- 1 - DESCRI PTI ON DATA PROCESSI NG APPARATUS, DATA
PROCESSI NG METHOD, PROGRAM  PROGRAM RECORDI NG MEDI'UM
DATA RECORDI NG MEDI UM AND DATA STRUCTURE Techni ca
Field [0001] The present invention relates to data
processi ng apparatuses, data processing nethods,
prograns,. program recording nedia, data recording
nmedi a, and data structures, and in particular to, for
exanpl e, a data processing ; apparatus, a data
processi ng method, a program a program recording
medi um a data recording medium and a data structure
t hat enabl e data proceSS|n%:haV|ng hi gh conveni ence,
etc. Background Art B GNcent years, for

exa VDs ( |taI Vérsatlle Di scs) have becone
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- processing have al so ggﬁgﬂgj espread. [0003] . DVD
“devices include, for e D recorders that

record and play back teIeV|S|on broadcast program data
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Technical Field
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The present invention relates to data procéssing
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
‘convenience, etc.

Backgrbund Art
{0002]

In recent years, for example, DVDs (Digital Versatile
Discs) have become widespread as recording media having mass
storage and capable of random access} and, in addition, DVD
devices that use DVDs to perform various types of processiﬁg
have also become widespread.

[0003]
DVD devices include, for example, DVD recorders that

record and play back television broadcast program data or




the |i ke on DVDs, car navigation systens which have
map information or the |ike recorded on DVDs and
whi ch display the nmap information, and game nachi nes
whi ch have game prograns or the |ike recorded on DVDs
and whi ch execute the prograns. [0004] Regarding
DVDs, their details are described in, for exanple,
Non- Pat ent Docunent 1. [0005] [ Non-Patent Document 1]
DVD Specifications for Regqi_gnly Disc Part 3; Version
1.1 Decenber 1997 Disclosure of Invention Problens to
be Sol ved by the Invention [0006] It is required that
dat a processi ng having high convenience, etc., be
thepgiker aedDWPsh ¢etordyhgahbdlasysuehs wWeidvikaveapapl e
. _of recording a large volunme of data, and DVD devices
infgrmaheoni RE Whe chl kg erovdsded porboPen ang i wykch tgperlay
of processing, [0007 The present invention has been
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programs.

[0004]

Regarding DVDs, their details are described iq, 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 to be Solved by the Invention
[0006]
It is required that data processing having high
" ‘convenience, etc., be performed with recording media, such
as DVDs, capable of reccrding a large volume of data, and
DVD devices or the like which use DVDs to perform various
types of processing.
f0007] |
The present invention has been made in view of such
circumstances and is intended to enable data processing
having high convenience, etc.
Means for Solving the Problems

{0008]



A data processing apparatus of the present invention
conpri ses searching neans for, from coded data
i ncluding coded video data in access units and
utilization information which is inmrediately prior to
each of one or nore decode startable points in the
coded video data in the access units and which is
used in decoding the coded video data, searching for
the utilization information, and supplying nmeans
whi ch, in response to a request from video decoder
control neans for controlling a video decoder that
decodes the coded video data, based on the size
i ¥ clarkat ipeedessliinde dppiarathe @i [tihea tings anif gnvaritdmn
reads the coded video data in the access units from
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the size information |ncluded in the uti zation
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the coded video data, based on the size information included
in the utilization information, reads the coded video data
in the access units from the coded data, and supplies the
read data to the video decoder.

[0009]

A data processing method of the present invention -
includes a searching stép which, from coded data including
coded video data in access units and utilization information
which is immediately prior to each of one or more decode
startable points in the coded video data in the access units
and which is used in decoding the coded video data, searches
the utilization information, and a su?plying step which, in
response to a request from video decoder control means for
controlling a video decoder that decodes the coded video
data, based on the size information included in the

utilization information, reads the coded video data in the




access units fromthe coded data, and supplies the

read data to the video decoder. [0010] A program of

the present invention includes a searching step

whi ch, from coded data including coded video data in

access units and utilization information which is

i mredi ately prior to each of one or nore decode

startable points in the coded video data in the

access units and which is ysed in decoding the coded

vi deo data, searches the "utilization information, and

a supplying step which, in response to a request from

vi deo decoder control nmeans for controlling a video
accgéSoddd tehdr o dbgesoded deded wirdesunidties Bdsedemg data

the siize information included in the wutilization
to theoMiderofecosgds the coded video data in the access

i.ts fromthe coded data, and supplies the read data

[Ooﬁg]the vi deo decoder. [0011] A programrecorded on a
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. poihBsl €8PeRsechBed KEHUESHakROAWitHRO 32 cess units and which
| is ﬁsed in decoding -the Codéd video data, searches the
utilization information, and a supplying step which, in
response to a request from video decoder control means for
controlling a video decoder that decodes the coded video
data, based on the size information included in the
utilization information, feads the coded video data in the
access units from the coded data, and supplies the read data
to the video decoder.
[0011]

A program reccrded on a program recording medium of fhe
present invention includes a searching step which, from
coded data including coded video data in access units and
utilizationAihformation which is immediately prior to each
of bne or more decode startable points in the coded video
data in the access units and which is used in decoding the

' coded video data, searches the utilization information, and

a supplying step which, in response to a request from video




decoder control neans for controlling a video decoder
that decodes the coded video data, based on the size
information included in the utilization infornmation,
reads the coded video data in the access units from
the coded data, and supplies the read data to the
vi deo decoder. [0012] 1In a data recording nedi um and
data structure of the present invention, coded data
i ncl udes coded vi deo datq,gll_ access units, obtained
by coding video data in predetermned units, and
utilization information which is imediately prior to
each of one or nore decode startable points in the
decedriedcontiedl dagans nfehecaeiceskl ling t 8, Vel witebders that
used in decoding the coded video data, and the - _
decedes | he i epred nf iRt i i RITR@SCR| e | fif 8¢ bt formation
., representing the size of each of the access units
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{Oofffcorded on a program recording mediunm of the
present invention, utilization information is
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response to a request fromvi ecoder control neans
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‘access units, obtained by coding video data in predetermined

units, and utilization information which is immediately
prior to each of one or more decode startable points in the
coded video data in the access units, and which is used in
decoding the coded video data, and the 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
the utilization information and the next utilization
information.

[0013]

In a data processing apparatus and data processing
method, program, and program (recorded on a program
recording medium) of the present invention, utilization
information_is searched for from coded data. In addition,
in response to a fequest from video decoder control means

for controlling a video decoder that decodes coded video




dat a, . based on size information included in the
utilization information, the coded video data is read
in access units fromthe coded data and is supplied
to the video decoder. [0014] In coded data recorded
on a data recording nediumof the present invention
and in a data structure of the coded data, coded
video data, in access units, obtained by coding video
data. in predeterm ned unjg§h_and utilization
information which is inmmediately prior to each of one
or nore decode startable points in the coded video
data in the access units, and which is used in
dataledonted) ehes ol eth ik rent Lokt wchided nich uderl, utanbl 28eilon
utilization information includes size information
infompriekant i Hip tdrded 76l g0 edal of S t FRAA cHe sRCCRAf twits
the nunber of the access units being one or greater,
frof Hehadad i ts 3 nif | DR et et tHERR | 1$2H5%on
i nformati on and the next utilization information.
(00 antages [0015] According to the present invention,
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t'he hardware
video data in predetermined units, and utilization
infeormation which is immediately prior to each of one or
more decode startable points in the cbded video data in the
acceés units, and which is used in decoding the coded video
data, are included, and the utilization information includes
size information representing the size ofleach of the access
units, the number of the access units being one or greater,
the access units being located between the utilization
‘information and the next utilization information.

Advantages

[0015]

According to the present invention, data 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 video data.
Brief Description of the Drawings
{0016]

Fig. 1 is a block diagram showing the hardware




configuration of an enbodi nent of a disc device to
which the present invention is applied. Fig. 2 is a
bl ock di agram showi ng an exanple of the configuration
of .software nodul es that are executed by a CPU 112.
Fig. 3 is a block diagramshow ng an exanple of the
configuration of a buffer control nodule 215. Fig. 4
is an illustration of an exanple of the configuration
of directories on a disc_161._  Fig. 5 is an
illustration of syntax of a "PLAYLIST.DAT" file. Fig.
6 is an illustration of syntax of Playltem( ) . Fig.
.7 is an illustration of syntax of PlayListMark ( ).
conffgpuraian &f ian wheginmiofofa & &g &%{ﬁq@ Het wdekh the
: the value of a mark type and the type of Mark O Fig.
presents fHyeniidt st iaP 0% el ati onshi ps anong Pl ayLi st

O_.Playltem O, _clips, and program streans stored i a
OFiLG -ob SEar brec KRRy aSFgmn SO A b Bl S B s

confliqietfiarl Gif oo el 15 bt B SISl i Bana 2

112private-streamid speci fying an el enentary stream

and el ementary streans. Fig. 12 is an illustration of
s x 20t . Stathcl.af a: Fi i §.an .l frati.e
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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 PlayItem().

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 StaticInfo().

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




Fig. 14 is an illustration of syntax of EP map(. Fig.
15 is an illustration of syntax of a program stream
program stream pack, and program stream pack header

in MPEG 2 System Fig. 16 is an illustration of syntax
of a PES packet in MEG 2 System 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 iILu%t[ation of rel ationships
between val ues described in the streamid of a PES
packet in MPEG 2 Systemand attributes (types) of

el enentary streans. Fig. 20 is an illustration of
sttigamiidd iist ems iddplstyed ioby cfhe vditee ddviEFemapi(g.. 21
is an illustration of syntax of

pEiigat & Istiseaml iPEgspapltday Cf) syntiag of2 & prggram
illustration of a relationship between the val ue of .
SLrefm v REFe AR TR BRE Phe td MINAEHTS WPtk RAfEhthaader
., Stream which is stored in private payload( ). Fig.
in MPEGE aV999%rstration of syntax of

PEBES: P45 0 201 g RERE 261 onalt) AVBIEA Can( S PRG*esstn

| $ i.Jlustration of a specific exanple of a
MPEGR ANHSHOAT file. 9 |

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 df 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 is 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 streém,which is stored in private_ payload().

Fig. 23 is an illustfation of syntax of
-privatemstreamz_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.




Fig. 26 is an illustration of specific exanples of

clip information files "00001. CLP", "00002.CLP", and

"00003.CLP". Fig. 27 is an illustration of a specific

exanpl e of EP map() in clip information file

"00001.CLP". Fig. 28 is an illustration of specific

exanpl es of PlayListMark() itens in PlayList #0 and

PlayList #1. Fig. 29 is a flowhart illustrating a

pre-playback process. Fig. 30 is a flowchart

illustrating a playback prétess Fig. 31 is a

flowhart illustrating a Playltem changing process.

Fig. 32 is a flowhart illustrating a tinme code

dirsipl.ap 6 prsoeesd.] lhisgrallons od kpewdldrt exbhpdesabifnglip

a streamswitching process. Fig. 34 is a flowhart
infotnarstorat ke priobEysl .1, d'0WUIFS LEontarsl HEdd % CLP".

215. Fig. 35 is a flowhart illustrating processing of

t W9 -buf’f és eontiddlushealien2 v3. aFisgecdéiics ezafpdre Rar t

illustrating a video stream reading process. Fig. 37
EP_nap g fiowehiar tinfemmatian dg e ARG -dkam  readi ng

process. Fig. 38.is a flowhart illuystrating a

sEBOiI-t k8 der é‘é‘mllnlélé&nrﬁﬁlﬁflo(9$s§?e01fec examples of

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 PlayItem changing
process. |

Fig. 32 is a flowchart illustrating a time code display

process.

Fig. 33 is a flowchart illuétrating a stteam switching
process.

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

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

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

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

Fig. 38 is a flowchart illustrating a subtitle strean

reading process.




Fig. 39 is a flowhart illustrating a re-
synchroni zati on process. Fig. 40 is a flowhart
illustrating a mark process. Fig. 41 is a flowhart
illustrating an output attribute control process.
Fig. 42 is an illustration of specific exanples of
sets of pts change point and Dynam clnfo() itens
described in clip information file "00003. CLP'. Fig.
43 is a flowhart illustratjng a subtitle display
control process. Fig. 44 consists of flowcharts
illustrating a capturing control process and
background/ screen saver processing, respectively.
Fifgg-459 dsam ifllowstheatt dd lofstaaidmasyntrax of private
strean? PES payloadO. Fig. 46 is an illustration of
SYNGHIEYL Zhtx wiocsiP i nf or mati onO Ref erence Numeral s
[0017] 101 disc_ 102 disc drive 111 bus 112 CPU 113
ngﬁﬁry4914sd@i@éowﬁp@gﬁaéélpsffaﬁlng 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_changempoint and DynamicInfo/() itemshdescribed in
clip information file "00003.CLP".

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

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

Fig. 45 is an illustration of other syntax of
private stream2 PES paylocad() .

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

"Reference Numerals

[0017]
101 disc
102 disc drive
111 bus
112 CPU
113 memory

114 drive interface




115 input interface 116 vi deo decoder 117 audio
decoder 118 video output interface 119 audi o out put
interface 120 video output term nal 121 audi o out put
term nal 201 operating system 210 vi deo content

pl ayback program 211 script control nodule 212 pl ayer
control nodule 213 content data supplying nodule 214
decodi ng control nodul e 214A tinmer unit 215 buffer. .
control- nodule 215A buffei 216 vi deo decoder contro
modul e 217 audi o decodef tbnfrol module 218 subtitle
decoder control nodule 219 graphics processing nodul e
220 video output nodule 220A FIFO 221 audi o out put
midsl e 22pAtFlIiEO®<2Thcdat a begi nni ng poi nter storage

unit - 12
iie video decoder
117 audic 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 plaver control module

213 content data supplying module

214 decoding control module
214Aa timér unit
215 buffer. control module

215A  buffer

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

220 video output module

 220A FIFO
221 - audio output module
221A°  FIFO

231 data beginning pointer storage unit




232 data witing pointer storing section 233 video
-reading function unit 234 audi o reading function unit
235 subtitle reading function unit 241 video reading
poi nter storing section 242 streamid register 243
an-information( register 251 audi o readi ng pointer
storing section 252 streamid register 253
private-streamid register 261 subtitle reading
function section 262 subgi# e reading pointer storing
section 263 streamid regiSter 264 private-streamid
regi ster [0018] An enbodi nent of the present
invention is described belowwth reference to the
dE23%& ngs dafte0 ¥3} tiHgr pwang e@omsftioguingt iseethiog. 1 is a
bl ock di agram showi ng an exanple of the hardware of
ad3enbodivieise sfagdinusdugeriioa woikhi ch the present
invention is applied. [0020] The disc device in Fig.
1284n bedppri Egaddngf hncélamplditdi sc pl ayers, gane
na%gines, car. _navigation systens, 13 -

2 subtitle reading function unit
241 video reading pointer storing section
242 stream id register
243 an_information() register
251 audic 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

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,



etc. [0021] In the disc device in Fig. 1, a disc 101
is, for exanple, an optical disc such as DVD, a
magnet o-opti cal disc, a magnetic disc, or the like,
and contains content data such 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 conput er - execut abl e prog am i f necessary. Also,
-al though, in this enbodinent, the disc 101, which is
a disc recording nedium is enployed as a recording
medium in addition; the recording nmediummy be, for
etcexanpl e, a sem conductor nmenory, or a tape recording
medium |In addition, data transmtted after being
(00%4%ld fromthe disc 101, which is in a renote
position, can be input to the disc device in Fi
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(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 employed as a recording medium, in addiéion, 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 iﬁput 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 additidn, 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




anot her device, and tenporarily recording the data on
the disc 101, the disc device can process the data
recorded on the disc 101. [0023] 1In a disc drive
102, the disc 101 can be | oaded and unl oaded. 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 loaded therein. In ?gcordance with a commuand,
such as reading, fromthe drive interface 114, the
disc drive 102 perforns processing such as reading
data fromthe disc 101 and supplying the data to the
anotthewedenies f aved Tehpd: 0024y vedusiikild tdennkits ¢ tehe
CPU (Central Processing Unit) 112, a nenory 113, the
disdri@k itherdiaze deMicarrdammpuocdsi diifacs el e ndadoon
decoder 116, an audi o decoder 117, a video output
the ihks¢ fHte- 118, and an audi o output interface 119
0025] The CPU 112 and the nenory 113 form a conputer
[00%3ktem In other words, the CPU 112 controls the

o inekteol ke, dhae deu o by pieeuting soltume
o1 PR 2 opct i Ved LaUaT, ond , perlg, vall Qe YRS,
shpv}rﬂe, Saor{é Vlvasr ecor{londel{:!teesd Vg]ol Cah oﬁ:ri%et %nq:%r]fSace 114 by the
interface. The disc drive 102 drives the disc 101 when it
is loaded therein. 1In accordance with a command, such as
‘reading, from the drive interface 114, the disc drive 102
performs processing such as reading data from the disc 101
and supplying the data to the drivé interface 114.°
f0024]

A bus 111 connects to a CPU (Central Processing Unit)
112, a memofy 113, the drive interface 114, an input
interface 115, a video decoder 116, an audio decoder 117, a
video output interface 118, and an audio 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 de%ice by executing software modules that are programs
stored in the mémory 113, which are descfibed later, and
performs various types of processing described later. The

memory 113 stores the software modules which are to be




executed by the CPU 112. The nenory 113 tenporarily
stores data necessary for operating the CPU 112. The
menory 113 can be forned only by a nonvolatile nmenory
or by a conbination of a volatile nenory and a
nonvol atile nmenory. In addition, when the disc device
in Fig. 1 is provided with a hard disk and the
software nodul es to be executed by the CPU 112 are
recorded (installed) on £hﬁ hard disk, the nenory 113
can be fornmed only by a no Vol ati | e menory. [ 0026]
Here, the prograns (software nodul es) to be executed
by the CPU 112 can be recorded beforehand (stored) in
exediieed rgnodrhe KAB] W ch The andmadyt -8 rieggradiag Iediomes
of the disc. device. [0027] Alternatively, the -
datgprrogreamaant e araipdriard 13heoCPletldihal IThestamary 113

(record%gz on the disc 101, and, in addition, in
cany rdtlor dhg iEdhe dh sagreange @ity &i sc

ot her, the disc 101, a CD-ROM (Conpact Disc Read Only
combydiafiAn odn M UiHgnét Pt AN @ SONVRIdgHé imemory -

o S B g SR Y G IES ] I S SOOI e
o o038y Thes OSSR, 0A1, b R0 od 4 DL e Ty 113
co JEEPLOSRGN S0 B Bl A5 i
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.

{00271

Alternatively, the programs can be temporarily or
eternally stbred,(recorded) on the disc 101, and,'in
‘addition, ‘in removable recording media suéh 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.

{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




prograns can be wirelessly transferred froma downl oad

site to the disc device through a satellite for

digital satellite broadcasting, and can be

transferred by wire fromthe download site to the

di sc device through a network such as the Internet.

The di sc device can receive the prograns by wusing the

i nput interface 115 and can install the prograns in

the nenory 113. [0029] Nbﬁgover, the prograns may -be

processed by a single CPU ~dnd may be processed in

distributed formby a plurality of CPUs. [0030] - The

drive interface 114 controls the disc drive 102 under
protyhens ondn obe of i tdike CPLY ld2ansheredy Thata a edmviiiam tdiete

disc 101 by the disc drive 102 is supplied to the CPU
to the, dishederehor yrindigh he sdtebl dexdder diditahesaiadibite

decoder 117, etc., through the bus 111. [0031] The
broagpust img erdn@ecan ¢ devinzbesiehdry Wi hfzge the

supplied such that a user operates keys (buttons),

dowmphped ke HotthhohhsC ARV divt@dbit etk siFh as
;ﬁgglies the signals to the CPU 112 thrqugh the bus
the (terpetygi thor i hes Rtk CahiiIeHcE 45 frqprams by

oot {4 O 8 PSRy Bl b o A0S
in éﬁgn%g%é¥§if¥5jnterface such as an NIC - 17
[0029]

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

[0030]

- The drive interface 114 controls the disc drive 102
uﬁder 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. 1In 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




(Network Interface Card). [0032] The video decoder
116 decodes coded data (coded video data) of video
data which is read fromthe disc 101 by the disc
drive 102 and which is supplied through the drive
interface 114 and the bus ill, and supplies the
resultant video data to the CPU 112 and the video
output interface 118 through the bus 111. [0033] The
audi o decoder 117 decodes fgded data (coded audio
data) of audio data which read fromthe disc 101 by
the disc drive 102 and which is supplied through the
drive interface 114 and the bus 111, and supplies the
(Netrvestit tTantter faeudh cCadat)a to the CPU 112 and the audio
out put interface 119 through the bus 111. [0034] The
[0034]ldeo output interface 118 perforns necessary
processi ng on the video data supplied through the bus
1The zAadeosudggrserndlpr decssled dardads damat Heodiedegideo
output  term nal 120. The audi o output interface 119
datyjeFlorigiee shdes $drirpriccessichd o tthe i dbt Py the

. supplied through the bus 111 and qQutputs the .
disc,Pcdds dd PR, He SRR FRECUE htadeioe

int e%%gc?e (} 1:|;lh %él\g q:%% %lil.lt£ Litl iLt,e ra@cp aslup]ﬁ) oi‘eI sS t C‘)en nr%cst u%dt a} nqc

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 whiéh 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 audio,output.interface 119~

through the bus 111.
[0034] |

The video output interface 118 performs necessary
processing on the video data supplied through the bus 111
and- outputs the processed data from the wvideo output
terminal 120. The audio output interface 119 performs
. hecessary processing on the audio data supplied through the
bus 111 and oﬁtputs the processed data from the audio output
terminal 121. |
[0035]

The video output terminal 120 is connected to a video




out put device, which is not shown, such as a CRT
(Cat hode Ray Tube) or a liquid crystal panel.
Accordingly, the video data output fromthe video
output termnal 120 is supplied and displayed on the
vi deo out put device. The audio output termnal 121 is
connected to an audi o output device, which is not
shown, such as a speaker or an anplifier. Accordingly,
t he audlo dat a out put fron1 he audi o output term na
121 is supplied and out put=by the audi o out put
device. [0036] ' Supplying of the video data and the
audi o data to the video output device and the audio
outpout plevideyi oédicdn ilse noiersfhommed seichhers by ORTr € Cart hioyle
wirel ess. [0037] Configuration of Software Mdul es
Ray Nets) Rimg.a 2istows caryséedmplaeedf. t Becoodfinglyat ithe gfideo
the software nodules that the CPU 112 in Fig. 1
datagpadpuds TrauoGdg] viigeos ohibmarte tegadined {R&t isheupplied
112 executes are broadly divided into an operating
and dispdmyedsPr2dhearddge wudes tcsvrése -pl T\5a eMdd PogUARNT
i.ch is an appllcatlon pr.ogram [ 0039].

tem@ﬁérﬁﬁ dSSPSrERCIGE baneR pERdP PEtBYSpFArEdCto tRéCh

di_sc,devi ce he 1
is not shown, suc% 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
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,
{00371 |

" Configuration of Software Modules

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

The software modules that the CPU 112 executes are
broadly divided into an 6perating system (0S5} 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




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
readi ng. Specifically, reg Edlng, for exanple, file
reading, in response to a frle reading request from
the video content playback program 210, the operating
system 201 provides a service of reading data on the
- opexhtsind Ody byerusay inheiadriwestanttes f ices 120 t Dl Dpexatetes
the disc drive 102 and passing the data to the video
the cepr it iypd aysbsiokn pdbgr dim 2360 Lo Th enopes ST NP OYSEePi ng
201 also perfornms interpretation of a file system
sucletas {ro04ud]l spHet opbr aathEahist dioMides eomsnt t ask
_. processing function and enables a plurality of
PladeF e &0 Fiiul €0 ¢ WhiGhelsdian stRinal $3¢ e riag @0 zam -
pparently) the same tine. In other words, the video
[OO(gntent pl ayback program 210 includes sonme software

T e g hese sel UM e mdlles £20 oBe Sl e L
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-file reading. Specifically, regarding, for example, file
readirnig, 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.dfiveiinterface 114 to operate the disc drive 102 and
passing the data to the-video content playback program 210.
The‘operéting system 201 also performs interpretation of a
file system, etc.
[0041]

The operating system 201 has a multitask pfocessing
fﬁnction 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 softwére modules can
operate in parallel.

[0042]

~"Video Content Playback Program 210"

The video content playback program 210 includes a




script control nodule 211, a player control nodul e
212, a content data supplying nodul e 213, a decoding
control nodule 214, a buffer control nodule 215, a
vi deo decoder control nodule 216., an audi o decoder
control nodule 217, a subtitle decoder control nodule
218, a graphics processing nodule 219, a video output
nodul e 220, and an audi o out put nodul e 221. [0043]
The video content playback,program 210 is software
that plays a main role i1 n~playing back the disc 101,
and, when the disc 101 is |loaded (inserted) into the
di sc drive 102, confirnms whether the disc 101 has
scriggntemnttrelcordbo 6 r2ld, foometyemhiaiticsl desbrlidhed 2, a
| ater. After reading a script file, which is
contgayerddied sty ing amdibe dilste BOMeadsbing demtisontmviule
pl ayback program 210 executes the file. In addition,
214 4 t'?e%%}w‘% ohtterl mosdec i€ Iorogr amder desafier faasrhncte
. 101, a file of netadata (database. information)

mOd“ﬂgg?s].s%r VI Gudiq Aaapgiadadenirelc BHE rdcor dedWhititle
decqitth St i S| GbaaT<PTHeS sBFeatr e R dlpeeTe 219,
a viddd IR podiit SYC R o R o BURAT s 220

[004§@Iid line arrows indicate content data, and the
tted line arrows indicate control data. [0045] -

.*§ﬁéiQﬁdggnE59£eHPdthyg;éi br%&ram 210 is software that

plays a main role 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 latexr. After reading a script
- file, which is described later, from the disc 101, the wvideo

content playback program 210 executes the file. 1In addition, -

. the video content playback program 210 reads, from the disc
101, a file of metadata (database information) necessafy for
-playing-back the .content recorded on the disc- 101, and
‘controls content . playback on the basis of the metadata.
[0044]

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"




The script control nodule 211 interprets and executes
script programs (scripts) described in the script file
recorded on the disc 101. In the script prograns, for
exanpl e, operations can be described, such as
"creating and di splaying an i mage, such as a nenu, by
operating the graphics processing nodule 219",
"changing a nenu display in accordance with a signa
froma U (User Interface)_such as a renote
controller (e.g., aning“az ursor on the nenu,
etc.)", and "controlling the player control nodul e
212". [0046] "Player Control Mdule 212" The pl ayer
Cante alcmipduloan2 i 1p ecidorles 2ddntinale rpe@iGeanidn@gxecutes
content playback by referring to the. netadata
scripiatpbageansnf Oramipton) desoridssd om tie doci@lfikt c.
In . other words, the.player control nodule 212
recapdy zes, thordiessanifl e, Amyilistsqriptame@ia(y, for
recorded on the disc 101, which are described |ater,
exappmbe c TR Blae uhtentdsrtribedpptigth@oditeatirgy and
. the decoding control nodule 214, and the buffer
displanitd Y2159 & chriifditbe R tPeiHsrUd DNns

el SR, R RS SL S 8 Doy 1
 acolEA A Sl A L RS D o
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[0046]

"Player Control Module 212"
" The player control module 212 performs‘cbnfrol

concerning content-playback by referring to the metadata
{(database dinformation) recorded on the disc 101, etc. In

other words, theuplayer'control 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 control 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 contrel such as stream switching in which a stream
- to be played back is switched,. which is described later. In
addition, the playér control module 212 acguires a time from

‘the decoding control module 214, and performs displaying the




time, mark (Mark() described |later) process, etc.
[0047] "Content data Supplying Mdule 213" Under the
control of the player control nodule 212 or based on
the anbunt of data stored in the buffer contro
nodul e 215., the content data. supplying nodule 213
requests the operating system 201 to read the content
data, the netadata, etc., fromthe disc 101. [0048]
The netadata, etc., read fromthe disc 101 by the
operating system 201 in reSponse to a request fromthe
content data supplying nodule 213, are supplied to
necessary nodules. In addition, the content data, read
timd s omitlhe(Misc() defidriied Heatoper gitawesystem 201 in
response to a request fromthe content data supplying
[004vbidul e 213, is supplied to the buffer control nodul e
215. [0049]  "Decoding Control Mdule 214" Under the
"Goriedl &Fta e lajiars datvlet dbdul e 212, the
decodi ng _control nodul e 214 control s operatlons of the
vilges T Q@o&@Ptééﬂtpéltﬁﬁd@ﬂéY?IGCOPﬁ§0&uHP@Ué§b8d8rOr

ntrol. nodule 2 and the s btltle der contraq
baserb i etfmamqwta&%qaot@ SHE ST CohA A

modé%;gﬂ&§n3HFU|_ %%ﬂﬁb uni t éﬂ%ﬁﬁﬁﬂﬂ g%@|ﬁﬁﬁﬁﬁ§Fs
the So\farécﬁr Omgz%ty! ezto"ie % q:uetaodj ttthlen o\ﬁlt%e% dazca 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.

[0049]
"Decoding Control Module 214"

Under the control of the player control module 212, the
~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




data which is to be output under the control of the
video decoder control nodule 216, and outputting data
(output data) which is to be output in
synchroni zation with the video data, that is,
out putting audio data which is to be output under 'the
control of the audio decoder control nodule 217.
[0050] "Buffer Control Modul e 215" The buffer contro
nodul e 215 has a built-in ffer 215A that is part of
the storage area of the nmehory 113 in Fig. 1., By
requesting the operating system 201 by the content
data supplying nodul e 213, the content data read from
datd hehiditscl €l 0o ikse teanportanirlde rsttdree dhdrt tdie dduftfher vAHeA.
- [0051] In addition, in accordance with a request from
decadwr adrdemldessiielre ¢orft,r gindroduipeit2ligig daie dwditgput
decoder control nodule 217, or the subtitle decoder
datar)omfrioih nicddle L @uthe  isufsfierchgomizeit ingd wid 2 the
g@ﬁges the data stored in the buffer 215A to the
Vldem deddthdr IcontAWIPYEdi%e 260 deda alidicd décsdebe
contro|l nmodule 217, or the subtjtle decoder contro
OUtFH’ded%IEie.Zflé”*he[ mr olggdcitficc a0 dee it Sonddintlr srodule
217, nodul e 215 has a built-in video reading function unit
: 233, audio reading function unit 234, and subtitle
[Cungﬁadlng function unit 235, 24

"Buffer Control Module 215"

The buffer control module 215 has a built-in buffer
2]15A -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 101 is temporarily stored in the buffer 215A.
{0051]

In.addition, in accordance with a request 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 .

o 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,




whi ch are described later with reference to Fig. 3. By
using the video reading function unit 233 to process a
data request fromthe video decoder control nodul e
216, the buffer control nodule 215 supplies the data
stored in the buffer 215A to the video decoder
control nodule 216. Simlarly, the buffer contro
nodul e 215 supplies the data stored in the buffer
215A to the audi o decoder Sgntrol nmodul e 217 by using
the audio reading function“tinit 234 to process a data
request fromthe audi o decoder control nodule 217,
and supplies the data stored in the buffer 215A to the
whicubitd |dedecddet contr obithodid =228 dytasing. the By
subtitle reading function unit 235 to process a data
usineduestviideam tdrdisyubiundei decoder Tohtrolpmothee 2kata
[0053] "Video Decoder Control Mdule 216" By
requspel diiony e Widko dezrieg damctdomagike 2836 ( A -
3) in the buffer control nodule 215, fromthe buffer
- buf%nsmrﬁ»r%énqﬁmfeeﬁ]e%rﬁlrreﬂllrﬁﬁmf@ e a tHeoxAYelr the
ecaoder control npdule 216 reads data (coded vij deo

bUf@a‘%a% I Rehitdit Vg @I et itP Y Hecess
e, 9 PSR4 IS ORI R
Stor\? fs]trf’ogtjjceeg’s‘f %ﬂjﬁh d&_‘iql?lgan‘}&t ??Cdogjeéorhgs odter
o) TR R A 18 o
-prodégg\Q(Hg%82§equest‘from the audio 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 function unit 235 to proceéss a data-request from the
subtitle deccder control module 218.
[0053]
"Video Decoder Control Module 216"

By operating the video reading function unit 233 (Fig.
.3} in the buffer control module-ZlS, 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
. 1s 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




decoder 116. [0054] Here, a video access unit
corresponds to, for exanple, one picture (one frane
or one field) of video data. [0055] "Audi o Decoder
Control Modul e 217" By operating the audi o reading
function unit 234 (Fig. 3) in the buffer contro
nodul e 215, fromthe buffer 215A in the buffer
control nodul e 215, the audi o decoder control nodul e
217 reads data (coded augig data) in which audio data
i s coded, and supplies the aata to the audi o decoder
117. The audi o decoder control nodule 217 al so.
controls. the audio decoder 117 to decode the data in
deceali ollaecess units. In addition, the audi o decoder
control nodul e 217 supplies the audio output nodule
[00PPN with audio data obtained by decoding in the audio
decoder 117. [0056] . Here, an audio access unit
cetr&spendsdes accpeedenditnicesdesivennte tergforagxanple,
ampunt that is output in synchronization with one
one RIGHHR Ehadddddaa.ong tgld) afbhddidantdatdhe audi o
{00 cess unit is, for exanple, a known fixed |ength.
f?3057] "Subtitle decoder control nodule 218" By

--?Rﬁ&?&kﬁgxhﬂed%ﬁ¥£3ﬂ d&ﬁ¥gr5a{¢mctlon unit 235 26

By operating the audio reading function unit 234 (Fig.

.23} 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 audic decoder contreol 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 audio 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 output in

synchronization with one picture) of audio data. 1In this
embodiment, the audio access unit is, for example, a known
fixed length.

[0057]

 "Subtitle decoder contrel module 218"

By operating the subtitle reading function unit 235




(Fig. 3) in the buffer control nodule 215, fromthe
buffer 215A in the buffer control nodule 215, the
subtitl e decoder control nodule 218 reads, in
subtitle access units, data (coded subtitle data)
obt ai ned by coding subtitle data. The subtitle
decoder control nodule 218 al so includes subtitle
decodi ng software, which is not shown, and decodes the
data read fromthe buffer 215A. In addltlon t he
subtitl e decoder controf #®bdule 218 supplles t he
graphi cs processing nodule 219 with subtitle data
(image data of subtitle) obtained by the decoding.
(Fid.0088]in Heyee b fbiddte AC eR8H NI A1 TOrTRSPaNds B fer
predet erm ned anmount (e.g.,, an anount that is output
215A nin HHC udATezatdoon Auilt moehd piadtnyr e)heofs gttt id elecoder
data. In this enbodinent, the size of a subtitle
contagde s durliet .21i8s mdesly, i bed,subftart lexaaqules s atnitttse data
begi nning of the subtitle access unit. [0059]
(code@ apiitdd 1Rr oledssi mptticheice byl godimg fraibgridpis cleta. The
processi ng nodul e 219, in accordance wth the contro
Subt(ht#@t esiaders Cowtt rictle sidaler 2dénedsto dsdiliudes gubtifd e
subtitle data fromthe subtitl e decoder contro
Cﬁjdd]lﬂ §°§f8’a1r§reﬁﬂh&r‘3§edsaﬁ’d>tr SheedEd 2 ﬂ?@QﬂﬁSaltrIﬂ@d data

added to (overlaid wth the i deo  dat rom
- readt T2 Fos” Ddtsiod hn r 3 bt opne, then St g

deco a%%%%éﬁﬁSHFg&E eigﬁn 8EDqU|e %% %%%ﬁ%lcs processing

module 219 w1thrsubtltle data (image data of subtitle)
obtained by the decoding.
. [0058]

Here, a subtitle access unit éorresponds to a
predetermined amount (e.g.,, an amount that is output in

synchronization with one picture) of subtitle data. In this

. -embodiment, the size of a subtitle access unit .is described,

.. for example, at the beginﬁing 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 dbtained 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




the like, in order that the size (inmage franme) of the
video data obtained after being added to the subtitle
data nay match the display screen on the video output
device, and outputs the resultant video data to the
vi deo out put nodule 220. [0060] In the graphics
processi ng nodul e 219, in accordance wth the
control.(instructions) of the script control nodul e
211 and the player control ?Ddule 212, menus,
nmessages, etc., are genér% ed and overlaid with the
out put video data. [0061] Moreover, based on an
aspect ratio of the video output device connected to
the thikey) dieo atdqputtHer ninal si120 {imdde. fdame ) doOrited ivideo
which is recorded on the disc 101 and which specifies
data o tespesd afaten fing deblathttey the grephils data may
processi ng nodul e 219 converts the aspect ratio of the
mateh dér datralawy derenint put the thicded deotput plavimguland
220. [0062] Specifically, for exanple, when the
outpidpedihe e bfatthe’1dgaen butputtie wideg outpw; mawhile
the information which specifies the aspect ratio of
2204 he video data represents an aspect ratio of 4:3, in
'_[Ooéﬁge gr aphi cs processing nodule 219, the video data to
Je¢ output to the video output nodul e 220 is squeezed

T RS I T R
,witﬂ %%E %%ﬂtrol,(instructions) of the script control module
2i1'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 terminél»120 in Fig. 1,
information which:is recorded on the disc 101 and which
specifies the aspect ratio of video data, the graphics
§ processingimodule 219 converts the aspect ratio of the wvideo
~data to be.output to the Video output module 220.

[0062]

-Specifically, for example, when the aspect ratio of the
video output device is 16:9, and the information which
. gpecifies the aspect ratioc of the video data represents an
‘aspect ratio of 4:3, in the graphics processing module 219,
the video data to be butput to the video output module 220
is squeezed (reduced) in a lateral direction (horizontal

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




portions are darkened is output. In addition, for
exanpl e, 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 an
aspect ratio of 16:9, in the graphics processing
nodul e 219, the video data to be output to. the video
out put nodul e 220 is squeezed in a |ongitudinal
direction (vertical directjon), and top and bottom
portions are darkened, antd®the processed data is
out put. [0063] Wen both the aspect ratio of the
vi deo out put device and the aspect ratio represented

porthyoridhen renfdayriadrican whicaftputepr @senridilittiengs [feet axairipd e,
of video data are the same of 4:3 or. 16:9, the

wheri grtepld sgeqir aeasisi ng rdaulve.d2b. @udiprec tdey 1 ceutiputds 3 hend
video data to be output to the video output nodule

the 220 opintaicunn parifadr moey idq@se tdieprecpessi ngti0@a4jthe n

. addition, in response to a request from for exanple,

- vidahdagllaap@EPresetel arpdwibec] Zattilge odr dftii%s 1pr dd€ssi ng

nodul e 219 captures video data which is being

graplyisce SFQFSSFEH% AONGe 2 lthe theaphides prdcedsi kg output

nodul.e 219 stores or les%g)l i.es the captured vi deo data

to-the HESH PP itomacyl sdul'é SEecEses  veggstudinal
dir%%g#%ii$%$ E%@.Z%ﬁ é@givéS$o§%%g%%% 1) u‘%t%%% portions

~~are darkened, and the processed data is output.

[0063]

7 When both the aspect ratio of the video output device
~and the aspect ratio repreéented 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 to a reqgquest from,'for.example,
the player control module 212, the graphics processing
. medule 219=céptures video data which is being processed.
Furthermore, the graphics processing module 219 stores or
- supplies the captured-video data to the pléyer control
module 212.

[0065]
"Vidgo Output Module 220"

The video output module 220 exclusively occupies a part




of the menory 113 in Fig. 1 for use as a FIFO (First
In First Qut) 220A (buffer), tenporarily stores the
video data fromthe graphics processing nodul e 219,
and reads video data stored in the FIFO 220A, if
necessary, and outputs the read data to the video
output termnal 120 (Fig. 1). [0066] "Audio CQutput
Modul e 221" The audi o out put nodul e 221 excl usively
occupies a part of the nmeapry 113 in Fig.. 1 for use
as a FIFO 221A (buffer),” nporarily stores the audio
data fromthe audi o decoder control nodule 217 (the
audi o decoder 117), and reads the audio data

of t3eomethdny tIN8 BiiF@i2R1A, fidr necessary FIaed (Futgautis
the read data to the audio output termnal 121 (Fig.

Firskt) OtQ0&Z0A | (puddain)i ortenplieratiley audireddthe fricaa lkeita
audi o decoder control nodule 217 is audio data of a

fromjidle @ridpithgsalor ansdes irich nwidwgle 21%f enchassels video
represents audio data of "main audio" and a right

datecigdpEld d@prdsedtld Oarditd (ddtfa reiceseiy -addido outpyts the
accordance with an audi o out put. node speci fied

ready g ignd et e 5 98t tittp (i Todidle 1291 Gudt%utld;- to

[00 t6ﬂe audi o output term nal 121, the audio data from
%He audio decoder control modul e 217. [ 0068]

,,Ag%%%i foiu%%lultyMo%iré’ 2f2<1r,, exanpl e, "main audi o" is - 30
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 decoder:

- control module 217 (the:audio decoder 117), and reads the

audioc data stored in the FIFO 221A, if neceséary,'and

outputs the read data to the audioc output terminal 121 (Fig.

1).

[0067]

In addition, when the audio data from the audio decoder
 control module 217 is audio data of a dual (bilingual) mode
- in which a left channel represents audio data of "main
audio" aﬁd a right channel represents audio data of "sub-
audio", in accordance with an audio output mode specified
‘beforehand, the audio output module 221 outputs, to the
audio output terminal 121, the audioc data from the audio
decoder control module 217.

