately prior to each of one or more decode startable
points in the coded video data in the access units, the utilization information being used in
decoding the coded video data,
wherein said utilization information includes size information representing the size of
each of the access units, the number of the access units being one or greater, the access units
being located between said utilization information and the next utilization information,
wherein said utilization information further inciudes number information representing
the number of the access units, the access units being located between said utilization
information and the next utilization information;
the number represented by the number information is repeated for as many times as
included in said utilization information, and the coded video data in the access units is read
based on the size information included in said utilization information and read data is
supplied to the video decoder;
wherein said utilization information further includes stream information,
comprising at least one of one of a video stream_ID, audio stream_ID and sub-title
‘stream_ID; and
the read data to the video decoder is derived based on at least one of one of the

respective video stream_[D, audio stream ID and sub-title stream ID.



ABSTRACT

‘The present invention relates to a data processing
apparatus, a data processing method, a program, a program
recording medium, a data recording medium, and a data
structure that enable reading of coded video data in access
units without analyzing the coded video data. In step S211,
a private_stream 2 packet is searched for, which is used for
decoding coded video data, and which is located immediately
prior to each of one or more deccde startable points in
coded video data in the access units. In addition, in step
5216, based on-an AU_length which is included in the
private: stream 2 packet, and which represents the size of
each of access units located from the private stream 2
‘packet .to the next private stream 2 packet, the coded video
data is read in the access uniis. The present invention can

“be appiied to, for example, game machines using:DVDs, etc.