[0068]

Specifically, when, for example, "main audio" is




speci fied as the audi o out put node, the audi o out put
nmodul e 221 copies, as right channel audio data, |eft
channel audio data in the audio data fromthe audio
decoder control nodule 217, and outputs audi o data
(audi o data of "main audio") of the left channel and
the right channel to the audio output termnal 121.
In addition, when "sub-audio" is specified as the
audi o out put node, the audi,g out put nodul e 221 copi es,
as |left channel audio data, right channel audio data
in the audio data fromthe audi o decoder contro
modul e 217, and outputs the audio data (audio data of
speckibrduis otl)e ofudhe ocutpit rddewndtharmbdire qutghtt module
channel to the audio out termnal 121.
221 RRIRT N, LidHEh efmr}ﬁﬁr@%m Gl 0195t Fpeuigl epdio
as, the audi o, out put node, the audi o output nodule 221

datc“allr%cftfr%/ YU S The TR YA KT SIRIME T Trdc gipsiule
ul e 7 h ut _t I ,
217 CRETuREE TR P et A S Kb atiE A ™)
I 7 dat f t d
e Sy £ 0 i BT LT R e
terr@ﬂ{jsllh szalt a ffrprgé ec aol‘fld' c\)ﬂhﬁq'le %r a%%ﬁt r.ol erdl’”c:tlhleed as

e audi o outpu ternina regardless

 the SRA IGALLAN Rlad DA U QUMD 4RO YA ddfies,

t he 'speci ficat1 on of e au out put no

.'as lid¥eragdinegl arerd Qfared, J:fJ.thte)@fQ?JrFel %&1@‘3 RS in the
operating the rempte controller or the |ike on a
- audisCreen e aHOGuRlio Jkcoder control module 217, and
outputs the audio data (audio data of "sub-audio™) of the
.. left channel and the right channel to the audio output
terminal 121. Furthermore, when "main and sub-audio" is
specified as 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.
- [0069]

‘When the audio data from the éudio decoder control
module 217 is audio.data of a 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 specification of the audio output 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




menu generated by the video content playback program
210. [0071] "Configuration of Buffer Control Modul e
215" Next, Fig. 3 shows an exanple of the
configuration of the buffer control nodule 215 in
Fig. 2. [0072] The buffer control nodule 215
exclusively uses a part ,.of the nenory 113 in Fig..
1 to tenporarily store the data .read fromthe disc
101 in the buffer 215A Th% buffer control nodule 215
reads the data stored in"tHé Buffer 215A and supplies
the read data to the video decoder control nodul e
216, audi o decoder control nodule 217, or subtitle
menwl egatera tedtlswl t o ded @ @ 18om e it go 1 2ybdO0 73t ogtam o her
words, the buffer control nodule 215 includes, in
[(00&ddi tion to the. buffer 215A, a data begi nning pointer
storage unit 231 and data witing pointer storing
"Gt i@ a 23 whi Bufer LoartobfMedeleeddy 113, and
has, as internal nodules, a video reading function
ulieet23F igan Jadioy s @adiergnaen el dieusian 23 radrigna of
subtitle reading function unit 235. [0074] The buffer
the puffer canfiralaipele 2%3 nip ik erZ- and sequential ly
OO7stores the data read fromthe disc 101. After it
[00%tlores the data for its storage capacity, it stores
:ﬁgef%%#%%t %%% r% %%dhﬂepﬁigwggé dgy%e Bg%ékmg%F%AQ%

~.0f 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 data stored in the buffer 215A
and supplies.the read data to the video decoder 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 audioc reading
function unit 234, and a 'subtitle reading function unit 235.
[0074]

The buffer 2152 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 sc as to overwrite the oldest data in the form




of a so-called infinite loop. [0075] 1In the data
stored in the buffer 215A, a data begi nning pointer
i ndicating a position (address) at which the ol dest
data has not been read yet fromthe buffer 215A is
stored in the data begi nning pointer storage unit
231. [0076] The data witing pointer storing section
232 stores a witing pointer indicating a position
(address) in the buffer 2%%? at which the | atest data
read fromthe disc 101 is rtten. [0077] Here,
positions indicated by the data witing pointer are
updat ed ri ght-handed (clockwi se) in Fig. 3 whenever
of adlad@-cakhbed frofMihes dicopl01l is stored in the buffer
215A, and positions indicated by the data begi nning
[00Hol nter are updated right-handed in Fig. 3 in
response to reading of data fromthe buffer 215A
THar éfher dlatian stisgregatia $ther dwfifier 2Hé&Rpuff dat21baginning
data that is so-called effective is data stored

pouﬁ%tirr%lrféﬁefeﬂtfq oM BRP Plosi 24 ofrddeh Tt &f BihikHe g pldest
|nn|qu$0|nter(%o a p05|t|on indicated by the data

Ferse3007E] L MR Heddite® dictitaFed in
the Cgantcaeﬁ%]‘?sq{é‘eqﬁdri%?pc\é;{?%r fsftgﬁea(agrr?e nlgtgnezrét ary stream
[0076]

dat

The data writing pointer storing section 232 stores a
writing pointer indicating a position (address) in the
buffer 2152 at which the latest data read from the disc.lol
is written. |
[0077]

Here, positions-indicated by the data writing bointer
- are updated right-handed (clockwise) in Fig. 3 whenever data
read from the disc 101 is stored in the buffer 215A, and
'positibns indicated by the data beginning pbinter are
updated right-handed in Fig. 3 in responserto reading of
data from the buffer 215A.7 Therefore, in the data stored in
the buffer 215A, daté 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.

{00781}
The video reading function unit 233 reads a video

stream (elementary stream concerning videc data) from the




buf fer 215A in response to a request fromthe video
decoder control nodule 216 in Fig. 2, and supplies
the read stream to the video decoder control nodul e
216. Also the audio reading function unit 234 reads
an audi o stream (el ementary stream concerning audio
data) fromthe buffer 215A in response to a request
fromthe audi o decoder control nodule 217, and
supplies the read strean1t$ t he audi o decoder <contro
nodul e 217. Al so the subti ?e"reading function unit
235 reads a subtitle stream (el enentary stream
concerning subtitle data) fromthe buffer 215A, and
bufSepEies irheragmathsstiream tapids: Sitin tilee deicbderdecoder
control nodule 218. [0079] Specifically, on the disc
contlfd] riwmdulex i} en & igr.odt,amndtaggmias adoornosat estwiddm
the standard of MPEG (Moving Picture Experts G oup)
to tle iwidercladugie mmprtte buiddrl @ B4 . sthdres theprapgtiam
streamread fromthe disc 101. In this program
readilteafiHnBneo g £ aififtadn tdEahstmmarh estepentary
vi deo stream an audi o stream and a subtitl|le stream
strege cqnGRIding AWHa 19241 thmexdtde Prfeas deo? edtli ng
function unit 233 has a functjon of denultipl ex|

reSHAT difl St FEAHC S arfd Pt gd SRESTTe SATTE s RS
217 L RO A ShgAT St oLed L Lhe B ol 215
contg?)irlte gr?.ﬁ%&n%gi-l?g 4f li'ﬂ%td chllleOfsu%ec%fe‘ei prle%)gi% afLPnrcq:Q_‘Lro%munit
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.
{00797

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 audic stream, and a subtitle stream, are
time-divisionally 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 function of demultiplexing a program stream, and




separately reads the audi o stream from program stream
stored in the buffer 215A. Al so the subtitle reading
function unit 235 has a function of denultiplexing a
program stream and separately reads the subtitle
stream fromthe programstream stored in the buffer
215A. [0081] Here, the video reading function unit
233 includes a video reading pointer storing section
241, a streamid register_242, and an an information
O register 243, which are”a part of the menory 113 in
Fig. 1. [0082] The video reading pointer storing
section 241 stores a video reading pointer indicating
separPposiy i vmdaddiess)din dthearbuffer 2idfrai shitedm astored
video streamis stored, and the video reading
in fhmdiubiewm 15233 Alsdsthaswtvdtden stadiany fatetion unit
stored at the position indicated by the video reading
235 gointaerfurkhel et radardend: Feigt lsteim e 42 g spressiteam, and
program streamstored in the buffer 215A, and stores
separafitieamisars Wi chibisi des crtitsae | Bt  thorprogram stream
u%gntifyin a video stream that is to be read from
stongft Bt ddiamEhih¥am®fhe  an_information() register 243
00 tores |later described an au_ information O which is -
[ cessary (utilized for reading the video stream for
fsg%%'er,‘g chie¥de0 2LLSAM HLAMLRR WBYL 8552132 uh2%83]
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 is 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 to 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

. buffer 215A.

[0083]




The audi o reading function unit 234 includes an audio
readi ng pointer storing section 251, a streamid
register 252, and a private streamid register 253,
which are a part of the nmenory 113 in Fig. 1. [00841
The buffer control nodul e 215 stores an audi o reading
poi nter indicating a position (address) in the buffer
215A at which the audio streamis stored, and the
audi o reading function un g 234 reads, as the audio
stream data stored at position |nd|cated by the
audi o readi ng pointer. The streamid register 252 and
the private streamid register 253 analyze the
pritgy amdsior eamdiingr dinict iohe uwiftf @3421ib8Aludasdan audio
respectively store a |later-described streamid and
reaginy apekitte f ortddent i fodmigorark Hudizo sstregam iwhimdy iiss: €10
be read fromthe program stream [0085] The subtitle
252y et ry Haiicatiers rdam_ 235 el Udes 40 3 s itlial ereeadigayt
function section 261, a subtitle reading .pointer
of %ﬁ%r@%@écﬂ%n‘—@é—”&g alstreamid register 263, and a
ivate, streamid register 264, which are a part of
(00 menory 113 in Fig. 1. [0086] The subtitle
subti t

B8 RO B CROR FPLAgOMMAEn 2R SEaBER: PO PEHAPRgeading
poi rfgrgenr(:tllno 1catai%g8taorp%ds1trlonhe Scfjcpzéstsj € reat%l n%uftlfn(:t IZQL%A
at which the audioc 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 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‘lateerescribed stream- id and
private_id for identifying an audio stream which is to be
read from the program stream.

- [0085]

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-




section 261 is, for exanple, 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 exanple, 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
streamis stored, and tFRe 8ubtitle readi ng function
unit 235 reads, as the subtitle stream data stored
at the position indicated by the subtitle reading
- sectpobmtEgl fThe Sdr eawanmsi ¢ 29l Stighe 263t ik theading
private-streamid regi ster 264 anal yze the program
funstieamsi oreth idoddhenduf furcti2ikdsh, antl ndspecthwedybtitle
store later described streamid and private streamid
readiorg Twertidyihpa subted [ien stheamiwhiche icadine read
fromthe programstream [0088 Description of Data
fundigramts et e & RecotdeborepEimele,01l, Ne ,sultel tde a
format of data recorded on the disc 101 is described.
readigpgdjunhipn AsHows  He v i&dtory structure of the
disc 101. [0090] For exanple, a file system provided

(00§74 |so - 37

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 privéte_stream_id register 264 analyze the program
‘stream stored in the buffer 215A, and respectively store
later described stream id and priﬁatemstreém_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 recorded on the disc 101
1s described.
{0089}
Fig. 4 shows the directory structure of the disc 101.
[0090]

For example, a file system provided in IS0




(I nternational Organization for Standardization)
-9660, UDF (Universal Disk Fornat:
http://ww. osta. org/specs/), or the |Ilike, is used as
the file systemof the disc 101, and files of the
data recorded on the disc 101 are hierarchically
~managed in a directory structure. Here, the file
systemis not limted to the above file systens.
[0091] In Fig. 4, inaro directory representing a
file systemorigin, a "VIDEd directory is |ocated,
and, in the "VIDEO' directory, two directories, a
"CLIP" directory and a "STREAM' directory, are
{Inteoatedond V09 ani zn tien "fMDEIardiaretitaartyi onn -@dd, i A
to the two directories, the "CLIP" directory and the
(Un"GPREAMDidik edtmmat 1 htviep datvarf.idsdsy . card /SERICRT.)DABY the
h file and a "PLAYLI ST. DAT" file, are |ocated. [0093]
- likephel & SERIPRDATE file isystestafptthfe |dd sion MHiclangl files
script programis described. Specifically, in the
of t PR FEPordad on Hds disst 1ogramhivagishisalded
a_pl ayback form of the disc 101 interactive,

to ke
manqcediddtr BEFSC oA St icogr AiftGes fichdd e Sogen is
"SCRIPT DAT" file is .interpreted and executed by the
not slclf‘}lpttedcgﬂ e % BiE iﬁng%ﬁ“@- 2. [0094] 38
[0091]

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

[0092]

In the "VIDEQ" directory, in addition to the two
directories, the-"CLIPG directory and the "STREAM" directory;, -
T two data files, a "SCRIPT.DAT" file and a "PLAYLIST.DAT"
file, are located.

[0093]

" 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. |
{0094]



The "PLAYLI ST. DAT" file stores at |east one play I|ist
(the PlayList() in Fig. 5, which is described |ater)
in which a process of playing back content, such as
the video data recorded on the disc 101, is
described. [0095] 1In the "CLIP" directory, one or
nmore clip information files are |ocated, and, in the
"STREAM' directory, one or nore clip streamfiles are
| ocated. In other words, iB Fig. 4, in the "CLIP"
directory, three clip info fafion files "00001.CLP"
"00002. CLP", and "00003.CLP" are located, and, in the
"STREAM' directory, three clip streamfiles
" JOQO I FRAY, L. T00R. "PS1,lcarmd o330 G RSasar ereogdisd.List
[0096] A clip streamfile stores a programstreamin
(thevh? v Iohet (Jorimores el mrermigly 5% réassy ilodd al aee byin
~conpressing and coding one or nore types. of data
whighsta qargcesucht aslay ded bagzk contetio, diteh andthe video
subtitle data, are tinme-divisionally nultiplexed.
datg ggrqrdach o dthe ditoriti obs fdesctidede) net adat a
[00§ ncerning a clip stream such as the nature of a
rresponding clip streamfile, is described. [0098]

| APOrRE Sy SiPRar ane ST B NG EqpendBeamation
-filéﬁgﬁrékldcé¥%df 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", "OGOOZ.CLP“, and "00003.CLP" are located, and,
in the "STREAM" directory, three clip stream files
"00001.pP8", "00002.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 morthypes‘of data (stream}), such.as video
data, audio data, '‘and subtitle data, are time-divisicnally
multiplexed.
{00971

'In a clip information file, (file) metadaté concerning
a ciip 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,




file names are assigned to the clip streamfiles in
accordance with a namng rule of Five Nunerals +
Period + "PS', and file names are assigned to the
clip information files in accordance with a nam ng
rule of Five nunerals identical to those of the
corresponding clip streamfile + Period + "CLP".
[0099] Accordingly, regarding which of a clip stream
file and a clip informatign fileafileis, the file
can be identified by an"e Pefisi on (the right part
fromthe period) of the file nane. In addition,
regarding a corresponding clip streamfile and clip
f£ilé NMamdmtdon d4dnddiay cane bel ip dendddn et depeindi ng on
whet her or not parts (the.left part fromthe period)
accatdmicd haitlexd eresnions wfld hef fHilwe amesralmticBe 04 006]
Details of the files recorded on the disc 101 are
"PSHesord biedl dhelawes [2040 Hs s T'PLAYIH ST HRBAT'L 1Fiigi £ Errstiows:
the internal structure (syntax) of the "PLAYLI ST. DAT"
filgs i@ jgraddangDr@tidia eamimy ryle1 6] Hare numerE g
5, the description in the "Syntax" field represents a

lderfgicplsttudiifse ofhdhfe SHIRIRAEING (H P NE.regm file +
Period + "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 périod)

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.
f0101]

"PLAYLIST.DAT"

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

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

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




of bits" field represent bit |lengths of data in
correspondi ng rows of the "Syntax" field. In addition,
"bsl bf" (bit string left bit first) in the "Menonic"
field indicates that data in the "Syntax" field in a
corresponding rowis fed fromthe leftnost bit, and
"ui msbf" (unsigned integer nost significant bit
first) indicates that the data in the "Syntax" field
in the corresponding rom1|? unsi gned i nteger val ue
and is fed fromthe nost s %nlflcant bit. This al so
applies to figures simlar to Fig. 5 which are
descri bed below. [0103] In the "PLAYLI ST. DAT" file,
of Wit t i hegtapregeitheriaoflengtinamed [dagd hif 8 bits)
and a nane string (255 bytes) for witing information
corsepoasing sravesreo { file 'Mamd)axdl ef islauentn addgition,
| ocated. [0104] I'n other words, the name | ength
"bsiept efert ssttthiaif bfbll Hel nedne 9t rihgy, "Nugredn ol | Hiwld
~it, by the nunber of bytes. The nanme string
lnd#%fp‘?%%é?hast tciﬁé“-%airﬁs e 'Sy ofielk 1 B AR TSSEATin

file CLOlOS] arding the nane string, a portlon
row flr%nﬁﬁ% L Rty th glge Ewteé?rltflora%e ‘HGHR-?'F 0 urb‘iﬂt%e

inc JSRL SRt o by 1he ot Lenglh 13 veed 22 el ars
in éﬁe]J%y§%§§wtgiéléﬁ1&igié“gg}fggﬁg%hlng 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.ﬁAT" file, from the beginning thereof,
-a name_length (8‘bits) and a name string (255 bytes) for
-writing information 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.

[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




extending for 10 bytes fromthe begi nning thereof is

interpreted as a valid nane. [0106] Follow ng the

nane string, a nunber of PlayLists (16 bits) is

| ocated. The nunber of PlayLists represents the

nunber of the follow ng PlayList() itens. After the

nunmber of PlayLists, as nmany PlayListO itens as the

nunber in the nunber of PlayLists are |ocated. [0107]

The PlayList() is a play Iiﬁ: in which a process of

pl ayi ng back the clip stredm files recorded on the

disc 101 is described, and has the followi ng interna

structure. [0108] Specifically, at the beginning of
extPhdyhgsfer 1Pl aytést fdanathengehi(832ndi tsdresf| bsat ed.

The Pl ayLi st-data-length represents the size of the
int@rpyetsd(ys.a yolbdgd)n#otl owi ng the Pl ayList data

|l ength, a reserved-for-word alignnment (15 bits) and a
[01@@pt ure-enabl e-flag PlayList (1 bit) are sequentially

| ocated. The reserved-for-word alignnment of 15 bits is

| JAIRY It9 tHee pyeie it 19190 1 -pioer_of_PlayLists (16

.. capture enabl e-f| agPl ayLi st subsequently | ocated in
bitdf dif LECARSEabl TS WSHECELY BARLAYLEFFS oFeRFSFEtS the

numbSH T OF AL BOEOL s n Qo NS PO 1 0PSO 10 PLES) A
number of PlaylLists, as many PlayList () itgms 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 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. Thé :
PlayLiSt_dataﬁlength represents the size of the PlayList ().
[0109]

Following the PlayList data length, a
reserved for word 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 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 permt secondary use, in the

disc device in Fig. 1, in which the disc 101 is

pl ayed back, of video data (video data belonging to

the PlayList O corresponding to a video stream

pl ayed back based on the PlayListQ Wen the capture

enabl e flag PlayLi st has, for exanple, 1 between 0

and 1, it indicates that the secondary use of the

vi deo data bel ongi ng to-the Pl ayList() is permtted,

and, when the capture enable flag PlayList has, for

exanple, 0 between O and 1, it indicates that the
captefONsaiyl dseL0f fleyniged dat a -died AN ddl de ng

Pl ayList OTs not permtted (prohibited). [0110]
whetAld houg hpe ot tFi gecdnddhe wspt uire terakliesd |dgrifleayilnd ftig.

is formed by one bit, by using a plurality of bits to
1, Irorvhidhhetloapiise dhable glapdPlEadl,stof theleecaridar y

use of the video data belonging to the PlayList() can
(vidgo phat theldbriging - diie P Istvdgey: ()9pemidiesyidndinchéo a
. _capture enable flag PlayList can be fornmed by, for
videfipiean phiyasi tackhmasacheny dihge Hawliet (). When the
- capture_enabl e-flagPl ayList is OOB (B indicates that
captitnfersid I il g Flavldrd danndiqr mxmere, théetween 0

secondary use of the video data can be prohibit.ed.

and \ire it HELIAT - Matte tHeaftRFRETabINE S 103g-thicayiidse data
bl G S TGO 0 ot e FEAToH PO P8 Efal
‘capéﬁ}éféga5%%}%¥¥%l%ﬁg§ﬁf%% @aé%l%brl%xample, 0 between O
rand 1, it indicates that the secondary use of the video data
belonging to the PlayList() is not permitted (prohibited).
[0110]

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 PlayList, the secondary use of the
. video data'belohging to the PlayList() can be permitted in
so~-called stages. Specifically, the
capture enable flag PlaylList can be formed by, for exémple,
two bits. When the value of the
capture enable flag Playlist is 00B (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 PlaylList 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. 1In




43 addition, when the value of the capture enable
flag PlayList is 10B, secondary use of the video data
can be permtted wthout limting the size. [0111]
Furt hernore, as described above, in the secondary use
of the video data, the use can be |limted w thout
limting the size. Specifically, when the val ue of
the capture enable flag PlayList is 01B, only the
vi deo content playback prog&an121o (Fig. 2) can
permt the secondary use- 4%hen the value of the
capture enable flag PlayList is 10B, secondary use by
an arbitrary application including the video content

addid ihackhept agreama24{: idf the disgetueyiamble Hihg Hlognst
be permtted. Here, applications other than the video

is Jdmt esdcidabaclspragridm 24i%lam ddim dissc eveosnitnted
Fig. 1 include, for exanple, an application for

withdispllayiingi napldtpaperze.backgr ound) and a screen saver.
[0112] When, as described above, the

[011ddpt ure_enabl e flag PlayList is formed by two bits,
the .reserved-for-word-alignnent | ocated before it
h&grthegpege, f 86 E668BLPSHI AFOWNSr d 18| TsmSRCOPPQTY3se
In addjtion to perm ssion of secondary use of the

of ey ARty (TR G TV %, L A R e W alpiTe ting

the 30 PLaytl sl;, can perid, sgeondary, usp quiside the

'capture_enable_flag_PlayList is 01B, only the video content

-playback program 210 (Fig. 2} can permit the secondary use.

When the value of the capture enable flag PlaylList is 108,
secondary use by an arbitrary application including the
video content playback 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,rfor examplef an application fof displayihg
wallpaper (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 seccondary use of the video

~ data in the disc device, the capture enable flag PlayList

can permit secondary use outside the disc device. Here,




e 44 when the secondary use of the
video data outside the disc device is permtted, the
video data is recorded in, for exanple, a recording,
medi um t hat can be | oaded into the disc device and a
recordi ng mediumthat can be | oaded into another

devi ce connectable to the disc device, or is
transmtted (distributed) to another device through a
network such as the Internet In this case, the nunber
of tines the video data”i 84r&corded on the recordi ng
medium and information [imting the nunber of tines
the video data is distributed can be added to the

wheNi €ig® saitenddOlldde &0l i nipHddedoaptalies enabite fdiag:
Pl ayList, a PlayList_nane length (8 bits) and a

deviRtayls spermaietsdy i tlge (2580 bhydtes)iars:cegqishtirg) [ for

| ocated. The PlayList_nane_| ength.uses the nunber of
~examyles & orecprébentmedihen silzet ofan hee Aeadédtimameche disc

string subsequently located, and the PlayList name
deviee i ared represerding eedime diat hean Ftp%tyll_qr@dect) inf®115]

Fol l owi ng the Pl ayList name string,
anowwbe@emcqm Wfi%kﬂfﬁ st t@)e I%lgr‘béﬂéﬂ‘é’d:e THE rifber
. plxels represents t he nunmber of the foll ow ng

traqg%&ﬁ@ T (ﬁo another device through a
network such as the Internet. wIn 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
PlayList name length (8 bits) and a PlayList_ nhame_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 PlaylList name_ string represents the name of the
PlayList(}.

[0115]

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

[0116]

Following the number of PlayItems, as many structures




Fol | owi ng the nunber of Playltens, as many structures
45 of the Playltenm() itens as the nunber in the
nunber of Playltens are described. [0117] Here, in
one PlayList Oitem a process of playing back
content can be described in Playltem O units. [0118]
In addition, in the PlayList(), for each of as many
Playltem() itens as the nunber in the nunber of
Playltens, a wunique ID (Iggntification) in the
Pl ayList( is assigned. Specifically, 0 is assigned as
IDto the first Playltem() in the PlayList(), and,
serial nunbers of 1D, such as 1, 2, are assigned to
of tthwe HlalTowmg Hltaand em Qlid ensnber ardethof their
appearance. [0119] Following as many Playltem O itens
numlzsr tdfe.Plrunbems mitchalegwumiierd .of Pl ayl t ens, one
PlayListMarkO itemis |ocated. The PlayListMark() is
(01l Jset of |ater-described Marko that serves as a mark.
on a tine base of playback perforned in accordance
wHﬁﬁetrhénPP&FLiPéﬁY%lsér{d itsrdePaiPrecqss cdepdrivBag back

|later with reference to Fig. 7. [0120]. "Description
contgntp|Can thsn@es Nebled Firy Fle WHER Ot HE it er nal
: [Ol]%t]r ucture of the Playltem O included in the PlayLi st
in Fig. 5.

- In addition, in the PlayList{), fo; each of as many
PlayItem() items as the number in the number of PlayItems, a
unigue ID (Identification) in the PlayList() is assigned.
Specifically, 0 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 PlayItem{) items in order of.
their appearance.
[0119]
Following as many PlayItem() items as the number in the
'number_of_PlayItems, 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
accordance with the PlayList (), and its details are
described later with reference to Fig. 7.
- [0120]

"Description of PlayItem()"

Next, Fig. 6 shows the internal structure of the
PlayItem() included in the PlayList() in Fig. 5.

{0121]




[0121] 46 At the beginning of the Playlten(), a
length (16 bits) is located, and the |l ength represents
the size of the Playlten() including it. [0122]
Followi ng the length, a
Cip-Information-file-name-length (16 bits) and a

Cip Information file nanme (variable length) are
sequentially located. The Cip Information file nane

| ength uses the nunber of bytes to represent the size
of the dip Information fi & name subsequently

| ocated. The dip_Information file _nanme represents a
file name of a clip information file (files in. Fig.

4 mhase dansiions o e e Pl ayaardnegponrdilRgidiid 316 iHits)
streamfile (file in Fig. 4 whose extension is PS)
is Mhighed s 4rd behgl Byegktbacdkp bysdiiies haydisd {f )thdased
on the above-described naming rule for file nanes of
Platheerel) pirstwebimd idte. and the clip information files,
the file nane of a clip information file to be pl ayed
[01dakck by the Playltem O can be recognized and the clip
' stream file can be specified. [0123] Follow ng the
OFqilpWﬂ@Qwéﬁﬁodeﬂqt@:n@ne an INtime (32 bits) and

= time (32 bits) are ential|ly |ocated.
Cllqﬂfﬁ'iﬂr“ﬁféqmﬁlllﬁé_WJW‘lﬁT 1oy raypettivel y

Clig_fg%ormation_file_name {variable length) are
sequentially located. The Cliprnformationwfile_name_length
uses the number of byteé 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 extensions 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 information
files, the file name of a clip information file to be bléyed
.back by the Playltem() can be recognized and the clip 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

information designating a playback start position and time




i nformati on designating a playback start position and
time 47 information designating a playback end
position in aclip streamfile specified by the Cip
Information file name. [0125] According to the IN
time, a position in the mddle of the clip stream
file (including the beginning thereof) can be

desi gnated as a pl ayback start position, and,
according to the OQUT time,_a position in the mddle
of the clip stream file_(ﬁﬁcTuding its end) can be
desi gnated as a playback end position. [0126] Here,
according to the PlayltemD content between the IN

infdinmet ool ddrel U irigres (fla et ighdstgeeaimifdrl eéin a clip
specified by the Aip_Information_file _name is played
strdmae ki 1 Eorenti fipldaymd thec lCloyp tThef Rimmt taem fQ lies name.
hereinafter referred to as a clip, if necessary.
[013%127] "Description of PlayListMarkO' Next, Fig. 7
shows the internal structure of the PIayLlstNhrkO
| Acicedednion tohéhpl YL IE4Pei A Pegltion [p128F mgddle of
descri bed above, PIayLlstNhrkO is a set of zero or
the i@ MHIERD tidrke f’é#”é%i'ﬂg S8 degsi N gy iIERGFep )i iRan
ase of pla bac ned I n accardance wjth the :
be qarnupiniaiechaidg LB A g Hae PICay L (St Mh SO KT
to éﬂ%lghfté?gé’n% %%%itlon 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, if 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 PlayList() (Fig.
5) including the PlayListMark{). One Mark() item includes

at least time information representing a time on the time




at least tine information representing a tine on the
time 48 base of playback perforned in accordance with
the PlayListO type information representing the type
of Mark(, and argunent information in which, when the
type information represents a type of creating an
event, the argunent information serves as an argunent
for the event. [0129] Specifically, at the begi nning
of the PlayListMarkO, a length (32 bits) is |ocated.
The length represents the $8ze of the PlayLi st Mark()
including it. [0130] Follow ng the Iength, a nunber
of PlayList marks (16 bits) is |located, and the
basdusbesl HfpHhiaybe stormedsinepeeseassceheiaunbee eflayrist (),

mar ks (Mar ko) subsequently |ocated. Follow ng the
typenumterrnoft iRlraWdmstamerksinasc st rafc tMars( )of armt ks
as the nunmber in the nunber_of PlayList nmarks are
arguwiesgdr iibethrnfadizt] inAtwhileh begiemitige dfypehe riverdogyt ian
mark type (8 bits) is located. The mark type is the
reprijzovd g yd vipd orihatieat ig an eprasgenttdie e gupsa tof
) Marko including the mark type. [0132] In this
infonmsddiore fer ese sy Fés agfaumETo fiate|thge eviemit - exanpl e,
: three types, Chapter, Index, and Event. [0133]
[0129]

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

[0130]

Following the length, a number of PlayList marks (16
bits) is located, and the number of PlayList marks
- represents the number of marks (Mark{()) subsequently 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 information and
- 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




Marko. (hereinafter referred to as a chapter mark, if
49 necessary) whose type is Chapter is a mark of a
begi nning position in a chapter which is a cue unit
of dividing the PlayList O In addition, Marko
(hereinafter referred to as an index nark) whose type
is Index is a mark of a beginning position in an

i ndex which is a unit of further dividing the
chapter. Marko (hereinafter referred to as an event
mark, if necessary) whose?ype is Event is a nark of
a position at which. an event is created during

pl ayi ng back content in accordance with the

necdd Sty Stiho 43 eafpON SfcHAia averd Dymadtie ©\e e Bk rigs
reported to the script control nodule 211, as

posessd i freds | atigstef OiB4dh Here,cwee neliat |crms:hjxndmtg/vama
the value of the mark type and the type of MarkO is

Plawhiomn()i n Firg.additicoor agk t)o Fegeimhftlen sefetrrien tHve as
mark type in the chapter mark. In addition, 2 is set

an indehenamdok whypes itypdeld ideledrdrk ,a awd i3 off @ degiinming
the mark type in the event mark. In Fig. 8, anong

posigiinin ivalajesindgt eduimtted Hya tue theprdk ﬁtgrptélero dlaﬁdiwgt dhe
255 are reserved for extension in the future. [0135]

chameter r MR llck(MF Finf L tRT Afgwiash Tthe ik AvRsd, H@rk
mar k nane length (8 bits) is |located. I n addition,

1f nefessaty of‘”t‘h'séa NefG, 152 FenE damé %%é’f(ﬂpﬁﬁlésl)on at

whlc!r]fgra{pocr:?g\%gldtstlr;%e%a%%é}f | en tal}l%%d bac(?( content in

accordance with the PlayList(). Creation of the event by
the event mark is reported to the script control module 211,

as described later.
[01341]

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. In |
 addition, 2 1s set in the mark_t?pe in the index mark, and 3
is set ‘in the mark type in the event mark. 1In 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 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_st:ing (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




descri be the nanme of Marko. The mark_nane_I| ength and
the - 50 mark name string respectively represent an
effective size of the mark nane string and the nane
of the mark name string. Accordingly, the nunber of
bytes represented by the mark nanme_l ength fromthe
begi nning of the mark nane string represent an
ef fective nane of Marko. [0136] Follow ng the mark
name | ength, four elenents that associate the Marko
defined on the PlayList O Wth the clip streamfile,
aref to Playltemid (16 bits), a mark tine stanp (32
bits), an entry ES streamid (8 bits), and an
marEHdne Br iy atsssddearaly (Shidet ae sempentvaldyze of
'ocateéd. [0137] In the ref to Playltemid, IDin the
the Rl ofarfe sefdiadg andbete isamtesef ified rark . Ry | dtemy .
to which; the Marko belongs. The ref to Playltemid
Acceapraidligs tPlayidmm O (Filgyted) remradercdtedvlrk ocleel ongs,
and, in addition, as described in Fig. 6, the clip
mark_nfeorareltdrgyttf | frorarithe Heeglnplng reamhd inarlgreame string
specified._40138] The mark tinme stanp represents the
rephgssint gm (@fifpotivegrasemiedidk Varko in the clip
streamfile specified by the ref to Playltemi d.
[01369139]

Fqllowing.the mark name length, four elements that

associate the Mark() defined on the PlaylList () with the clip .

- stream file, a ref to PlayItem 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 PlayItem id, ID in the form of a serial

. number is described for PlayItem({) to which the Mark/()

“belongs. ‘The ref to PlayItem_ id specifies PlayItem() (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 Playltem id. |
[0139]

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



Here, Fig. 9 shows rel ationshi ps anong Pl ayList O 51
Playltem(), clips, and program streans stored in a
clip streamfile. [0140] In Fig. 9, the PlayList O
consists of three Playltem( itens, and serial nunber
I D #0, #1, and #2 are assigned to the three
Playltem() itens, respectively. Here, Playltem() to
which ID #i is assigned is hereinafter described to as
Playltem #i, if necessary. [0141] 1In addition, in
Fig. 9, clips that are pi"eé-s’“of content to be played
back based on Playlten#0, Playlten#l, Playlten#2 are
respectively shown as Clip A, dip B, and dip C
PlayOdR]) , SUbstancendfpeogtamp ¢Sreams agr@mnadstireamcifiom
the INtime to the QUT_tine, anong program streans
stredmredien a clip streamfile (further specified by. a
clipinformation file) specified by the dip
[014QfFormation file name in the PlayltemOin Fig. 6. In
Fig. 9, programstreans, which are substance of Cip
AInCEiiy B2 ,andieCBlpySisdrie cespdettisvelly thelkewr layItem ()
. Program Stream A, Program Stream B, and Program
itengir i Ge il Fjunipy; gié%a#w efli mrE ¢ girg maggigaed to
t hat serves_ as the .
the three PlayItem({) items, respectively. Here, PlayItem{)

to which ID #i"is assigned is hereinafter described to as
PlayItem #i, if necessary.
{01417

In addition, in Fig. 9, clips that are éieces of
content to be played back based on PlayItem#0, PlayItemitl,
PlayItem#2 are respectively shown as Clip A, Clip B, and
Clip C. |
{0142]

Substance of a clip 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. 6. 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




mark of position (tine) on the tine base of playback
52 perforned in accordance with the PlayList(), its
ref to Playltemid and mark_time_stanp are descri bed
in the follow ng manner. [0144] |In other words,
since tine tO is a tinme at which playback of
Playltem#l is perfornmed, 1 as the ID of the
Playltem#l is described. In addition, since, at tine
TO, Program Stream B, which is substance of Cip B
is played back based on~PPayrten#l, a tine.
corresponding to tine t0O of a clip streamfile in
whi ch Program Stream B is stored is described. [0145]
perRSHREd | 1YY Dacdkrdand? Ovi th agad plafensey kKoits
associated with a particular elenentary stream the
ref ed I y1 A8 Sdi eiodn drc aide k heirent s tyadgS qré vid scsiseamn dche
‘are used to specify the elenentary stream
fol Gpeiid imadnar. in the entry ES streamid, a streamid
which is later described, of (the PES packet O shown
[0144] Figs. 16 to 18, which is described later, in
whi ch) an el enentary streamthat associates Marko (is
| deatcader yoddlser isiage Ibimgddid ilgna Gime |g¢ which
entry_ES private_streamid, a.private-streamid
plavitah ok Mesdriadd |4 greriorned pr \at deakierds i the he
private stream PES payl oadQ . which is |later described
PLaiEmbnich 44 QAT n B} GIBE1q0, - (He tine 10,

el ementary stream . .
Program Stregﬁ B, é%ich is substance of Clip B, is played

back based on PlayItem#l, a time corresponding to time t0 of
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_PESmpayload(), which is later described and

which is shown in Fig. 21, in which) the elementary stream

that associates Mark() {(is located), is described.




that associates Marko (is located), is described. - 53
- 1 [0146] For exanple, when, in a clip in which Video
Stream #1 and Video Stream #2 are multiplexed, a tine
of generating Chapter needs to be changed between the
case of playing back Video Stream #1 and the case of
pl ayi ng back Video Stream #2, in the entry ES stream
id and entry ES private streamid of MarkO at a
chapter mark generating ti in a node of playing back
Video Stream #1, the streamid and private-streamid
of Video Stream #1 are described. In addition, in the
entry ES streamid and entry ES private streamid of
[014vr ko at a chapter mark generating tinme in a node of
pl ayi ng back Video Stream #2, the streamid and
pFovaeeaspleanwhenef iXi declspr eanwh2chr ¥iddesSkirben. #1
[0147] In each of the entry-ES-streamid and entry ES
and phideat & toteegamd chrsf mvEtke tdx@d,i @ romeasfogenesadting
. wWth a particular elenentary stream for exanple, O is
Chapfege miassty oo beg|chapgiadoliaigyacie téyet 9 sES Qfr indaydng back
streamid, a mark-data (32 bits). is |located. The mark

Videgard iesTarigurfeift Thit tanst i oh PHavind dPachnéhdsar Rbream #2,
in t%%gE%Eﬂ%ﬁj%ﬁj%%gggséﬁ%pgggg%¥ﬁ§ﬁ£;'gfgffggégigg¥%éﬁifﬁqof
Mark() at a chapter mark generating time in a mode of
playing back Vidéo 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_privateﬁstream_id‘of Mark() at a chapter mark
generating time in a mode of playing back Video Stream #2,
the stream id and private stream id of video Stream #2 are
described.
[0147]

In each of the entry;ES_stream*id and
entry ES private stream id of Mark() that is not associated
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




the event mark. When the Marko is a chapter mark or an
- 54 index mark, the mark data can be used as the
chapter or index nunber represented by the chapter
mark or index mark. [0149] "Description of CipO"
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"; ahd~"00003.CLP" are

| ocat ed. They respectively store netadata representing
the natures, or the like, of clip streamfiles

inde¥0Rddk PShe mOOORRS cardansk "QR0ZPIThd el oit he
"STREAM' directory. [0151] Fig. 10 shows the interna

ind&t ruginge ofptdeerabayeelibfe didpprgmtiayk fdd eddd:p@ark.
[0152] At the beginning of clip information file Cip

[0143] a presentation-start-tinme and a
presentation-end-tinme (32 bits each) are sequentially

" Dyt iguk ictheo Pr&isignt)dt i on-start-tine and the

presentation end time respectively represent start
al¢xénd thienda tiegng Icsityustbeancfi Laec 6 ips poidirAg tien
clip information file Cip O. The time in the clip

fll%t"flé%ﬁﬁ fedtensigess By B ahihaht ilf dosretes Ky Ghe

_ ti me_of MPEQR2- System
MCLIP" directory is described.

[0150]

In Fig. 4, in the "CLIP" directory, three clip
information files "00001.CLE"™, ™"00002.CLP", and "OOOOB.CiP"
are located. They respectively store metadata representing
ﬁhe natures, or the like, of clip stream files "00001.PS",
"00002.PS", and "00003.PS" located in the "STREAM"“directory.'
{0151]

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

[0152]

At the beginning of clip 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}




[0153] 55 - Follow ng the presentation-end-tinme, a
reserved for word alignnment (7 bits) and a capture
enable flag Cip (1 bit) are sequentially | ocated.
The 7-bit reserved for word alignnment is used to
establish word alignment, and, simlarly to the above
capture enable flag PlayList shown in Fig. 5, the
capture enable flag ip is a flag indicating whether
to permt secondary use of video data. [0154]
However, the capture enabl @>ftag PlayList in Fig. 5

i ndi cates whether to permt secondary use of video
data (video data belonging to PlayListO

CENARAMY RGhd Pr2setitdeq ool keamuwicchal s pl ayed back
by PlayListO while the capturé enable flag PlayLi st

resdiydd gfod Ovdili £RE gEmarhet TEbitis) paidid secondary use

of video data corresponding to a video stream
capt(etemamialy Slagamigl (i den)) sty exbquersicdlly stoesrad.

file corresponding to clip information file dip().

The Thdrief oresettmd capt wreshadl igyrineag: Hlayldest da dbigpblhish
and the capture_enable_flag _PlayList in Fig. 10 have

wordlig¥iegramnt yrdndg, (vianiges)loftoitden aduree whose

’ secondary use is to be permtted. !plS%% As

caplgs, rasdd & o i Iy e gty elte e I dd'ePl ayLi st
in Fig. 5 the

capture_é%a?lemflanglip is a flag indicating whether to

permit secondary use of video data.

[0154}

.However, the capture enable flag PlayList in Fig. 5
indicates whether to permit secondary use of video data
(video data belonging to PlaylList()) corresponding to a
video stream which is played back by PlayList{), while thé
capture_enable_flag_PlayList in Fig. 10 indicates whether to-
permit secondary use of video data corresponding to a video
. stream (eleméntary stream of video) stored in a clip stream
file corresponding to clip information file Clip{).
Therefore, the capture enable flag PlaylList 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 PlaylList in Fig. 5, the

capture enable flag PlayList in Fig. 10 can be formed not by




capture_enable flag PlayList in Fig. 10 can be forned
not by - 56 one bit but by a plurality of bits.
[0156] Following the capture_enable flag dip, a
nunber of streams (8 bits) is |located, and, in the
nunber of streans, the nunber of follow ng
Stream nfo{) structures is described. Accordingly,
foll owing the nunber of streans, as many Streamn nfo()
structures as the nunber in the nunber-of-streans are
described. [0157] At the ®eginning of Streaminfo O a
length (16 bits) is located, and this |ength
represents the size of the Streaminfo Oincluding it.
one old oM he drangihta ofStyieami d (8 bits) and a
- private-streamid (8 bits) are |ocated, and the
[oi®dyYeamid and the private-streamid specify
(identify) an elementary streamthat is to
be&addesiiaiged hewichiptiilre Snabdwi MflagOClipQ188] Here,
Fig. 11 shows rel ationshi ps anong the streamid and
numbydie @f | vateust ridamith)it Haa lspyedidd, amdg| dmerither y
stream and elenentary streans. [0159] The streamid
nunhesr jdfertirsdng,o theatnysiss ¢dd fod ove novREGzagJ sifenh)
specifications, and its value is determ ned

strysEfyiehafd descrdhadd -at AR n@ype ) gl oaring élent ary

stream

“ number of streams, as many StreamInfo () structures as the

‘number. in the number of streams are described.

[0157]

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 StreamInfo();

[0158]

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
MPEGZ-System specifications, and its value is determined

beforehand for each attribute (type) of an elementary stream

{data). Therefore, an elementary stream having an attribute




(data). Therefore, an elenentary stream having an
attribute - 57 defined in the MPER- System
speci fications can be specified only by the stream
id. [0160] 1In this enbodinent, an elementary stream
whose attribute is not provided in the MPEQ- System
specifications can be also used. The private stream
idis information identifying an elenmentary stream
whose attribute is not provided in the MPEQ- System
specifications. [0161] Tn°Fig. 11, regarding
el ementary streans of four attributes, or an
el enentary stream of - video encoded by the coding
defi(ReLadi Ak d8fFigred gt MPEGe AIT iRl ANMRIHAIAIStHE&Pecified
(hereinafter referred to as an ATRAC audio stream if
onlynesesdar Wi refanaddi.o encoded i n ATRAC (Adaptive
Transform Acoustic Coding), an el enentary stream
[0lg0Hereinafter referred to as an LPCM audio stream if
necessary) of audi o encoded in LPCM (Linear Pul se
CodetMbdubmbpdapnenandaaneekappheayy stsepmamhose
(hereinafter referred to as a subtitle stream if
attridedses doy nogf pyebtidede 1 thel MREGISIRYS Usst iperitfieations
streamid and the private-streamid. [0162 In the
can peE@ldsqy JSeM-st AhFaPFiviate $tgee dél ishdmformation
.elenentary streans of video encoded by the cading in

iden_l?li@@l_n&r énnﬁlleF‘&Fl@%d’ By i§Shghoge atdiénhs ¢s not
sprov&%%%t&%ykgg %%EGZuSystem_specifications.

[0161]

In Fig. 11, regarding elementary streams of four
attributes, or an elementary stream of video encoded by the
coding (decoding) defined in MPEG, an elemenfary stream
{hereinafter referred to as an ATRAC audio stream, if

‘necessary) of audio encoded in ATRAC (Adaptive Transform
'hAcoustic Coding}, an elementary stream (hereinafter referred
“to as an LPCM audio stream, if'necessary) of audio encoded
in LPCM (Linear Pulse Code Modulation), and an elementary
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 staﬁdard, 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 OxE0 to OxEF (0x



el ementary stream a value in the range of OxEO to
OXEF (Ox 58 indicates that the follow ng character
string is hexadecimal. Accordingly, regarding

el ementary streans of video encoded in the coding in
MPEG sixteen elenmentary streans of video that can be
identified by the streamid having the value in the
range of OxEO to OxEF can be nultiplexed into a
program stream [0163] Since identification of

el enentary streanms of vided® encoded in the coding
defined in MPEG can be perforned by the streamid
havi ng the val ue of OxEO to OXEF, the

indifd e ectsdt egme | fol BoliDhg I €6k & €6le £ CaPrbegl §80ReELdecimal.
[0164] In addition, in the MPEQ-System regarding the

AccATRAG ] wudicyssddiaame tdwe G audicanad reefamidad driided
subtitle audio stream the streamid is not defined.

- in {65 dingcdor dMERH,Y,slixtddn s lemeodiamntst reeger difng iakeo
el ementary streamin which no streamid is defined in
thatt man VREGRB\sitfeimd MBI hchat esim vk Ihee irgpridsevailvg in

an attribute of private-streaml1l in the MPE&- System
the jrange|afy dFds thdxER G@ambied mudid plioxest dinticons, paggram
-~ . shown in Fig. 11, the private-streamid is used to
Stregdy-formidentification (specification). [0166]
_{0163]

Since identification of elementary stfeams of video
encoded in the coding defined in MPEG can be performed by
the stream id having the value of 0xE0 to OxEF, the
private stream id is not required (can be ignored).

[0164]

-In addition, in the MPEGZ-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—Systém, 0xBD that is a value representing an attribute
of private stream.1l 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




Specifically, in identifying an ATRAC audio stream a
59 private-streamid having a value in the range of
XOOto OOF is used. Therefore, sixteen ATRAC audio
streans can be nultiplexed into a programstream In
addition, in identifying an LPCM audi o stream a
private streamid having a value in the range of Oxl O
to OxI F is used. Accordingly, sixteen audio streans
can be multiplexed into aéfrogran1 stream In
addition, in identifying a@3ubtitle stream a
private-streamid having a value in the range of 0x80
to Ox9F can be multiplexed into a program stream

priv3E0 dt reBRe 18t heainyd and 1iRke ipr vt eesigee T 00N &0
furtther déscribed later. [0168] Referring back to

0x0FFIiG uk@d.f olThewat® ridhe siprticeat aTRACeamdid, streams can be
StaticlnfoOQ and reserved-for-word-alignment (8 bits)
mul tapd eseql dniticalal yrdgoeat ed.relam.t hdnStaatdidlinfhg @n
information that does not change during playback of
iderdn foliene mradpCit reaimos ségickived sy riyadter sdmeagh did having
private-streamid (described in the Streaninfo(cz
a valpe ddi et wengeaoifc Oale( tr) Oxpédt dis $1sefd .t héccordingly,
. Staticlnfo( ) are described |ater with reference to
sixtgeg applio FErEeMsTRENr £SeFYeF-HPdEXRcr ddio gnPERILaE
used to establish word alignnent. .
stream. In addition, in identitfying a subtlt}e stream, a
private stream id having a value in the range of 0x80 to
0x9F can be multiplexed into a program stream.
[0167]
The stream id and the private stream id are further
described later.
{0le68]
Referring back toc Fig. 10, following the
private stream id, StaticInfo(), and
reserved*for_word_alignment (8 bits) are sequentially
located. In the'StatiéInfo(), information that does not
change during playback of an elementary stream specified by
-rarstream~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..

{0170]




[0170] 60 Follow ng the reserved-for-word-alignnent,
a nunber of Dynamclnfo (8 bits) is |ocated and the
nunber of Dynam cl nfo represents the nunber of sets of
pts_change point (32 bits) and Dynam clnfo() which are
subsequently |l ocated. [0171] Therefore, follow ng the
nunber of Dynam clnfo, as many structures of the pts
change point and the Dynamiclnfo() as the nunber in
t he nunber of Dynam clnfo are described. [0172] The
pts change poi nt represeﬁtéoa_tine that information
of the Dynam clnfo O becones effective, which forns a
set- with the pts_change _point. Here, the
PtEn 10kage; plicntre semvieeh feepresentad ilgmmetnitiye sof the
head of the elementary streamis equal to a

numips e sent Bynan:siatd - (8 el v chs | socalestratddla t he
beginning of clip. information file dip()

nuniger ref poywhimige fof @ odppe stnteantie |runke whdthsate of
elementary streamis stored. [0173] In the

pts iramde|pdio(t 632 daltid andhdyanid orimt) omicgh are
descri bed whi ch changes during playback of an

subgg @RI B L 0%t ¥%hm specified by the streamid and the

rivate streamid. The information described in the
{01 haniclnfo() becones effective at a playback tine

- r%%%%%%%&%q %%l&%%ing the number of DynamicInfo, as many-
~structures of the pts change point and the DynamicInfo({} as
the number in the number of DynamicInfo are described.
[0172]

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 €lementary
-stream is equal to a presentation start time which is
described at -the béginning of clip. information file Clip()

- corresponding to a c¢lip stream file in which the elementary
stream is stored.
[0173]

In the DynamicInfo(),'so—calied 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-thel

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




pts_change_point, which forns a set with the
Dynam clnfo(). 61 Details of the Dynam clnfo() are
described later with reference to Fig. 13. [0174]
Fol | owi ng as nany sets of pts change_point and

Dynam clnfoo itens as the nunber in the
nunber _of Dynamclnfo, EP map Ois |located. The

EP map( ) is described |later with reference to Fig.
14. [0175] Next, details of the Staticlnfo Oin Fig.
10 are described with ref@tence to Fig. 12. [0176]
Fig. 12 shows syntax of the Staticlnfo(. [0177] The
Staticlnfo() differs in content depending on the

Det@f1d i bpitend tKREIMIET B SO a5 At dYg HR e Merde Yoisily eam
The attribute of the elementary stream correspondi ng

reféeeride tStmigclifo Ois identified by the streamid
and private-streamid included in the Streanminfo Oin

[01'HpP. 10, which includes the Staticlnfo() . [0178]
When the el enentary stream corresponding to the
Stratlilchniing( psi silaayvisgds stfr pam _Cbenganpoingi daed), the
Staticlnfo Oincludes a picture-size (4 bits), a

- Dyndmigdnfatle i(tens ta thendiuaber fiitaghEl bit), and a

number of DynamicInfo, EP_map() is located. The EP _map () is

described later with reference to Fig. 14.

[0175]

B Next, details of the StaticInfeo() in Fig. 10 zare

described with reference to Fig. 12.

[0176]

Fig. 12 shows syntax of the StaticlInfo().

[0177}

The StaticInfo ()} differs in content depending on the
attribute (type) of a corresponding elementary stream. The
attribute of the elementary stream COrrespondiﬁg 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.




reserved for word alignnment for establishing word
alignnment. 62 - [0179] The picture size represents the
size of (a picture displayed based on) video data
corresponding to the video stream The frane rate
represents a franme frequency of the video data
corresponding to the video stream The cc flag
i ndi cat es whet her cl osed caption data is included in
the video stream In other words, for exanple, when
the closed caption data i% ihcluded in the video
stream the cc-flag is set to 1, and, when the cl osed
caption data is not included, the cc flag is set to
[017@] [0180] When the el ementary stream corresponding.
to the Staticlnfo() is an audio stream (stream ==

APk Qbicthee Stabki ebptebyntbcthdesias addila panguage
code (16 bits), a channel _configuration (8 bits), a

di splifageeX ibsitseric en() 1 viidel, datas amplresgohdaquency the itdep
and a reserved-for-word alingnment for establishing
streaor.d dhiegirent, rat@l8tpriesentise aaddians dnpuagecyodd, the

code which represents the |anguage of the audi o data
videpneladde ¢oirrreshpengddido tet tagnvildleodedaciaged. Thige cc_flag
~_.channel configuration represents the attribute, such
indiggtgsnatiesherscéprsed capiicni SRiAndss, ivclukled daditge

data included in the audio stream The |fe existence

videp,gitegels whet RERSX FOREnpHLS S*eFRRfel WhET fheyfegsed

_capt&gntggta 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 stfeam 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 (lrbit), a
~sampling frequency (4 bits), and a .
reserved for word alingment for establishing word alignment.
(0181]

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

audio stream. The lfe existence has 1 when the channel is




audio stream The |fe existence has 1 when the channe
is - 63 included, and has 0 when the channel is not
i ncluded. The sanpling frequency is infornmation
representing a sanpling frequency of the audi o data
included in the audio stream [0182] Wen the

el enentary strean1corresponding to the Staticlnfo O
is a subtitle stream (stream == SUBTI TLE), the
Staticlnfo O includes a subtltle | anguage code (16
bits), a configurable fTa@ (1 bit), and a reserved
for word alignnent for establishing word alignnent.
[0183] In the subtitle | anguage code, a code is

incldesa, kadd ndd ah wiept esentchddie 1 anguage iefcisideld.t | €he
data included in the subtitle stream The

sampelainfd gireahlendy aigs | i fiorermirin orepdaxdintanong waetdiemng
to pernmt changing display of the subtitle

freqladrany red Uded dutlidhedasubtindledstd damtthreo musl ige fsdudetam .
di splay form For. exanple, when.changing the display

[018§20rm is permitted, 1 is described, and, when it is
not permtted, O is described. Subtitle data di spl ay
|W@ﬁ@dé@eaedﬁgﬁméﬁrysﬁiéeém sabreependand, tai spray

posi tion, display color, a display pattern
StatfiSIRMTig dr° he dRIELe i) GiSEARN a1 SCEgATED g the

Sta a veé&)ﬁu direction and a horlzontal d|rect|on)

BEHGRT oh TP Tyt&m TG dgcode (16 Hits), 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 included 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
direction). |
- [0184}

"Description of DynamicInfo ()"

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




Next, details of the Dynamclnfo Oin Fig. 10 are 64 -
described with reference to Fig. 13. [0185] Fig. 13
shows syntax of the Dynam clnfoD. [0186] At the
begi nni ng of the Dynam clnfoQ a reserved for word
alignment for establishing word alignment is |ocated,
and the followng elenents differ in content
dependi ng on the attribute of the elenmentary stream
corresponding to the Dynam.clnfo O Simlarly to the
case of the Staticlnfo() Bescribed in Fig. 12, the
attribute of the elenentary stream corresponding to
the Dynamiclnfo Ois identified based on the stream
desdxlilogdl witly atef stgreamia Fiqwclugled in the Streani nf o0,
in Fig. 10, including the Dynamclnfo O. [0187] In
[018% Dynam cl nfoO as described in Fig. 10, dynamc
rinformati on that changes during playback of the
elfgmentlar whostsr egmtieg dds chieb&ygnamichodgh)t hi s dynami c
information is not particularly limted, in the
[01%mbodi nent in Fig. 13, data corresponding to the

el ementary stream corresponding to the Dynamiclnfo O
, Bthdbhe §egdnrndnopet Aber PHaeBLEoBLpUl ratri bute of

data_obtai ned fromthe el ementary strea of data
re s AR T A STy A Pa o ek Fadment

is f¥¥%|g ,e%ﬁd1éﬂgaéaf¥gﬂfﬂgﬂgié%énts 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 elemeﬁtary stream corresponding to the DynamicInfo{) is
identified based on the stream id and private stream id
included iﬁ the StreamInfo{), in Fig. 10, including the
DBynamicInfo ().

[0187]

In the DynamicInfo(), as described in Fig. 10, dynamic
idnformation 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
PynamicInfoe(), 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]



[0188] 65 Specifically, when the elenmentary stream
corresponding to the Dynamclnfo Ois a video stream
(stream = VIDEOQ, the Dynamclnfo() includes a
di spl ay aspect ratio (4 bits) and a
reserved-for-word-alignnent for word alignnment. In
the display aspect ratio, for exanple, an aspect ratio
of video data is described as an output attribute
(display form of the videg data, which corresponds
to the video stream In-otRer words, in the
di spl ay-aspect-ratio, information which indicates the
aspect ratio is, for exanple, one of 16:9 and 4:3 is
desgetbefcal Iy I hendly namé cd ndree G of v § heeath dedr 8¢ §9Mdling
in addition to the aspect ratio, for exanple, the
to shezeDyXapixthEolly Ysphxelideoostacpmctatechmsed VODEO),
video data,, or the like, can be described. [0189]
theWagnamheIrKetenincyudeseamitoptagpasdeny rettihe (4 bits)
Dynam clnfo () is an audio stream (stream AUDI O), the
andDgnafserned( foncvaddsahighmene| fassvghdeal igamphts) In
and a_ reserved_for_word_alignnment for establishing
thewgigrapygafRtt_rehiehefehaphelPaSsi gAneAPSChhEAtifect
audi o streamincludes two-channel audio data,  an
Vld%atﬁﬁ?aa%ﬁrgﬁﬁ?él?%ﬁt%ﬁta$o?H$P6F athelbwbe chdhaBlaYi s
descr.i bed. Specificall in the chan ass
- formpc g nﬁ??oﬁlﬁg%od%%?f %lal%. A TRk e %stOtEJé 5%9

-str?%@CPﬁ nelﬁ$%§g§%g and dggl &Pg$in9u %écksragssigned
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) ofia 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 == AUDIO), the
DynamicInfo() includes a channel assignment (4 bits) and a
reserved_formword_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 chanﬁels 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]



[0190] 66 Wien the elenentary stream corresponding to

the Dynamiclnfo() is a. subtitle stream (stream ==

SUBTI TLE), the Dynamiclnfo Ois forned by a reserved

for word alignnment for establishing word alignnent.

In other words, in the enbodinent in Fig. 13,

regarding the subtitle stream an output attribute as

dynam c information is not defined. [0191]

"Description of EP mapO' Next, details of the EP nmap()

in Fig. 10 are described” @fth reference to Fig. 14.

[0192] Fig. 14 shows syntax of the EP map O . [0193]

In the EP mapQ, for each of elenentary streans stored

| hhe tell R1shcedmrti s reah espeReipdadiodt ke &hiep

information file AipOin Fig. 10, which includes the
Dynanf dMIQ ()i Nforarahilan tife esdeal ereteny 5t r9BUTITLE), the

concerning a decode startable point (entry point) at
Dynasiicdn fdeQodi ngf cvanred ey st ardsedvd D14 wddet eglignment for

regarding a fixed rate stream the decode startable
estaidiimthican werd cunidiimerdal cllratdtdrer Moweler ,in ridgar di ng

a stream having a different size for each video
embogigwyy um tEiguch? asegargingpltda fubtsittleamtareaaviadeo

output attribute as dynamic information is not defined.

[0191]
"Description of EP map()"
Next, details of the EP map() in Fig. 10 are described

with reference to Fig. 14.

f0192]

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.'lO, 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 encoded in accordance with the MPEG standard, the



stream encoded in accordance with the MPEG st andard,
the 67 decode startable point cannot be found by
cal cul ation, and cannot be found unless the streamis
anal yzed. Rapid recognition of the decode startable
point is inmportant for perform ng random access, and,
according to the EP mapO, the decode startabl e point
can be rapidly recognized. [0195] In MPERX-Video, the
begi nning of an intra-picture including a Sequence
header O (sequence headerT,68t6., is a decode
startable point. [0196] At the beginning of the EP
mapO, a reservedfor _word alignment (8 bits) for word

decalie gstBAtabse pofaAtedanAdtl Be found by calculation, and
nunber-of -streamid-entries (8 bits) is subsequently

canhotabedfolhe aunibes- the ssteammi s eabal esedr epResedt s
t he nunber of elenentary streans in which the EP nmapO

recdgsttibesof nftbendecode oft ardelcbeepsinat t abl emporbhant for
%0197] Fol | owi ng the nunber of streamid entries,

periafpingt Fondondeatesyi ngndn afeprniag ytat veant? ghee (),
informati on of a decode startable point of the

the fepede ap a5t rlohen RPENT reprbedr§Pidbat BACPPR1 28 many
times as the nunber represented by the

[01%>bber - of - stream i d-entri es. [0198] Specifically,

II?EHMﬁgéa)%fgéS?-gﬂgabeginning 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_df_stream_id_entries-(8 bits) is
subsequently located. The number~of_stream;id_entries
- represents the number of elementary streams in. which ﬁhe
_ EP;map()-describes information of a decode startable point.
{01971

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




nunber-of-streamid-entries, a streamid (8 bits) and
a 68 private streamid (8 bits), which are
information identifying the elenentary stream are
| ocated, and a nunber of EP entries (32 bits) is
subsequently | ocated. The nunber of EP entries
represents the nunber of decode startable points in
an elementary' streamidentified (specified) by the
streamid and private streamid imrediately prior to
the nunmber of EP entries- £81989] Follow ng the
nunber - of -EP-entries, a set of a PTS EP start (32
bits) and a RPN EP start (32 bits), which are
pm!rané@ry@fé@ﬁl of deapdes)st ajd Al & RO Sk dih

el ementary —stream specified by the adjacent streamid
idedidfy Hd ol &-Stdeaned £ disrdapeatad yodacat edidra as

many tines as the nunber in the nunber-of-EP-entries.
numpR 0P EFhaentliSEP &t asit s wWhichsiissanesqilecelcfated. The

information of decode startable point, represents a
numite 1 DIER decotss stardsbites pdietnuybeay baclddgca® in a

clip streamfile storing a program streamin which an
stamidnenterintst rigamn splagidited ns desor | dsshtbbow by t he

streamid and the private-streamid is multiplexed.
(spqgaiZoigd) by tthe RAN e sidiand whiici s smaterichi ece of

the information of decode startable point, a value is
1mmqﬂ*ﬂquﬁﬂprlor 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 points in the elementary
stream specified by the adjacent stream id and.

private stream id, is repeatedly located for as many times

- as the number in the number_of_EP_éntries.
{0200]

The PTSWEPwstart, 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 decode startable point, a value is described

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



which is obtained in the case of counting, in units of
69 pack() itens in programstream the positions of
decode startable points in the clip streamfile
storing a program streamin which elenmentary streans
speci fied as descri bed above by the streamid and the
private streamid are nultiplexed. In this enbodi nent,
the size of the pack() has a fixed value of 2048
bytes. Also, in this enbodi nent, one sector of the
disc 101 (Fig. 1) is 2048 Byt &s. [0202] Here,
regardi ng the video streanm ‘imrediately prior to its
decode startable point (entry point), a
packi()vatemst £ gaprdgrhackerebREStRacketi ©ibayi 89 H8€ode
attribute of the private-stream?2), which is
sta@lesbliebpdihakelin thel otapedtrednerplevatershgeanpLogran
packet stores information that is wutilized to decode
straawmi deowat cRaglkneatedyf sorebhs specvéiedstsedas@ribed
packet to the next private-stream 2 packet.
abogecbrdihgl ytreegaidi agdt hbevpdévater eanpainnidhar&PN EP
start, which is information of decode startable
mulpdbhexedot Thethast embodéwedt, sthet abre pbi hbejpsekf) has-
but the position of the beginning of a, ' ]
a fprpdavelserefn?P4Pobdted-i nfrk@Pat éPythpsi orbedimprt, one
actual decode startable point is described. {0203] In
sechgyi PEohhei AlERelRb fBHE), Lsets SP4PTRYERSstart and ..
EEE EP start itens, which are informati on of decode
[0z rtable points, are sorted in ascendi ng order

be&é¥é¥u¥ggarding the video stream, immediately prior to

its decode startable point (entry point), a private stream 2
packet (PES packet() having the atfributerf the
private stream 2), which is described later, is located.
The private_stream 2 packet stores information.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 RPNMEPmstart,
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 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




for each elenmentary stream specified by the streamid
and 70 the private streamid. This enables a binary
search for the sets of the PTS EP start and RPN EP
start itenms, which are information of decode
startabl e points. [0204] A nethod for random access
on variable rate streans and streans having different
sizes for video access units is described in, for
exanpl e, Japanese Unexam n Patent Application
Publ i cati on No. 2000-341640%(Japanese Pat ent
Application No. 11-317738). [0205] "Description of
Clip Stream File" Next, each internal structure of the
theCbkpvsateeanréshesd. (theis OO ES 4 WDNRrPSTeanrid for the
"00003.PS" in Fig. 4) whose extensions are PSs and
setphothtlae ePTHCEP esit &t tdred "IETREMM staltt ectemy, iwhicly. ade
is described. [0206] The clip streamfile is forned
infomsetion MPEMRCcHI®g e Sibeantdintesi ned in the MPEG 2
System (I SO I EC 13818-1). [0207] |In other words,
[02@¢f}Y. 15 shows Table 2-31, Table 2-32, and Table 2-33

described in the MPEG 2 System (I SQ | EC 13818-1:2000)
Sﬂgﬁmﬁngd[ﬁggxﬁandom'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).
[0295]

"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 (ISQ/IEC
13818-1:2000) standard.

[b208]

A program stream stored in a clip stream file is




A program stream stored in a clip streamfile is - 71
MPEG2 Program Strean() defined in Table 2-31 in the
MPEG 2 System standard, and includes at |east one
pack() itemand one MPEG program end code. A
description of the MPE&R Program Strean() is described
i n Japanese Patent No. 2785220, etc. [0209] One
pack() itemincludes one PACK HEADER and an arbitrary
nunber of PES packets (PES.packet()), as defined in
Table 2-32 in the MPEG 2 System standard. Details of
the Pack header() are defined in Table 2-33 in the
MPEG 2 System standard. [0210] Although, in the
MPENREGr2gbyst enrstarndaddfinbd snz@abfle Rhélpack ©hies MPEG-2
defined as a variable length, here it is fixed to
Sys2ea8 shypndsrdasaddsdénicbadesnaki geats. oRer phekridr étem and
here, the nunber of PES packet Oitens in one pack()
oneh¥&EE, pragrampengheede . WhandeRerpatkEp bégiths with a
private stream 2 acket, which is described |ater,
MPEBESPpagkety Pteran () cdéfr eSpondPRE FnddaprsppegnPatent No.
necessarily exits following the packet (in the same
'2785§8Q()Ftcrn addition thereto, a paddi ng_packet can be
[Ozlggated as the third PES packetQ The private_streant
o B ket is necessarily located at the beginning of the

pq&%é)paéggﬂlitem includes one P@CK HEADER and an

arbitrary number of PES packets (PES packet()), as defined

in Table 2-32 in the MPEG-2 System standard. Details 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 i1s fixed

to 2048 bytes, as described in Fig. 14. Furthermore, 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 same‘pack()). 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 of the pack().

- [0211]

When the pack() does not begins with the



When t he pack() does not begins with the - 72
private stream 2 packet, at the beginning of the
pack(), PES packet O which stores content data, such
as video, audio, and subtitles, is located. In
addition thereto, a paddi ng packet can be | ocated as
the second PES packet(): [0212) Figs. 16 to 18 show
the PES packet() defined in Table 2-17 in the MPEG 2
System standard. [0213] ngg PES packet () can be
broadly divided into a packet-start-code-prefix, a
streamid, and a PES packet length (Fig. 16); a header
portion (including a stuffing byte) whose structure
prichamgesrempehdhagkan, tde tisd reamndigr dheHd kemdkH)gs.
16 to 18); and a PES packet data byte (Fig. 18). Wen
PES theciPES( packetii $sores paddiengt pdeket fycheam vddee, audio,
paddi ng_strean), a padding byte (OxFF) (Fig. 18) is
and rgpelai ey, | btateehtert- aslimefditiyass e ratis raequired
~nunber in stead of a PES packet data byte. [0214] In
pPadqig eaekst gortt ik Jd-’rCE%t}%? PES Pt leacwd ESHRAMEH() -
jgs. 16 and 17, information which is called PTS
[Ozfifesentation Time Stanp) and which represents display

TS s 2 “WRPCR Pepr e BREL SGddoBrRGTE g Ok
2“1fgﬁgﬂﬁﬁéc §§§%Lﬁégﬁzﬁﬂg¥gﬂéggg3 PTS itgﬁs are added
f0213]
| 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 portioﬁ (including a
-stuffing;byte) whose structure changes depending on the
stréam_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
{(OxXFF) (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
(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




(decoding units, form ng the el enentary stream
defined in 73 the MPEG 2. Systen), and DTS itens are
added when defined in MPEG 2 System [0215]

El ementary streans which are nmultiplexed in a program
stream are stored in the PES packet data byte (Fig.
18) of the PES packet(). In the streamid in the PES
packet (), in order to identify the elenmentary streamns
stored in the PES packet data byte, a value in
accordance with the attribdte of the elenentary
streamis described. [0216] A relationship between
val ues described in the PES packet() and the

the MHHA-BUtRSE HdPeSnDDE eramArayre HdRaB e defimed in
in Table 2-18 in the MPEG 2 System standard. Here, in

MPEFID.Syk&emlabl e 2-18 in the MPEG 2 System standard is
shown. [0217] In this enbodi ment, anong streamid
[02MHl ues defined in the MPEG 2 System shown in Fig. 19,

for exanple, the values shown in Fig. 20 are
eRpeogedary02t8kamisn whtiledr awer deltiiplekiest dnbedipregran
five patterns, 10111101B, 10111110B, 10111111B, _
straampaoex e, ravd 1 1he BES_pastketefiitoy dytes Gtirgeambid of
' val ues. "x" represents an arbitrary value of 0 or 1.
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 of the elementary stream is described.
{0216]

A relationship between values described in the
PES packet() and the attributes (types) of elementary
streams are defined in Table 2-18 in the MPEG-2Z System
standard. 'Here, in Fig. 19, Table 2~18 in the MPEG-2 System
- standard is shown.
f0217]

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

[0218]

_ In other words, in this embodiment, five pattermns,
10111101iB, 1011113108, 10111111B, 110xxxxxB, and 1110xxxxB,
are employed as stream id values. "x" represents an

arbitrary value of 0 or 1.

{0218]




[0219] 74 The streamid of the PES packet() of an

el ementary stream having an attribute called private:
stream1l is set to 10111101B in accordance with Fig.
20. In addition, the streamid of the pack() of the
paddi ng packet is set to 10111110B in accordance wth
Fig. 20. Furthernore, the streamid of the PES
packet () in an elenentary stream having an attribute
called private-stream2 is_set to 10111111B in
accordance with Fig. 20.7[0%220] In addition, the
streamid of the PES packet( of the audio stream
defined in MPEG is set to Il OxxxxxB. Low five bits of

| OO s Alie 2Nt han PEgdipd cKetgamofuliBeelementary
identifying audio streans. |In the program stream

strdMPEGY R grram Siraamd )caBed prbjatalditresint danss set to
(audio streans defined in MPEG, which can be

1011 derits firechdyyotdencaudi tth Hireeard hunber ,adshint ilwen, the
mul ti pl exed. [0221] The streamid of the PES packet ()

stregfm a d/idfed st e Qs oMdflinaxhdHVREGdakafetis et to ‘
1110xxxxB. Lower four bits xxxx of 1110xxxxB

101 ek driy acaa i asa rmedih ftitber? ( dedturihiargosa . déd e
streans. In the programstream 16 (= 24) video ,

stragn eighd \H%@@mt’d@f iedn £ IAPEGt A 5ihi S <@dh eeing
identified hy the video stream nunber, can b

e
. an qﬁﬂquﬂ§§“9§ quxggayate_stream_ is set to 10111111B in

accordance with Fig. 20.
[0220]

In addition, the stream id of the PES packet(} of the
audio sfream defined in MPEG is set to 110xxxxxB, Low five
bits Qf 110xxxxxB represent an audio stream number
identifying audio streams. In the program stream
(MPEGZ Program Stream()), 32 (= 25) audio 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 streéms. In the program stream, 16 (= 2%} 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




The PES packet O having a streamid of Il OxxxxB is -
75 wused to store video streans as defined in MPEG
and the PES packetO having a streamid of || OxxxxxB
is used to store audio streans as defined in MPEG In
addition, the streamid of a PES packet, used to
store elenentary streans in accordance with coding
(e.g., ATRAC coding) which is not defined in MPEG is
not defined in MPEG Theregg the elenentary
streans in accordance with’'the coding which is not
defined in MPEG cannot be stored in the PES packet ()
by sinply specifying a streamid simlarly to video
- usedtireansoandsidandi st tameanss agediefedech INPINPEGnd 0223
Accordingly, in this enbodi mrent, the PES packet data
PES Ipaakdtn( )t e FE] pacKetggm ofd tdife 13dheamtxd sitsr exrd i
extended to store the el ementary streans
stoxg cordighc ngans tafe deddingyl vinl MFES. notn oﬁéiqlﬂeidm%n the
MPEG [ 0224] Here, the extended PES packet data byte
strgap tick ofppsk Ckstof 4aRe pre st aigtqey streams

. descrjbed as te strean1 PES a

in a s oL oF AT eestgr eaFﬁ Sosma g ot i g ot
-'defi_znle S%Z\A@/szEy&t aixs Cl)'fott I’aee :Lne -MQ'E;E‘.’GeamThFeErS ayl oatqle
elementary streams in accordance“with the coding which is-

- not defined in MPEG cannot be stored in the PES_packet() by
simply specifying a stream_id similarly to videc streams and
audio streams as defined in MPEG. | |
[0223]

Accordingly, in this embodiment, the
PES_packet_datenbyte in the PES packet () of the
- private stream 1 is extended to store the elementary streams
© 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().

[0225]
"Description of private streaml_ PES_payload()"

Fig. 21 shows syntax of the
. private_ streaml PES payload().

[0226]

The‘private_streaml_PES_payload() includes a




The private_stream _PES payl oad( includes a 76 Pack
header () and a private payload O. In the private
payl oad(), elenentary streans, such as ATRAC audi o
streans, LPCM audi o streans, and subtitle streans, in
accordance with coding which is not defined in MPEG
are stored. [0227] At the beginning of the private
header U, a private-streamid (8 bits) is |ocated.
The private-streamid is kdentification information
identifying elenentary streans which are stored in
the private payload() , and is set to, for exanple,
the followi ng values in accordance with their

Paclgtheadrr s qngpehrijoxegiavieadther Woridke Fig. 22
~shows a relationship between private-streamid val ues
Priver iy Raq { but @i e Brett 23S st & W B @raadio

stored in the private payload(). [0229] In Fig., 22,
Streafde pAt 3310 CODEREHREB, 2O CTIEEKE. € afid- S ABOX X X B,

aco GRS SIS ARLUES ST D PR sgEm LS

stoéé ilarly to the case in Fig. 20. [0230] According to
ig. 22, the private-streamid of the private
[Oéﬁgfean1_PES_payload O in which an ATRAC audi o stream

At the beginning of the private_hea@ei(), a
private stream id- (8 bits} is located. The
- private stream id is identification information identifying
elementary streams which are stored in the private_payload(),
. and is set to, for example; the following values in |
-accordance with their attributes (types).
02281

In other words, Fig. 22 shows a relationship betweeﬁ
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.
[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




is in the private payload() is set to 0000xxxxB. Lower
four - 77 bits.xxxx of 0000xxxxB represent an audio
stream nunber identifying ATRAC audi o streans. In the
program stream (MPE& Program Strean()), 16 (= 24)
ATRAC audi o streans, . which can be identified by the
audi o stream nunber, can be nultiplexed. .[0231]
Mor eover, according to Fig. 22, the private streamid
of the private _stream _PES_payload O in which LPCM
audi o streans are stored {h the private payload() is
set to 000l xxxxB. Lower four bits of 0001xxxxB
represent an audi o stream nunber identifying LPCM

bitauekox Séf e@MBOxttp heep Progianstyedin skordam 24)mddsCM
audi o streans, which can be identified by the audio

iderst T EahngurieAC oadi destmddmpl exBd. thd G233 rdmn stream
addition, according to Fig. 22, the

(MPEG2 | Rxd@ragt r$areand( of, the (= 2¢) ATRAC audio streams,
private-strearnl PES payloado in which.subtitle

- which reamsbariedentoreibd oy Hhprawdite Pagasad(ymbas, swEn thee

100xxxxxB. Low five bits xxxxx of 100xxxxxB represent
multikdedd e stream nunber identifying subtitle '
streanms. In the programstream 32 (= 25) subtitle

'[Oz%ﬁ}eans, whi ch can be identified by the subtitle

styeam nunber, can be mul.tiplexed, [0233 Her e, ,
oA on SOt Ao E Rt FOHshED boP e BR SPRGe S6rean id

- of the private streaml PES payload() in which LPCM audio

. streams are stored in the private paylcad() is set to

0001xxxxB. Lower four bits of 0001xxxxB represent an audio

" stream number identifying LPCM audio streams. In the
‘program stream, 16 (= 2%) LPCM audio streams, which can be

ididentified by the audio stream number, can be multiplexed.

{0232]

In addition, according to Fig. 22, the

- private stream id-of the private streaml PES payload() in

- 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. 1In the program stream, 32 (= 25) subtitle streams,

-which can be identified by the subtitle stream number, can

be multiplexed.

(02331

Here, compilation of the relationship between Fig. 20

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




and Fig. 22 is the above-described Fig. 11. - 78 -
[0234] Referring back to Fig. 21, in the private
stream PES payload O elenents follow ng the
private-streamid change in content dependi ng on the
attribute of the elenentary stream stored in the
private payl oadO The attribute of the elenentary
stream stored in the private payload() is determ ned
by -the private-streamid at the beginning of the
private header O. [0235] 7%hen the el enentary stream
stored in the private payloadO is an ATRAC audi o
stream (private-streamid == ATRAC), a reserved for
[02%34fure use (8 bits) for extension in the future is
| ocated and an AU-locator (16 bits) is subsequently
| aeateat-i By BisiNG.0 aSig.a Alef erertss a posi tion just
after the AU | ocator, the AU | ocator represents the
privege ni ngarpbsPES opawioadi() 0 a@teesst s ubiv I so ATRAG@udi o
access units) (audio frames) of the ATRAC " audio
privateattstaon edd i ehamge pin varkt ¢aly | depk)divhern ttee
audi o access units do not exit in the private payl oad
attgbyy ofexdip| @l e | stgeae rs e d nin Hghau
_locator. [0236] - Wien the elenentary streamstored in
PrivHe ;3xAiad Pay| odfo st aP o hudie eteesithary stream
é ivate-streamid = LP ,.an_fs flag(gl bit), a
sto ‘%ie]rr%/e 1§ d?mf‘f,?&ﬁ'-éj-a&é}é%(%( 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 audio 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, aé
~.a reference, a position just after the AU locator, the
AU locator represents the beginning position of audio access
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-(iG bits) are



bits), a ch flag (4 bits), and an AU | ocator (16 bits)
are - 79 - sequentially located. [0237] The fs flag
represents a sanpling frequency of the LPCM audio
stream stored in the private payl oadO Specifically,
when the sanpling frequency is, for exanple, 48 kHz,
the fsflag is set to O, and, when the sanpling
frequency is 44.1 kHz, the fs flag is set to 1.
[0238] The ch_flag represents the nunber of.channels
of the LPCM audio stream &fofed in the private
payl oad(). When the LPCM audio streamis,. for
exanpl e, nonaural, the ch flag is set to:1l, and, when
seqidec 1PQM austisrestreamis -stereo, the ch flag is set

to. 2. [0239] By using,.as.a reference, a position
[023Ust after the AU |locator, the AU-|ocator represents

t he begi nning position of audio access units (LPCM

allieo fac désy umptrepefdsdiro safipaney) fokgtibeck PG abdi DPCM

stream stored in the private payl oadO Wien the audio
audigp s ami gt kst ot e siriviate paydoiaddtle p@plesddioally,
_ for exanple, OxFFFF is described in the AU | ocator.

wher] ddup]|samiileind He esuarsnt drsy fare@miagideed 48n kHige the
rivate- payloadOis a subtitle stream )
I8 159 vt %t ridartli #PSUBTIRIE)Chea sampling frequency is
- - - [ [ ated for.

40,7 BV s THLY §9s (gDt s) is located
[0238]

The ch_flag represents the number of channels of the
‘LPCM audio stream stored in the private payload(). When the
- LPCM audio stream is, for example, monaural, the ch flag is
‘set to:1l, 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 position-
of audio access units (LPCM audio access units) (audio
. frames) of the LPCM audio stream stored in the
rprivatempayload().‘?When'the'audio access units do not exist.
in the private payload(), for example, OxFFFF is described
in the AU locator.

[0240]
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




-80- extension in the future, and an AU | ocator (16
bits) is subsequently |located. By using, as a
reference, a position just after the AU |l ocator, the
AU | ocator represents the beginning position of
subtitle access units of the subtitle stream stored
in the private payload() . Wien the subtitle access
units do not exist in the private payload(), for
exanpl e, OxFFFF is described in the AU | ocator. [0241]
"Description of private st¥eane PES payl oad()" Next,
Fig. 23 syntax of the private_strean2 PES payl oadO
[0242] The privatestrean? PES payl oad() is an

extediensiion wfe fuwRES frackat dat dcdyte (F@.bikd)) aofs
the PES packet() in the private stream?2, that is, it

subdespuamtaxt drotexct RES placketirdgt abytee nafdhend®ES pasketi(don
of the private-stream?2. In the

justprifitate-tdter ddhl RES Qray|tded AU _liadfadramtiapraseriiss the
utilized in video stream decoding is described.

- begingdag] pdsi ttilsins -adhisoditignte acagss priva e stitearIPES le
payl oad() s located innmediately prior to a decode

St regpy Sitapiesl ﬂéls'ittheorPrﬂin@ttwa\M]d@G}/(s)t-r edfien Advoroiigitle

- in thi,s enpodi nent, by  finding a PES packet O of_ the

ACCESS \Mard Ss AP BN ¥ricth tie thsy dvdntahs divsod Ut kor

hexam% %?dbg%f%%“i%edik%ﬁﬁ % N the AU_locator.

[0241]

"Description of private stream2 PES payload()"

Next, Fig. 23 syntax of the
private_ streamZ PES payload().
10242]

The private;streamZ_PES_payload() is an extension of
the PES*packet;daté;byte (Fig. 18) of the PES packet{) in

- the private stream 2, that is, it is an extended:.
-;PES_packet“data_byte in the PESﬁpacket() of the

‘private  stream 2. - In.the private stream2 PES payload(),
" 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 deéode startable position
“vin the video stream.. Acéordingly, in this embodiment, by
finding a PES packet () of the private_stream 2 from the

- presentation start time, decoding can be started from a



81 video streamfollow ng 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 Oin the private-stream?2. [0245] At the
begi nning of the private strean2 PES payload(), a
reserved-for-future-use (8 bits) for extension in the
future is located. Following it, a video-streamid (8
bits), a lIstRef picture (16 bits), a 2ndRef picture
(16 bits), a 3rdRef pictufé 16 bits), a
4t hRef _picture (16 bits), au_information O, and VBIO
are sequentially located. [0246] 1In the
viddd deor&dm epdtidid® v Uusse kdt0)) the s.tream.id of
the PES packet O (in the video strean) | ocated
[0240] | om ng the PES packetOin. the private-stream?2 is
descri bed. Based on the video-streamid, by using -
i tfeareatthen aticoree REN) Bt lcart of the EP map() in Fig. 14
private_strean2_ PES payl oad() of) the PES packet O
repyesdries prie dies strieamays (e RES e KBRS (Daclsttol)i ng) the
~a video streamto be decoded is specified. [0247] By
priygiqigtiedan e val ues, the | stRef picture, the
. 2ndRef _picture, the 3rdRef picture, and the 4thRef
[02451kcture respectively represent the positions of the

| ast packs . (pack()) including the first, second
t Bitr §heaheoidgAng Of the private stream2’ PES payload(),

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 privatewstreém_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 PESmpacket()
storing) a video stream to be decoded is specified.

[0247]

By using relative values, the 1lstRef 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 o of a
private stream 2 and the next PES packet() of the next
private stream 2 in a video stream specified by the
video streamid. Regarding the 1stRef picture, the
2ndRef picture, the 3rdRef picture; and the 4thRef
picture, their details are disclosed as bytes to
first P pic bytes to _secondTP_pic in, for exanple,
Japanese Unexam ned Patent Application Publication
No. 09-46712 (Japanese Pat@at™ Application No.
07-211420). [0248] In the au information O
i nformati on concerning video access units in the
refdidlee ireamdd o dhePES mackelidkaf (@ of a
private-stream2 to a PES packet O of the next
priyte alteradin €amrdl ithaesed FRE daetlaid §) off tites next
au_information () are described |later with reference
pritatdigtredd.2 [0240]videe SBiAn sspesei el descrtide
- closed caption information. [0250] The PES packet O
videdf stheegm it e Btgssadhiy Hae gtthef  mibdvecalestdrd bed
private strean2 PES pﬁquad( is located at each
- 2ndRdle guiec t9inat dblee JpoiRal_jmicaue viateb Eie edRgQasiture,
Next, Fig. 24 shows syntax of the au information() in
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() of a
priﬁate_stream_Z 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,

- {0249]

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

The PES packet() of the private_streamﬂ2 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 O, a length (16 bits) is |ocated. The

| ength represents the size of the au-information(}

including the | ength. Follow ng the |ength,

areserved_for_word_alignnment (8 bits) and a

nunber - of -access-units (8 bits) are sequentially

| ocated. The reserved for_word _alignment is used to

establish word alignment. [0253] The

nunber - of -access-units rép? sénts the nunber of video

access units (pictures) included between.a PES packet

Oin a private-stream 2 including the
Fignubber - of -access-units and a PES pac. ket O in the next

private-stream 2. [0254] Specifically, in a PES
[02packet O of a private-stream2 in which the

private_strean2 PES payloadOin Fig. 23 has an

i ddnttitgalbagidedst rdammi du_ fimdimrmag ism (i) nf @r Menigah( (16

to a position adjacent to the next au-informtion(
bitg) fis hiecatedi nfBremtdrortio fepndrentiasttim szrﬁeorqmttim

Oinaclip streamfile, to the end of the cli
au_iqkumiion)) iteludinmeihof largess uﬁpiéowepgegéﬁt gength,

the nupber of access units (pictures) included in a

2 IR StirVad Pehrds e thy & LT3 de¥l st ream i d.

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;stream_id, from its au_information() to a
position adjacent 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.nuﬁber of access units
(pictures) included in a video stream represented by the

video stream id.




84 - [0255] Foll ow ng the nunber-of-access-units, as
many for-loop contents as the nunber in the nunber of
access units are |located. Specifically, information
concerning each of one or nore video access units
i ncl uded between a PES packet O of a private strean®
i ncl udi ng the nunber-of-access-units .and a PES
packet ( of the next private stream 2 is | ocated.
[0256] The information (video access unit information)
located in the for-1oop~i%%as described bel ow. [0257]
Specifically, in the for-loop,, a pic.struct copy (4
bits), an auref flag (1 bit), an AU length (21 bits),
[02%%pd a reserved are |ocated. [0258] In the pic struct
copy, a copy of the pic struct() is described which
| F'qls defrignathd mumb@rl BE 24486s10nibs?. 2s maagd felti-GBop
is set, when the video streamis based on MPEA- AVCv
confdiSC | &C el 9G:rdyr frortleonmespondihgodeden widessare
units. The pic_struct Ois information such as
localiepl aydrerihictunes iasf dmmatesn gordisspliad rpch of one
‘picture's top field and subsequently displaying a
or mpte ordeelabrcgvP3n]itsTHaHdest Hatatpamdi ddtSepacket ()
whet her the correspondi ng access units represent a
of 3 FBYEHR P & tid P Fidre ey nugber_of access units

-and a PES_packet() of the;next p;ivate_stream_Z is located.
[0256]

- The information. (videe 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 wvideo stream is baséd on MPEG4-
AVCv (ISO/IEC 14496-10), for corresponding video access
- units. : The picwsﬁruct(),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 dorresponding

access units represent a reference picture to be referred to




85 when (a picture of) other access units are
decoded. It is set to 1 when the reference picture is
represented, and is set to O when the reference
picture is not represented. [0260] The AU |l ength
represents the size of the corresponding access units
in units of bytes. [0261] Specific Exanple of Data
Recorded on Disc 101 Next, Figs. 25 to 28 show

speci fic exanples of data recorded in the
above-described format on 8he~disc 101 in Fig. 1.
[0262) In Figs. 25 to 28, MPERX-Video is enployed for
video streans, and ATRAC audi o streans are enpl oyed

wher@S( AW 1% 8Nt HAWRMRIos & hgi\sdee- oS der@edand 1tthe s
audi 0 streans are not limted to the above. In other

set WO dS wHQ! @R renEG-hsdalis VRIDoEAVEe Bt Gind is
can be enployed for the video .streans, and, in
set addidt iwdizn frore exeylet,cdVREGH 24 iaudicd, relREMeairdida
streans, etc., can be enployed. [0263] D fferently
{026jom t he video stream and the audi o stream.
regarding the subtitle stream sequential decodi ng and
d'spl 4Y_(eoupbt yerreeguik Lheepiaksobf thhecsubespbading
~stream is not always perfornmed. In other words, the
acceggpoiinilte 1ig vedms $fobydsisonal |y supplied fromthe

buffer contro
[0261]

Specific Example of 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. In other words, for example,
‘MPEG4-Visual, MPEG4—AVC,retc., can be employed for the video
streams, and, in addition, for example, MPEG1/2/4 audio,
LPCM audioc. streams, etc., can be employed;

0263]

Differently from the wvideo stream and the audio stream,
régarding the. subtitle stream, sequential decoding and
display (output)} at equal intervals of the subtitle stream
is not always performed. 1In other words, the subtitle

stream is occasionally supplied from the buffer control




86 nodule 215 and is decoded in the subtitle decoder
control nodule 218. [0264] Figs. 25 to 28 show that,
as shown in Fig. 4, three clip information files
"00001. CLP", "00002.CLP*, and "00003.CLP" are
recorded in the "CLIP" directory on the disc 101, and
show specific exanples, such as the clip information
files "00001. CLP", "00002.CLP"', and "00003. CLP",

when, in the "STREAM directory, three clip stream
files "00001.PS', "00002.$&"; and "00003. PS"
respectively corresponding to the three clip
information files "00001.CLP", "00002.CLP", and

nodi R90PB GLEY A eud s dled, tﬁéovgemrl,tlléﬂ o@cgﬁerz%otn%r%q
part of data in the "PLAYLIST.DAT" file, etc., is

mod@rd t4ed. [0265] In other words, Fig. 25 shoms a

speci fic exanple of the "PLAYLIST. DAT" file descri bed
[0244) Fig. 5 [0266] |In Fig. 25, the number of PlaylLists

Is 2. Thus, the nunber of PlayList( itenms included in

t lve g PLA%L&STZEAEhowfthatLSag.shnwﬁign Zhg.beét webnethe

t wo PIayList Oitens, the first one and the second
¢l ipne farenaesor i hiddas' (RIELIGH", #0060E .RLayLi sind) #1,

respectively. [0267] |In the PlayList( #0 as the first
"00(®) LRt (arg ecorded in the "CLIP" directory on the disc
101, and shoy specific examples, such as the clipw
information files "00001.CLP", "00002.CLP", and "00003.CLP",
when, in the "STREAM" -directory, three clip stream files
"00001.PS", "00002.PS", and "00003.PS" respectively
corresponding to the three clip information files
"00001.CLP", "00002.CLP", and "00003.CLP" are recorded..
However, in Figs. 25 to 28, part of data in the
"PLAYLIST.DAT" file, etc., is omitted.
[0265]

In other‘WOrds,-Fig.RZS shows a specifié example of the
"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 PlaylList() iltems,
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




87 capture enable flag PlayList is 1. Thus, secondary
use of video data played back in accordance with
PlayList() #0 is permtted. In addition, in

Pl ayList() #0, the nunber_ofPlayltens is 2. Thus, the
nunber of Playltem( items included in PlayList( #0 is
2. In Fig. 25, the specific exanples of Playltem) #0
and Playltem() #1 as the two PlayltemOitens are
described in a lower part of the "PlayList( #0"
colum. [0268] In the Pra§Vtem O #0 as the first
Playltem O included in PlayList O #0, the

Clip Information-file-name described in Fig. 6 is

R, 0 n et
capfi S 2‘7Qélnlag%l ngo%rhﬂatﬂgl% cﬂ ?lpSltSil?lat gjﬁqsusgl gsyég%b%cz%:{ LlE)%Efeodf

vidéd Hwy! dd vtu nd hee R sd Qidtd zrperggfﬁsrf(;omo is
time 1 O 90 to tinme 27;180,090"in clip streamfi

permiQQQQAL. PSn Sprirasponding to,1c1d4() ifor reatd on file
"00001. CLP". [0269] In Playltem O #1 as the. second
numimyd # @@ liteedsuded 2.0 Theylitdte Guibert hef Wdyrten()
Information file name described in Fig. 6
itens . IrE0QERCHR Playd.idst )i f® iiss 90, 00 ,Fignd Zhn the
- QUT_tinme is 27,090,000. Thus, a clip that is played
spedidcic eyaged con ol Allaverhen) (4 #0 mrRl Bilaysite@ H0 #largeshe
fromtime 90,000 to 27,090,000 in clip streamfile
two "RieaUzems) é@ﬁﬂ@s@d@ud@gﬁqrdhﬁd o i dravestti gyt |of the
" 00002. CLP". 0270]

' _"PlayList() 30" column.

[0268]
In the PlayItem(} #0 as the first PlayItem() included
in PlaylList() #0, the Clip .Information file name described

in Fig. 6 is "00001.CLP", an In time is 180,090, and an

QOUT time is 27,180,090. Thus, a clip that is played back

- based on PlayItem() - #0 in the PlaylList() #0 ranges from time

180,090 to time 27,180,090 in clip stream file "00001.PS"

corresponding to clip information file "00001.CLP".

[0269]

In PlayIfem() #l.asfthe‘seéond PlayItem() included in
PlaylList () #0,. theuClip;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 PlayList () #0 ranges from time

90,000 to 27,090,000 in clip stream file "00002.P3S"
corresponding to clip information file "00002.CLP".

[0270]




88 In addition, in Fig. 25, in PlayList() #1 as the
second PlayListO the capture enable flag Pl ayLi st
has 0. Thus, secondary use of video data played back
in accordance with PlayList() #1 is not permtted
(prohibited). Also, in PlayListO #1, the nunber of
Playltenms is 1. Thus, the nunber of Playltem() itens
included in PlayList() #1 has 1. In Fig. 25, a

speci fic exanple of PlayltenO#0 as one play item
PlayltenD is described in &lower part of the
"PlayLi st #1" colum. [0271] In Playltem O #0 as one.
Playltem Oitemincluded in PlayList O #1, the Cip

| nforpRtii-QRyf,i lie Rage descrinbedaiMiski(9. #6 kS the second
"00003. CLP", an In tinme is 81,090,000. Thus, a clip

Playiiadt i)s, My edhgnck hased OrEIRI@WI8MI #0 Hay Pl ayibst,
O #1 ranges fromtinme 90,000 to tine 81,090,000 in

sec@ldgrptusmamf i+iele D3R RY"awal tespondi ng-darddriqe with
information file "00003. CLP". [0272] Next, Fig. 26
Plashions()sdelciifd cex angineist tafd t fperodliibpl tadif .or tdcgn ifri | e
Clip o described in Fig. 10. In other words, Fig. 26
Playhicgts()speci filee exas e ofPtehdl telrigp 19 nf.or Mrdson thid es
"00001. CLP", "00002.CLP", and "00003.CLP" in Fig. 4.
nunfes2 78] Play Idiampl)i dftemeatined uddde trodUenIds () tie has 1.
In Fig. 25, a specific example of PlayIltem()#0 as one play
item-PlayItem() is described in a lower part of the
"PlaylList #1" column.
[0271] .

In PlayItem() #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 PlayIltem() #0 in
PlayList{) #1 ranges from time 90,000 to time 81,090,000 in
clip streém file "00003.pS" cofresponding'torclip
information fiie "00003.CLP".

[0272}

'NeXt, Fig. 26 shows specific examples of the clip
information file Clip() described in Fig. 10. In other
- words, Fig. 26 shows-specifié 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 tinme is 90,000, and the
presentation end tine is 27,990,000. Thus, according
to a programstreamstored in clip streamfile
"00001. PS* corresponding to clip information file
"00001. CLP", content for 310 ((27,990, 000-90, 000)/90
kHz) seconds can be used. [0274] In addition, in clip
information file "00001. CLP", the capture enable flag
Cipis 1. Thus, secondary use of (video data
corresponding to) a video 8freamnultiplexed in the
program stream stored in clip streamfile "00001. PS"
corresponding to clip information file "00001. CLP" is

preQ@ﬁE’é\H_@ﬁi' st/ indUd hes rpd g, dfaRe 26, the
nunber-of=streans in clip information file

presOR09Li ShPand St fine TH4IS27 ) 904 heo @I O0raNe, SiESarash@red a
in correspondirng. clip streamfile "00001. PS", four

pro§lLeest pEym S £28B i ec T L4t xR df i 162764 00 Wies
representing the four elenentary streans as stream

cor #Ospshd i ¥4, c 5ip et ¢hdna taineh st panf #3001 nCIHPY, mtent
speci fic exanples of Streami nfo O of the four

- foreBROren{ 2T y92610@amD0, M08 AP0 K H29t reeamml, oSty demwszd.

: and stream #3, are described in a |ower part of the

[0274D001. CLP colum. [0277] In the first elementary

stream stream #0, in cIEp )
In addition, in clip in ormationwflle "00001.CLP", the

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

[0275]

Furthermore, in Fig. 26, the number of streams in clip
information file "00001.CLP" is 4. - Thus, in the program
stream stored. in corresponding. clip stream file "00001.PS",
~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() of the four elementary

" streams, stream #0, stream #1, stream #2, and stream #3, éfe
described in a lower part of the "00001.CLP" column.

[0277]

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




- 90 streamfile "00001. PS", the streamid is OXEQ
Thus, this elenentary stream stream #0, is a video
stream as described in Figs. 20 and 22 (or Fig. 11).
Al t hough, in this enbodi ment, as described above, the
private-streamid has no relationship with the video
stream it is OxOOin Fig. 26. [0278] In addition
regardi ng video stream stream #0, as the first
el ementary streamin clip ﬁbrgan1file "00001. PS*, the
pi cture-size of the Staticlnfo() (Fig. 12) included in
the Streamnfo() is '720 x 480", the franme rate is
'29.97 Hz', and the ccflag is "Yes'. Thus, this video
stream e e sTEEHM - ¥, iTheiteocatatsd hayitE 720 Thug0 this
pi xel s and a frame period of 29.97 Hz, and; in _
elergrfiafbrst FemiudEsreAositty cabtd ofi e astrgap Ay described
Furt hernore, regarding video stream stream #0, as the

in Figst < t% y( rlel i Lot | fihragh f e this
"00001. PS", the nunper_of Dynam clnfo of the .
emb%?%%{hﬁrnfaos( e%%!&er%)@%g "eheriil vat et e el has no
ts_change _npaqi nt, and Dynani cl nfo ,Q doe ot, exj.st.
'rel%ﬁbﬁmlgﬁb‘@&pﬁ% p:ébearvdic%o the 8o ésewar]f %arf®-
[02f§r63ﬁ1#L inclip streamfile "OOOO .PS", the stream
id is OxBD, and the private streamid is OxOO

AN L B L TS
first elementary stream in clip stream file "00001.PS", the
rpicture_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, includes closed caption data.
[0279] |

-Furthermére,=regarding video stream, stream #0, as the
‘first eleméntary‘stream in clip stream file "OOOOl.PS", the
number_of%DynamicInfé of the StreamlInfo() (Fig. 10} is 0.
$hus, 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 OxBD, and
the private_stream id is 0x00. Therefore, this elementary
stream, stream 1, is an ATRAC audio stream, as described in

Figs. 20 and 22.




91 - [0281] In addition, regardi ng ATRAC audi o stream
stream #1, as the second elenentary streamin clip
streamfile "00001.PS", in the Staticlnfo O (Fig. 12)
included in the Streanl nfoO the audi o | anguage code
is "JAPANESE , the channel configuration is 'STEREO ,
the Ife existence is '"NO, and the sanpling.frequency
is "48 kHz'. Therefore this ATRAC audi o stream stream
#1, is Japanese and stereo audio data. In addition, a
| ow- enphasi s channel is noPlincluded and the sanpling
frequency is 48 kHz. [0282] Furthernore, regardi-ng
ATRAC audi o stream stream#1, as the second

(o2&l egnentary streamin clip streamfile "O000OL PS", the
nunber of Dynamiclnfo of the StreamnfoO (Fig. 10) is

0.1nThitRii A o3t refgahiE npf STRMNGRIdI0N Bt rafdth, t Bé ream #1,
Dynani cr nf oOdoes not exist. [0283] Next, regarding
as the $&tcond e Bamaiadyy séttesam ot redlaip A redm fidle clip
streamfile "00001.PS", the streamid is OxBD, and
"0000k. p3t yvate-gie et i IsfOKBO( FikherEforiycltddes in the
el enentary stream stream#2, is a subtitle stream as
Strestnided ivheigediQolamahae jois]s '|JRARIAHISH 'on,the
_ regarding the subtitle stream stream#2, as the -
Chaltmﬁlf_cp@vgkﬁﬂédﬂp%t*%aWTfﬁR%@i p Eheehfefpréstence is 'NOT,

and the samplinggfrequency is '48 kHz'. Therefore thi§

- ATRAC audio stream, stream #1, is Japanese and stereo audio
data. In addition, a low-emphasis channel is not included
and the sampling frequency is 48 kHz.

[0282]

Furthermore, regarding ATRAC audio stream, stream #1,

- as the second 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
DynamicInfo()-does‘not exist. '
[0283]

Next, regarding the third elementary stream, stream #2,
'in-the clip stream file "00001.PS", the stream id is O0xBD,
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, r-egarding' the subtitle stream, stream #2,

as ‘the third elementary stream in clip stream file




92 "OOOA .PS", the subtitle | anguage code of the
Staticlnfo() (Fig. 12) included in the Stream nfo O
is "JAPANESE and the configurable flag is O.
Therefore, this subtitle stream stream#2, is a
Japanese subtitle data, and changing its display form
is not permtted (prohibited). [0285] Furthernore,
regardi ng subtitle stream stream#2, as the third

el ementary streamin clip streamfile "00001. PS", the
nunber of Dynamiclnfo of-tA2& Streaminfo O (Fig. 10) is
0. Thus, a set of the pts change point and the
Dynani cl nf oO does not exist. [0286] Next, regarding

moodde. pour th, el seniar é’ﬁéﬁ%@éﬁe%é&@@ﬁ%he'ﬁ&ﬂl@lnfo
streamfile "00001. PS* tTeamid is OxBD and the

(FidPr i MAt e A ERA | Th | e OBl reabiied &f OF eis t NispAER®NtAY the
stream stream #3, is a subtitle stream as descri bed

confiiyukgse 2hq@nk 22, [T28drodd), afiter dubidisld ngliesdn,
between subtitle stream stream #2, as the third
stredrenent ary strgamdese il streadntfd | eand 000y RS ,itand
subtitle stream stream#3, as the fourth elenmentary
- dispsltaweamrnt hiei malr ipateitstedatpriahiliignsd)ar e 0x80 and
OxBl, respectively. [0288] 1In addition, regarding
[0281ibtitl e stream stream #2, as

Furthermore, regarding;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  DynamicInfo ()
does not exist.

[0286] |

| Next, regarding the fourth elementary stream, stream #3,
in clip stream file "00001.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.

[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 O0x81, respectively.

10288]

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




- 93 the fourth elenentary streamin clip streamfile
"00001. PS", the subtitle_ | anguage_code of the
Staticlnfo() (Fig. 12) included in the Stream nfo()
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 permtted. [0289] Furthernore, regarding the
program stream stream#3, as the fourth elenmentary
streamin clip streamfite?3"00001. PS", the number of
Dynam clnfo of the Streaminfo() (Fig. 10) is 0. Thus,
a set of the pts change point and the Dynamclnfo O
the dRfs tPle @MlSitad P2 carNeX cliip FitGeadb £ inegandiond . ps",
clip information file "00002.CLP", the

the pneseniial ilhrfiard -ddde dfs 3 A mrd rifeq ) (Fig. 12)
presentation-end-tinme is 27,090, 000. Therefore,

inclaghaet dimghd G tdeanrdgr @mist r'dP2AESEEd and dlhiep st ream
file "00002. PS" corresponding to clip information

- conffiiduerd0G002.a0 R's, lcontléwtre ffoore, 30 isecatds tle stream,
((27, 090, 000-90, 000)/90 kHz) can be used. [0291] In

“stregaditti.on,s ian Jergnass erukdtiitde date," @oc0ZzhepPingt Aés

. capture_enable_flag_CQip is 0. Therefore, secondary

dispisy dformy if gregmd mul ti pl exed in the program
streamstored in clip streamfile "00002. PS"

[0282dr r esponding to clip information file "00002. CLP" is

not rmtted (prohibited).
uregermore, gggard?ng t%e program stream, stream #3,

-as the fourth elementary stream in clip stream file
"00001.pP3", 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. X
[0290]

Next, in Fig. 26, regarding clip information file
"00002.CLP", the presentation_ start_time is 90,000 and the
presentation end time is 27,090,000. Therefore, according
- to the program stream stored in clip stream file "00002.P3"
~corresponding to c¢lip information file "00002.CLP", content
for -300 seconds ((27,090,000—90,000) /90 kHz) can be used.
{0291]

In addition, in c¢lip 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] Furthernore, in Fig. 26, the nunber of
streans in clip information file "00002. CLP" is 4.
Therefore, in the programstreamstored in
corresponding clip streamfile "00002.PS", four
el ementary streans are nmultiplexed sinmilarly.to the
case in the above-described clip stream file
"O000L. PS". [0293] Wen representing the four
el enentary streans as stream #0, stream# 1, stream
#2, and stream #3, in Fig. 9267 specific exanples of
Streamnfo () (Fig. 10) of the four elenentary
streans as stream #0, strean# 1, stream #2, and
[o28i7eam #3 are described in a |ower part of the
"00002. CLP" <colum. [0294] Here, in. Fig. 26, the
C ol Rfrd,he rStripamad, 01 nweaddy ff theddnlstid &lip

fourth elenmentary streans, streanms #0 to #3, in clip
infé&tmeaiad | 1 27 H000NES'CLRAT eis dent I TiadréPoré hose diet he
Stream nf oO of each of the first to fourth elenmentary
progtameansrest reamsed0in occdh3respotdien@bolis detscedhelile
clip streamfile "00001.PS". Accordingly, their
"00@BaCRS e i Trur i sleamgntary $O0298)s #we desktiibeekedove,
since the contents of the Stream nfo O of each of the
similamrky tlo e teRE eberthg yabove-described clip stream

file "00001.PsS".
[0223]

When representing the four elementary streams as strean
. #0, stream# 1, stream #2, and stream #3, in Fig. 26,
specific examples of Streaminfo() (Fig. 10) of the four.
elementary streams as stream #0,. stream# 1, stream_#Z,-and._
stream #3 are described in a lower part of the "00002.CLP"
golumn.
[0294]

Here,,in‘Fig. 26, the contents of the StreamInfo() of
- .each of the first to fourth elementary streams, streams #0
tO‘#é, in clip stream file "00002.P3", 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.
f0295]

As described above, since the contents of the

StreamInfo(} of each of the first to fourth elementary




- 95 streans, streans #0 to #3, in clip streamfile
"00002. PS", are identical to those of the
Streanminfo() of each of the first to fourth
el enentary streans, streans #0 to #3, in the
above-described clip streamfile "00001. PS*, the first
el ementary stream stream#0, in clip streamfile
"00002. PS* is a-video stream and the second
el ementary stream stream ﬁ is an ATRAC audi o
stream In addition, both fRe third el enentary
stream stream #2, and the fourth elenentary stream
stream #3, are subtitle streans. [0296] Next, in Fig.
str2émsy egaredamg £0i poi#hdporimt cbip fstecatt 00003, '] 2 1B,
presentation start tinme is 90,000, and the
arepidseniatl ono enldos¢ nef tlse 8AL 08O VOO (Thet efarhe,of the
according to the programstreamstored in clip stream
first| o " HoOOBh PStemeni ¢ 6% pohteAES £ oSkerens fbrimtfbn in the
file "00003. CLP', content _for.900 seconds
aboy¢81S 90l ied- obipody e kiide cH0 MR (RS, tq@z@vqstl n
‘ addition, in clip inforpation fj]Je "00003.CLP", th i
leftert rre T B i1 Cher ¥t Sl ooaqqm-?s

i $5udle SRS USER U LI O AL he LY A,
i, BT B LB 0T L B0 9005, Bl
rﬁ%‘g%%g\? gt;éa(fagsstlﬁ%argl #Lp %rﬁcﬁeagpkg%gfrogﬂ'gﬂ Iee_l.ementary

stream, stream #3, are subtitle streans.
[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 clip information file "00003.CLP", content

for 900 seconds ((81f090,000——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 "00003.pPS" cofresponding 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 streamstored in corresponding clip streamfile
"00003. PS", three elenentary streans are nulti pl exed.
[0299] When representing the three elenentary streamns
as stream #0, stream #1, and stream #2, in Fig. 26,
specific exanples of Streaminfo() (Fig. 10) of the
three elenentary streans, stream #0, stream #1, and
stream #2, are described in a lower part in the
"00003. CLP" columm. [0300] Regarding the first
el enentary stream stream #6,-in" clip streamfile
"00003. PS", the streamid is OxEQ. Thus, this
el enentary stream stream#0, is a video stream as
str%%ﬂ&%ﬂ | Rl @Sre AR L 2 1Y Ftiran! Wil SiMHdoayd. s,
to the Irst elementary stream stream#0, in clip
thr&d IERRddd £y "Q0 0PI ve e tird Rl streamid is
OxOO. [0301] in addition, -regarding video stream
[ozedyeam #0, as the first elenentary streamin clip
streamfile "00003.PS", in the StaticinfoO (Fig. 12)
I Mblemd e pire sthe i8gr eadrl nhee®, cllbacnpeeyusersbme bS
'720 x 480', the frane rate is 29.97 Hz, and the cc
strddragiG, 'dNGeanThirefaorde,stitdasn Widded rstitigam? tst @i £4Q,
Is video data having 720 x 489 pixels and a franme
examgerdpd{ tzadniy() aitiadodd Inatf ithel ddeegn e leimesgary
caption data. [0302] Furthernore, regarding video

- stregmamataeass ftthe Ftyeam #1, and stream #2, are described

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

Regarding the first elementary stream, stream #0, in
clip stream file "00003.PS", the stream id is OxE0. 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,.streamr#O, in ¢lip stream file
"00001.pPS", the private stream_id is.0x00.

[0301] |

In addition, regarding video stream, stream #0, as the
first elemenfary stream in clip stream file "00003.PS", in
the StaticInfo() (Fig. 12} included in the StreamInfo(), the
'-picturensize 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 28.97 Hz, and does not include any closed caption data.
[0302]

Furthermore, regarding video stream #0 as the first




97 - elenentary streamin clip streamfile the nunber
of Dynam cl nfo of "00003.PS", Stream nfo( (Fig. 10)
is 2. Thus, in the Streaminfo O two sets of pts
change points and Dynamiclnfo Oitens are descri bed.
[0303] Next, regarding the second el enentary stream
stream#1l, in clip streamfile "00003.PS", is OxEl
Thus, this elenmentary stream stream#1, is a video
stream as described in Figs. 20 and 22 (or Fig. 11).
In order to distinguish b&tween video stream stream
#0, as the first elenentary streamin clip stream
file "00003.PS and video signal, stream#1, as the
elendRGNY g ahy Stikeamrddeiffilstiiramid itens are
OXEO and OxEl, respectively. In addition, simlarly

numded JFEMRMALNEISIACRIN "SOBBNRHQ, AT ddantid (st(Fig. 10)
el Enentary streamin clip streamfile "00001. PS", the

is ri vaher,stireahs dtreaMo ()Q3A4jo datsaddi tion, video
stream stream #1, as the second elenmentary streamin
pts_cdhamost pedmtfs laed' 0R0GHIRIhidHe itpnet we Slezgribed.
framerate, and cc flag of the Stream nfo( (Fig. 12)
[0303dcl uded in the Streaminfo O are identical to those
concerning video stream stream #0, as the first
¥pBfentapp réinsarmheT it e laneid By r shngant r shhean, #1,
. as the second el ementary streamin clip streamfile
in cidgogsresn file Vi0§ES3ddtSa hawd NgEA20 X80 pit¥él s and

a frane period of , ,
- elementary stream, stream #1, is a video stream, as

described in Figs. 20 and 22 {(or Fig. 11}. In oxder 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 O0xEQ and 0xE1L, respectiﬁely. In
raddition, similarly to elementary stream,.streamr#o, as the
first elementary stream 'in clip stream file "00001.PS", the
private stream id is 0x00.
f0304] |

In addition, wvideo stream, stream #1, as the second
-elementary streamiin clip stream file "00003.PS"™, the
- picture size, frame rate, and cc_flag of the StreamInfo ()
(Fig. 12) included in the StreamInfo(} are identical tol
those concerning videc 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




- 98 29.97 Hz, and does not include closed caption
data. [0305] Furthernore, regarding video stream
stream #1, as the second elenmentary streamin clip
streamfile "00003.PS", the nunber_of Dynam cl nfo of
Streaminfo() (Fig. 10) is 0. Thus, a set of the pts
change points and the Dynam clnfo() does not exist.
[0306] Next, regarding stream#2 as the third
elementary streamin clip streamfile "00003.PS", the
streamid is OxBD and the$private-streamid is OxQO
Thus, this elenentary stream stream#2, is an ATRAC
audi o stream as described in Figs. 20 and 22. [0307]
29,91 rAdiddOmoed agar it ARAG il adtieamdatia.eam #2,
as the third elenentary streamin clip streamfile
[030'00003. PS";, the audi o | anguage code, channe
configuration, |fe_existence, and sanpling frequency
offurtid eStnoeani megaHdingFvgded2ptireahyded reamt ké, as the
. Streamnfo O are identical to those in ATRAC audio
- secqtd edmuesthiagamsitieans irthelsgr aridreast enget a0 093r.&aM,i the
clip streamfile."0O00O .PS". Therefore, ATRAC audio
numbgly fmPWamdghngD ofs Streanint® @1 efdist-ary)stisedm i Fhus,
~clip streamfile "00003.PS", is Japanese and stereo
a sequdifh g Pt chaddiairdnts 189w dshayinardisdmde ()i gloes
not, i ncl uded and the sanpling frequency is 48 kHz.

.not”ex1st.
- [0306]

Next, regarding stream #2 as the third elementary
stream in clip stream file "00003.PS™, the stream id is OxBD
and the private_streaﬁ;id is 0x00. Thus, this elementary
stream, stream #2, is 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
. "00003.98"4'the audio language code, channel configuration,
-1fe existence, and sampling frequency of the Streamlnfo ()
- (Fig. 12) included in the StreamInfo() are identical to
“those inlATRAC 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 «¢lip stream file “00003.PS", is Japanese and
stereo audio data; In addition, a low-emphasis channel is

- not- included and the sampling frequency is 48 kHz.




99 - [0308] Furthernore, regardi ng ATRAC audi o stream
stream #2, as the third elenentary streamin clip
streamfile "00003.PS", the nunmber of Dynaniclnfo of
the Stream nfo() (Fig. 10) is 3. Thus, in the
Stream nfoO, three sets of pts change points and
Dynamiclnfo Oitens are described. [0309] Next, Fig.
27 shows a specific exanple of the EP nmap O in the
clip information file CipO described in to Fig. 10.
In other words, Fig. 27 shBWs-a specific exanple of
the EP map() in Fig. 14 in the clip information file
"00001.CLP" in Fig. 4. [0310] 1In Fig. 27, the
[OBQ%pber-of-strean}id-entries inthe EP map( is 1.
us,.in this EP mapQO, decode.startable point
[ (W co i tiar LeaMgl
o B L T e o BT e s o #2-

as T tHilsd tdeerddearny gt rdsn HFEQ1 iheefone, riase
described in Figs. 20 and 22, in the EP_map O decode

"00GIArEAD| e OidimbidY rMMEiremildINEER Stard stafghmInfo ()
RPN EP start (Fig. 14)) concerning the video stream

(Figpedl)f iied Jy tThasst rieamtiead,Strtdaotin R KE@hrdes sets of
described. In other words, Fig. 27 shows the EP map()

pts fdrargdd pedinftor matd drynamil e 000 L tenfd' armndiesaridgidg
streamfile "00001. CLP"

{0309] '

Next, Fig. 27 shows a specific example of the EP map()
in the Clip 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 "OOOOl.CLP" 
in Fig. 4.

[0310]

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 is
described.

[0311]

In addition, in the EP map() in Fig. 27, the streammid
is 0xEQ. Therefore, as described in Figs. 20 and 22, in the
EP _map(), decode startable point information (PTS_EP start
and RPN_EP start (Fig..14)) concerning the video stream
specified by the stream.id, which is 0xEQ0, is described. 1In

other words, Fig. 27 shows -the EP map() for clip information

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




100 corresponding to clip information file
"00001. CLP", the elenentary streamin which the
streamid is.OxEO is the first video stream stream
#0, of clip streamfile "00001l.CLP", as described in
Fig. 26. Thus, the information described in the EP
map() is the PTS EP start and RPN EP start of the
decode startable point of the video stream stream
#0. [0312] In Fig. 27, d ?pe startabl e points of the
first video stream stre #0, of clip streamfile
"00001.CLP", five PTS EP start and RPN _EP _start
points fromthe. beginning are described and a
cordesurngin@n-ofclie Sifdiimandotiicre "W ERP. Gt tdand
RPN EP start points is omtted. [0313] Al though, in
elenmdret 8y netp(9am rirFivhi@y, thehes tpmrany gitce-ist rseld it itthe
OxOO, when the.streamid represents a video stream
flr?zmeVJp%‘EPQ/a?:fereﬁm:eaﬁﬁliﬁaﬂfhdtOrno?ﬁ etlaitnt grsrsiam (fisle

" nored), as described above. [0314] Next, Fig. 28

00%@0@ Rhecs ide S bsiofF i ayA4 st NRIUE:) then mf@rmatlon
Pl ayList O #0 and Pl yLlst() # t he PIayLlstO in -

desq ifed iy ddis odam F Fser si de

.RPNE‘{P Flﬁgasﬁ 8%‘8@%\/\5 ecc:>c4:>I %ytar I%B;L (}_)DO(JEIItg of 7t)he video
stream, stream #0.
f0312]
In Fig. 27, decode startable 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 beginning are
described and a description of the sixth and other
PTS EP start and RPN*EP_stért 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 PlayList() in
Fig. 5) described in Fig. 25.
{0315]
The upper side of Fig. 28 shows the PlayListMark() (Fig.

7y of PlayList () #0.




101 - [0316] In the upper side of Fig. 28, the nunber
of PlayList marks in the PlayListMarkO in PlayListO..
#0 is 7. Thus, the nunber of Marko itens included in
(the PlayListMarkO of) PlayList( #0 is 7. [0317] 1In
addi tion, on the upper side.of Fig. 28, anbng seven
Mar kO itens included in PlayList O #0, the first Marko
or MarkO #0 is a chapter mark since the mark type
(Fig. 7) is .'"Chapter'. In addition, since the
ref to Playltemid (Fig.~- 1#L 4 s 0, Marko #0 bel ongs
to PlayltenO #0 between the two Playltens #0 and #.1
in Fig. 25 which are included in. PlayList( #0. Since
fo3tée mark timestanp is 180,090, Mark #0 is a mark on
time (playback tine) 180,090 in a clip streamfile

whir e Hes uppaed ibrclotbased om,Plagl tem O #0 i ncl uded
in PlayList( #0. Furthernore, since the

numiednt ryf B8 sy esimmalr lendit ehermtrapIESqMa natje-ist ridamliidt ()
are both 0's, Marko #0 is not associated with either

#0 B$ ehent@nys, stireammber addiMadn,) Nerde(s #ohaleptess ant s the
chapter whose nunber is 1 since the mark data is 1.

- Playhagfarier et HElahiptsthr ddinifs |%e that is pl ayed back
based on Playltem #0 included in PlayList #0 is clip

[03ktkeam file - "00001. PS" specified by"00001. CLP", which

is descrihed in Fig. 25 and which is described in the
In addition, on the upper side of Fig. 28, among seven

Mark () 'items included in PlayList () #0, the first Mark() or
rMark()_#O is a chapter mark since the mark type (Fig. 7) is
"Chapter'. 1In addition, since the ref to PlayItem id (Fig.
7) is 0, Mark{() #0 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 180,090, Mark
. #0 is a mark on time (playback time} 180,090 in a clip
:‘stream file which is played back based on PlayItem{) #0

:iﬁcluded 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
.numbér is 1 since the mark data is 1.

[0318]

Here, the clip. stream file that is played back based on
PlayItem #0 included in PlayList #0 is cliplstream file
"00001.PS" specified by "00001.CLP", which is described in

Fig. 25 and which is described in the




102 dip Information file nanme of Playltem #0.
Therefore, the above tinme 180,090 represented by the
mark tinme stanp of Marko #0 is a tinme of clip stream
file "00001.PS". [0319] On the upper side in Fig. 28,
among the seven Marko itens included in PlayList O
#0, the fifth Marko or Mark #4 is a chapter mark
simlarly to the first Mark #0. [0320] |In other
words, the fifth Marko or Mark #4 is a chapter mark
since the mark type (Fig. 182 i-s ' Chapter'. In
addition, Mark #4 belongs to Playlten() #1 between the
two Playltens #0 and #1 in Fig. 25 which are included
Cl:qﬁ Nt n £3 3Yd Sdn #@llé\/q{éinéwoﬂ Sp 1 B ke QP LT i S QO Oft 1

ctip streamfilethat is played back based on
abod a¥iremgtl, odnchdistackdit S awtitgie #hiSi nGignd ha Y lof
time stanp is 90,000. Furthernore, since the-entry ES
Maristy eamidl antdiddeferdlrip ES mydny atid st'roxeodl .bsar.e both
0's, Mark #4 is not associated with either elementary
[031%])r eam Mar k #4 represents a chapt er whose nunber is
2 since the mark data is 2. [0321] Here, the clip
sOne&imef tippetrhatidees ipl &jed B&ck abasgd tor sEWawlMemk#l
included in PlayList #0 is clip streamfile '
item=0gou2 wRBd spediiadd Byl )" GE00XIGLFLIHI ¢truls()desc Maydd #4
in Fig. 25 and which is described in the

~1s a chapter mark similarly to the first Mark #0.
[0320]

Iin 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 Playltem() #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 PlayItem #1
included in PlayList #0 since the mark time stamp is 90, 000. .
5Furthermore, since the entry ES stream 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.
f03217

Here, the clip stream file that is played back based on
‘PlayItem #i 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 dip Information file name of Playltem #1. Thus,
" the above tine 90,000 represented by the

mark tinme_stanp of Mark #4 is a time of clip stream

file "00002. PS". [0322] In addition, on the upper

side in Fig. 28, anong the seven Marko itens included

in PlayList #0, the second MarkO or Mark #1 is an

i ndex mark since the mark type (Fig. 7) is '"lIndex'.

In addition, since the ref to Playltemid (Fig. 7) is

0, Mark #1 belongs to Plrayi®%%m #0 between the two

Playltenms #0 and #1 in Fig. 25 which are included in

Pl ayLi st #0. Since the mark-tinme-stanmp is 5, 580, 090,
clifvBrkeofdad Sor@ FRIK @nd Id® BB L9¢10f &1kld,P the above

streanfile that is played back based on Playltem #0
timd NEd Ustesl ddp R ayddsd 0. thdWdhe e stSinfic & ff hRirentirgy is

ES streamid and the entry ES privatée streamid are
a tied O &L iVt dilm i &Kot 0EEEnESAt.ed with either

el ementary stream Mark #1 represents an index. whose
[032fnber is 1 since the mark data is 1. [0323] . Here,

the clip streamfile that is played back based on

Pllay ldeimtA®ni, nohudée uppPrapidst 1#0Fig.ckBp smpegnthe

file "00001.PS', as described above. Thus, the above
sevear] Marig()580;090 ineprusikshtied By e thahle- thihee ssicamg! of

Mark #1. is a timeinclip streamfile "00001.PS". )
-Marﬁ@kggﬂ 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 0, Mark #1 belongs to PlayItem #0 between the
two PlayItems #0 and #1 in Fig. 25 which arerincluded 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 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 #1 is not
associated with either elementary stream. Mark #1
represents an index.whose number is 1 since the mark data is
1.

.[032371:

Here, the clip stream file that is'played back based on -
PlayItem #0 included‘in élayList #0 is clip stream file
"00001.PS", as descfibed 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]




104 On the upper side in Fig. 28, anong the seven
Marko itens included in PlayList #0, Mark #2, Mark
#5, and Mark #6 which are the third Mark(), the sixth
Mark(), and the seventh MarkO are i ndex marks simlar
to the second Mark #1. [0325] In addition, on the
upper side in Fig. 28, anong the seven Marko itens
included in PlayList #0, the fourth Marko or Mark #3
is an event mark since the mark type (Fig. 7) is
"Event'. Since the ref toRaytemid (Fig. 7) is O,
Mark #3 belongs to Playltem #0 between the two :
Playltems #0 and #1 in Fig. 25 which are included in
Pl hst ' #Q. . additi ighC b8 370
i ﬂ%,h%sﬁig’&&{ TR T, PR %R
ited idelddp streagifide gdatmdse £ avedobapk hasedione s6
Playltem #0 i ncluded in PlayList #0. Furthernore,
whi®h Neee the etiyg BRasit reamid anee i hesentyy &% pnyate
stream.id are both 0's, Mark #3 is not associated
sevamith ieitiber £tenmniet ynstkeasimbbhek #3 greecatead ®ark #1.
event having O as an argunent since the nmark type is
[03ZB] [0326] Here, the clipstreamfile that is played
back based on Playltem#0 included in PlayList #0 is
cllinp astdi¢ammf,i be the00PpeRS'sidas ideddi.bed, abowag the
Thus, the above tine 16,380,090 represented by the
sevemmiank e-istemmp iofcvaead #3 iBlawlisthef(n tdig Fartdam

file "00001. PS". [0327]
. 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 Playltem #0 between the two PlayItems #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 #O0.
 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.clipastream:file that is played back based on

" PlayItem #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.PpS".

1 [0327]



105 On the upper side in Fig. 28, on the right
outside a PlayListMark() list of PlayList #0, each
time fromthe beginning of Playltem(), which bel ongs
to Mark() is shown, and, on the further right side,
each time fromthe beginning of PlayList #0 is shown.
[0328] Next, on the lower side in Fig. 28, the
PlayListMark () (Fig. 7) of PlayList #1 is shown.
[0329] On the lower side in Fig. 28, the nunber of

Pl ayLi st marks in the Plrayld5stivarkO of PlayList #1 is
3. Thus, the nunber of Marko itens included in (the

Pl ayLi st Mark () of) the PlayList #1 is 3. [0330] 1In

agll QN R ot RE JeOWRr F8igde 2igh Bind + heS i 3MRNG i a8
NhrkC)itgﬁ§%inclu§éd in BfayListn#l, tﬁé%??rsﬁ l\/érkoa

Pla@listVRi ke A0 1:iSs@ ShaptpfL e ksl neacH Rein@riedny Réhe
(Fig. 7) 1s '"Chapter'. In addition, Mark #0 bel ongs
begimniane & aylderadi) | wHidch bbloMychd Mdmeluded dhvwn,
Pl ayLi st #1 since the ref_to Playltemd (Fig. 7) is
and 0.orSittee fthec et keitghte-ssitdyp edch MO Erdvrthat®demming
mark at time 90,000 in a clip stream file that is
of Rllagyieicstbadk lmsdhvwon Pl ayl tem #0 included in PlaylLi st
#1. Furthernore, since entry ES streamid and the
[03%htry ES private streamid are both 0's, Mark #0 is

not associated with either elementary stream Since
t Next, on the lower gide.in Fig. 28, the PlayListMark{)

(Fig. 7} of PlaylList #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.
[0330]

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 PlayItem #0
‘in Fig. 25 which is included in PlayList #1 since the
-ref_to_PlayItem 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. Furthermore, 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




106 Mark type is O, the.nunberof Mark #0 represents a
chapter nunber. [0331] Here, the clip streamfile

that is played back based on P.layltem #0 included in
PlayList #1 is clip streamfile "00003.PS" specified

by "00003. CLP" described in the
Cip-Information-file-nanme of Playltem #0. Therefore,

the above 90,000 represented by the mark_tinme_stanp

of Mark #0 is a tine in“cH1 streamfile "00003. PS".

[0332] On the |ower side Fig. 28, anpbng three

Marko itens included in PlayLi:st # the second MarkO

or Mark #1 is an event mark since the mark-type (Fig.
mark) tiype' Eveft ' thénnuaddrtodnarMe#& #dpbekongs hochapter

Playltem#0 in Fig. 25 which is included in PlayLi st
numpgrsi nce the ref _to Playl ein_id (Fig. 7) is 0. Also,

since the mark tinme_stanp.is 27,090,.000, Mark #1 is
(03dlhark at time 27,090,000 in the clip streamfile

that is played back based  on the Playltem#0 included

i My e AP Firtatdt drle thathde thevat Badk @@ on
..and the entr ES private streamjd.is 0, Mark #1 is
-Pla%gg‘a‘&ig?eﬁ“#‘fﬁe Eﬁneﬁ"ﬂeﬁéﬁ%‘?y kti2ard b ehream file
" cifJ ed id_ntif,ied,)i@s; t he tream(ioéjjs OXEQ,

Ooﬁﬁ‘gt#%s,s? CHETRJRE \{;\ﬁqqﬁP.t PSGTHES sth eEh as
"Cl-_Qe BE _F, . .20 and . S%nce e rk data i s
* T?&{gr &ge%%f%f%asmeano% Y Havt n 6]1 aﬂ? efjore, the
-above 80,000 represented by the mark time stamp of Mark #0
is'a time in c¢lip stream file "00003.PS".
[0332]

- On the lower side in Fig. 28, among three Mark() items
included in PlayList #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_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. PlayItem-#0 included in PlayList #1. Furthermore,

'since the 'entry ES_stream id is 0xE0 and the.
o entry ES private stream:id. is 0, Mark #1 is associated with
. an ‘elementary stream which: is specified (identified) when
‘the stream id is OxEOQ, 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 - argunent. [0333] Here, the clip streamfile
that is played back based on Playltem #0 included in
PlayList #1 is clip streamfile "00003.PS",. as
descri bed above. Thus, the above tinme 27,090, 000
represented by the mark-tinme-stanp of Mark #1 is a
time inclip streamfile "00003.PS". [0334] In
addi ti on, the video strean1in which the streamid is
OXEO and wi th which Mrk f s associated is the video
streamto which Mark #1 bel®d gs and in which the
streamid described in the "00003. CLP" described in
the dip_Information file_name of Playltem #0
argpimenfided in PlayList #1 in Fig. 25 is OxEQ In other
words, it is the first elenmentary stream (video
[0338team), stream #0, anmpng the three el enentary
streans, streans #0 to #2; which are multiplexed in

clfi%r%rt r‘@a@n ‘?-H% S@tﬁm@ fhgre flgEas]s mMexted dradie based on

Pl ﬁ %@ % anong the three. MarkO itens
Playfbem |hn?4%§ @s%n#ﬁlaY%és¥h#}dl%®9kbpo$trﬂbmkf#@els

R R e L
27, 090 Sy P P S e_stir@ LBl 8P
A tjfrﬁ% e fj[paé%féﬂ? ]_2171é54.00(9(5)(§)3|§b.t he clip streamfl l e
[0334] -

- In addition, the video stream in which the stream id is
O0xEO0 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;informationhfile;name of Playltem #0 included in

- PlayList '#1 in Fig. 25 is 0xE0. 1In other'words, it is the

- .first elementary stream. (video stream), stréam #0, among the

- three élementary‘streams, streams #0 to #2, which are
‘multiplexed in clip stream file "00003.pPs".
[0335]

Next, on the lower side in Fig. 28, among the three
‘Mark() items included:in PlayList #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 PlayItem #0 in
‘Fig. 25 which is included in PlayList #1 since the
ref to PlayItem id (Fig.-?).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

Pl ayLi st #1 since the mark _tine_stanp is 27,540, 000.

Since the entry ES streamid is OxEl and the entry

_ES private _stream _idis O, Mark #2 is associ ated

with an elenentary stream which is specified

(identified) when the streamid is OxEl, that is, it

is associated with the video stream as described in

Figs. 20 and 22. In additio since the mark-data.is

2, Mark #2 generates an evelit havi ng 2 as an

argunent. [0336] Here, the clip streamfile that is

pl ayed back based on Playltem #0 included in PlayLi st
backlbised| op sheeBhayliten #QODOSLREd Fhuslaghies@abovesince

time 27,540,000 represented by mark #2 is a tinme in
the cmalpkstlmmi‘iam@ 190003 465'00q 033Fncd nthemdi tion, the

video streamin which the streamid is OxEl and with
entiphibh $hecdhrid #0s i kb sed diferd is the video stream

to which Mark #2 bel ongs and in which the streamid
ent@és%%u,ﬁb@dm«m%wa igidbcMagdtl #4 isherssociated with
Can éi 3 Infor tion f|Ie nane of Playltem #0 included in

tsﬁ‘n# TP R IS @E@Clﬁ%ﬁ%twqfﬁffd@dltwh@

e S L P ST B e R
viddls osoeé@éa%ﬁp%f Cr“l%%fii’e%%{l%e%&gﬁ it eefion.
sinéélﬁie(M¥¥¥iJ§%a is 2, Mark #2 generates an event having
2 as an argument.
[0336] |

Here, the,clip stream filerthat is played®back based on.
PlayItem #0 included in PlayList #1.is clip stream file
"00003.PS". Thus, the above time 27,540,000 represented by -
Mark #2 is a time in clip stream file "00003.PS".
{0337]

In addition,_the~video-stream in which the stréam_id'is.
O0xEl 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 PlayItemﬁ#O included in
-'PlaylList #1 in Fig. 25 is 0xEl. 1In 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 "00003.PS".




109 - [0338] Here, on the lower side in Fig. 28, on
the right side outside the list of PlayListMark() in
Pl ayLi st #1, each tinme fromthe begi nning of Playltem
O to which Marko belongs is shown. [0339] 1In Fig.
28, chapter and index nunbers represented by the
chapter and i ndex marks are described in the
mar k- data. However, the chapter and i ndex nunbers
represented by the chapte{ gnd i ndex marks can be
recogni zed by, for exaine,0 counting the nunbers of
chapter marks and index marks in. PlayListMark()
al t hough they are not described in the mark data.
{03B®B40] Description of Disc Device QOperation Next,
assum ng that the data (files) as described in Figs.
25lane 281 sthreecloyviied, s itdwe opefiad i ofB ofort hehaisioght side
device. in Fig. 1 is described. [0341] After the
outgide tloa }istoafiedlentbstherdiscidr Pleyhdet 41, nesclageime
representing the loading is reported to the.video
froporfenteplaybag ko br b ahton ) t he odghch Hdagk{ vebelongs is
interface 114, and, in addition, the operating system
showdq in Fig. 2. Wwen receiving, fromthe operating
{O3i§§ten]201’ the nessage indicating that the disc 101
as been | oaded into the disc

In Fig. 28, chaprer 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 exampile,
counting the numbers of chapter marks and index marks in .
PlayListMark({) altheugh they are not described in the
mark data. |

[0340]
Description of Disc Device Operation

Next, assuming that the data {(files) as-deScribed in
rFigs. 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
Ireceiving, from the operating system 201, thermessage*

indicating that the disc 101 has been loaded into the disc




110 drive 102, the video content playback program 210
starts the pre-playback process in Fig. 29. [0342]
"Pre- Pl ayback Process" Specifically, Fig. 29 is a
flowhart illustrating a pre-playback process
performed by the video content playback program 210.
[0343] Here, the follow ng. disc-drive operation or
process described by the flowhart does not always
need to be tine- serially formed in the order
described in flowhart form  and may be perfornmed in
paral l el or separately. However, in this
_specification, for convenience, the disc-drive
drigpet@fi ohhorvpieeesantententaybedki pregror dihtestitts the
the flowchart. [0344] . In the pre-playback process,
PrevplayRpchipiocese in - cdhtent pl ayback program 210
[03§%§s a file systemfunction of the operating system
, to check the disc 101 about whether or not the

~w@lsc 101 is romal for the video content playback
F%@?%ﬁgaﬁﬁgnfﬁ%%%ﬁslﬁs descri bed above, accessing
(s codng, o ihee 4t hJG R AYTRE BT 0
“pr-e-péf‘é/m&fk pﬁ%&@ ?;;eQrchrtn?ecgeéf rfil'Pet ixpindeios 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 flowchart 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.

{0344]

In the pre-playback process, in step S101, the video.
scontent 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 Z2Z10.

[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




- 111 - omtted below, if necessary. [0346] [If, in
step S101, it is determned that the disc 101 is not
normal, that is, for exanple, if a file system
enpl oyed by the disc 101 is of a type that does not
mat ch the operating system 201, and, if the "VIDEOC
directory is not located in the root directory, the
vi deo content playback program 210 determ nes that
the file systemdoes not match the disc 101, the
" process proceeds to S102, the graphics processing
nmodul e 219 perfornms error processing before finishing
t he pre-playback process. [0347] 1In other words, in
omigired dpe bew prioCesstegsathe graphi cs processi ng. modul e
‘ 219 generates (video data: of) an error nessage
[034%&bi cating that the disc 101 is not normal, and
outPuLs the nessage fromthe video output nodul e 220,

ey &tedr id0Inesdage idet@rspingred-hatn taddidiison,101n is
- not Gl G T1 oHTA HE-ch . U Pt Wkl e G ko yed
oy BB b oS Samite dhse drive bz,

ope SRS 61 S5 10, LS R 1y 08 BLOCR S o

ocdlgRLAT D S ST A SR I8 TS
program 210 determines that the file system does not match
the disc 101, the process proceeds to S102, and the graphics
processing module 219 performs error précessing before
finishing the pre-playback process.: |

- [0347]

In other words, in the error processing, the graphics
processing.module-219-generates-{vidéo data. of) an error
message - indicating that the disc 101 is not normal, and
oﬁtputs 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 S101, 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 " SCRI PT. DAT" file and "PLAYLI ST. DAT" file | ocated
inthe "VIDEO' directory in the disc 101 (Fig. 4),
fromthe operating system 201, and proceeds to step
S104. In step 5104, the "SCRIPT.DAT" file is supplied
to the script control nodule 211 and the
"PLAYLI ST. DAT" file is supplied to the player contro
nodul e 212. [0349] After that, the process proceeds

fromstep 5104 to steps S} t hrough 5107, and the
pl ayer control nodule 212 ﬁZrTorns initialization.
The script control nodule 211 waits for the script
control nmodule 211 to finish. the initialization.

- "SCRDBBOPAT" | fiileabndat POAYDISPlByeY Cbhé r bbcdbedl n 24128
In the initialization,. in step 5105, by analyzing the

"VIDPPAYVUI BTcDATY fnl| ehetAéspl aQkr (Edat r ol , nbooh et 124 2
finds the nunber of clip information files used in

OPerpRlne AVELT ST DAY and| progeedhete $ter $ibhdes. [03549p

Speci ficall since, in the present case, the
Slo“PL‘NWl'éﬁClﬁ)]\éﬁ‘?-?ﬁ*T'é Fslastshowpliedite D amerime
conlUPShoglnf avEi s3I e AELAYEISTL AT L1 L Fl
o LB Pt Daprmaps the fhrst Harlist g0
_[O3J§§arding the first :

After that, the process proceeds from step 5104 to
-steps 5105 through S107, and the player control module 212
performs initialization. The script control module 211
waits for the script control module 211 to finish. the
initialization.

(0350]
.FInitializatiOn of Player Control Module 212"

In the initialization, .in step S105, by analyzing the
"PLAYLIST.DAT" file, the player control module 212 finds the

'numbe; of c¢lip 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 PlayList #0 and the second

PlayList #1 exist. 1In addition, since, regarding the first




- 113 PlayList #0 in the "PLAYLIST.DAT" file in Fig.
25, the nunber _of PlayLists is 2, the player control
nodul e 212 recogni zes that, in PlayList #0, two
Playlten() itens or the first Playltem #0 and the
second Playltem #1 exist. By referring to the
Cip-Information-file-nanme of each of the first
Playl tem #0 and second Pl ayltem #1 included in
Pl ayList #0 in the "PLAYLI ST. DAT" file in Fig. 25, the
pl ayer control nodule 212 1rléco“gni zes that the clip
information fileof the first Playltem #0 included in
Pl ayLi st #0 is "00001. CLP'" and the clip information
Playiist of0 irherlsectridh PlIayl toom % 1f s 00062 L, {H352]
Since the nunber_of PlayLists is 1, in a simlar
numipman el P¥ayLidtes siecdhd tPlaybiste wt ortthe 1plneytrl «c ot ol
nodul e 212 recogni zes that one Playltem O (Pl ayl tem
recemizesitsrat, dind Plaaddgii 2, thwoBldw @i items or the
. Information file nanme in the Playltem #0, that the
firsd il awftsmhdtd and ithe gfeaansl Plapitem #0 exist. By

f"OOOOS CLP". [0Q353] After that proceedlogg fromstep
re %’1@5191 F it GlHe_Tmnigrar tdem « 12acka@d, the

g %ﬁ? T éfr%b s Hhey que%é{rf‘fy'l%'ltfddl%id@ three
ﬁldlﬁg:o h omPt[ﬁﬁs‘téE %%%é'l é&oﬁo%ﬁ%h%*w [BE?Jnd
play@rr%%k% %105 d%ﬁed@ﬁ% recognlzes that the clip
information file of the first PlayItem #0 included in
'PlayList #0 is "00001.CLP" and the clip information file of
the second PlayItem #1 is "(00002.CLP".
[0352]
Since the number of PlayLists is 1, in a similar manner
for the second PlaylList #1, the player control module 212
recognizes that one PlayItem() (PlayItem #0) exists, and
recognizes, from the Clip_Information file name in the
.PlayItem #0, that the clip information file of the PlayItem
#0 is "00003.CLp". |
[0353]
After that, proceeding from step S105 to 5106, the
" player éontrol module 212 reads, from the .disc 101, the clip
cinformation files recognized in step S105.- Specifically, it
reads three clip information files "00001.CLP", "OOOOZ.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 S106, it is sufficient to
read only a clip information file of Pla Item of
initially generated Pla List Yy O in this
enbodi nent, as descri bed above, the clip information
files of Playltem() itens of all PlayList() itens are
read beforehand. [0355] Proceeding to. step S107
after processing in step the player contro
nodul e 212 det erm nes whet "The process has
succeeded in reading the clip information files
recogni zed in step S105, and further (checks about).
[03@&t ermi nes whether clip streamfiles corresponding to
the read clip information files exist on the disc 101.
. Aleﬁemqh,cm ywedding ef 3167 cliip i fgematiiorediles in
ther or not the process has succeeded in reading
Steg| %O‘énfb? et i %lhfﬂ%%nt "BRomaELIly "o b A rmaion

£ 1"00 03, CLP", a Is further determ ned mhether or
TGt ket e &%ﬁ%%x.qwramo& st (), in this
_ " 0000 CLP", and .00 . CLP" nd clip stream. f||

erbaGRIR PSS IGGoGH Ly +HR0E RS AT S K ot e

si of exi st i n th

ot é%%ﬁ%\f“ q’?%(‘: or{/ aow% lS't\/{ DEGTH 1 GrSPDN t he

bef I SE, [0356] In step S107, if it is determ ned

at t e readi ng of : ‘
[0355]

Proceeding to step 5107 after processing in. step S106,
- the player control module 212 determines whether the process
has succeeded in reading the clip information files

-recognized in step S105, and further {checks about).

- determines whether clip stream files corresponding to- the

read clip information files exist on the disc 101.

Specifically, in step .S107, it is determined whether or not

. the process has succeeded in reading clip information files

'"OOOOl.CLP", WOOOOQ.CLP",;and "OOOOB.CLP", and it is further
determined whether or not the clip information files
n"OOOOl.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 "VIDEO" 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




the clip information files recognized in step S105 has
115 failed, or it is determned that the clip stream
files corresponding to the clip information files do
not exist on the disc 101, that is, for exanple, if
clip information files and clip streamfiles
necessary for playback in accordance with the
"PLAYLI ST. DAT" file are not recorded on the disc 101,
t he vi deo content playbacktgﬁogran1210 det er m nes.
that it does not match the sc 101, and proceeds to
step 5102. The above-descri bed error processing is
performed and the pre-playback process is finished.
faileds7pr Artesndetephinedfthan hepblf7stitcamsfiles
determined that the process has succeeded in reading
' Corrﬁép@mipng ntor wae i ohip f internacoyni ek s rMetept SEOGt on
and is determined that the clip streamfiles
the c@%?%sb‘%dl et ol ¢ hef @F i 9% 3mF o7 net ¥ onl 17 | defowsd skoron
the disc_ 101, the player control nodule. 212 ]
filep n?%%e%%m PhE SRl FLERT G GRRP 0P kavRadp 108, .

B B L P
eno 8l JAESS ey of e, Sl St Sy oL
decdfiffhdd efkrpgtgyefgld&%t@ TR Sl A () S peeeas
to HYLREIe ProgesSiidy Fl s A8y error processing is
performed and the pre-playback process is finished.
[0357] |

Alternatively, if, in step S107, 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 information

files exist on the disc 101, the player control module 212
. finishes the initialization and proceeds to step S108.
-[0358]

In step 5108, the script control module 211 initiates
intefpreting 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
PlayList() (PlayList #0), the playback process in Fig. 30 is

‘performed.




performed. 116 - [0360} "Playback Process”
Specifically, Fig. 30 is a flowhart illustrating the
pl ayback process performed by the video content
pl ayback program 210. [0361] "Playback Preparing
Processing” In the playback process, at first, in
steps S121 and S122, the player control nodule 212
perfornms playback preparing processing for PlayListQ
whose pl ayback is reque§tqqsby the script contro
nodul e 211, .that is, the %lrst Pl ayLi st O (Pl ayLi st
#0). [03627 |In other words, in step S121, the player
control nmodule 212 recognizes the INtinme (Fig. 6) of
[03@e first Playltem#0 included in the first
,P.laylList:#0, and proceeds to step 5122. The player
Rlonthastk niirFes 212 checks, in clip streamfile
"%OOOl.PS" whi ch', is _played back based on the first
PPRFCEEHCa4a Yirndil@ded i /5t Re fliowshopitaylilgs tagting the
| ayback startin osjtion.in which playback is to be
PLaRARR B UrkF T OTE Shd 1o 4he e e rvback
Pr04%ﬂﬁ§ffﬁw'#o' [0363] Here, when the INtime (Fig. 6)

I"ayltem( 'represents the beginning of the clip
fozgreamfile, a program

"P;ayback Preparing Processing”

. In the playback process, at first, in steps S121 and
-8122, the player control module 212 performs playback
preparing processing for PlayList(), whose playback is.
requested by the script control module 211, .that is, the
first PlayList() (PlayList #0).

[0362]

In other words, in step S121, the player control module:
212 :recognizes the IN time (Fig. 6) of the first PlayItem #0°
included in ‘the first PlayList: #0, and proceeds to step S122. -
- The player control module 212 chécks, in clip stream file
- "00001.PS" which is played back based on the first PlayItem
- #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 PlayItem #0.
[0363] |

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




stream may be read fromthe beginning of the clip
stream- 117 file. When the INtinme represents a
position other the beginning of the clip streamfile,
it is necessary to performfinding (checking) a
position corresponding to the INtinme and reading the
program streamtherefrom [0364] Specifically, as is
shown in Fig. 25, the INtinme of the first Playltem
#0 included in the first Playlten1#0 is 180,090. The
pl ayer control nodul e 212 ¥ihds a pl ayback starting
position adapted for 180,090, which is the INtinme of
Playltem #0, fromthe EP map Oin Fig. 27 of clip
filstr édimen fithe I'Q000de GtdPradects is pdayeidrbaskhdasad on
the first Playltem #0 included in the first PlayLi st
beginifi@366]|the ncbithest weanistily, ust rigs andbiargarisedar ch
or the like, the, player control nodule 212 searches
perfern t Hnging niphe FRQEP-s R 1 Wt Iporadminidng He the
expression PTS EP start [INtinme fromanong the PTS EP
IN_iiig 1anq FR2RGHIE HE R T UBRT | Petbath s a¥ap O and

O3¥£LCh represent decode startable positions. The
{ son that the PTS EP start not greater than the IN

.sear.ched far n represen

bR R e o ey Sra decode: Siar EbFgRS oF
the fopds Whal(B801q LRI R LB el 58 WioyRen 40 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 "00001.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.
[0366]

In this case, the IN time is 180,090, as described

above. In addition, in the EP map() shown in Fig. 27 of




above. In addition, in the EPmap O shown in Fig. 27
of 118 «clip streamfile "00001. CLP" which is played
back based on the first Playltem #0 i ncluded in the
first PlayList #0, 180,090 is described as the
maxi mum PTSEP start satisfying the expression PTS EP
start < INtine. Therefore, in the player contro
nodul e 212, fromthe EP_map O shown in Fig. 27, a PTS
EP start of 180,090 is seaLfgeg for. [0367] In
addition, in the player co ol nodul e 212, (sector)
305, which is the RPN EP _start corresponding to the
found RPNEP start is read, and a position in clip

clipt peagahi Féle"D0O00AL. FBP" whhthhi $srepapsdénbedkbipatbe on
RPNEP start of 305 is determ ned as a

- thepfayphcRseuEtenghPosneivaed- ip0oB68] fafser Pihglpbaydd,

control nodule 212 determ nes the playback starting
1805880t ®ndeasrHeedrapebhappyseimpm BFocBRdstarforptispying
to 5123 and control s the graphics processing -

: S122.
the SERFeS 9190 t BT o SRL AR AL t ¥ nEV clolRe - | nThekdterficel N Ee

. _th trol_of th t dule 212, the _.
playf SREHED mituld Pl ot ot SHeF GERaRa bL BB RUTLd-

27 e Bt o 10 QRO cTTebR e e THE e code

E03é9?69] Here, the time code whose display is initiated
In step S123 is, for exanple, a value obtained by

canvelddintg dhe 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

7“00001,98" 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 positionj as described above, it proceeds
- from step S122 to.S123 and controls the graphics prodessingA

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

5123 is, for example, a value obtained by converting the

beginning of PlayList () into 00:00:00




begi nni ng of PlayListO into 00:00:00 - 119 -

(hours: m nutes: seconds). In addition, chapter and

i ndex nunbers may be displayed with the tinme code or

wi thout the tine code. [0370] "Analyzing

Pl ayLi st Mar kO' After display of the tine code is

initiated in step 5123, the process proceeds to step

S124. The player control nodule 212 perforns

anal yzi ng processing inﬂ_\/vilin1 the PlayList() whose

pl ayback is requested by the script control nodule

211, that is, the PlayListMark O (Fig. 7) described

inthe first PlayList O (PlayList #0) is anal yzed.
(hoypgminutgecigiarsly. sithceditiarhe Plantgstavet kirdex

shown on the upper side in Fig. 28 of the first
nunipg 5y |1Ray b JiER Ry edviddy e dd mepioods OF prithaul ghe

. _the nunber_of PlayList.marks is 7, the player contro

timg(fiff% 212 “recogni zes that the Marko items incl uded
[034 PlayList #0 is 7. [0372] |In addition, by

anal yzi ng seven Marko itens on the wupper side in Fig.

ALY Tmlalsg i ™ oyl ot g0, Thased on (e
[ STERpTEespha choune\elg CLATS b AL DECLLr oh Loy,

Sl2jﬂrﬁﬂé process proceeds to step S5124. 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 PlayListMark({) 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 réf_to_PlayItem_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.




Playltem() (Playltem #0) in the PlayList #0. - 120 -
[0373] After that, the player control nodule 212
extracts the nmark tinme_stanp itens of the four Marko
items which belong to the first.PlayLtem #0 of
Pl ayLi st #0, and passes the extracted itens, as an
arrangenent in which the nunber of —elenents is 4, to
t he decoding control nodule 214. In other words,. in
the above manner, four ting,points, {180, 090},
{5, 580, 090}, {10,980, 090}, and {16, 380,090}, which are
the mark tine_stanp itens of;four Marko itens from
the first to fourth ones anong theseven MarkO itens
[038ﬁ]the upper side in Fig. 28, are passed fromthe
er control nodule 212 to the decoding contro
%:fF%r 292t Atth§iRlAYSR, CUHE DY dtule ohtd cﬁxﬁﬁﬂﬂﬂ% the
al so, infornms the decodi ng control nodu

mar %hﬁ?m?hétﬁ’i‘l?r LbEResObf thhekeutiirEk ot e AT kWIP’F‘é]é é%%long
o PR LB PR, D S P T e e
xBTS LI LS, e AL o
a0 OB B B £, e

‘wordlDe ; ﬁhfﬁeF$88§ésﬁaﬁﬁé bﬂ%ayedﬂﬁggéglﬁﬁite{f%@légb}'

~" Bl ement ary streans to

(5, 5’8@0@%1} N9 16,0086 €90 S124nd O &2 [ di%o P! Wcﬁ%}é Ohe
nodul e 212 deterni nes elenentary sttTeans to be
- 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 player
.-control module 21Z-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
control module 214 informs the player control module 212 of
a message representingfthe 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 S124 to 5125, the player
- control module 212 determines elementary streams to be

‘played back.




pl ayed back. 121 [0375] In other words, since, in the
clip information file 00001.CLP" in Fig.. 26, whose
file name is described inthe dip Information file
name of the first Playltem#0 (Fig. 25) of the first
Pl ayLi st #0, which is PlayLi stO whose playback is
requested by the script control nodule 211,. the
nunber of streanms is 4, the player control nodule 212

recogni zes that four elew§[ ary streans are
mul tiplexed in correspon Q%b clip streamfile _
"00001. PS". In addition, sequentially checking the
streamid of Staticlnfo O of the clip infornmation

[03Tb] e "00001. CLP" and necessary private-streamid in
Fig. 26, the player control nodule 212 recognizes

-t Hat atherf owrrds ermamcar,y igt rdenssldre ioderviadéon file

stream one ATRAC audi o stream and two subtitle

"00GQF ER" in nFig he? 6 morthisse thiel qumes of dg gt yin the
streanms whjch have attributes and which are

Cllwrt#%r@@oomﬁﬂw@w em the Lirgpodiapdren 0 (Fig.

) orait ary St AR AL TV Taa { DArEe ) viase
B AR S i e Al o
nurt B0 SR M 1 R i Eaidg, %
recd&df&eé“ﬂﬁgﬁqfddfeéfghéﬁgngl§%%égﬁ%'é%%lﬁﬁ¥¥lﬁlexed in

tent
corresponding clip stream file "00001.PS". 1In addition, by

sequentially checking the stream id of StaticInfo() of the
clip information file "00001.CLP" and necessary -

private stream id in Fig. 26, the player controlﬁﬁodule 212
recognizes that the four elementary streams are one video

. stream, one ATRAC audio 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
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




determ ni ng whether or not the subtitle stream exists,
the - 122 information of the nunber of elenentary
streans having "Subtitle Stream attributes. (0377]
Based on the result of checking StaticlnfoQ as
descri bed above, the player control nodule 212 selects
and determnes elenentary streans to be played back.
However, since, in this case, the four elenmentary
streanms nultiplexed in cljp streamfile "00001. PS"
only contain only one "Vi Streant’ attribute
el ementary stream and only one "Audio Streant
attribute elenmentary stream "Video Streamt attribute
infelmatntaryf stheansnaed ¢ Audl ansitaaym'statdandHering
el ementary streans are not selectable, so that the one
"Sultdebe Streamy amdtrHeuiore. audi o stream (ATRAC audi o
stream) are determned as elenentary streans to be
[(03pThyed back. [0378] In addition, regarding "Subtitle

Streanf attribute _elenentar streams,. two streans
ef-?as‘—te hehe st ofl shestdng Strsardndel (i pkexed
p streamfile "00001l.PS'. Thus, aone of the two

desdiified PPt T one i %lasgeelr SAUF Un B M e PS4 and

I t t t I k bet
et ERETRD T e FoP et eéf‘%ra?% f HRsEver,
cin AP L S AL 10 92 AP OLANE R L L B ptovea
“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 "Audio Stream" attribute
-elementary streams are not 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 additicn, regarding "Subtitle Stream" attribute
-=elementary.streams,‘tw§ streams exist among the four
elementary streams multiplexed in clip stream file
"00001.PS". 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 recognizihg the




As described above, in the case of recognizing the -
123 attributes and nunber of the four elenentary
streans multiplexed in clip streamfile "00001. PS",
the four elementary streans need to be respectively
speci fied. Accordingly, the player control nodule 212
uses the streamid and necessary private-streamid
to' specify the four elenmentary streans nultipl exed
inclip streamfile 00001, PS". [0380] Specifically,
as described concerning clip information file
"00001. CLP" with reference to Fig. 26, by using the
streamid of OxEOQ, the player control nodule 212
attgpeei e eandt enlyé deof stheahpunhe bénégtahe SVidans
Streant attribute elenmentary stream anong the four
mulelphenedrinsekanstroamt FplexeCPhl ePEDh, stheaherl e
- "00001.PS". [0381] . In addition, as described
elepantaini Agrednp 1eforratPonesPeet tvobo1seeP: fifdn

AcegiTRaLY pr bR A TRISRTEEOr TREO e (AbE BTAYeF Eont ol
et et R i RS TR
rou B LR BILEEY SKLFATBMA ) B8, LR cine
wooéesCcpddbed concerning clip information

[03807 -

Specifically, as described concerning clip information
file "00001.CLP" with reference to Fig. 26, by using the
stream id of 0xEO, the player control module 212 specifies
the video stream, which is the "Video Stream" attribute
elementary stream. among the four elementary streams
multiplexed in clip stream file "00001.PS".

{0381}

In addition, as described concerning clip information
file "00001.CLP" with reference to Fig. 26; by using the
stream id of 0xBD 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
émong 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




file "00001.CLP" with reference to Fig. 26, by using
the - 124 streamid of OxBD, the private-streamid of
0x80, the streamid of OxBD, and the
private-streamid of 0x81, the player control nodul e
212 specifies the two subtitle streans, which are the
"Subtitle Stream attribute elenentary streans anong
the four elenmentary streanms nultiplexed in clip stream
file "00001. PS'. [0383] _ As,described above, based on
a conbination of the streamid and private-streamid
-which are described as netadata of a clip information
file corresponding to a clip streamfile, elenmentary
streap ebtrso HUnPeBD arehenib k3 1l e exk 1epm 11 ok |48 &t ridem
file, can be specified. [0384] Here, the conbination
streami e of r &R RN ratarexeaad f &8, the

nmechani sm provi ded extending multiplexing
RRPER 2‘“%9%%%1&%8_\/59%%3%6? ntREt 54gt §ubt{Rde streams,

plaggriq
. conbi nat.i on, of. t str.eam i, d the private stream .
uhi i P o oot I €14 AR Pl Rty S reans
, I t treamca specified. I.n _
amorigitng ofou SIENA L2 {GALER Ind SRESIAd A f e fgeam
fil@rddggét§§§e§n}id is extended to increase the nunber.
of types (attributes) of corresponding elenentary

[o3giyeans, the present nechanismcan be used w thout
bei ng changed. Thus, the conbination excels at

exteRRiskidible¥t above, based on a combination of the
stream id and private_stream id which are described as
metadata of a clip information file cor;esponding te a clip
stream file, elementary streams which are multipléxed 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-2.System. By using, in metadata,
the combination of the.stream id and the private stream id,
to specify an elementary stream, it is ensured that the
. elementary stream can be specified. 1In 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]




[0385] - 125 In other words, for exanple, in the BD

(Blue ray Disc) standard, the PID (Packet ID) of a

Transport Streamin accordance with the MPEG 2

standard is used to specify data. Thus, the

specification is bound by the MPEG 2 standard. Al so,

al t hough, for exanple, in the DVD Video standard,

sub-streamid simlar to the private-streamid is

defined, the sub streamijdsis not forned so as to be

described in a database for specifying streans, and

it is only formed so as to be described in a fixed

rg@gon descri bing information of 8 or 32 streams

(& OthET @R&RSI e foV18xa0PTapiie Ahe BD2 (BlypsragrDisc)
ATRT) and V14-5 able 4.2.1-3 (VIS SPST ATRT), .

staiggq, W i HoE T 57 endnay e (Baser n
Differently from - the conbjnation of the

aco Qi h A A Ve A b (s te SRS batFta
or. ﬁqqy | as t q?fﬂger ha be

Thug;’eptr%ze tedlﬁtrj-'“3531'{:1‘:?11(?nn3L 2’%—% -S rgg&ﬁpﬁ?oﬁt&%de‘,

Alsd,N% 18! HugH Gt Qe € i O Sui viilo 1ardl Wi ch

® met adatadl S ge_;scri)%glglel'l‘hulsn, %he gpj&e?%toa?s%a&c{rééf\gqﬁs

sub 3l Al 8 dWildiRleXed ithd RS GLIR thiaamiti g cakiReq,
Speci fi'ed based on the conbination of the stream

the & the-phi Mt @sShbeaRuirtheds sbhasmebadatl desdesHdPed a
in“Clip information file Cip o regardless of (in the

- databange fofr Shedidfiey thakaean badr epr eseshed BB Ale so as
nunber - of -streans) the nunber of the el enentary

to ket dearw.ibed in a fixed region describing information of

8 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.

.[0387]




[0387] 126 |In this enbodi nent, the conbination of the

streamid and the private streamid is used, in the

clip information file in Fig. 10, to specify the

el ementary streans nultiplexed in a corresponding

clip streamfile, and, in addition, it is. used, for

exanpl e, as a conbination of the entry-ES-streamid

and the entry ES private streamid in the

Pl ayLi st Mark() in Fig.. 7 %@ Specify an elenentary

stream for associating Nhr Furt hernore, the

conbi nation of the streamid and the
private-streanmid is used for exanple, in the EP map
o%nn thilg. empoddmesithy tdye &O@}’Pé-ﬁ‘taérl)‘imslorfeéme GégEerinpiing

i nformation of e startabl e p0| nt. [038
and vt (R Sciﬁeiﬁi‘[‘m%? t+5 piies, A drhg H%l]tlp p’r‘b‘lée@‘ﬂ

fr.om tep 25 to S126 f}lﬁ a er control nodul e 212

fllepe]rrf t ref? 158 the © St rHAfEMS o be
k,_th but

multgl %(det a?;:/ st t eog%ﬁ%%ja?n Jgnc-gg(% puén%t?%eta[rn:ﬁ j:u:'s]teef ‘%fES iy

. -addlqﬁorﬂ a)ietd 1@%&{ bee)éq‘giolaé & CJH?[%%}EHZIJ_% tohfe the

el eneéntary strearns ack i's,” each

‘entrci/f HN& MG i ra%ﬂ:fntl'igre%g‘&rﬁy_?tsg&%\fﬁq aﬁga%n'?%@ gn S he

st‘reamthat—ls determn

for. @@@b@ﬁatlng Mark(). Furthermore, the comblnatlon 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]
"Controlling Output Attribute”

‘After that, proceeding from step S125 to 8126, 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 3125 to be played baek.
[0389]

=Specificallf, 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 DynamicInfo() (Fig. 13) items in which output attributes




of Dynamclnfo O (Fig. 13) itens in which output
attributes - ------ ----- 127 - are described. [0390]
Here, in this case, the video stream ATRAC audio
stream and subtitle streamto be played back are the
el ementary streans nmultiplexed in clip streamfile
"00001. PS", and their nunber of Dynamclnfo itens are
0's, as described concerning "00001.CLP" with
reference to Fig. 26. In h a case where the nunber
of Dynamiclnfo itens are 0''s concerning all the
el ementary streans to be played back, the player
control nodule 212 does not particularly perform

are proresidied- f or processing of controlling the output
attributes of the elenentary streans to be pl ayed

[03%akk. [03911 Processing is described later that is
performed when the nunber_of Dynamicinfo is not O

c W& nitfy BiEnETSEry thet Maale® 56 15| AFEGChacidiof or
control|ing-the output attribute of the elenentar
SETCATedtHC [DHIFELS et i 5 Ha) Ry Bt dylpacie
Aft.er _prqcessing i.n step S126 roceedi ng to ste
Lo e S o i hod LI 1 & ebres
n00 Y IBRAIY NG, f 'th Sitrarr%,{nﬁc%a:cpel(oaf’l_%ycnl%ch fnt}eo %Jt%%esntaagg Q0's,

str'eans to be playe
as described concerning "00001.CLP" with reference to Fig.

26. In such a case where the number of DynamicInfo items

are 0's concerning all the elementary streams to be played
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 is described later that is performed when

the number of DynamicInfo is not 0 concerning.elemeniary
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 $127,

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




[0393] In other words, the player control nodule 212
supplies - 128 the content data supplying nodul e 213
with the file name of «clip streamfile."0O00d .PS" in
which the elenentary streans to be played back are
mul ti pl exed, and the RPN EP start 305) described in
the EP map o determ ned as a playback starting
position in step 5122. [0394] |In addition, the player
control nodule 212 initial{zes the buffer contro
nodul e 215. before starting Supply to the buffer
control nodule 215 of the program streamstored in
clip streamfile "00001.PS".in which the el enentary
thesepabnpt detbespbryrtnpaskdate ALBtwvptexede fDBOShame of
Specifically, in the buffer control nodule 215 (Fig.
clip)streaguafiloal 68804 BSAsingredch othe dat emeelihvi pigreams
ointer stored in the data beginning.. pointer
to g?o?éaﬁeﬁnPFCEBiFeamHéthl%%?@in@n%og%?egP%L%?eﬂt¢¥¢ (=
section 232, a video

305} ARG BBiint Br CaboF BTPR | nie P HEG-SR ca hgb hot i eF

LN ection, 241, an io reading pointer stored
Stafﬁgﬁéhgogﬁg%%9r%3d§55pp%f%?er storing section 251,
[o38hf a subtitle reading pointer stored in the subtitle

readi ng pointer storing section 262. [0396]

- AT Yon ,t I'{ﬁ’léj %l% 3)%291:9 i JHHLI]:QJ P %dﬁu%.re %tl(g eiqultrl atlllez es
the buffer control module 215 before starting supply to the
buffer contrel module 215 of the program stream stored in
~clip stream file "00001.PS" . in which the elementary streams
- to be played back are multiplexed.

[0395]

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 pdinter.storing
section 232, a video réading 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.
f0396]

Accordingly,; the daté beginning pointer stored in the
:data beginning pointer storage unit 231.and the data writing

pointer stored in the data writing pointer storing section




dat a begi nning pointer storage unit 231 and the data
witing pointer stored in the data witing pointer
storing section 129 232 represent the sane position
in the buffer 215A of the buffer control nodul e 215.
This indicates a state in which effective data is not
stored in the buffer 215A. [0397] Furthernore, the
pl ayer control nodule 212 supplies the buffer contro
nodul e 215 with the streamigd as identification
information identifying (specifying) the elenmentary.
streans to be played back, and, in addition, the
private streamid, if necessary. [0398] |In other
232woeasesgatdeber bed mbeibiocanbagth@ebuefenedi 2k yof the
streanms to be played back, a video stream having the
buffyrdesnsrpéamrdater Phat e T81speedicebenya asbitealn which
of OXEQ, the ATRAC audi o stream having the "Audio
effepFédfr dahat fFpHPE F§°§ﬁ€cFF|E@ebQU%f%¥r%%§$1d of
[03§?FD and a private-streamid of OxOO, and a subtitle
ean1having the "Subtitle Streani attribute is

SRS BlE SR on QDU 212, o
i BEPCRF AHATEE T AR
-1deﬁ@ﬂ%£8£tf@gu£§£§%§a£f$ﬂ i %ntli&ﬁ é%?¥H%H% the

function unit stores, Int esre m 1 egi'ster
-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 tofbe played back, a Video stream- having
the "Video Stream" attribute is specified by a stream_id of
.0xE0, the ATRAC audio stream having the "Audio Stream"
attfibute“is-SPecified by a stream id of O0xBD and a
private;stream;id-of 0x00, and a subtitle stream having the
"Subtitle Stream™ attribute is specified by a stream id of
0xBD 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 OxE0 concerning the video stream from

the player control module 212. 1In addition, the audio




242, the streamid of OXEO concerning the video stream
from the player control nodule 212. In addition, the
audio - 130 reading function unit 234 stores the _
streamid of OxBD and private-streamid of OxO0 from
the player control nodule 212 in the streamid

regi ster 252 and the private streamid register 253,
respectivel.y. Furthernore, the private streami d:
register 253 stores the stygpmid of OxBD and private
_stream _id of Ox80 fromthe player control nodule

212 in the streamid regi ster 263 and the

Erlvate streami d i ster 264, respectively 0400. ]
rea b?ngF?ﬁE¥°%r%%%§s?%g S??ﬁ?iﬂ%ﬁﬁHSQﬁﬁﬁWaﬂdrﬁﬁi ¥B)gnd

pri Eh Shenthrgn 8 roaritd el o A I G @odule 212
in SHEPHEFEbata cFo P (EE 2 FR L B ey s et £ 1
| regp%éé@?%ack «I_@%Sé&lt_@e ci 1}/ ti}*tlrﬁ[?o@e bet ng pr esently

a case a nessage requesting

e R AT bt ) oo gl (M
and'ﬁixlraﬁjzé Zd e dh el Pl f efx P id ﬂTﬁdLﬂ:lleay?élé r{qtgrols)module

the player contTol nodule 212 al so sets,

212 subtifd estFeadi Y Fdicddan Bertddn t%ﬁel,pﬁv%tt@ Isttlx@eam id
reading flag having ~a value in accordance with the

regidtigr sStdpamddpge-tivatii ch the elenentary streams to
be pl ayed back are nulti pl exed. ,
[0400]

For further processing, the player control module 212
~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
- 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




[0402] In other words, in this case, since the
subtitle stream 131 is included in clip streamfile
"00001. PS" in which the elenmentary streans to be
pl ayed back are nultiplexed, 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 function unit 235 to function. Wen
no subtitle streamis incl-uded in the clip stream
file in which elenentary Sstreans to be played back
are nultiplexed, a subtitle reading function flag
having a value of 0 is set in the subtitle reading
is jpabeden Sectldn Peneam nfikd " GHYEL - PYhelsubtiah eche
readi ng function unit 235 does not function (does not
elemantaky| AFFSARPY dex 28 My)avedioatk ane Jenh tinkexadhe 2
| ayer control _nodul e 212 supplies the _ decoding ,
subRiNT oF M GNP § 1R SOTUO s WHd 10k ik ket in

27,.180, 090 th -ti f the fj . Pl #0
ene PR 020 st e TR S0 HEPh Podiema o
i ted hy. i pt: I dul
e N A e T
subd ot S g Ll ek 118 CCALIR e 21 M S

LBy | Iy ' of . | J
cledpffery | Sredlifid Be ARG B m i ing

subW I dea HERETHRRY il AL 8Mag HAA4Y a value of 0 is set in

the subtitle reading function section 261. In this case,

the subtitle reading function unit 235 does not function
(does not particularly processing).
[0403]

-In addition, the player 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 PlaylItem #0 (Fig.
25) included in the first.PlayList‘#O 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 PlayItem(),

and .the OUT time. is wused 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




In addition, -the player control nodule 212 initializes
directing of the subtitle display formfor the
graphics 132 processing nodule 219. I n other words,
the player control nodule 212 controls the graphics
processi ng nodul e 219 so that the subtitle stream
display formis changed to, for exanple, a default
di splay form [0405] "Starting Data Readi ng" After
that, proceedi ng fromst__epls 27 to 5128,. the player
control nodule 212 control he content data
suppl yi ng nodul e 213, whereby, by a function of the
operating system 201, the content data supplying
progetiel ey 213dvkbadsl 4. clip stheamdide, stloeipbpyde control
program streamin which the elenentary streans to be
- modplyel? beekt Be ks nthe | praptedcs |protersingrsdulby 219 so
designating clip streamfile "00001,PS" in the
that SRE ML F Rt DFRATb il an F9en A4 DROINGRS e orfor
- on the disc 101 (Fig. 4), and further designating
examptgora Fptagkt tcgﬁeSFigJ]iaaX/bm%t arting position
f04ﬂ§%ernined'in step 5122,. the content data supplying
ule 213 requests the operating. system 201 to
" rmfil.e reading., I n addition, the content data
éﬁ%ﬁﬁ%quP%%ﬁnﬁé9 directs supply of data read from
tReediSenldl LOOLREANL! 3 FORLLY STBGULE 219,  (R206)

In the a ové_ nner, _~reading o] e prograﬁrs ream
pLayRidl@hd s Chidudld A ddif r PG Lol e Il s¢
supplying module 213, whereby, by a function of the
operating system 201, the content data supplying module 213
reads a clip 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.PS"

-..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. 1In 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.




started and the programstreamis supplied to the
buffer control nodule 215. 133 - [0407] The buffer
control nodule 215 (Fig. 3) wites the program stream
supplied after being read fromthe disc 101 in a
position represented by the data witing pointer of
the data witing pointer storing section 232, and the
data witing pointer is incremented by the size of
the witten data. [0408] re, in the follow ng,
unl ess ot herw se stated, th&” content data suppl yi ng
nodul e 213 reads data fromthe disc 101 if the buffer
215A in the buffer control nodule 215 has free space,
[048Ad supplies and stores the data in. the buffer 215A
in the buffer control nodule 215. Therefore, it is
asBRra et qand qsulf merdudies & Idondtiant 13y strdrtes eeugh
data. [0409] "Initiate Decoder Control" After, as
- ProgedRr Fhedambovl 119 FEERIF e b9 derad finm tHee dfise 101
. 101 is initiated and the data begins to be stored in
1N EhROBLF R DIBECTF L Dufthe m rolltigilIROTIEET tqfe the

ds f t S128 t 29.
e ERT T GEREEE: SBAER SRR S % B s
s RO Pl PO 5 40, A0, e P S

datdodule 214 initiates reading of data from

[0408]

~Here, in the following, unless otherwise stated, the
content data supplying module 213 reads data from the disc
101 if the buffer 215A in the buffer control module 215 has
free space, and supplies and stores the data in. the buffer
"215A in the buffer control 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 5128 to S129. 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 feading of data from
the buffer 215A in a stage prior to a decoding operation.

[0410]




the buffer 215A in a stage prior to a decoding
operation. [0410] - 134 |In other words, this all ows
t he video decoder control nodule 216 to obtain one
vi deo access unit stored in the buffer 215A, PTS and
DTS (hereinafter referred to as a tinme stanp, if
necessary). added to the video access unit, and a
pi cstruct _copy, au_refflag, and AU I ength serving as
information (hereinafter referred to as additiona
information; -if necessary) described in the PES packet
o of the private-stream?2 |l ocated imedi ately prior
to the decode startable point, etc., which are passed
f domothe rbwiofrels, chritsr ell Llomsdihe ZiBeion deespemseonaral
data request after the data request is issued to the
modudeledl ¢ eamiviy- fimctriconv igta a@339 mitife dhdfast igoritheol
nodul e 215 (Fig. %{. The time stanp is passed from
buffeie 4 oo Riet gdet ont Msirsigdfite R 18 fag rachddecodi rigme
control nodul e 214 whenever the video decoder  contro
stangyqife PO R Inedled d&o e eddamiaccguimit,) gnd a

., _addition, also the i o decoder_ control nodule 217
pic St S AT it Sebel AR sy A
. bhuffer 215A and tine st s (PTS, DTS),.added .to the
inscifidSlon ZRR AN A A s Bt f er
. r.ql I [ res e 1o _a.dat uest
iR T ettty [ERANES Gl R B et

the %ngéztdt%’)ls%?etantz% ]_io%attté% ‘Q%rfe%lriac&%ﬂé; ?)lrrolr% t %él ech%lléiecode

he tinme stanps are passe
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 rdecoding control module 214 whenever the video decoder

~control module 216 obtains a video access unit.
- [0411]

- In addition, also the audio decoder contrel 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




audi o decoder control nodule 217 to the decodi ng
control nodul e 214 whenever the audi o decoder contro
nodul e 217 135 - obtains an audi o access unit. [0412]
Furthernore, the subtitle decoder control nodule 218
obtai ns one subtitle access unit stored in the buffer
215A and a tine stanp added to the subtitle access
unit which are .passed fromthe buffer control nodul e
+ 215 in response to a datggﬁiquest after the data

request is issued to the title reading function
unit 235 in the buffer control nodule 215 (Fig.: 3).
The tinme stanp is passed fromthe subtitle decoder
obtebtm$ rah amwdikb ealddss aurihte. decodi ng control nodul e 214
whenever the subtitle decoder control nodule 218
[04bbtains a subtitle access unit. In addition, when no
subtitle streamexists in the el ementary streans to be
plEyrdd sk e -artdiewtfap tid lsu istsicolde rasoag g odnimpdiud e 218
stored in the buffer 215A data is:not.passed from
obtahes AT et uiohE Fol 2ctiul W R S athel 15 e e fpec addn
- dcontrol modul e 218, [0413] Here, whenever data is

- and ot A FTRMAIIRA i fidte THitiiole msdiass 248t thdch are

, vi dep decqder. control nodule 2 %{ t.he audi o decoder
Pas{eshe LI (gt R ARt e it 14D b R Tegn R

ule 218 each ,pass, ,to the decading conirol nodule .
dat 1%%uersgts u"’ﬁt—? T érhees SHH<s rteoq"ier?gt dat al%’sé’(ﬁ?‘e&o. thepg14]
‘subtitle reading function 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 control module 218
obtains a subtitle access unit. In addition, when no.
subtitle stream exists in the elementary streams to be
played back,: and when no:subtitle access unit is stored in
-the buffer 215A, data is:not passed from the buffer control
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 dudio decoder contrdl 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




In addition, details of reading of data fromthe
buffer 215A in the case of passing.the data fromthe
buffer control 136 nodule 215 to the video decoder
control nodule 216, the audio decoder control nodul e
217, and the subtitle decoder control nodule 218 are
described later. [0415] "Initiate Decodi ng" As
descri bed above, when the video decoder contro
nodul e 216, the audi o decod control nodule 217, or
the subtitle decoder cdht%i# nodul e 218 initiates
reading data .fromthe buffer 215A in the buffer
control nodul e 215, the process proceeds from step
mod612921 b6 &4 30he anikdee cdedvde of coherotlanadiubei pi 6] aties.
[0416] In other words, based on 180,090 which is the
audiq degederofonbhect imsdult a¥yl?enat® thel sdedifthe decoder
Pl ayLi st. #0and which is supplied fromthe player
congpat rvpdubeul b8 24pe  deseebbgl2¥atennd, . in addition,
the tinme stanps passed as described in step S129 from
[041%E vi deo decoder control nodul e 216, the audio
ndecoder control npdule 217, and the subtitle decoder
?ﬁﬁ??ﬁerﬁﬁﬁﬁé;@QS, t he vi deo decoder control nodul e

1 S B B 2 0
noaf TS AFEULIE, QSIS SRS, 5 o
subtitle decoder: control module 218 initiates reading data
 from the buffer 215A in the buffer control module 215, the . .
‘process proceeds from step S129 to S130, and decoding of the
data is initiated.

[0416]
In other words, based on 180,090 which is the IN time -

~of the first PlayItem #0 included in PlayList. #0.and which

- ..is supplied from the player -control module 212.in step S$127,

and, in addition, the time stamps passed as described in
step 8129 from the video:decoder control medule 216, the
audio decoder control module 217, and the subtitle decoder
'control module 218, the video decoder control module 216,
the audio decoder control médule 217, and the subtitle
decoder control module 218 are ordered to initiate decoding,
with timing shifted if it is necessary to establish
synchronization.

{04177

A method for ordering initiation of decoding with




[0417] A nmethod for ordering initiation of decoding.
with - 137 timng shifted for establishing
synchroni zation is described in, for exanple,
Japanese Patent No. 3496725. For brevity of
description, there is a nmethod in which, anong the
time stanps passed fromthe video decoder contro
nodul e 216, the audi o decoder control nodule 217, and
the subtitle decoder cgnﬁggl_nodule 218, the m ni num
value is set as an initial"”'value of the tine neasured
by the timer unit 214A, tinme neasurenent is
initiated,.and, at the tine the tinme neasured by the
timingreshiuiad 2IodA ecdiaidiiddsing tdyndie drijmatsitcan,s described
initiation of decoding is ordered. [0418] The video
in, dewgodsrangdrt s olapticse P2ientedts vex! 20 7decodiarg brevity
initiating instruction fromthe decodi ng control .
of dfgiPTURR, gdsEes 1 ¢ ffthadidg dédsder arrey mhg tie
one Vvideo access unit. obtained fromthe video readin%
stampim R3HEd JHA B9 (W Aa BETdsT Rt ffnle 2, the

cucfikacdley Dol SSAORSH, UG oL YALd o AT OIS
condi M bR 990 085008 SONIT O, IS B0 s
vani S50 L8 90 S, 2 P RSl oA D
: meaéﬁ?@ﬂ@ﬂf %%nHEﬁEi%Q%@LQa%Eg‘%%e%he time the time measured
by the timer unit 214A coincides with the time stamp,
- initiation of decoding is ordered.

[0418]

The video decoder control module 216 receives a
-decoding initiating instruction from the decoding control
-module.214, passes, to the video decoder 116 (Fig. 1), one:
--video access unit obtained.from the video reading function
‘unit 233 in the buffer control module 215 (Fig. 3f 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




the video decoder 116 to sequentially decode each
video access unit obtained fromthe video reading
function unit - 138 233 in the buffer control nodule
215, and supplies the { graphics processing nodule 219
with video data obtained as the result of the
decoding. [0420] In addition, also the audi o decoder
control nodule 217 receives a decoding initiating
instruction fromthe dequ%ﬂg__control modul e 214. In
response to the instruction, the audio decoder
control nodul e 217 passes, to the audio decoder 117
Fig. 1), one audio access unit obtained from the

233 aimi vhe eladf fgr f orret Foh nedyl @341 5 n die b ere < ortte ol
nodul e 215 (Fig. 3), and controls the audi o decoder

graphycs oprpee$oimy deeddl 2l Furithermwotey ddte alioined as
decoder control nodul e 217 supplies the audi o out put

the npagin bt 204 the 14T - data obtained as the result of

gﬁgoding by the audi o decoder 117. [0421]
(04 sequently, the audi o decoder control nodul e 217

S8 a1 AT SPGB seuentially, deceds oo,
reck 110 AUDSLAD A 10 83, AR MM COMERL i
con%%%f‘ogﬁq{g.@% %A% oqr?lfé%%o%sset Iq:eo rt%semitgs%fructtr_}a_%n, the

audio decoder control module 217 passes, to the audio

decoder 117 (Fig. 1), one audioc access unit obtained from

the audio reading function unit 234 in the buffer control
module 215 (Fig. 3), and controls the audio decoder 117 to
perform decoding. - Furthermore, the audio decoder control
module 217 supplies the audioc output module 221 with audio
data obtained asrthe result of decoding by the audio 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.

[0422]
Also the subtitle decoder control module 218 receives a

decoding initiating instruction from the decoding control




Al so the subtitle decoder control nodule 218 receives
a decoding initiating instruction fromthe decodi ng
control - 139 nodule 214. In response to the
instruction, the subtitle decoder control nodule 218
uses its internal subtitle decoding software to
decode one subtitle access unit obtained fromthe
subtitle reading function unit 235 in the buffer
control nodul e 215 (Fig:_g) and supplies the
graphi cs processi ng nodul 319 with subtitle data
(subtitle inmage data) obtained as the result of the
decodi ng. [0423] Subsequently, the subtitle decoder
-modehntdld . nothul = FkShsaidas tittess imaternualisybtiid esubtitle
decodi ng software to sequentially decode each :
decaridt i adret rrke esxdwhe t2 dbtuiared e dmtdmadulsnititic le
readi ng function unit 235.. in the buffer contro

decqfidid S FIBiare dmd dagssla g Falgridg esqesscarsitng

nmodul e 219 with subtitle data obtained as the result.
Obtaolfn%efrdvélb&d}%gsubt[wﬂ]ree@%mfé@@rl@ébwlﬁg@ 35 tigr the

Ij{]étr}_\%]gé%% gﬁ%c dshfr mdste 813 to 5lzlms
:w‘grapﬁiei‘crlp%éa: LN et@ef Pk’ Fet o < el e
imade! Yarddordl 0] Loy LI, SUbLIL 't%edgtﬁae%;pp' ' ed

romthe Su eco cont rol
[oad¥gcessary. [ 0425]

- Subsequently, the subtitle decoder control module 218
.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
subtitle data obtained as the result of the decoding.

[0424] : |
"Graphics Prdcessing"

After thatfzthe,process proceeds from step S130 to 8131,
and the video content playback program 210 performs graphics
processing on the wvideo 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,




In other words, in accordance with a display form
instruction fromthe player control nodule 212, at
first, 140 the graphics processing nodule 219
perfornms subtitle processing, such as enlargenment and
reduction, on the subtitle data fromthe subtitle
decoder control nodule 218. Wen receiving. no
di splay forminstruction fromthe player contro
nodul e 212, or when recqu|qg a default display form
i nstruction, the graphics ocessi ng nodul e 219
directly stores the subtitle data fromthe graphics
processi ng nodule 219. [0426] |In addition, by adding
the theaphtles wateedsiony tiedwialenl 9 geoottemsc entirtdlt lodul e
216,. and the subtitle data fromthe subtitle decoder
pProge®ding, nodth e I larasnt |andatedudiitoni ,neth afeer
the subtitle processing, 'the phi cs
Sub bk 533y s o 17 G5 i s Rsgeisr v odatrediude 218
whi ch t he subtltle data is overlaid on the video data
When r%?ﬁ?h‘é”%ﬁ ded Al Wdhtiteit srsduicn frem e plaver

S I|e ta to the video output nodul e 220.
con b AT ot i i PRSET A VP PR stz fom

21 f ch as, f
ins it Zcf}ﬁerﬁfapip ﬁ%gggieeosrs% e 1 endpesty
-stofgé qgm!@ﬁﬁﬁf&:%? &%PQ§ 2$%§%§Jn%ﬁ pfgcgﬁglggdggdule

genet at s and suppli es tht
219putput modul e 220 in a forn1over|a|d on the

[0426]
In addition, by~addinglthe 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 daté‘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]




out put video data. [0428] - 141 "CQutput Processing"
After processing in step 5131, the process proceeds to
step 8132. the video output nodul e 220 sequentially
stores, in the FIFO 220A, the output video data
supplied fromthe graphics processing nodule 219, as
described in step 8131, and sequentially outputs the
out put video data stored in the FIFO 220A at a
predet er m ned out put rate. 4{0429] Al t hough vi deo
out put nodul e 220 recelveg']he out put video data from
t he graphics processing nodule 219 as long as the
storage capacity (remai ning anmount) of the FIFO 220A
"Ostmnouincaeds tig” st orage capacity is not enough, it
requests the graphics processing nodule 219 to stop
r é‘cféiexxi m?gtdma@scmgpljm vitggo Sdatla. the 9 roaeses pdveeeds to
aphics processing nodule 219 to stop processing, .
Stem ?r%que’fsh% Tieo vulaoitdaewtieke chii rastqudul asl 11 63 ok s,
. the subtitl|le decoder control nodule 218.. to stop
in thedeSt my Psrhu@%t%ﬁ@%éflqﬁ%dé%fsa PR L ek fwcarecihe
ecoder control (yle 216 and the subtitle decoder

- gra Sré?Wﬁﬁﬁﬁ@%i@ ouz0h?. AT sesTgiad ity 3hRp 5131,

op rece|V|ng th

s R ST S St S 1
EIFd %{ﬁ\‘c‘taﬁ:t r_%rd’i rgr%nsi er Co% puq:q r‘rq:dul € 219 to
[0429}]

Although video output module 220 receives the output
video data from the graphics processing module 219 as long
as the storage capacity (réemaining amount) of the FIFO 220A
is 'enough, if 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 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




receive the output video data at the tinme the output
of the output video data fromthe FI'FO 220A is
~advanced and the 142 FIFO 220A cones to have enough
space. Simlarly to the request to stop receiving the
out put video data, this request is reported fromthe
graphi cs processing nodule 219 to the video decoder
control nodule 216 and the subtitle decoder contro
nodul e 218. Thi s causes gh§49rgphics processi ng
nodul e 219, and, in addition; the video decoder
control nodule 2.16 and the subtitle decoder contro
nodul e 218 to restart the stopped processing. [0431]
FIFPn2288i eroas &bsbavkeenodigb epapet nBilwi2aPl¢ to the
sequentially stores, in the FIFO 221A, the audi o data
requfppl FedstPbnrereidiagotlecedeputonidet detal etRly. as
descri bed above, and sequentially outputs the audio
reqygph L8t 6FBATFRYt hEOR| BB 29 APAiCa Predeseing meedule 219

t put t | i f . [0432] Although
to PHePRIarS Soepie noanreo ! S9a0r LEer Vb s RRethocr et ke
i d | dul 17 |
dec O A o dRTR 217 el bt Ao RHTm oS HR RO
_ i he - i f . ca ity is. not
S R R e

gph@%@i ualgedes 1 €ont 5 ol 1 odyl e, %fé‘ 7d%9%c%19 pccgrga‘.tg]?()i];:/id%%e

the audi o data. Thi s causes e audi deco

'218rﬁﬁh&é%éﬂﬁktéhété%bﬁﬁéﬁﬁééééébsing.
[0431]

In addition, also the éudio butput module 221
rsgquentially stores, in the FIFO 221A, the audio data
supplied from the audio decoder control module.217 as
described above, and sequentially outputs the audio data
-stored in the FIFO-221A at a predetérmined output rate
(sampling frequency). |
[0432]

Although. the aﬁdio-output-module:221 receives the audio -
data from the audio decoder control module 217 as long aé
_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 contrel module 217 to stop processing.

[0433]

After requesting the audio decoder control module 217




[0433] After requesting the audi o decoder contro
nmodul e 217 - 143 to stop receiving the audio data, the
audi o output rodule 221 requests the audi o decoder
control nodule 217 to receive the audio data at the
time the output of the audio data from the FIFO 221A
i s advanced and the FI FO 221A cones to have enough
space. This causes the audi o decoder control nodul e
217 to restart the stopp_gd1 ocessing. [0434]. As
descri bed above, decoding of"the el enentary streans
is perfornmed as the data is output fromthe video
out put nodul e 220 and the video output nodul e 220.
to ppgpsfecTheifig ohof atfeoetiitae phocasdingovtpopenadiba
when the disc device in Fig. 1 plays back the disc
221 1p3qpeshs thiesepibeddepodegsconorahdn@dul @t Ae? to receive

processing or operation while the disc 101 i s being
the pudi falkk By the ©ER. thRveEPut soficthe | Medipediai@ from
[0436]...." Pl ayl tem Changi ng" As described in Figs. 29
theaﬁ%ﬁ@o%%?hel%/ | FYREICY [90 Wee T HEQ (2 1A aonesh b i lave
#1, i ig. is started.. According to Playltem #0,
'eno%‘g? egrb%‘jf%yba DICTIET (18 BIGA (SRFUET 15 Mok mediele
] yl #1 begins. ln ot her words, Playitem
2170(gﬁg%%%€k1%é%qﬁFﬂéhgﬁtgﬁﬁf%ﬁ%ﬁ%%anged from
[04347

As described above, decoding of the elementary streams
is performed as the data.is output from the video ocutput
module 220 and the video output module 220.

10435]
. The flow of the entire processing or operation wheﬁ the
disc device in Fig. 1 plays back the disc 101 is as
described in Figs. 29 and 30. Other 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 PlayItem #0, after playback of the first-PlayItem #0
finishes, the second PlayItem #1 begins. In. other words,
PlayItem changing in which PlayItems are changed from
PlayItem #0 to PlayItem #1 is performed;

[0437]




Playltem #0 to Playltem #1 is performed. [0437] 144
Accordingly, a process of the Playltem changing is
described with reference to the flowhart in Fig. 31.
[0438] After playback of (a clip of) the first
Playltem#0 in the PlayList #0 in Fig. 25 is started
as described in Figs. 29 and 30, the decoding contro
nodul e 214 (Fig. 2) continuously confirms the tine
measured by the built-in_ ?e unit 214A while. the
first Playltem #0 is being played back. [0439] "End
of Playback of Playltem #0" Wen the time neasured by
the timer unit 214A is equal to 27,180,090 (Fig. 25)
mﬁ%@P%@%ng RYGREDF hethe rRtayHewy | hemgioianic
ch is,.supplied fromthe player control _nodule 212
desFﬁ%P@ﬁ w3k Fﬁferancgoto|ﬁh§t§ o8ghart (b Figcodl ng
[O4§§ﬂtr0| nodul e 214 perform decodi ng i nterrupting
trol to end the playback of Playlten1#0 [0440] In

decode rPao%be&}hfl ghrgj'e#:aq )Lgtlllehgtd %Fe?]@é(lstops #% in
the SPOAYRL o MPOULE gjgsﬂwe gudi o fegodera cantioly oy &,

217, e decoder cont?o

20 agdi ﬁd) onlrhé h&eccgt?fﬁ’% | Bgn €08 "RhadPduh £4 204; oy ol s

the video oufput no
continuously conf}rms the time measured by the built-in

‘timer unit 214A while the first PlayItem #0. is being played

back.
[0439]
| "End of Playback of Playltem #0O"
When ‘the time measured-ey 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 $127 in Fig. 30, in step S151, the

~decod1ng control module 214 perform decoding lnterruptlng

control to end the playback of PlayItem #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. 1In addition, the

decoding control module 214 contrels the video output module

220 to continuously .output video data being preseéntly output.

[0441]




220 to continuously output video data being presently
output. [0441] 145 1In addition, the decoding contro
nodul e 214 inforns the player control nodule 212 of a
nmessage i ndicating that playback of the first
Playltem #0 has ended. [0442] "lInitiate Playback of
Playltem #1" As descri bed above, in step S105 in Fig.
29, the player control nodule 212 recognizes that, in
the first PlayList #0, jt¥%§ijst Playltem #0 and t he
second Pl ayltem #1 exist.. = ‘Accordi ngly, when being
i nformed, by the decoding control nodule 214, of the
nessage |nd|cat|ng that playback of the first
Pl iy 13 B rhad lendlegodimg slomfar lcawdudle Rdduliafaims
proceeds fromstep S151 to 5152, and initiates
the pwa%% kcwtr@hén%ca@o%ﬁlﬁ S teMepsaganiingHiGating Hdat

0 scrlb cas for the first Playltem #0.
plaf%ﬁﬂ%] | e Thel g At ArElRhf a process

59{ playing back Playltem#1, simlarly to the case
nstep S122 in Fig. 30, at first, the player contro

MR L5 SUEI S A aback starting

(18, PR FO6AA1 sLnoBd i (hIELRL YT AN Sk or
'conﬁﬂﬁifﬁﬂdﬁﬁEFﬁf@”féﬁﬁdﬂ@zes‘that, in the first PlayList #0,
the first PlayItem #0 and the second Playltem #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 SlSlfto SlSZ,land“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

. . back PlayIten #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
descfibed 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 S124 in Fig. 30, recognition of the

number of elementary streams which have attributes and which




as described in step S124 in Fig. 30, recognition of
the nunber of elenentary streans whi ch have
attributes and which - 146 are nultiplexed in clip
streamfile "00002. PS" to be played back based on
Playltem #1, as described in step 5125 in Fig. 30,
and, in addition, determ nation of elenentary streans
to be played back. [0445] The player control nodul e
212 perfornms processing _s'%élgr to that in the case
of step 5127 in Fig. 30. % 46] In other words, the
pl ayer control nodule 212 supplies the content data
suppl ying nodule 213 with the RPN EP start of the EP
~aremmplt)iphaked. ihscldpt etneavdfadet heoplaybatktstiaetphgyed
osition, and the file. nane of a clip streamfile in
- bacjhbagedt fe Blewehemr §1st peadescoibedplayetepatk2arén Fig.
nultlplexed that is, in this case, the file nanme of
O/ cRPP- sf-Feéﬁﬁif—FF@nf"QGBQEmﬁSaté%r@gp%h@F‘h@t%?éY streams to
b éﬁooo CLP' described in the
€ BLP¥RnPBfkmti on file nane.of the second Playltem #1

[04%§Lg 25). [0447] Furthernore, before the supply. to
buf fer control nDduIe 215 of the program stream

SR ABITINS 4 R%55% P il
inse :@gfét#“@a%’fé%%oﬁ G 5%
[0446]

In'bther-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 name 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.PS" corresponding to "00002.CLP" described in the

- Clip_-Information.:file namie.of the second PlayItem #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




[0448] Specifically, this assigns, in the buffer
control ----------- 147 nodule 215 (Fig. 3), equa
values to the data beginning pointer stored in the
dat a begi nning pointer storage unit 231, the data
witing pointer stored in the data witing pointer
storing section 232, the video reading pointer stored
in the video reading pointer storing section 241, the
audi o readi ng poi nter st9£§q7ip t he audi o readi ng
pointer storing section 251, and the subtitle reading
poi nter stored in the subtitle reading pointer
storing section 262. [0449] Furthernore, the player
modgbat 2ob fbdyl e3212egquppl vabueheto biid etatcoriteglnmiodyl e
215 with the streamid as identification information
pointent t9rad ihetktedeht dpygimnimprmointde ik back;
and, in addition, the private-streamid, if
231nethesdrya YOibONY Painker befdesd conttld dmoulvwer iXlisg
.(Fig. 3)., the video reading function unit 233
POiRteF eSLOFANg heeSti®Ant 34 i stisieo reading fpreinter
. streamjd fromthe player control nodule 212 .
SLORYACER g YHERVi HRE LT R g t N g eifitiry 241, the
streans.to be played back. so,. the audj.o readi ng
auaf LTS it TR in AP wtushis S it Tt
stozézg?&é € %Ef; r} é%%nl ,Iagad%clil EE%e psrdﬁltaitte_feStrre%ac{?nlgd proeiq{tsetre rstored
".in the subtitle reading pointer storing section 262.

[0449]

Furthermore, the player control module 212 supplies the
buffer control module 215 with the stream id as
identification information identifying the elementary
streams to be: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 video stream,among'the elementary streéms 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.




private-streamid, fromthe player control nodule 212,
of the audio stream anong the elenentary streans to be
pl ayed back. 148 04 511 Since the subtitle streamis
included in clip stream file "00002. PS" in which the
el enentary streans to be presently played back are
mul ti pl exed, the streamid and private-streamid of
the subtitle stream anong the elenentary streans to
be pl ayed back are suppILeg ér9n1the pl ayer contro
modul e 212 to the subtitlelf adi ng function wunit 235,
and the subtitle reading function unit 235 stores the
streamid and private streamid in the streamid
[04pddi ster 263 and the private-streamid register 264,
respectively. -[0452] In initialization of the. buffer
cobitre? WeelubebRible Figream3)s imelpleyein cohity aitream
. module 212 sets, in the subtitle reading function
fileectPBR2288" answbirhl Ehreadpmgntanet sbheans ae howi ng
a vghue Ln accordance with the clip streamfile in
PTeFRPEAYt REaXFQn‘BﬁF&r gret PRARBPI8X98: phhag edt Bowk_bi eand

Lt d. .[,0453], | h ds, in thi ,
- eei R B RRSEL P o e, BuRETELe SSEiamomenn ehep
, file "00002. PS" in which th I I
1eLHERRY P PaaRe) B oot Ry S SR (7 b XGOF Lbes “Erom che

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 module 215 (Fig.
3), the player control module 212 seté, in the subtitle

reading function section 261, a subtitle reading.function

... flag havingra:valuenin«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 playéd back are multiplexed, a
subtitle reading function flag whoée value is 1 is set in
- the 'subtitle reading function section 261 in order for the

- subtitle reading function unit 235 to function.




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 nodule 212 supplies the decoding contro
nodul e 214 with the IN tinme 90,000 and OUT tine
27,090, 000 of the second Playltem #1 (Fig. 25) which
is to be played back. [045p)4 Furthernore, the. player
control nodule 212 initializes the subtitle display
forminstruction to the graphics processing nodul e
219.. In other words, the player control nodule 212

[04&dhtrol s the graphics processing nodul e 219 so that
the subtitle streamdisplay formis changed to.a

defarddHt s ayt B rpdayousant sk frodietpr g ubiel ies th
el.ementary streans_to, be played - back,  the
decggRRAgGPabraLi Fagui i 414 135 LhsthewhlchiPepP@seffsand
| SSi h t he di f h btitl]
oo Bt oD et A0 ToFnE R RsTaeRRoRLEY ShFENEL pl BYEr 25 °
. _ : th “aphi 2SSi ng: d
wh oSO DB URERZRGed From Che present display form -

[0459ﬁ57] Subsequently, playback of the second Playltem
#1is perfornmed simlarly to the playback of the

fiﬁﬁﬁtﬂafﬁﬂﬂé?ngﬂ%ﬁplayer;control module 212 initializes
. the subtitle display form instruction to the graphics
processing module 219.. In other words, the player control
module 212 controls the graphics processing module 219 so
that the subtitle stream display form is chariged 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 dis?lay form.

{0457]

Subsequently, playback of the second Playltem #1 is
performed similarly to the playback of the first PlayItem #0.
- The decoding control module 214 continuously confirms the
time measured by the built-in timer unit 2142 while the

‘second PlayItem #1 is being played back, and, when the time




The decodi ng control nodule 214 continuously confirns
the time nmeasured by the built-in tinmer unit 214A
while the second Playltem#1 is being played back,
and, when the tinme - 150 neasured by the tinmer unit
214A is equal to the QUT tinme .27,090,000 (Fig. 25)
of the second Playltem #1 supplied from the player
control nodul e 212, ends the playback of Playltem #1
by perform ng decodi ng Lnﬁ_qfqpting control simlarly
to the case in step S151.7770458] "D splay of Tine
Code" Next, as described above, in step S123 in Fig.
30, display of the tinme code is initiated and the
meaglispd dyy othe Helmey mniits Hldfuet iedual dpddthed O 45%e
Accordingly, a process for displaying the tinme code is
27, %%&@%egFW{ r?fP)efcefr difee aets:qrﬁg Elayidciesr t#1 supRg.ie3p from

[0460] When the built-in timer unit 214A measures one

the - CIH e RBIRE 2 ke Wt diltfy Riarsik mfdfleyIten

214 (Fig. 2 u i es the.player control nodule 212
#1 4 i nd il SRS it i Tt St g e to

_ t pr.ese ime nmeasured by the tinmer unit 214A,
the gc%l ep:hg}cesé:é? trgoli ‘ep S172. In step.S173, the player

{Oqg%qntrol nodul e 212 receives the nessage and present
ti'me fromthe decoding control nodule 214, converts

ndﬂg%leﬁﬁ§ﬁﬁﬁxﬁﬂén%&d%ua time code, and proceeds

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 displaving the time code is
+described with reference to the flowchart in Fig. 32.
[0460]

When -the built-in timer unit 214A'measuresfone second,
in step S$171, 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 receivés 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




to step S173. [0461] |In step S173, the player contro
nmodul e 212 controls 151 the graphics processing
nodul e 219 to display the time code obtained in step
5172, and returns to step 5171. [0462] This updates
the time code in each second. The interval of
updating the tine code is not [imted to one second.
[0463] "Stream Switching" Next, as described in Fig.
26, two subtitle streans 3%51 mul tiplexed in clip

streamfile "00001.PS" th s played back based on

the first Playltem #0 included in the first PlayList
#0 described in Fig. 1 and clip streamfile
the" 9ogORL PSS proees$snglrayddl datlko bas et gl dhetlsecoimke code
Playltem #1. [0464] |In such a case in which a
obtalnedl inyseep eb bhentany retuwss-hatian gihe sanme
attribute are nultiplexed in aclip streamfile,
(0462}ar di ng theel enentary streans to be. played -back,
stream sw tching can :he. perforned in which, anong
t e S| ETHES 16t e dits Ei 4G PREDsARECRELr i Blite, one
inté]?vafv%%CLPpecga%iong'rL%ehe{i'me[ OCAEDGCI,5 is not limited to one
éecond.
[0463]
"Stream Switching"
- Next, as described in Fig. 26, two subtitle streams are
multiplexed'in clip stream file "00001.PS" that is played
- back based on the first PlayItem #0 included in the first
PlayList #0 described in Fig. 1 and clip stream file
5"00002.PS“ that is:played back based on the second Playltem
#1.
{0464]
..In such a case in which a pluralityrof.elementary‘

~ streams having the:same attribute are multiplexed in a clip

stream-file,  regarding the elementary streams to be played.

- v back, stream switching-can-be performed in which, among the

: elementary'streamschaving-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]




Accordingly, a process for streamswitching is
described with reference to the flowhart in Fig. 33.
[0466] - 152 A streamswitching request is supplied
such that, for exanple, when a stream sw tching
instruction is described as a script programin the
"SCRI PT. DAT" file (Fig. 4), the script control nodule
211 executes the script progran1 or the user operates
the renote controller. % I n other words; when
executing the script progra in which the stream
swtching instruction is described, the script

control nodul e 211 supplies the player control nodul e
2P sfincera medsdgaa equpstsitng sssupahisw sokibnghattn for
addition, when receiving a stream sw tching

- exaqpke ¢ GERSTOM 53 IGIRAT f O IHOT dmstte wsdritarol i erddnentifed as
user operating. the renote controller, the input

a 5?*?&%‘? RIS Suppls es T ol r T ident (519 -nddul dhr 12
with a strean1§£ﬂtch|ng requestlng nessage [ 0468]

| Scrlggﬁv% tofol S G (¥ Rtapio e T It
_ p dwith a btitle swtching
the n%ss%ra Oeperar eq%etﬁ rf%"ﬁ?h gﬂerrhe subtitle stream
[04é{Ftep S191, the player control nodul e. 212. checks
the nunber of subtitle streans which is recognized in

t&% @gh%me%' onwﬂfent he cslt‘igsnwyséhseﬂgragra% in

pl ayed back wh 'S per For e
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 ihputninterface 115 supplies the player
-control module 212 with a stream switching requesting
message.
[0468]

By way -of example, at .present, if the player control -
-'moduie$212=is supplied. with a subtitle switching message
“wrequesting. switching of the subtitle stream,.in,step 5191,
- 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




step S125 in Fig. 30. [0469] Wen the result of
checki ng the nunber of subtitle - 153 streans
i ndi cates one or |ess, the player control nodule 212
ignores the subtitle stream sw tching nessage. Thus,
processi ng i n subsequent steps S192 to S194 is not
perfornmed. [0470] In addition, when the nunber of
subtitle streans is two or greater, the process
sequentially proceeds to_s{eps_S192 through 5194, the
subtitle streamto be played back is switched fromthe-
subtitle stream being presently played back to
anot her subtitle stream [0471] |In other words, in
strepms 0g3CafRa BNAYBF &BREr of NABLREST 2a0nEpeLimodgle 212
ormation file, the subtitle stream

1gn8§?ﬁg%BFe§EhFF§£ﬁl§§€ﬁaﬁaﬁﬂlt@%é%gfm%%F¥9e f ofhus,

assum n t, base cond Pl ayltem
orofi80RLE 4BePRERRERE! bueBRI SRSt SAdcribant mertgrmed.
[04%8 the subtitl e stream which. has a streamid of
%D and a private-streamid of Ox80 and which is

" pPSs" | ye .
back |(%2(§?Oeﬂpn5"ﬁ{3é2rp tl% e{)]Jtltefl ng%%%r% 5 rl%mo P o
- or @f@é@@i'ytﬂ%ayﬁgcgé§ksé éﬁ?ﬁxedfln o ee&?tﬂ§%ﬂxﬁﬁ?8192

two subtifle streams mu Ip strea

thrd DOP02: inS" il tidl [ m
encEihr SOBDPRLCE ke LSS RIS g S e

swithed from -the subtitle stream being presently played

back to another subtitle stream.
[0471]

In other-words,-in step S182, the player control module: - -
212 specifies, in the c¢lip information file, the subtitle
stream being-preSently played‘back. Specifically, for

example, assuming that, based on the second PlayItem #1

-rincluded 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.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




[0472] Proceeding to step 5193, the player contro
nmodul e 212 identifies (specifies), inthe clip
information file, as the - 154 next subtitle stream
to be played back, the subtitle stream follow ng the
subtitle stream specified in step 5192. Since, in
Fig. 26, inclip information file "00002. CLP", the
subtitle streamfollowing the third subtitle stream or
stream #2 is the fourth sqﬁ% tle streamor stream #3,
in step S193, the fourth sUbtitle stream or stream #3
is recognized as. the next subtitle streamto be
pl ayed back. [0473]. Wen the subtitle stream being
nexpregenttie phayeth fazkbé lapedibied, ashe bativebnl¢ hetream
two subtitle streanms nultiplexed in clip streamfile
follggopne. Hee, sebeltbarshreaibt FPeeifiedadn 6Eept F&&.#3 Since,
in the C|Ip information file "00002. CLP" in Fig 26,
in iy - ek@npte, ctir IHdains tfelor" Q0Qamu" sthe
reco nlzed as ubtltJe strean1to be pl ayed

»e bR S Gy Gkt A A Jsfie‘fgt%ﬂ?% ¥ he
t tit .
el £OULO fo%%u Sy iRy 'eea‘:’smfcrirssfléroﬁéw in
th
Steﬂr}%fjl\%at ezt]ktsr (eég)lrr"g: sfu\%qwre]dne%ttsllselrjag@{%ﬁ eStslferaé%r#‘Qt o De
recdﬁﬁﬁ@%ﬁkggﬂ% tl{{qﬁg%ﬂiﬁﬁgr e&)S&) y%?%%%%¥f

Instructs e readlng I on
[04M4gE the strean1|d and prlvate_streanle fromthe next
reading fromthe buffer

When the subtitle stream being presently played back is
specified as, between the two subtitle streams multiplexed
"in cliplstream file "00002.P8S", the fourth subtitle stream
or.'stream #3 invthefclip;infbrmation file "00002.CLP" in Fig.
- 26, for example, the third subtitle or stream #2 is
.recognizéd{as the :next.subtitle stream to be played back.
{0474]

. ~ After .that, proceedingfto 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 $193, 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




215A in the subtitle access unit. [0475] 1In the
subtitle reading function unit 235 in the buffer - 155
control nodule 215 (Fig. 3), new streamid and private
streamid supplied fromthe player control nodule 212
in step S194 are set in the streamid register 263 and
the private streamid regi ster 264, respectively, and
the next and subsequent reading fromthe buffer 215A
is performed for a suthﬁHsg?qpess unit specified by
the new streamid and pri e-streamid respectively
set inthe streamid register 263 and the private
streamid register 264. [0476] As described above,
contiel sublite 215 r €& + &3 he mEwayEtredracid issndwi t ched
fromthe subtitle stream being presently played back

»'privaﬁ%_rﬁﬁmm_sﬁ«qumét s darpm [0vy Plawnoossding afodule

Buf fer Control Mdul e 215 Next, processing of the
212 it ferer ontYolatifodifite 1S herigfrean id ymgissenndqy wagd
data to the buffer 215A and reading of data fromthe

‘the RRFGRTOIHA L bFGI IR A r dieRaRtd g v Ficgsl the

o 0 e 5 0 T R RS,

-perf%:'r&écp%odrataa slurllattih:elebl“ggc%rss 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.
f0476]

‘As described above, the subtitle stream to.be played
back is switched from the subtitle stream being presently
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.

[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




215A. [0479] Specifically, as shown in Figs. 34 and

35, the buffer 156 control nodul e 215 has the data

begi nni ng pointer stored in the data begi nning

poi nter storage unit 231, the data witing pointer

stored in the data witing pointer storing section

232, the video reading pointer stored in the video

readi ng pointer storing section 241, the audi o reading

poi nter stored in the augif %egding poi nter storing
section 251, and the subt 1fe readi ng pointer stored

in the subtitle reading pointer storing section 262.

[0480] Figs. 34 and 35 omt illustrations of, in Fig.
con8rothmodeieeadrbi Uaseghst dat24RBeqidnangi pbonhati shéyed in

register 243 of the video reading function unit 233,
-thet Hatst begbnnéngepgbsneer 260ranmed privatelstthandita

register 253 of the audio reading function unit 234,
WrithBgsHBintee FeadPAglRubRei dAt3ceribhna6ROINEEF cORPFENT

register. 263, and private streamid register 264 - of
- Sechhgnggpti t FRer BAAPRg FRERY oPC It €T 2880L ¢ @48 | thepgideo
_ ata begi hnin ointer stored in the data, begi nnin

real3h B PPr ageBitRy et Pagr2dlny CFe hRigLe: Fe ot

Oiéﬂgr g{dgs Qgt€%%da£ .mhéchjneeds to_be rgad.and 3
P FEh® TS e ™ of Yest UhT a" TR HAY LT HAL S halt Abtpedfiction
a1l eadyy _ n,.the buffer 215A  The data .

5 hr%??ngﬁ%o%§$€#@%$g?%éb}équéyééer €ored i e 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 audio reading
function unit 234, the.subtitle reading function section 261,
stream id-register 263, .and private_stream id register 264
of the‘Subtitlewreading func¢tion 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 peinter 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




data witing pointer storing section 232 represents a
position at which data is witten in the buffer 215A,
and this position is a position at which the newest
data is 157 - witten in the buffer 215A. [0482] The
vi deo readi ng pointer stored in the video reading
poi nter storing section 241 represents the position of
a video streamwhich is read fromthe buffer 215A In
addi tion the audio readin ointer stored in the audio
readi ng. pointer storing i'on 251 represents the
position of an audio streamwhich is read fromthe
buf fer 215A, and the subtitle reading pointer stored
writpen hin stid i bhEfeeadii 58y. poi nter storing section 262

represents the position of a subtitle streamwhich is
[043%2hd fromthe buffer 215A. [0483] As described in
Fig. 3, any of the data beginning 'pointer, the data
wiihtsl g dsel meadincheoiindes sdadieng ipoititeevideo tigading
. audi o reading pointer, and the subtitle reading
POLIye It TrOo L H a3 & ik i e HaPraterdud fidre sa tiouse] a
_ wiFurthernDre,,in this. enbodinent, the data beginning
V1A% Ht SR s itlgis tiahtspdipfdeaie d- ko Rf ey réelpfesertt t he
addSAE 1_'éﬁosit',on as r.epresented by a pointer . .
2dd PG SR 15 e UGG PR i Theln iftfe Y ng
_ of nter., .the audi,o readin i.nter, and the subtitle _
reacflgjla(ﬁipnoglnptoei?ntsg:rqr]ﬁeqr és’ecltrﬁﬁ %_qailsgf’epresents- eche position
of an audio 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
‘pointer, the data writing pointer, the video reading pointer;
“the audio reading:pointer, and the subtitle reading pointer
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




anong the video reading pointer, the audio reading
pointer, and the subtitle reading pointer, the audio
readi ng pointer represents the oldest data, and the
dat a begi nning pointer 158 coincides with. the audio
readi ng pointer. [0485] In the buffer control nodule
215 having the above data begi nning pointer, video
readi ng pointer, audio reading pointer, and subtitle
readi ng pointer, when new Jq_is witten in the
buffer 215A after being read fromthe disc 101, the
data witing pointer is updated clockw se so as to
represent a position just after the new data witten.
coifp04863 wuth helmeozedianheradivey waleotst r eam the audio
stream or the subtitle stream is read fromthe
[048Bffer 215A, the video reading pointer, the audio
readi ng pointer, or the subtitle reading pointer is
updattde Awddies semyrod weidid & 7 1oadesridan saeniablpvehdata
amount of reading, Here, thevalue in accordance with
PegIPRIBFRMN L  SAAIRY TLRIIY RNt west e jrading
orre to thecfptually read vi deo, audio, and

, di ..
PO“@B%JH ﬁ’fggd‘%lﬂg“aﬁ%oe R R e Em R WY i9daudishg
. dat t,. t t which i ki d i :
oe By O Al RUPLCT SULEMANL SRS SKEPRTE s
i ] . i ; i i t .subtitl
101 AR Hacd R NP pdGALNS PUNFlo NGRS o

repRAUHET S IsH HRGU LD FE aF D SR §R8Ma e written.

f0486]

_Furthermore, when the video stream, the audio stream,
or the subtitle stream, is-read from the buffer 215A, the
video reading pointer, the audio reading pdinter,-or the l_‘.
subtitlg 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'thévactually 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 reéding,pointer.is updated,
~ the data beginning pointer. is updated so as to represent the
.rsame position as represented by a pointer representing the
oldest data among the video feading pointer, the audio

reading pointer, and the subtitle reading pointer.




same position as represented by a pointer representing
the ol dest data anong the video readi ng pointer, the
audi o readi ng pointer, and the subtitle reading

poi nter. 159 - [0488] Regarding the witing of data to
the buffer 215A, the buffer control nodule 215
controls the witing of data in the buffer 215A so as
to prevent the data witing pointer from passing the

dat a begi nning pointer. [ ] I'n other words, as
| ong as passing of the data begi nning pointer by the
data witing pointer does not occur, in the. buffer

control nodul e 215, the data read fromthe disc 101 is
[04GRitten at a position in the buffer 215A which is
rgfresenxed by the data witing pointer, so that the
ddtegas@ing ddigoititemd Lugtidtdedo Itheadyitfish,2 fen the
he passin of the_data beginning pointer by the data
buf ?t‘gﬂ@tﬁ%g MRRAUES 2hbotRNtEebRcie YL EHed of fdata in

contr ol le 215, the content data supplying. .
the RUEFEE ABEK So 532wt FPs i Fo e st P sty
f r t i,sc. .10 and witing of data in the
fror@ﬁ#j%‘tfﬁ%% |s(5]§tf%p%%%ll.n 1S RA Prevent the buffer
[04&IPA fromoverflow ng. [0490] As described above.
witing into the buffer 215A of data read fromthe

di i l ] I : idi.qnal
7 O Mkt 9 St Dol o O e

rel ati onshi p between

‘beginning pointer by the data writing pointer 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 pointer 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 of data from the disc 101, and writing

- of data in the buffer 215A is stopped. This can pfevent 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




and the data witing pointer. [0491] In.addition,
regardi ng data reading fromthe buffer 160 215A the
buffer control nodul e 215 controls data reading from
the buffer 215A so that the video reading pointer;, the
audi o reading pointer, and the subtitle reading
poi nter, noreover, the data begi nning pointer are
prevented from passing the data witing pointer.
[0492] In other mords,_gsﬁﬁpng as passing of the data
witing pointer by the video reading pointer, the
audi o reading pointer, or the subtitle reading
poi nter does not occur, in the buffer control nodul e
215R15he ipufespormel 1ol anedighrestl s romtndles dadeo becder
control nodule 216, the. audio decoder _control nodule
fromithe druffrr stbrh t¥e detlodeie comtavlrafstidie PArger, the
data is read froma.position in the buffer 215A which
audig ?%ﬁﬁ%ﬁﬂnﬁ?&PqﬁF¢fﬂPQHQRﬁJﬁ%ﬁﬂﬂqﬁf;ﬁﬁQQ%ﬂq RH& Y4Tdi o
readi ngpoi nter,. or. the subtjtle reading pointer, and
MOTGHET v e Foe TP UT TR RO HHE T o PRI g £rom
_ 01 nt.er r. the ..subtitl.e reading pointer is updated.
pas %P%uﬁh%ié%ﬁatWﬁggﬁﬁ%ip%ﬁ%ﬁ%ﬁﬁng.pointer i s updat ed,
[04%g necessary. In addition, when the. passing of the
gta writing pointer by the video reading pointer,.

the audieQ (8adisnNg RohRAl raSOEalsggngﬂpgi the 45eadiP9iing

~pointer is about to occur, i er contro

'poirlr%{j&ﬂ:bzy 2 A JRAURHA PP 4, P deceASS eoRtikg
.pointer, or the subtitle reading pointer does not occur, in
the buffer control module 215;.in response to a request from.
the video decoder control module 216, the. audio decoder
‘control module 217, or-the :subtitle decoder control module
218, data is read from a:position in the biuffer 215A which
-is represented by the wvideo reading pointer, the audio
‘reading ‘pointeér,. -or the subtitle reading pointer,. and the

3 videb reading pointer, the audio reading pointer,“or the

.. subtitle reading pointer is‘updated. In addition, the data - .
beginning. pointer is updated, if necessary. 1In addition,
when the;passingyof.the:data writing pointer by the video
reading pointer, the audio reading pointer,. or the subtitle
reading peinter 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




216, the audi o decoder control nodule 217, or the
subtitle decoder control nodule 218 is, for exanple,
freezed, and is kept waiting for enough data to be
prepared. This can - 161 - prevent the buffer 215A
fromoverflow ng. [0493] Accordingly, in the buffer
215A, in a range (the shadowed portions in Figs. 34
and 35) fromthe position represented by the data
begi nni ng pointer to the_pp it.ion represented by the
data witing pointer, data to be supplied to the
vi deo decoder control nodul e 216, the audi o decoder
control nodule 217,. and the subtitle decoder contro
prevgidul tehe A8t fer st brdf rPureheribreingn the range, the
vi deo reading pointer, the audio reading pointer, and
[04%%k subtitle reading pointer exit. [0494] In the

above case, the data begi hnin ointer is updated so
adorordiaplesent the BOsiHaTor 1Pt He & desaniatie

‘ nong the positjons. represented by the video reading
- shadfiid oIt A Lh S 1 ek HER po7 it BFOM s (s Lron
ubtitle re q{n ointer. In addition thereto, . .
PP 155G F it £ T Dt er O CiF Hiesi tion
el g S represent the position of g9ta in..
rePIt%we ngcgég o%hgepr%a G g'frrﬁecnlenog e’ eer.’g.O,Lato‘—’iﬁetos peonsd“)pplled
to tHOWt ge@%ﬁep%&ltrc[dloé}%ﬂuf@ ?lte;h,erthva\graqisdid Yecoder
general /it 1s estinated that, in -
-.control module 217, and the subtitle decoder control module
218 'is stored. Furthermore, in the range, the video reading
pointer, the audio reading pointer, and the subtitle reading
pointer exit.
{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'readiﬁg 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
reading pointer, and the subtitle reading pointer, the video

reading pointer and the audio reading pointer represent the




many cases, anong the video reading pointer, the audio
readi ng pointer, and the subtitle reading pointer, the
video reading pointer and the audi o readi ng pointer
represent the 162 - position of the ol dest data.
[0496] Therefore, in the case of updating the data
begi nning pointer so as to represent the position of
data in the past for, for exanple, one second, from
the position of the oldgsi gaga which is represented
by the video reading poin % or the audi o reading
poi nter, as shown in Fig. 34, data in.the one-second
past fromthe position of the oldest data which is
positppeseht edebyldhetvildea. readi ng. pointer or the
audi o reading pointer can be left in the buffer 215A.
[O4Pgfe, in Fig. 34, the audio reading pointer represents
the position of the oldest data, and the data
bel 9t FRY oi it drhe repiesehtupdatd ishding shater hagd nadng
, the past for one second fromthe ol dest data
POlI,st%ﬂ Fanas [*eagvﬁfpr%e%sw RS BbbRE, OB yAaltu At righe rast
' for aEa be i nn oi nter s to represent the

posfti SRETALT heoRast S gRdo nt §°™ oHe® LB o8 GE the
o1dg ERTER AR oF TS 8 %ﬁé*'aeﬁevﬁea‘éfb ot T e
po:u?é%?e@geni%llr%)dﬁi&ﬂg fﬁd% %cplergé&_m & PY cpvgr?rlns%l%s. t39§,
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 pointe; 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 oldest. data position.
04977
"~ As-described above, by updating the data 'beginning
pointer so as to represent the position in .the past for only
- one second, responsiveness of the disc device can be
improved.,
[0498]1"

In other worxds, 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 requested, it is necessary to re-read,




position of the ol dest data which is represented by
the audio reading pointer, for exanple, when speci al
pl ayback to a reverse direction is requested, it is
necessary to re-read, 163 fromthe disc 101, data
whose reading fromthe buffer 215A has finished.
Thus, sone tinme is required after requesting the
speci al playback until the special playback becones
possi bl e; { [0499] D'f[gr%ggLy therefrom as shown in
Fig. 34, in the case of db ating the data begi nning
pointer so as to represent the position of data in
the past for only one second from the position of the
froml destdidat al W) chais viepreserd@thdyfidre tlaedhof fead hip
pointer, if, at the request of the special playback
hasifinhehedyverBeusl rewte onime hies deeau ieefii afef orequesting
initiating the special playback is the data in the
the paReciadl Phnedadk gt whi e | wpestr b lavhaek Bigdares
215A, .the special playback can be imediately
Pos3ihlfated without re-reading data fromthe disc 101
(04 descri bed above. [0500] Even in the case. of
%%hating the data begi nning pointer so as'to

represent .t.he position of data in.the past for,_one
szggﬁ%”¥?%ﬁ%ﬁl¥ eﬁggkpﬂﬁnagfs g”oﬂ@e?nga ﬁ'wﬁpcﬁiﬁscase
t.ed b , i o readi.n ointer, Jt is.
of ‘1&? CEJe i y ?htgk?e' C%lah%h szﬁ%qlrnelqnﬁ red r?coé?r i 3 htihg FHESent
the G & oP! Y RAEK 15 W9le past for only one sécond from

- the position of ‘the oldest data which is represented by the

audio reading pointer, if, 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 immediétely initiated without re-reading
data from-the disc 101 as described above. |
{0500] |
Even in the case of updating the data‘beginning pointer : -

- 80 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

Lo1. _ _ _
{0501]




stored in the buffer 215A. In this case, the data
required for initiating the special playback is
re-read fromthe disc 101. (0501] 164 Next, details
of reading of each of the video stream audio stream
and subtitle streamfromthe buffer 215A are
descri bed. [0502] As described in step S127 in Fig.
30, when playback of the clip streamfile is
initiated, in the buffer cq? rol nodul e 215, .thedata
begi nni ng pointer, the dat & Tting .pointer, the
vi deo. readi ng pointer, the audio reading pointer, and
the subtitle reading pointer are all initialized so
aNd:xk r epreseld dheresahimgpasi tdaath id¥ tihee Jhufdeers 2 um,
[0503] When a program stream (MPE&- System Program
audBpreangam, stondesubnithe stipanstieam fhé euider entbX rame
the disc 101, and is supplied to the buffer contro
des@gptipe@- 215, in the buffer control nodule 215, the
rogramstreamis stored at the .position in.the
{05@%}fer 2.15A which is represented by the data witing
paoi nter, and the data witing pointer is_ updated

clot S R504] Sl tHérnore Fiich (e pibereP leghacd of
the n(‘:)fjﬂ:l) estzg'e?ars F%.nge Sis initiated, in the buffer control

L\module.215,ﬁthe data beginning pointer, the data writing
pointer, the video reading pointer, the audio reading
pointer, and the subtitle reading pointer are all :
initialized so as to represent the same position in the
buffer 215A.

[0503]

‘When a program stream (MPEG2~System Program Stream),
.-.stored in the .clip stream file,.is_réad:from the disc 101,
and is supplied to the buffer control module 215, in the -
*.buffer-control-module.ZlS;~thé program stream is stored at
- the position in.the buffer 2152 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

+ ranalysis 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 video reading function unit 233 perfornms a syntax
anal ysis of the program stream stored in the buffer
215A. In response to a request fromthe video decoder
control nodule 216, it extracts (separates) and reads
a video stream 165 (video access unit) fromthe
program stream stored in the buffer 215A, and
supplies the video streamto the video decoder
control nodul e 216. [0505]16§Hpilarly, al so the audio
readi ng function unit 234 “perforns a syntax analysis
of the program streamstored in the buffer 215A. In
response to a request fromthe audio decoder contro
(Viggqupreces?, upitextfragt Shandreenes ahreani stostd ebm the

%audio access unit) fromthe program stream stored in
buffre Bipfer andsauPRAECS UBRE| BidePeSBIRR® &2 ridien Yidehe

g aadio decoﬂer 0 tr$I nodul e 2.17. Also the subtitle

SCPEgH; Gt FAnCTPORIENFt6235. performs a syntax anal ysis

[05§é the program streamstored in the buffer 215A. In
%ponse to a request fromthe subtitle decoder

, I 1 it .t ts,. d titl

ool e 1% b R Sl A Lesds e S e
d. i b 5 [ th btitle

pecBYERECE! BARSULL R 215% A SuBRlLes g SWBLIAL S,

the [92864r "Feedi n%&frééﬁﬁ?%ét{&?;”;ré@%setaﬁo%ﬁ Oféaudio

processi ng for reading the vi

- decbadf etordbN odde: Vi geo feading functiPeads an audio
stream (audio access unit) from the program stream stored in
the buffgr 215A, and supplies the audio 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 request
. from the subtitle decoder éontrql module 218, it extracts
'-*and'reéds‘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
stréam from the buffer 215A by the video reading function
unit . 233 (Fig.. 3) are described with reference to the
. flowchart in Fig. 36.

10507]

In step 5211, at first, the video reading function unit




unit-233 (Fig. 3) are described with reference to the
flowchart in Fig. 36. [0507] |In step 5211, at first,
the video reading function unit 166 233 searches for
and finds the PES packet o of the private streanf in
the program streamstored in the buffer 215A. In
ot her words, as described in Fig. 20, the streamid of
the PES packet() in the private stream?2 is 10111111B
(= OxBF).. Accordingly, theggy deo reading function
unit 233 searches. for and finds a PES packet () having
a streamid of 10111111B. [0508] Here, for exanple,.
233assurring that, as described above,. elenmentary
23 % EERRSRIITA pIste & iNYl s Hér S EE G mcketdamodt ¢hed i n
clip streamfjle "00001. PS" are to be played back,
PEIVRET —SHE A Sgriam Lt SRAIIET Sid PiomtOrEdiisc thel bakder

i,S store in the buffer. 2.15A, based .on the
2155ﬁfo?%aﬁggﬁroﬁoﬁﬁé'dééo@€SC§H§FFaBPeF&arnﬁode§8@ibed

in.. -tih iy . . lip.

e 0 EPIERER e Gt Bl ReyBCRR, s
. i ned . I - t it Ly 3 .
toadatens nedosseg o axbaghistatt o9 Vgl S0l cipgeson

addition, 1n step

uni@'@BbaQEa§Eﬁé%.fBQSEhho@ihésdgsbggEFggkgeg):EgV%ng?am

operating system 201 is requeste 0 rea
strehmeam sFonediimighip stream file "00001. PS'. [0509]

{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 played back, when
:the‘programastream 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() (Fig. 27) in clip

~stream file "00001.PS":in step S122 in Fig. 30, sector 305

~is determined-as_a‘playbackfstart position, and, in.addition, -

~-in step S128 in'Fig.-30,~septor-305 of the playback start

. position is designatéd 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
information of the decode startable point described in the
. BP map(} represents the position of the PES packet () in the

private_stream 2.



In addition, regarding the video stream the
informati on of the decode startable point described in
the EP_nmapO represents the position of the PES
packet () in the private-stream2. - 167 - [0510]
Accordingly, just after the programstream stored in
clip streamfile "00001.PS" is stored in the buffer
215A after being read fromthe disc 101, the PES
packet Oin the private_siﬁgan12 is stored at a
position in the buffer 215 whi ch is:represented by
the data begi nning pointer or the video reading
poi nter. [0511] Proceeding to step 5212 when findi ng
[05ﬂﬁé PES packet( in the private-stream?2 in step S211,
the video reading function unit 233 extracts the
videecsdtrehyi ddescribed the Rifgram stream stored in

ri vate strean? PES?a l.oad O (Fig. 23), which is the
cllgggtﬁaeweaflastaw?@ ¥ hes PES B KR (Ehe bERees 215

t e- st det ther th deo.
afe B B e et omatlie (F1 Fhel Ofs e | BEB BT R { o the
t

prifpb RS B a¥€%a€3"?k&.“%'5€s"?hg’é?%rﬁd@i%mﬁf% P152

ream

whlgﬁélg?gééleséﬁte&2??t§§658&€ e%éqlﬁﬁiﬁﬁewégﬁker o th

eo-strea SCri
vid®bl Y8l &i sy s PES payl oad O does not coincide with
the -

[0511]

‘Proceeding to step: 5212 when finding the PES packet ()
in the privatehstream_Q-in step 5211, the video reading
function unit 233 extracts tﬁe video_stream id described in
the private stream2 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 streaﬁ_id of the video stream to be
- played back which is stored in the stream id ‘register 242
(Fig. 3) in step 8127 in Fig. 30.
[0512]

~If; din step 8212, it is determined that the
‘video_stream id described in the
private stream? 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

8211 is not .one located at the decode start point in the

”fvideo stream to be played back, the process returns to step



streamid stored in the streamid register 242, that
is, if the PES packetOin the private-stream 2 found
in last step 5211 is not one |ocated at the decode
start point in the video streamto be played back,
the process returns to step - 168 5211, and searches
for a PES packet o in another private stream?2 in the
program stream stored in the buffer 215A
Subsequently, sinmilar processing is repeatedly
performed. [0513] Al ternadti%ély, if, in step 5212, it
is determned that the video- streamld described in
the private_strean2 PES payl oadO coi ncides with the
5215} raan dehr sthos efbt na tFES Stacem (d Tregisdteie?42, that
is, if the PES packet Oin the private-stream2 found
privaté astredmep? 521 1the piorprdmocat sthmatstdwe=dlebodehstarffer
position in the video streamto be played back, the
215K detpszglient ¥vinctimhlaminro2ss e cerdsenes trdhy
5213, reads, fromthe buffer 215A, the au
perienmdmti on() described in the
rivate_strean_ PES payl oad( of the PES packet.( in
[05 31]e private _stream2;: and stores the au information

n the .buffer 215A before roceed| to step S214.
[@éf?]rnal nVEeldp §3141in K& § 32r'eé(‘}| Hr% dgterrdnegnithat

testh i deo.re dln ointer stored in the
the Vl eeoo—-sr eraeaal[?}glcgo‘#%ﬁcetrlbset l'Eeectl on 231 by the size

: pr1égkélgireamZ;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 5213, reads, from the buffer 215A; the
- au_information() described in the

private stream2 PES payload() of the PES packet() in the
iprivatewstream_zfrand stores the au_information() in the

- buffer 2152 before proceeding to step S214.

[0514]

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
‘PE5_packet () (the: PES packet () in the private stream 2 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.




PES packet O (the PES.packeto in the private-stream?2
in which'the video-streamid (Fig. 23) coincides with
the streamid stored in the streamid register 242
(Fig. 3)) in the private-stream2 found in |ast step
S211. 169 - [0515] In other words, in the clip stream
file, followng the PES packet o in the private

- stream 2, the video stream (PES packet O having a.

streamid which coincides th its Video-streamid is
| ocated. Thus, in step S?Eggfhe video reading
pointer is. updated so as to represent the position
of the actual decode startable point in the video
[05BiFeam [0516] After that, proceeding fromstep S215
to S215, the video reading function unit 233
déteotibees wohetsherdnddha khdsp béerarmeduést edobyowheg the
vi deo decoder control nodule 216. If it is determ ned
PES tBakethe dit st migiatisedit raagyidesttde, wideo mptaceys
returns to step S215 and repeatedly perforns simlar
(PESH RS Ny, hasey aﬂﬁ@ﬁﬁ‘hﬂ%é\{%gi fcoiing igiesp wazhs its
- ...t is. determined that, the data has been requested by
Vidqhe i b ot @0l Thistulr® SFEP Sitd 4pr dbgsyideo
roceeds to step S216. Wile performng. a .y
readiil BAMMSs S IS ity PamtSt FERAEEGHh (the Position
0Si_t | represent ed t.he vi.deo .readi ng.poi nter, the
ot F\%edé—"ég tcEIr-}iela |er?goofeeuﬁsc E“lr%?wébl}r‘ﬁ £ rlé’agg’,e f% ngﬁwot ﬁgr caft.

After that, proceeding from step S215 to S215, the
videO'reading function unit 233 determines whethe: data has
" been requested by the video decoder control module 216.- If
it is determined that the data has not been.reguested, the
-process returns to step $S215 and repeatedly performs similar
processing. |
f0517]

Alternatively, if,.in step S215, it is. determined that
“the data has been requested by the'video‘decode; control
-modile. 216,  the prbcess proceeds to step 5216. 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 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 video




havi ng the nunber of bytes described in the AU |l ength
of the au_informationO stored in the an_information()
register 243, that is, in one video access unit,
supplies the data to the video decoder control nodul e
216, and updates the video ---------------- --- - 170
readi ng pointer by the size of the one video access
unit read fromthe buffer 215A [0518] In other
wor ds, as described in Fi 7 in the au
i nformati onQ the nunmber %f hccess units is described
whi ch represents the nunber of video access units
(pictures) included fromthe PES packeto in the
reagingapeisterany2the nelzei o the ene inideomdcondy it
t he PES packet() in the next private-stream 2. [0519]
rea@infaemi thenbustededtbrbed in Fig. 24, in the
au_information O, the pic_structcopy, the au - ref
[0548%g, and the AU length, which. are information
concernlng each of as vi deo access units as the
nutfb S (18 95U e esics é%’@@sénur?llgs Zdrre e dd¥S bed.

bed Fi h of the AU | th
au #reg%rllaiab%re?ﬁé%ﬂ? UL Ao o Dr® (4 e
wni oo SRHRSEHt L e MY o PR e e T S e

1ncfﬁﬁ$@rf£§hl{ﬁé PES_packet () in the private_st;eam;2
© including the au;ihformation() to the PES packet() in the
next private stream 2.

[0519]

‘In addition, -as described in Fig. 24, in the
~au_information(), the pic struct copy, the au ref flag, and
the AU length, whichaare-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() items as the number in

~vthe 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




nunber - of - access-units which are included fromthe
PES packetO in the private-stream2 including. the
au_information() to the PES packet O in the next
private-stream 2. Thus, by using the AU Il ength, the
video reading function unit 233 can perform access
unit clipping 171 wthout performng a video stream
syntax analysis. [0521] In other words,
conventionally, in the Caéﬁﬁpf clipping an access
unit in MPER-Vi deo or AVC, a syntax analysis
of a video streamneeds to be performed after know ng
syntax of the video stream However, since the
withpewogrper St reany si4 oreted nsttthwanc| syntﬂx eaam]fyd:es recorded
on the disc 101 includes, imediately prior to each
[052%] one or nore decode startable points in a video
streamin a video access unit, the PES packeto in the
prify itdredt MegiAsa qenvigmitdieredd yaUine figeh cespr efentliipgping
the size of the video access unitis described, the
an FHRDS rEukh gy MNRRGS o dan tor 2BEGer G S&tsvatsae‘rﬁ on
AU | en th descri bed in PES packet() in the
ana]p\mﬁat%% A rERS, S TieRh ﬁge%ﬁ%ef& RS Lapmas (ihft

I deo strea fromt.h buffer 215 Wi t hout perforn1ng

kol g Gt e WSy iSHG Ghe P
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more decode startable points in a video stream in a video
access unit, the PESMpacket() in the private_ stream 2 in
which the AU.length representing the size of the video
~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 stréamtsyntax analysis, and supplying the .
.units to the video decoder control module 216. -

[0522]

When, in'éteprSZlG,'thé 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 information 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_information(},

and the time stamps (PTS, DTS) added to the wvideo access




access units, the video reading function unit 233
supplies, as information concerning the video access
unit, to the video decoder control nodule 216, also
the pic_struct _copy, au_ref _flag, and AU |l ength
described in the au information(), and the tine
stanps (PTS, DTS) added to the video access 172 -
unit. [0523] After, in step 5216, one vi deo access
unit is supplied to the. video decoder control nodul e
216 after being read from’¢he buffer 215A, the
process proceeds to step S217, and the video reading
function unit 233 determ nes whether to have as many
unifprocessed access units as the nunber represented by
t he nunber-of -access-units of the,- au_information()
[05%8bred in the an_information O register 243. [0524]
If, in step S217, it is determ ned that as many access
udifiteras ith& tewniSer. o epres ¥dtdeg Bycele unit- is supplied
unmber - of - access-units have not been processed yet,
to i
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-represented by the number of access units of the '

‘au_information() stored in the an information() register 243.
[0524]

If, in step S§217, it 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
'f.decoder control module 216 after being read from the buffer
2157, the process returns to step S215 and similar

.processing is subsequently repeated.

. [0525]

Alte;natively,:if, in step $217, it is determined_thét
‘as many access units as the number represented by the
number of access units have been processed, 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 from the buffer




as many access. units as the nunber represented by the
nunber - of -access-units have been processed, that is,
if as nmany access units as the nunber represented by
the nunber-of-access-units have been supplied to the
video .decoder control nodule 216 after being read
fromthe buffer 173 215A, the process returns to step
S211 and searches for the PES packet() in the next
private stream 2. Subsequently, simlar processing is
repeated. [0526] "Readihgf ‘Audi o Streant Next,
details of, a process of the audio reading function
unit 234 (Fig. 3) that reads an audio streamfrom the
215huf tee RidSdeaserdescnsbed siéh sefierendeséarthes for the
flowchart in Fig. 37. [0527] At first, in step S230,
PEStbeckedib ieadhagnéxncpirovatmi $tredd Zet efuhsmeguently,
whet her the streamid of the audio streamto be
- simplayedbacksphirghis sreporeddin the streamid register
252 (Fig.3) represents the PES packet O‘in the
[05%§3vate stream1. [0528] If, in step 5230,. it is
rmned that the streamid stored in the streamid

"$% %?%roés@uﬁb%s FEﬁaWepresent the PES packet ( in,
F!@e’&zlov aé’pértoggegd; |Sé# ttﬁ’@ %f”rdgg’;clrel?b%lnst er

qungtslzorll Suril'iligxﬁ(ﬁ%xﬁ“llghati%)l Stk?a?tSIJ_ge ecgs ta?n aanu 10 stream from
the buffer 215A are described with reference to the
flowchart in Fig. 37.
{0527)

At first, in ‘step S230, the audio reading-functidn 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]

wa,,inlstepgSZ3G,mitVis;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 110xxxxxB that is assigned to an audio
stream cOded.in;accordancefwith the MPEG standard, the audio
.;eading function unit 234 proceeds to step S231 and searches
the program stream stored in the buffer 215A for a
',synchronization code - which represents an audico frame

‘beginning and which is defined in MPEG Audio. Since the




stream coded in..accordance wth the MPEG standard,
the audio reading function unit 234 proceeds to step
S231 and searches the program stream stored in the
buffer 215A for a synchroni zation code which
represents an audi o frane beginning and which is
defined in MPEG Audi 0. Since the 174 position of the
synchroni zation code is the audio frame begi nning,
t he audi o readi ng functqu_ nit 234 updates the audio
readi ng pointer so as to represent the position of the
audi o frame begi nning, and proceeds fromstep S231 to
8232. In step S232, the audio reading function unit
posPBion eaf chies sfrorhezel fdtidyr Fodsmitshd lposiudion frame
represented by the audio reading .pointer, :a.PES
begppicikey O the audl prijpdim S tiwmhiadt odd 43¢ thpsladgfsf dhe
215A, coinciding with the streamid stored in
aud} e QA EHM A HERY sTRrEDIL repie§idcddds Rapidtgy of the

oua SR8 B 5t B L0 M0 g cadon Ui cn
t.h ' di ng. i nt tori ti, 51
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‘stored .in the buffer 2154, coinciding with the stream id
"stored in the. stream id register 252, and proceeds to step
5233. ‘
[0529]

In step 8233, the audio reading function unit 234

-i'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;BES;paéket(O found- in last step S232, and proceeds to
étep $237.

[0530] o

. 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 $237 and similar processing is
repeated. |

[0531]

Alternatively, if, in step $237, it is determined that




decoder control nodule 217. If it has negatively
determ ned, the process returns to step S237 and
simlar processing is . repeated. [0531]
Alternatively, if, in step 5237, it is determ ned that
- 175 the data has been requested by the audio
decoder control nodule 217, the process proceeds to
step 5238. While performng a syntax analysis of the
program stream from the _ ition represented by the
audi o readi ng pointer, the audio reading function
unit 234 reads one audio access unit having a known
fixed length fromthe buffer 215A, and supplies the
theaddta heedsscunreqiestad kydile deedterdeonde ol comtud b
217 together with tinme stanps (PTS, DIS) added to.
modg ke 3hdi othedeeacesmi RrotoEdP] to THeerush 88 r edih-hie
function unit 234 updates the audio readlng poi nt er
PerF@rIﬁh%g s} 7Y REa% h‘-‘én%%%sja‘ﬂo?% the deroiamtst¥eay from the

_ éé pomthe buffer éﬁb and refurns to step, S237. _
pos b%%qﬁ%?ﬁ?%ﬁn%‘? Sért'b‘? ot ? nlff"i‘ fﬁ%p% tRier, the audio
%uAI ternativel

 read (B AL RN AAIE D34 Headd SIEPARERD 2 dded? unit maying
T a kﬂ@v%sff‘}(edzg’_lz ne&ter?re o%rpttshet\ L?ffe E%P%E,rﬁtr%lsupplles the

in.the. pri vat am 1
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- togdthdN&ith time stamps (PTS, DTS) added to.the audio

access unit.
{0532]

~'The audio reading function unit 234 updates the audio
;ﬂreading-poinfer by -the size of the one audi¢ access unit
wread: from:the buffer 215A, and returns to step.S237.
.Subsequently, similar processing is repeated.
[0533] |

'VLAlternativelyfuiﬁ,tinnstep_8230, 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,
-1f the:stream id'stored in the stream id register 252 is
'~10311101B‘(%'OXBDY¢ and:represents the PES:packet() in the
--private_stream#l,;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

215A. In other words, the audio reading function unit 234




private stream 1, as described in Fig. 20, the process
proceeds to step 5234. The audi o reading function unit
234 searches for and finds the PES packet Oin the
private-stream1 in the programstreamstored in the
buffer 215A. In other words, the audio reading
function unit 234 176 searches for and finds a
PES packet O having a streamid of 10111101B. [0534]
After finding the PESpacketOQ in the private stream1
in step S234, the audio Teafi iy function unit 234
proceeds to step S235. The audi o readi ng function
unit 234 extracts a private streamid described in
' seatbReprtyatenstreadd PEEPaysorer O (frhgin@ly stuiedmisd of
the PES packet data byte of the PES packet( in the
10iptigage-stream 1, and determ nes whet her the ‘
private-streamid coincides with the private-streamid
[053#] the audio streamto be played back which is stored
in the private-streamid register 253 (Fig. 3).
[ 5353 findinyg dthep B3 Padketi@ dat erhd med viats_sttiream 1
private-streamid described in the private strean
in P‘E@ pag? badtles GRSl ote G HE | TN G 1 o0 t el b pp 34 deroceeds
stream i dstoredl the private stream id regjster
to skep %%é h?fa‘fcﬁﬂeo %Iarb‘ike?‘(n??rl?fheu%ti Tt Sthiehs
found in Iagé{;t%p %) 4, qgt an audlo streamto
escri ed 1n

a p%%v% %y% jream 1

prlvate_streaml_PES;payload() (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 ‘audio stream to be playved back which is-stored in the
private_ stream id register 253 (Fig. 3).
[0535]

If, in step 5235, 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 priﬁate_stream;id register
253, ‘that. is, :1f the'PES packet{) in the private stream 1
-found in last step S234 is nmot an audio stream to be played.
back, the prdcess.returns to step 5234 and searches for the
9ES*packet() in anether private stream 1 in the program
stream stored in the buffer 215A. Subsequently, similar
processing is repeated. |

[0536]




back, the process returns tostep .S234 and searches
for the PES packetO in another private-streaml in
the program streamstored in the buffer 215A
Subsequently, simlar processing is repeated. [0536]
177 Aternatively, if, in step S235, it is determ ned
that the private-streamid described in the private
stream PES payl oad() coincides with the private
streamid stored in the p yﬁte_streanLid regi ster
253, that is, if the PES 5% et() in the
private-strean}l found in last step S234 is the audio
streamto be played back, the process proceeds to
St S286; i amnidy t hief audi steed@3fy fiincits eletenntirR3y that
perfornms reading, fromthe buffer 215A, the AU
thelBE&V@FQQ%§§¢$m£Ud|¢ﬁ$¢ﬁﬂb%ﬂlw®1@h%trean1 PES payl oadO
~ (Fig. 21) in the prlvate stream 1, and finding the
prlB@@?nﬁrﬁ@alpbsl?Wmaﬂoee% SR BLIRT esEt ke by addi ng
position follow ng the AU |ocator and a val ue

prlY%E?e%Eﬁ?%@Lk@ ?Wﬁf?ﬂ)%Qx%ﬁ?npr{YEﬁﬁqst#?ﬁ%ﬁ%ﬂwr%ﬁﬁ%ﬁﬁf
SRR T i P BB e i

t t b t f.th
fou‘%‘de FEL I o ol A DB i P Bk

: bac]%-ﬂ:th@ f’c%eessgtﬂrlecfggw ng%—eﬁas;@@ac@?) Th%ﬂc% % Sga}d'c{‘% to

sition f |'ocat’or

~rea&fﬁ§e§ﬁﬂgﬁﬁEﬂnhnlt_234 performs reading, from the buffer

2157, the AU locator described in the
private streaml PES payload() (Fig. 21) in the

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 AU locator.

[0537]

In other words, as described in Fig. 21,-by.usiﬁg, as a

‘reference, the pesition 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 locatoxr, the (absolﬁte)-beginning position of: the
audio access unit can be found.
[0538]

Furthermore, in step $236, the audio reading function

unit 234 updates the audio reading pointer stored in the




the AU |l ocator, the (absolute) begi nning position of.
the audio access unit can be found. [0538]
Furthernmore, in step S236, the audi o reading function
unit 234 updates the audio reading pointer stored in
the 178 audi o reading pointer storing section 251 so
as to represent the begi nning position of the audio
access unit found as described above, and proceeds to
step S237. [0539] In step 5237; the audi o reading
function unit 234 determiids whet her data has been
requested by the audio decoder .control nodule 217.
If it has negatively deternined, the process returns
audi® sdLpire? oAk S THd BINPraaasidmP IS sd epeatetdepresent
[0540] Alternatively, if, in step S237, it is
the det@innived ddwition hef date habi besrcasaquesitted dind s
audi o decoder control nodule 217, the process
desqridesedsdwe stapl $238:calfd It gimd @2 hg a synt ax
anal ysis.-of the programstreamfromthe position, in
[053%He buffer 215A which is represented by the audio
readi ng pointer, the audio reading function unit 234
r d&d$teRe Sdddi o thecaysign irﬁaﬁ!a@gnguacm@m upilked34
length from the buffer 215A, and supplies the unit to
At RMEOGRRI HECTU R T ST AeodrdestEd Sgeither apt a
decéd_g@ ngnat olacrlrgoe ulteo- %P7e _ aijgl gt Ceess unLt
the process returns to step S$237 and similar processing is
repeated.
[0540]
Alternatively, if, in step 8237, 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‘feading~p0inter,dthe'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
audio 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 step S$237

and.-similar processing is subsequently repeated.

as negatlﬁely determined,



- funghiop upk

[0541] The audi o reading function unit 234 updates
the audi o reading pointer by the size of the one
audi o access unit read fromthe buffer 215A. The
process returns to step 5237 and simlar processing
IS subsequently repeated. - 179 - [0542] "Readi ng of
Subtitle Strean Next, details of a process of the
subtitle reading function unit 235 (Fig. 3) that
reads the subtitle stream J§on1the buffer 215A are
described with reference tb’tHe flowchart in Fig. 38.
[0543] . "At first, in.step5251, the subtitle reading
function wunit 235 identifies the subtitle reading
[0o58Ahction flag stored in the subtitle reading function
section 261 in step S127 in Fig. 3. If, in step S251
"Readsndet Er pulpedtthattrdemn” still inmage file has 0,
that is, for exanple,..if no subtitle streamis’
i Metideddtpilie of i praassa Al dhen swhitdlt lehgeading
el ementary streans to_be played back are multipl exed,
%/'e¥3$-n(lfh%--- stibt FRale Feadn M g it on & edtnesm
261l in s S127,in Fig. 30;. the subtitle readin
Erof hie | DAL LG %11 52 ERedeSTiotbe At il iehenpss fit mne
processing.,[0544] Alternatively,if, in step 5251, it
flo&%hﬂﬁ?e+%gﬂﬁé't%%t the subtitle reading function flag

[OSE?? 1, thaf is, for

. 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. 1f, in step $251, 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 0 -

is set -in the subtitle reading function section 261 in step

. 8127 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

stream file in which the elementary streams to be played

- back are multiplexed, and one is sét in the subtitle reading

function section 261 in step S127 in Fig. 30, the subtitle

reading function unit 235 proceeds to step S$252, and




exanple, if, the subtitle streamis. included in the
clip streamfile in. which the elenentary streans to
be played back are nultiplexed, 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 S252, and 180 searches the program
stream stored in the buffer 215A for a PES packet()
whi ch coincides with the aﬁrean}id in the subtitle

streamto be played back Pcﬁ is stored in the

streamid register 263 (Fig. 3). [0545] As descri bed
in step S127 in Fig. 30, the streamid of the
seamsiiss tihe simepant ctheay aed dshdk ithestorfdedn 2 1t9e for a
streamid register 263. (Fig. 3). The streamid of the
PES quastkat @ sthrigdmdoi g des] 1okl (HheOB)e atepice séntlihey
the PES_packet () in the private-stream1, as .
subtddd@ jse®am 4 fe rdayghiueik WiHdtefisr 8tanedstigp the
S252, the PES packet(_ ,in the private-streaml1l in the
stregmydich hedkisdah <% dd i tle buffer. - 215A s
{05 arched for. [0547] Wen finding .thePESpacket O in
‘e private-stream1 after searching for the :PES

R i S TR R R TR

€ rea nctiron unit

the %%%%itqét%%&%%mat%t&%@%ﬁk@k&ﬁ@ﬂ&hgis stored in the
stream id‘register 263. (Fig. 3). The streaméid of the
'subtitle stream is 10111101B (= OxBD) representing the
-PES_packet () in the privatewstreamgl,ras described in Fig.
20, |
[0546]
Therefore, in step 5252, the PES packet () -in the
- private stream 1 in the program stream stored in the buffer .
2157 .is searched: for.
[0547]
. When-finding the 'PES-packet () in the private stream.1l
- after searching for the 'PES. packet () in the private stream_ 1
‘-;in step é252,-the.subtifle reading function unit 235
. proceeds ‘to step 5253, 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
‘privatemstream_id‘coincides with the private stream id in

the subtitle stream to be played back which is stored -in the




described in the privatestreanml PES payload O (Fig.
21) that is the PES packet databyte of the PES packet
Oin the private-stream1l, and determ nes whether the
private-streamid coincides with the private-streamid
in the subtitle streamto be played back which is
stored in the 181 private stream.id register 264
(Fig. 3) in step S127 in Fig. 30. [0548] If, in step
S253, it is determned that the private streamid
described in the privaté $tleam PES payl oad O does
not coincide with the private-streamid stored in the
private stream d register 264, that is,
privdtdeRESmpacketdgistdhe qr i Mate_ S eamskepMulcy iis Fig.
found in last step S252 is not a subtitle streamto
30. be played back, the process returns to step S252 and
searches for the. PES packet( in another private stream
[0548lin the program stream stored in the buffer 215A
Subsequently, simlar processing is repeated. [0549]
Alltfer nat iskeby 5258, il dsedesesgined thadetbeni ned that
.the private-streamid described in the
Privii| atta-eamt dghidemes 1pad dad(Oh<toi nci des with the
. private-streamid stored in the private stream.d

privalf stdeatieFES payioad (f dags PES, FRUREHGS i iithe the
prifiiyale. streaml which i found in last step $282.is
- 264, that is, if'the PES packet() in the private stream 1
which 1is fouﬂd.in'last step S252 is not a subtitle stream to
be played back, the process retufns to step-8252‘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.
[0549]

- Alternatively, 1f, 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
L 264, that is, if'the'PES;packet() 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 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




- position following the AU locator, the value represented by

be pl ayed back, the subtitle reading function unit 235
proceeds to step S254, and perforns reading, fromthe
buf fer 215A, the AU ocator described in the
private_stream PES payl oadO (Fig. 21) of the
PES_packet() in the private-stream 1, and finding the
begi nning position 182 of the subtitle access unit by
~addi ng the position followng the AU |ocator and the
val ue represented by thq_A% | ocator. [0550] In other
wor ds; as described in Fi&:221, by using, as a
reference, the position follow ng the AU |l ocator, the
AU | ocator represents the begi nning position of the
of Subtsulbiel t becesseamiuni(torbyawdidirar ddss poHitt)i et dicdd owing
the private_stream _PES payl oadO Thus, by adding.,
the tA) t hecaposiandnt ol YaoWien g aries s Hegt dtvorthet B8 Vglasgor.
represented by the AU |ocator, the (absolute)
[05%¥gi nni ng position of the subtitle access unit can be
found. [0551] ~Furthernore, in step S254, the subtitle
r d&dicr e T WRECiSan agnFeSe35befddeE1ohe 2dubbt PE1NG, as a
_ readi ng ,poi nter. stor in the subtitle readin
refqiiiiitr SbM T SHtt | OH LAt ks Al 1S eTent e
 hedgi.nni ng._posi tion of the .suhtitle .access .unit found.
a0_122 bl TR, Ohe g Gt s o oty Ofshgs Subtitle
agcefjs%??%%' SRR BRI BURY ! U g piuncti on

private_ streaml- PES payload(). Thus, by adding, to the

the AU locator, the (absolute) beginning position of.the
subtitle access unit can be found.
[0551]

Furthermore; in step 5254, the subtitle reading

function unit 235 updates the subtitle reading pointer

stored in the .subtitle reading pointer storing section 262

50 as to répresent the beginning position of the subtitle
access unit found as described above, and proceeds to step
5255,

[0552]

In step 5255, the subtitle reading function.unit 235
determines whether data has been requested by the subtitle
decoder control module 218. 1If it has negatively determined,
the process returns to étep 8255 and similar processing is
repeated, |

[0553]



det erm nes whet her data has been requested by the
subtitle decoder control nodule 218. If it has
negatively deternined, the process returns to step
S255 and simlar processing is repeated. [0553] - 183
Alternatively, if, in step 5255, it is determ ned that
the data has been requested by the subtitle decoder
control nodul e 218, the process proceeds to step
5256. While performng a syntax analysis of the
program stream fromthe ~pb%ition in the buffer 2.15A
which is represented by the subtitle reading pointer,
the subtitle reading function unit 235 reads,.from
t el bufierivdbf, DNe Subiddg esapTess Ul tddierntite szt
described in the beginning of the subtitle access
theudita Bad buppl reguthesdnby tloet debsible tdeca®endesntrol
control nodule 218 together with a tine stanp added
modtidet Bé8subhet peocassepsocaaids . td nsodhet2 Wor dsfh Bbe
described in Fig. 2, at the beginning of the subtitle
perjecwsgguai synths sihakysisthe thelpredeamctessamniron sthe
descri bed. Accordingly,. the subtitle readin
- Posifheni oh Ehﬁtbgésf?rr%ﬁ%% whiChat @ mpan*‘sﬁ@goy rige
the position in the buffer 215A which is, represented
Subhit{RereaBiNg| RO+ RERT ngtippi FF Ltk dreabing ddingtheon unit
subtitle_access unif_as read data to the subtitle
235 jEgedder . GoM r Bhe ot zé@g%rog%%e?uwmiweﬁ%ﬁﬁglt by

theagggg dé$c£lee§”§$'éﬁ§.ﬁﬁffﬁﬁﬁﬁg"éf 4é£¥%ﬂbtitle 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
rrepreSented'by the subtitle reading pointer, and supp1ies
-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 2157, and returns
tQ.step:8255. Subsequently, similar processing is repeated.

[0555]




In addition, the subtitle reading function unit 235
updates the subtitle reading pointer by the size. of
the one subtitle access unit read fromthe buffer
215A, and returns to step.S255. Subsequently, simlar
processing is repeated. [0555] 184 -
"Re- Synchroni zati on Process” Next, synchronization
control between video data and audio data by the
decodi ng control nodule 214 in Fig. 2 is described.
[0556] As described instiéf S130°in Fig. 30, the
decoding control nodule 214 orders the video decoder
control nodule 216, the audi o decoder control nodul e
"Rad{syatdr ez subdn thescslegoder control nodul e. 218.to
initiate decoding by shifting timng, if necessary
f atexast ablricriong zeytrichr arnzatilobetheen exXakyl elata and
dependi ng on the progress of subsequent decodi ng by
audibedaiacoy devoddrcddr@ntbrithe Jambidnldecoderinl IFAg. 2 is
out put of video data, and output of the audio data as
desguilped. data to be output in synchronization with the
vi deo data may be shifted fromeach other. [0557]
[05%&tordingly, the decoding control nodul e 214 performs
the re-synchroni zati on process for correcting the
shis FessEdied g 5EeReéd 3PndNoditput 38 the drgediast a,

con an &{L]c?ci’i%oem lutlt___- oorfdetrhse _t%uedlvoi eact a}z‘tea}“:sool(()eu:nt pcuc}ntdragla Irtlo%t._lblee

. 216, the audio decoder control module 217, and the subtitle:

decoder control module 218 to initiate decoding by shifting
timing, if necessary for establishing synchronization. For
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,fthe;decoding control medule 214 performs
the re-synchronization process for correcting the shift
occurring between thé-output of the video data, and the
output of the;audio=data-as output data to be output in
synchronization 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




synchroni zation 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 185 reference to the
flomchart in Fig. 39. [0559] In the
re-synchroni zati on process, at first, in step 5271,
t he decodi ng control nodul e 214 determ nes whether a
| arge shift is found betMﬁgﬂ@the time stanp of the
video access unit fromt i deo decoder contro
nodul e 216 and the tine stanp of the audi o access
unit fromthe audio decoder control nodule 217.
reff0660¢ todntbehEiowohast as degcrd3bed in step S129 in
Fig. 30, whenever the video decoder control nodul e
[05236 obtains a video access unit. fromthe buffer
control nodule 215, it supplies the tine stanp of the
w %&%c@s@}ﬁmhrq@4mommwfcm riglrstodulre step
arly, whenever the audio decoder control nodule
i 827%47':%%%%%6%9 ot b ak CRRQU LM 14 rddterREndRffiether a
control npdule:215,it s es the tine st of  the

c 1ar PR tb%we%ﬁ et EOTR rof MT AL
2coGHRATED WTh LRhe Bt T3TAG (AIEH o drOTEHs o B 1976
r.thet{¥ﬁe(§¥5£§ 5Fg€ﬁe audlo access unit from the audio
decoder control module 217.
[0560])
In . other words, as described in step $129 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

Qecoding-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]

“iaIn.step“8271i 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 contrcl 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]



as the sanme timng) fromthe video decoder contro
nodul e 216 and the audi o decoder control nodule 217,
the decoding control nodule 214 determ nes whet her or
not there is a large shift between these tine stanps.
[0562] 186 If, in step S271, it is determ ned that
there is not the. large shift between the tine stanp
of the video access wunit fromthe video decoder
control nodule 216 and the_tinme stanp of the audio
access unit fromthe audiol88cder control nodul e
217, that is, if the shift between the tinme stanp of
the video access unit and the tine stanp of the audio
actessitnktepi s27fpr iexaspietetmbnyddenatranese is not
(approximately 66 mlliseconds) or wwthin a. range
thet Hatrgeashilfe. be¢gaededhas thaei sgampr edfeteenviddo access
synchroni zation, the process returns to step.S271,
unidand rdet dihe vadieon demedietrocongyolofiotmd et EAe sndnpbei $ime
conti nuously perforned. [.0563] Alternatively, if, in
© stagpepfSEhe audijcs ageeseniinad tham theepadis treopgrge
shift between the tinme stanp of the video access unit
contreh freulicdéd deébaér 1€ontFolPRodlifiétopetvgRE thRetime
time stanp of -the audi o agcess unit fromthe audio
St-aH‘QCBJeF%@oP{tlfjﬁpﬁﬁ&@F‘é »R3t eRdt ths, tiiper fLagR; P the
_ between the.tine stanp of-tTe videov.acce S unit and
L audiPe SECRESHANS 16r RE- SGATB Seck¥S YAPEC SEBBESOf the
- (angReTnthay CBD RS, 8 29ALARY) 35, AN ERIPLOOERELLRSY can

be regarded as having predetermined synchronization, the
process returns to step.S271, and determination {monitoring)
- of two time stamps is continuousiy performed.

[0563]

. Alternatively, if, in step 8271, it is determined that
~there is the large 'shift between the time stamp of the wvideo
- access unit from the videco decoder control module 216. and
" the time stamp of .the audio access unit from .the audio
-decoder controlmodule. 217, that is, if the shift between
"~ the time stamp of the video-raccess unit and the time stamp

of the.audio-access unit is out of the range that can be
rregarded as having preédetermined synchronization, the

" process proceeds to step.S272. The 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 unit from the vided decoder

control module 216 and the time stamp of the audio access




process proceeds to.step .S272. The decoding contro
nodul e 214 determ nes which is behind between the
out put of the video data and the output of the audio
data by conparing the tine stanp of the video access
unit fromthe video decoder control nodule 216 and
the time stanp of the audio access - 187 unit from
the audi o decoder control nodule 217. [0564] If, in
step S272, it is deternipeﬂ hat the output of the
video data i s behind the ot puf of the audio data, the
process proceeds to step S273. In order to advance
processi ng on the video access unit by one video
unidcfesm bhet audibeddecddr ngoxondi ahodwtel 21214
instructs the video decoder control nodule 216 not to
[05péiform decodi ng and output.  (display) of the video
access unit, that is, the decoding control nodule 214
out but B aptemsi4 (&t i Uh 1D K prscbddiaty then aufeut of
vi deo access unjt, and proceeds to step 8274.eé0565]
the| gideapdabagist hehindebh e cevtieit coht ot awdie «d2s the
. receives the skip instégﬁ%ion fromthe dec diqg
PrOGEHEr BFOCeSHDdLP 65598, SAAd | nEpeRtdet Hed ARTRACH | ag
‘ Fi g.. 24, plied together wth:the:video access .
profirdipfoah, FHBDTIAER BERERS: Uniballie ooEs MifCPoeEGRsE unit,
t .Skip | uct i 66 In other words, in
che, QebB8 i EonbRbLHE Ty 208 M gehfials e "WI8Ss ddboder

-'conEPéltﬁngIévﬁigﬁﬁé{e@?%a&ﬁé@ﬁxl&55Kdinéﬁaﬁﬁm%utput.

(display) of the video 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 S274,; 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

'~9togethér with the video.access unit from the buffer control

module 215 ih response to the skip instruction.

[0566]

© .- In other words, in the au information() {(Fig. 24)
located in;the.private_streamszES_payléad()uof the
PES packet (} 'in the private stream 2, the au ref flag as
information concerning the access unit is included. As
. described in stép 5129 in Fig. 30 and in step S$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



PES packet Oin the private_stream?2, the au_ref_flag
as. information concerning the access unit is
included. As . described in step S129 in Fig. 30 and in
step 5216 in Fig. 36, the buffer control nodule 215
supplies the au ref flag of the video access unit to
the video decoder control nodule - 188 216 together
with the video access unit. [0567] In step S274, the
au ref flag of the access unit supplied in the above
manner i s inspected. [0568}88Pfoceeding fromstep S274
to S275, based on the result of inspecting the
au-ref-flag of the video access unit supplied from
216t hegbihker weoRt eak thdubea2dbssthrivi deo decoder
control nodul e 216 determ nes whether the video
[05&0Gdess unit is an unreferenced inmage that is not
referred to when another picture is decoded. [0569]
Hefe, shep ded'¢4) bdte i au Bl RUag tdie e raafcddsagudft t he
vi deo access unit indicates whether the access unit is
suppliedf énehibe phage. mgpneheiacéesBeghed-is the
reference inage, it is set to 1. If the access unit
[05681not the reference image, it is set to 0. [0570]
instep S275,it is determ ned that the video

CRERESHTRT SO | PR ST He B For R 6N TR SuLE

. of %%gpggting_Phe-au_ref_flag-of the video access unit
‘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 is decoded..
[0569]

Here, as described in Fig. 24, the au ref flag of the

'video access unit dindicates whether the access unit is - a

i reference image. . If the access unit is the reference image,. .

.4t is set to 1.: I1f :the:;access unit is not the reference

image, it is set to O.
f0570]

If,iin.step 8275, it is determined that the video
- access unit. supplied from the buffer Confrol module 215 is
not (the video access unit of) the unreferenced image, that
-is, if 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




not (the video access unit of) the unreferenced i mge,
that is, if the video access unit supplied fromthe
buffer control nodule 215 is the reference i mage, the
process proceeds to step S276. The vi deo decoder
control nodule 216 controls the video decoder 116 to
process the video access - 189 wunit as normal, and
waits for the next video access unit to be supplied
fromthe buffer control_m;lr e 215 before returning
to step S274. [0571] At atively, if, in step S275,
it is determned that the video access unit supplied
fromthe buffer control nodule 215 is the

unigneef eremgied amdgeaithefqr otles snegiocetlso dacstepinit to
S277; The video decoder control nodul e 216 skips

be puppéssinfrof the hificor decoderl NM@lwke thed beleore
access unit, and. waits for the next video access

retyppingotpesseppb2 8- from the buffer control nodul e
215 before. returning to step S271. [0572] In such.a

(O5ddhner, the processing on the video access unit is

on .t he vi deo access

o ERGaEER Yr dBe sty Sive ¢ SRoFEaRad By that
the BRBr G AT L RO DU A (TP | Ok R D@ The
oo 2oLy € 8 QRO kg LORTR, S IR ool

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 control moedule 215 before returning to step S271.
[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 shortenéd)'by
.approximately one video access unit. This results in
;acceleréting:thé output of the video data behind the ocutput -
-of the audio data.

[0573] |

Alternatively, if, in step S272, it is determined that
“the output of the video data is not behind the output of the
audio data, that is, if the oufput 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




the output of the video data is not behind the output

of the audio data, that is, if the output of the

audi o data is behind the output of the video data, the

process proceeds to step S278. In order for the

processing on the video access wunit to be kept

wai ting, the decoding control nodule 214 190 outputs,

to the video decoder control nodule 216, a repeated

out put instruction to repeatedly output video data

corresponding to a vi deo ate®ss unit bei ng presently

decoded, and proceeds to step S279. [0574] In step

S279, the.Video decoder control nodule 216 receives
outplhie s, epeattd @titiput deastieuctbadrblomvtibeedetedi Agrepeated

control nodul e 214, repeatedly outputs, to the
out@uaphines ruptaecassbngepvdtibdly248tptihevitdeoddata

corresponding to the video access unit being decoded
corlpgsphedindetodec odeleol B8 dass resioissing piheserdpeatdt-oded,

out put instruction, and waits for the next video
andagpeessedai tot etbe SdppPtied fromthe buffer contro

nodul e 21: before returning to step S271. [0575] As.
[05dédcribed. above,: the decoding control nodul e214

determ nes_-whet her.the output _of the video data | s
" beh? ndteR N2 bin pite ofi4ere %Egb‘?%elaaft‘%{?tlf‘?l trh%glblcﬁp%ﬁfs of
the video data,is behind the output of the audio .
rechitss ThE HEROAFRY SUORR ol NS HBUGr eonot AP bR PutiEeo e
confkgoydgandes, gontigl . iyl 6. 216.L0 Bk PnRr geezalp
processing module- 219, the video data corresponding to 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.
-f0575]
- “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 on one access unit. In
addition, based on the:'au ref flag of the access unit
instructed to be skipped; fthe video decoder control module
- 216 determines which of a reference image and an

~unreferencéd image the. access unit is. When the access unit

©.. 1is the unreferenced image,: the video decoder control module




addi tion; based on .theau au-ref-flag of the access

unit instructed to be skipped,. the video decoder

control nmodule 216 determ nes which of a reference

i mge and an unreferenced inmage the access unit is.

When the access unit is the unreferenced image., the

vi deo decoder control nodule - 191 216 controls the

vi deo decoder 116 to skip processing the access unit

instructed to be skipped. Therefore, the

synchroni zati on between The?butput of the video data

and the output of the audio data can be easily

established. [0576] In other words, when an access
216UBbht WHDS et PE 0 L88H NGedtSdet 01 De BKi pREE bBodeseieg erige

image, it is required that video data. correspondi ng
acctgst ieiaceessrunt éd beo decosletihhseodas Therbeoref ethied to

when anot her access unit to be subsequently decoded
syncksrdetpaedon Theteton ethé nousyutcho dntzat vodecomtal afidrthe

est abl i shing synchroni zati on between the out put of
outphe of delee dardiandata hean oue persbiytdetaklidsedat a,

ski ppi ng of processing on the access unit of a
[05Yeterence i mage nmakes it inpossible to decode anot her

access unit which refers to the reference. inmage; so .

CtHA Qe iy - JRh@n i3 FEE Fati i giose processing is

o, SUTEPBRTRLL 0 EOM ISl SBpear 00 101585 L05 T
viaBlSlsiable Lo, use an access, Nl LAl 18 N0t oded 5o as
to be referred to-when another .access unit-to be
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 dimpossible to decode another access -

~unit which refers to.the reference image, so:that, in
"ﬂdisplay ofwthe,video;data,*the‘syncﬁroniZationacontrol
appears as . noise.
[0577]

-Accordingly, regarding skipping of processing, it is

. preferable to use an-access unit that is not a reference

~. image, that is, an 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 required that a syntax analysis on



I mage, that is, an-:access. unit of an unreferenced
image. [0578] In addition, regarding el enentary
streansof the related art, in order to search for an
access unit of an wunreferenced inmage, it is required
that a syntax analysis on 192 the elenentary streans
be perforned. Elenentary streans, obtained by coding
in accordance with MPEG4- AVC or the like, have very
conpl ex syntax. Thus, considerable cost is required
for a syntax analysis. [057% ~Unlike that, in the
program stream storedin the clip streamfile recorded
on the disc 101, separately fromthe PES packet (

the (E1 8&8enilfr{ OsdBdahs WhIi g fbened dek Betastatifidt rdSns,
| ocated in the PES packet data byte, PES packet( itens

obtainédebPriéyai gy sin eade Frdanadiwht i NEPPE4 vFl® caf rigsar?l i ke,
PES payl oad( (Fig. 23) obtained by. extending the PES
havpackey cat@ldyteynisat ocdilmads areonsudd rqidlexerhstanics in
the au information().(Fig.24) of the private
- reggirednPoPES smwzoaﬂ@lsftms each video access unit,
the-au_ref flag :is"described which indicates whi ch.
[05%%]a reference image and an unreferenced i mage the

~video access wunit is.. In. addition, the au ref flag
i ITdds it e o (he PRPORE S3Hee8) Stodete 1815080 clRp
vi deo, decoder contr ol nodul e §16 together with a

StreRh r Eslorf R WU detsod i B fhyor che
PESI nsgkeCtl r-](‘:](-Etl(_:js .aulgef ffeaﬁg 101']: vgrlglecﬁ” eeo vaic eo access unit
.is.located in the PES packet data byte, PES packet() items
in the private stream 2 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 stream? PES .payload(), for each video:access unit,
~the au ref flag.is described which indicates which.of a
referencepimége‘and:an,unreferenced image the vidéo access
. unit is. In. addition, 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 flag of the video 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
‘almost’ without requiring any cost.

[0580]




unit supplied together with the video access unit, the
video decoder control nodul e 216 can recognize that
the video access unit is a reference inage or an
unreferenced i mage al nbst wi thout requiring any cost.
[0580] 193 - "Mark Process" Next,a mark process that
is perforned based on the MarkO described in
Pl ayLi st Mark() (Fig. 7) is described wth reference
to the flowhart in Fig. 40, [0581] The decoding
control nodul e 214 constant?y Ttonfirnms the present
time neasured by the built-in timer unit 214A. In
step ..S301, it deternines whether the present tine
"HarRCPdeSesyrth the mark-time-stanp of any Mark()
described in PlayListMark O (Fig. 7). [0582] In
othett Wwot dsariapraeserd atht i sStper Bk d hadegl o30,the
when pl aying back the first Playltem#0 in the first
" MarPR aydlescri@dhownPlaylLFgMa26() t hieigl ayerisoidsaotibed
nodul e 212 recogni zes that, anong seven Marko itens.
- withpeefeeended thethel Blowshasl kin)Fshowtd on t he upper
side in Fig. 28, four Mark(} items fromthe first to
[058Blrth ones belong to the first Playltem#0,-.and the

pl ayer control nodule 212 passes, to the decoding -
conts sleGnsddde LA ofl1 BP9 2 ks 8@ tegdyly confirms the

preéelr(?ﬁ 1? frr(l)e' ’It?@gaogd:_gacgl qaj 1tqie3-%301iiolgto-} in V%‘:‘Err?ehr aurnej_tt h2e1 4A. 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 S124 ‘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'onzthe upper side in Fig. 28, four
- Mark() items from.the first to fourth ones belong to the
'fi;st.PlayItemw#Ofnand the player control module 212 passes,
.to: .the decoding control module 214, {180,090}, {5,580,090},
{10;98G¢090},3and {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 Process".

[0583]

. In step 5301, the decoding control module 214




mark _time_stanp of the four Mark( ) itens, together
wth the fact that the attribute. represented by the
mark tinme stanp is "Mark Process”. [0583] In step
5301, the decoding control nodule 214 194 determ nes
whet her the present tinme coincides with any of the
times (mark-tinme-stanp) of the attribute of "Mrk
Process” which are supplied as described above from
the player control nodule 212. [0584] If, in step
S301, it is determned thdt34 he present time does not
coincides with any of the tines of the attribute of
“Mark Process", the process returns to step S301 and
detStMiASE PHOOESS| ek I Srd fnfAt e [QP8RI1dA termatdnelon
if, in step 5301, it is determned that the present.
the tE flRe £O[MEHElesi i tdeany) off tfie tdumsimoftd her "stdiid bute
of "Mark Process™, the decoding control nodule 214
Pro&ext i visi dtheapd ayiegp loiond rad  denghid idh el 21 bwividh farare $dage
i ndicating. that -thepresent tinme is one of the tines
-playdr tdentadX mdolitles af12.Mark Process” and the tinme of
the attribute of "Mark Process"”., which coincides
(0584t h the present tine, and proceeds to step S302.

[0586] In step S302, fromthe decodi ng control nodul e
214, tigestep S301, it is determined that the present

time does not coincides with any of the times of the
~attribute of "Mark Process", the process returns to step
S301 and siﬁilar*processing is repeated.

{0585]

Alternatively, if, in step S301, 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 médule.ZlZ 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 S302. |
105861

- In step 8302,. 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




pl ayer control nodule 212 receives the nessage
indicating that the present tine is one of the tines
of the attribute of "Mark Process” and the tine of
the attribute of "Mark Process"”, which coincides with
the present time, and recognizes that Marko, in which
the mark-time-stanp 195 coincides with the present
time, is Marko (hereinafter referred to as :a
processi ng obj ect nark,_ifggegessary) that is subject
to the mark process._[0589] In other words, the
pl ayer control nodule 212 recognizes the PlayltenQO n
the PlayList O being presently played back.
coipgbdesliwniglly, thdeo s sgrdr tcomst,r dls Medik (@ 22 rerieeddgeirzes

t he processing object mark by referring to the
referpgd | e Mg kKQ PYIR]ESINg iablasd MRILAYLLSTnBATSSkirlyd that
. (Fig. 5) based on the Playltem O of the Pl ayList()
1s HPe®e &9 ihoMath@Ta®@SDute of "Mark Process”,

ich coincides with the present tinme. [0588]

[05¥$Lcifically, for exanple, if the first Playltem#0 in

fi .. PlLayLi #0.sh in Fig. 25 i j
R Y e e AR
oo B UG LSO B e
. or= R e 10 S0YaD ML Sy REL IR

recéﬁ%izes the: processing object mark by referring to the

-PlaylListMark() (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
presént time.
[0588]

Specifically, for:-example, if 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 recognize

' -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. 28.
[0589]

In.addition, assuming that the mark time supplied from
the deceding .control module 214 to the player control.module
"212'is,gfor'example;-16}380,090,'the player control module

212 recognizes that, among the four Mark() items from the



[0589] In. addition,.. assumng that the mark tine
supplied from the decoding control nodule 214 to the
pl ayer control nodule 212 is, for exanple,
16, 380, 090, the player control nodule 212 recognizes
that, anong the four Marko itens fromthe 196 .first
to fourth ones included in the PlayLi st Mar kO shown on
i the upper side in Fig. 28, the fourth Mark O, which
coincides wwth a mark tinme of 16,380,090, is a
processing object mark.” [{800] Proceeding fromstep
5302 to S303 after recogni-zing the processing object
mar k, as described, the player control nodule 212
firdetes sestheiderindTudde D oges S NGy o @ r BN kshown on
the entry ES streamd and entry_ES private streamid
the (IpBer F)dé oinspegi fye Nocied efmnt & WSt i €8 TBrHal¢h
described. [0591] If, in step 5303, it is determ ned
- coitdipdes iwitiea mpaxiceskiag Dbl €c8tEi%], tirve epgrocdESing
streamid and entry ES private _streamid (Fig. 7) for
objepecidykng el enentary streans are not described, .
that is, if the entry ES streamid and
[05%¥hkry ES privaté streamid are both 0x00, the process
ski ps step S304 and proceeds to.step 5305, and
pECEESSH G It Fif SPh & 390 Ees $i3g @kﬂt@ét regoRniging the

subsequent]g'@erforned .
processing object mark, -as described, the.p%ayer control

- module 212 determines whether, in the processing object mark,
‘the 'entry ES stream id and entry ES private stream id (Fig.
7). for specifying elementary streams are &escribed.
[0591]

£, 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
~elementary streams are:not described, that-is, 'if the

rentry_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.

[0592]
‘Alternatively, if, din step S303, 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 5304 and determines whether, in elementary




[0592] Alternatively, if, in step 5303, it is

determ ned that the entry-ES-streamid and

entry ES private streamid (Fig. 7) for specifying

el ementary streans are described in the processing

obj ect mark, the player control nodule 212 proceeds

to step 5304 and determ nes whether, in elenmentary 197

streans bei ng played back, an elenmentary stream :

specified by the entry-ES-streamid, and, in

addition, the entryES prizte streamid, if

necessary, are included. [0593] If, in step 5304, it

is determned that, in the elenentary streans being
st rPhmy etk hag ks 14 hed e aentaf e Sdn@ A8 RRGIJare dpy-itfied by

entry ES streamid and ‘entry ES private_stream.id of
the t &gt Py LSS Mgpmbj @Ctamy Kin saddiation nadheded, the

process proceeds to step 5301. In other words, when
enttheE®| mnerd tar ysistemam dpech fmekdpanhe are included.

entry ES stream.id and entry_ES private stream.id of
[05%hE processing object mark is not played back, the

processing object mark is ignored. [0594]

Alltfer dat | 530d, itnissPefessoned thps, débekhtned

that, 1in the elenentary stream being played back, -the

- elengnding atiyreant e aiFNet BF % hd bentelpestarye sintean
angd. entr S private-streamid of the processing

'Sp%lb‘idlef‘é{1 %Fﬁ%ﬁ SO et 9 et €79 the el enentary

'enté?légﬂgé¥¥§%éié%ié@ﬁjfgaof the: processing obiject mark is

- .not included, the process.proceeds to step S301.  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 8304, it is determined that,

i in the elementary‘streamfbeingLplayed.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 private stream id of the
‘processing objectamark_is played back, the processing object

mark is'regafded as valid, and the process proceeds to step
1'5305. -Subsequently, processing matching the processing
object mark is performed.

[0595]




entry ES streamid.and entry-ES-private-streamid of
the ;processing objectmark is played back, the
processing object mark is regarded as valid, and the
process proceeds to step 5305. Subsequently,
processi ng matching the processing object mark is
perfornmed. [0595] 198 |In other words, in step S305,
the player control nodule 212 identifies the
processi ng object mark by referring to the mark type
(Fig. 7) of the processing®bject mark. [0596] |If, in
step S305, it is determned that the processing
.object mark is a chapter nmark or an index mark, that
| Stn oMMRY tRE-d¥r Kt ypepofsotg phecessivieg ebineclb1nMitkiule
is '"Chapter' or 'Index', the player control nodule
212 2@empt OEBedS:hd psd@ps S30H asbar dersk the graphiicsy to
processi ng nodul e 219 to update a displayed nunber of
the treeric hapter (Dirg 1 ntdexof nthe prategdiorg arbjade xmankber
represented by the chapter mark or index mark which
[059%] t he. processi ng object mark. The process returns to
step S301. [0597] If, in.step..S305, it is_determ ned
Ut HEY - tiRe spedc 8s9Png 1 toBjseetgarinesl dhadvéhe PaPkessing
.that is, when the mark type of. the processing object
- ObI Rl K HIE éntchantife glafer At rididedfinte 2Rt is,

neflgicetsto slen 307 and reports Gl ies), Lo the
;-‘Chéﬁgéssﬁﬂshq%dex'; the player control module 212 proceeds
tofstepf8306 and orders the graphics processing module 219
. to update_a:displayedunumber of the chapter or index into a
- .chapter or- index number represented by the éhapter mark or
.vindex mark which is the processing object mark. The process
returns to step 3301. .
[0597]
v o If,  Ansstep 5305, - it ils. determined that the proceésing

-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

iothe script control module 211, an event message representing

. the occurrence-of thé event 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 from the player control

--module-212, performs, by using the event message as an




t he occurrence of the event and the mark data of the
processi ng object mark. The .process proceeds to step
S308. [0598] In step S308, the script control nodule-
211receives the. event nmessage and the mark data from
the player control ..nodule 212, perfornms, by using -
the event nessage as an 199 interruption request,
consecutive processing described beforehand in the
"SCRI PT. DAT" file while using the mark data as an
argunment, and returns to st%®p S301. [0599] In other
words, in the script control nodule 211, processing
mat chi ng the mark-data is perfornmed. [0600]

intSpeepticrl togudof, exaPbeutive th R ayildstddddQdy t he
Pl ayLi st #1 shown on the.lower side in Fig. 28, the

© befseciomtd Mar&ige (‘'NBCKT #) DAMY fitee téHie Nayik(y (e kK #2)

each have a mark type. of "Event". However, they

. markliddées an dbmadrdlernt, ek detarnd ans sirep ISINArk -
#1).and 2 (Mark 4.2), respectively. [0601] In each

[059%%] t he case of receiving an event nessage
corresponding . to' the second Mark:Q and the case of
r déeidhhey vardsvedn fbssageirtocraspordineguls EAlsd
Mar ko, the script control nodule 211 perforns

ProgRuEsEiMRL fhitesdbhdi to date sy amnriragetye by using

[066&F sanme event handler (interruption

Specifically, for example, in the.PiayListMark() 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;typé‘of "Event". However, they differ in that their
i mark;data-itemS'are 1 (Mark #1). and 2 (Mark #2),
respectively. |
f0601]

~In each of-the:case of receiving an event message.

~corresponding to "the secondiMaxk()_and the case of receiving
an .event messageucorresponding‘tO'third.Mark(),'the script

- control module‘éllﬂpe:forms procéssing in .response to the
~-event -message by using the same event handler: (interruption
~handling routine). .In the event handler, by.inépecting the

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




handling routine).. In the event handl er, by
i nspecting the mark data,.which is supplied together
with the event nessage, the script control nodule 211
perfornms different processing for each mark dat a.
[0602] Specifically, for exanple, when the mark data
is 1, the - 200 script control nodule 211 controls
the graphics processing nodule 219 to display a first
type of icon. In addition,, for exanple, when the mark
data is 2, the script‘cdhf¥) ~ nodul e 211 controls the
gr aphi cs processing nodule 219 to display a second
type of icon. [0603] The nark-data is not limted to
scripande2tréh reckdinle o]l ddrves prlocassd ng: agpovirass pomnsh axgs oy
the.markdata is not limted to sinple display of an
moditken? 1 Astdedtsp e abovest [QE8A]of |icwt herlmoerdis, t far,.
exanple, when the mark data is a value in the range
for gpxagmp ke 1 swhemethe d#a Pt - dadehtiropl 2 nddifl exipt @mttolls
the graphi csprocessing nodule 219 to display the
mody}g sf 11 ypritefol & gt T IR gt S s AT idh G 199 % to
disy | ue %nune i cal vg%ue of 1 to.16) obtained by
ISR rAct T i 2 L ¥Rt (e rar k data. . 1naddition, for
[Osq%ﬁnple, when the mark-data is avalue inthe range of
to. 34, the script.control nodule 211 controls the
DA TDAe P TN ATD NG e 24 chos haPa?Y TH°.886086s,

-type n -at “bri'ght Néss “cor respondin

~the processing 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;ﬁ;Inraddition,-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 connhected to the input 

interface 115 (Fig. 1) and the controller has a built-in



to a value (nunerical value of 1 to 16) obtained by.
subtracting 18 fromthe mark data. [0605] Moreover
for exanple, in a case in which a controller that is
operated by the user is connected to the input
interface 1.15 (Fig.. 1) and the controller has a
built-in 201 vibrating notor in which an eccentric
wei ght is nmounted on the shaft of a DC (D rect
Current) notor and mhich“ggpﬁrgtes vi bration whenthe
DC notor is actuated; when e mark data 'i - is a
value in the rangeof 35 to 42, the vibrating notor can
be actuated during an operating tinme in accordance
vibgiathrg medlare inwigichcain ealceatoficl wedgB) dbt mbnadehyon
subtracting 34 fromthe mark data. [0606] The mark
theyghafits of sumsr i (Bdiregdl Garrgnd )t metosagedawtiich generates
..algarithmthereof can be described by the script
vi @%dﬁ%hﬂ%*%ﬂ the Eketted By erRéuaterpt whent FbP maall data
- . Therefore, the mark-data is used by rules
is &eﬁ@#ﬁ@né& thEr GPBASNAT éﬁdt0|ﬁ2adaP?|8hbrﬁFleanmeéor can

: I t hat d dent | t-by.th
v YRR HER LG, e, pdependentl ast b ne

v SIS UAULIEST, BILEY L5 Focargied on Hreehefabids o
froRf @RESHarhaeLie \

[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
uqontent.providerwthatkprovides+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 obiject



present time coincides with the tinme of theattribute
of the "Mark: Process", the processing object mark is
recognized froma mark tinme, which is the tine of the
attribute of the - - "Mark Process". Furthernore,
when, in the processing object mark, the
entry-ES-streamid and entry-ES_yrivate-streamid for
speci fying el enmentary streans are not descri bed,
processing matching the mark type of the processing
object 202 mark. In additd%n~even if, in the
processi ng object mark, the entry_ES_streanLid and
entry_ES_private_streanLid for specifying el enentary

marR{ eafBa@ier descréhed, iff B tifl eIYRIYirs] [@FMct mark,
specified by the entry ES streamid and entry ES

- thepehvay eESt seasan did sarbei sy pf Behiacke prooeessiing for
mat ching The mark type is performed. [0608]

spedhéy ehor el efiarnt &xanpt s ames surd g sdtbache ise@mnd

' Pl ayLi st:#l shown in Fig. 25 is being played back, the

-elefehtany nyt veark poTietised Pypditforanddy [EF6e3Iream iot lked
words, in the PlayListMark Oin the second . Playli st

. entgy ESPEHGHRE O ¥4rm | ivhers diadag PlEYgd I@ck/h@rodessdng

Mar kO : (Mark #0), the second Marko (Mark. #l), and the

- matehing WH@J@WW%@S BdEmesgt-k tine stamp itens
respectively designated as 90, 000, 27, 090, 000,

(060 27,540, 000, .are described. [0610]

- 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 other 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 -

*nJrespectively.designatéd as 90,000,.27,090,000,: and -

27,540,000, are described.
[0610]

Furthermore, gince, in the PlayListMark(} on the lower
¢ side in Fig. 28, OxE0Q 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
0xEC and OxEl are associated with.the second Mark() and the . -
third Mark(), respectively.
[0611] |




Furthernore, since, in the PlayListMarkO on the | ower
side in Fig. 28, OxEO and OxEl are respectively
described in the entry ES streamid.itens of the
second. MarkO and the third Mark O elenentary streans
respectively specified by OXEO and OxEl are
associated wth.the second Marko and the third Marko,
respectively. [0611] 203 Here, as described in Fig.
25, in the second PlayList #1, only one Playltem O
(Playltem #0) is described93and, according to the
Playltem #0, clip streamfile "00003.PS" is .played
back. In clip streamfile "00003.PS",- as described

CORGRY NiNY diR Gl hﬁf@&@atQ@n filnl @ he0@REInELR alylist
Fig. 26 which corresponds- to -the clip streamfile

#1, "OO0PHRS prd s (8] RNt EIen St0)ears , deddiditbdd, atidleo
stream stream #0, specified by a streamid of OxEQ,

accotdiany sis eam Slaepp 0, speq fdtetadny f@ilst remndd " is
OxEl, and audi o-stream stream #2, specified by a

plawtd daaekd ofn KB asickemmpriia "EI0ERHRI'Y aof @@ ibed
are mul tiplexed. [0612] Accordingly, video stream

-conegyreiamy #ore whikigh el mna tsitgredivliad "¢F0 QGGG IdHd whikcly i £6
mul tiplexed in cltip stream file ;"00003.PS",: is

which sy zaarPi s FQ H's etlditl aees |ﬂ%]t€he"00003 PS¥, three

Pl ayLi st Mar kO on the | ower, side in Fig.
elemgpfany (ﬁéb‘feaéﬁreérﬁat s%srreé’rﬁqt?P S\Hﬁeﬁﬁ“rha%tr&aé‘t am i d

specl?]c X l}:pg.r.]admsl?hl Ch '3 rrué Oe:.X%g'L eré) Cs!trpeasfg,r %trgefalrr[ %%l

:specified by a stream id-of O0xEl, and audio stream, stream
L #2, Sbecified by a stream id of 0OxBD and a private_ stream id
of 0x00, are multiplexed.

[0612]

‘Accordingly, video stream, stream #0, whichvhas a
.stream did of O0xE0 and which is multiplexed in clip stream
f.file "00003.PS", is associated with the second Mark() in the .
a;PlayListMark() on the lower side in Fig. 28, -and- video

:stream, stream #1, which has a stream id of OxEl and which

wris multipleéxed 'in clip stream file "00003.P3S™, is associated

with the third Mark().
[0613]

When playback of PlayItem #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 Mark()
writems included in the PlayListMark({) shown on the lower side

in Fig. 28 belong to PlayItem #0 in PlayList #1, and passes,




with the third MarkO [0613] Wen pl ayback of
-Playltem #0 in the second PlayList #1 is initiated,
as described in step S124 in Fig. 30, the player
control nodul e 212 recogni zes that the three Marko
itenms included in the PlayLi st Mark O shown on the
lower side in Fig. 28 belong to Playltem #0 in
Pl ayLi st #1, and passes, - 204 to the decoding
control nodule 214, the mark tinme stanp itens of
{90, 000}, {27,09.0,000},- &ttt {27, 540, 000} of the
three Mark() itenms together with the fact that the
attribute of the tinmes represented by them are "Mark
to PhOCEESHAihE6ddhtrol Mddel dreF Ky Prafe ssarh e Rdd em
#0 in PlayList #1 is being played back, The decoding
ite®OnbE ol oopdod g, 2447, canst@nt) Yarednfd 7,1 oMtetdierot Rghe
present time neasured by the tinmer unit 2141k
threeimsrdes ntéhs onegefhd hevithmechd @O Dhat {thE attribute
090, 000}, and {27, 540, 000}, whose attributes are "Mark
of Ehecessds (stppeS30tigd Mherhdme pr 96k thmeceasanei des
with one. time whose attribute i.s "Mark Process", the
[O6H&toding control nodule 214 supplies the player
control nodule 212 with a mark time, which is-a tine
hal g et hassss " Mk e Pleydssm #Ad ianBdgagést #1
. dndicating that the, present tinme is the time having
A5 REENQERFIMRA PL2War KT sleaading gprgirol] mastHer 2 or ds,

for exanple, if the present tine
.constantf&rggnfirms whether the present time measured by the
Ctimer unit 214A ccoincides 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 . :-..0 -

~..Process" and a:rmessage :indicating that: the. preseént time is

the‘timerhaving the attribute "Mark Process".
[0615]

-In-other words, for example, if the present time
~coincides with 27,090,000 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 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.



coi ncides with 27,090,000 anong the tines {90, 000},
{27;090., 000}, and {27, 540, 000}, which have the "Mark
Process" attribute, the decoding control nodule 214
supplies the player-control nodule 212 with mark tine
27,090,000, which is a time having the "Mark Process"
attribute, and a nessage indicating that the present
time is the time having the "Mark Process" attri bute.
205 - [0616] The player control. nodule 212 recognizes
that Playltem #0 in Playl4%t ~ #l.is being presently
pl ayed back. Accordingly, by conparing each of
{90, 000}, {27,090,000}, and {27;:5.40,000}., which
[06B6F the mark_time_stanp itenms of the three . Marko
items belonging to Playltem #0 anong the Marko itens
desey idled/drm done ridliayoidstiMarkO ekcBlgaykziest t#htsPawWyItem
on the lower, side in Fig.28, and the nmark tine
#0 D7, DBy # ¥ riomddisngl godiang: lgontiragledridhdle. 214, the
pl ayer control nodule 212 recogni zes that Marko in
Accawrohg bhe byrerdmpa misngs team .0 o o Hoildes wi {t4V 1R HIK
time 27,090,000, that is, the second Marko (Mark #1
~and db?s?:rrfr%oquh} F"{l'@th SRS N K d Meavidrarg decans [ig.the
is a processing object mark (step S302). [0617
thrErEh Nk Qe ddrranaviiada gld@sctrq @é&x%%é#o BIGRAS r”{@(’)k

~lte%%f%%§| r S|de in Héiﬁ Q&?ﬂ% g%ﬁ}laég éwoce513¥%

escrlbe

..oon- the ower .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 27,080,000,
that is,-the second Mark({) (Mark #1) described in
‘PlayListMark() on the lower side in Fig. 28, is a processing
object mark {step S$302).

[0617] -

'?HIn;thé“seCond@Markﬁlp described in the PlaYListMark()
‘on' the lower side:in Fig.::28, which is the processing object
mark, 0xEOQ is set:as¢the'entrymES_stream;id. As described
¢ above, the-entry ES stream id of OxEQ represents video
-stream, -stream #0 (Fig. 26), which has a stream_id of O0xEQ
tand which is multiplexed in c¢lip stream file "00003.PS".
‘Accordingly,: the.player control module 212 determines
whether, in the elementary stream being played back, the
.-video stream, stream #0, is included (steps S303, S$304).

{0618]




above; the.entry ES streamid of OXEO represents video
stream stream#0 (Fig. 26), which has a streamid of
XEO “:and which is nultiplexed in clip streamfile
"00003. PS'. Accordingly, the player control nodul e
212 determ nes whether, in the elenentary stream
bei ng pl ayed back, the video stream stream#0, is
i ncluded (steps S303, 5304). [0618] 206 |In addition,
if, inthe elenentary stream bei ng played .back, the
vi deo stream stream #0,” i“¥%6t included, the
processi ng object mark is ignored (step S304). [0619]
Alternatively, if, in the elenmentary stream being
play ethdiacikon t he,viidea hst k@amensbirgam#@ani deingl pdeged
the processing object mark is regarded as valid, and.
- bach) otlRs S e o n@Et cdang. dtheegm diBS singrabjisctludeds ithe
performed (steps S305 to 5308). [0620] In other.
prowessibng ol ¢dt snads el s timmeeobncs vy KS104) described in
t he. Pl ayLi st MarkO on the. lower side in Fig. 28 is an
[06&%Ent mark since the mark-type is 'Event' Accordingly, "
the. pl ayer control nodule 212 supplies the script
cortredInatddie e 2 1.8, Wit Fhgn e @BRN CREYs &g&eam belng
representing the occurrence -ofthe-event and the mark

playRf Paftk Hele prieien st adh] eirafdt k0- (st dpclasigl, the
S307). By using, as an inte Qyption rgguest t he .

Prog angé%ﬁﬁEg?' Hﬁéﬁﬁgﬂﬁgé as vali ,'and.procq$31ng

. matching the processing object mark is performéed (steps 5305

to 5308). |

[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 messageirepresenting
theroccurrence;ofwtheneveht and the mark data of the
processing. object mark . (steps S$305, S307}). By using, as an
.interruption request, the event message from the player
~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 togethef-with the ever message {step $308). |
[0621]

As described. above; according to the mark process, it

is determined whether or not the present time, which is a



' -the mark type of the processing object mark represents a

. processing.object mark and.an event message are reported,

control nodule 212,. the script control nodule 211
perforns consecutive processing described beforehand.
in the "SCRIPT.DAT" file while using, as an
argunent , -the mark-data supplied together with the
even nessage (step S308). [0621] As described. above,
~according to the mark process, it is determ ned
whet her or not the present time, which is a 207
pl ayback tinme of a clip streamfile that is played
back in accordance with t4¥ PlayListO (Fig. 5)
including PlayListMark() (Fig. 7) having zero or nore
Marko itenms including a mark tinme stanp representing
pla@bBacRl ayhackrt hnelipnsardames vos eohatPl By b Bd fd @ack in
mar k-type representing the type of Marko, and a mark
- accatianwhi ehtsetNesPAsyRhs@at gumehy. Bf anckhwvehig mark,
coincides with the mark tinme stanp. When the present
PlayLietderkc¢i déBigwi Th hdreimmrketd ner stemn, Makk k) (Jtems
that has a mark tinme stanp equal to the mark tinme as
incipdingreseatkt ¥ hme whit arhp clotiies shast g honded aykack nipime
stanmp is recognized as a processing. object mark. In
on' gdaitreoRasehed Piaelhel k) 4 yhenaifk 1 HECrioRIess $ft o ddte
mark represents a type of generating an.event,, that
- tyPpsOfvaRki he prdcRIRING B SR TRarCT &, BVt FrFYRent
the mark data of fhe. roceﬁfi . Object. mark and an
- of aefteRbsBagh: arett T g th dnit - %&e@ﬂ%gsﬁ?d%hi dgeen o

h -d . ed. .Th f bl
the L0ERTaRhe el 1 PO HEGE bt a1 R e iR O
thallh€s PTREERS N BLAY Nl (B IHAEALRE as the
.present time which coincides with the mark time stamp is

recognized as a processing object mark.  1In addition, when

“type of generating-an event, that is, when the processing

object mark is an .event mark, the mark data of the

-~ and- processing matching the mark~data,isne2ecuted.
“Therefore, in accordance with a,playback.time.ofca clip
~stream file,'processing-matching the mark data can be
executed.
f0622]
- "OQutput attribute control process"™

Next, details of an output attribute control process,
-which is performed in step S126, etc., are described with-
reference to the flowchart in Fig. 41.

[0623]



executed. [0622] "Qutput attribute control process”
Next, details of an output attribute control process,
which is perforned in step S126, etc., are
described-wth reference to the flowhart in Fig. 41.
[0623] - 208 As described in step 5126 in Fig. 30, at
first, regarding one or nore elenentary streans to be
pl ayed back, that is, each of one or nore el enentary
streans determned in step S125 in Fig. 30 to be

pl ayed back, the player c@®rol nodul e 212 checks the
nunber of Dynamclrifo (Fig. 10) representing the
nunber of Dynamiclnfo() itenms (Fig. 13) in which an

O WP e 2ot BUL @ Is%egegqalebgﬁ i §624b, wee@ug%gar di ng
all the one or nore elenentary streams to be pl ayed

regd@diag dhe dWFRSe ofl A Gl o Go the plphayeback,

control nodul e 212 does not particularly 'perform
- thatpricessddiy.off MoRblor Aldrer raldmesitar ywiaite aiveg aledicigh itnael

el enentary streans to be played back, the nunber
- in- ofeydiart cimfioigloeX) tnotbehgpdenye@ badig the player

pl ayer-control -nodul e-212 perfornms an output attribute
contﬂﬂﬁrmﬂdqﬁauﬁiﬁsthC$ccdmﬁammmhﬁnjmﬂjﬂyﬂﬂm&mﬂmﬁq (ifig.

Fig. .41. [0626] Accordingly, in -a case in which the
-10)tQﬁRﬁgaﬂnang the number -of DynamicInfo() items (Fig. 13)
‘in.which an output attribute is described.

[0624]

“When, regarding all the one or more elementary streams
to be played back, the number of DynamicInfo has 0, the
player control module 212 does not particularly.perform
processing.

[0625]

~.-Alternatively, . when, -regarding the elementary. streams

~: to ‘be played back, :the number of.DynamicInfo does. not have 0,

i the player-contrel module 212 performs an output attribute

s control process:in accordance with the flowchart in Fig. 41."-
[0626]

fs'ACCOrdingly,fin;a'case in which the three 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 PlayItem #0 in the first list

PlayList #0 for playing back) clip stream file "00001.PS"

“. corresponding to clip information file "00001.CLP" is played

- ‘back, in clip information file "00001.CLP" (Fig. 26),




information files ' "00001. CLP', "00002.CLP', and
" 00003. CLP" recorded on the disc 101 are, for
exanple, as shown in Fig. 26, when (the first item
Playltem #0 in the first list PlayList-#0 for playing
back) clip streamfile "00001.PS" <corresponding to
clip information file "00001. CLP" is played back, in
clip information file "00001. CLP" (Fig. 26), 209
regarding all the four elenentary streans, stream #0
to stream#3 nultiplexeddGP clip streamfile
"00001. PS", the nunber of Dynam clnfo has 0, so:that
the output attribute control process is not
‘ regQEHiHénEgl h@@zﬂaur ST Any A8 dns L e case 19 to
pl ayi hg back (the second |ten1PIayIten1#1 in.the
stréam8#3lm§tt£ﬂ>pa:ké@tn#0;tm A B O i Ieack)o o 1 et r e
file,"00002. PS" corresponding to clip |nfornat|on
numbét eot 00PZnLEHifo ite<!|0 p doframttiien Judpait attribute
"00002. CLP" (Fig. 26), regarding all the four
.contreheptaryss sis eans sErgamediOt o stream #3 nul ti pl exed
inclip stream file."00002.PS"; the nunber of
fOeByhami cl nfo has 0, so that the output attribute
control process is not perforned. 0628L .
addiniilay lyi.n alige das & hef cgtsﬁypﬁgp@aszngp agzlkt éﬁh#osepﬁnd
the second |ist:PlayList:#, 1 for playing-back) clinp.
itemtPrawtten &l “oodds FmeSthflrsést?d@d/Ir%@tt #0cifoy playing
information file "00003. CLP in clip information file
- backhgphP @ el 196\ 00U gty e nasPealiateren Cary

o 1nform§¥¥§5$££ﬁ§md%0&2 éﬂgeaqkﬁ%llp information file

"00002.CLP" (Fig. 26), -regarding all the four elementary
- ‘streams stream»#O;to stream. #3 multiplexed.in clip stream
'file "00002.P3", the:number of DynamicInfo has 0,.so that
the output attribute:scontrol process is not performed.
[0628]

:..In .addition, in the:case of playing back. (PlayItem #0
3lin“thefsecondmlisthlayList;#l for playingwback)aclip_stream
file "00003.PS" corresponding to clip information file
. "00003.CLP", in clip information file "00003.CLP" (Fig. 26),
. .among :the three:elementary streams stream #0 to stream #2
':-multiplexéd 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_éf;DynamicInfo itemé are respectiyely,Z and 3, so
thatfthe.output attribute control proCess.is performed. |

[0629]




mul tiplexed in, clip streamfile "00003.PS", regarding
video stream stream,b #0, as the. first elenentary
stream and audio stream-stream#2,..as the third
el enentary stream their nunber_of Dynam clnfo itens
are respectively 2 and 3, so that the output
attribute control process is performed. [0629] 210 r
In other words, in the output attribute control
process, at first, in stgf . 5320:, the player contro
nmodul e 212 passes, to the decoding control nodul e
214, the pts change point - described in clip
information file Aip() corresponding to a clip
sttrr esirhdr |wotds beimpl ayedobapkt togethetewcbhttbe baetess,
that. the pts_change_point is a tinme having an
at attstbuie step"BHyAGm thaf plaPeocesstroThmodetedind passes,
control nodule 214 receives, fromthe player contro
to phrluecding t¢rntinks ddihe Dol ntths pire changdaviing
~an_attribute of "Dynamclnfo () Process", and
desgr e ds 1ol it el fzmat igeat]le |Rlist gp ®gxEespeling to a
Ldecodiqg ontrol nodul e 214 determ nes whet her the
| CLip AT 1k adit G DY RATH eI AT 2k the fact

coi,.ncides with the (ane. ts. change point as the
chatt (HHE I e Do Dt s s T & e of
Cwen A f it s, determ nedth :the pr.esent t.i does .not
Py lnchinof S W fﬁﬁo%%ses pt sif%eancr]geec_%%lir}?t ,quhterrgér Jestygte 214

: recéie\;é'g,nsflto?n P ;ﬁsa%;er JOQ'Q:%I module 212, the

-pts_change point as the time having an attribute of
"DynamicInfo () Process", and proceeds to step S321.
[0630]
c+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

~ufis;determinedtthatathe_preSent time does not .coincide with -~ - |

~“the pts;change;point,fthe process. returns. to’ step S32%.
[0631]

- Alternatively, if, - in step $321, it is determined that.
. the present time coincides:with the ({(one) time having the
cattribute:of "DynamicInfo() Process", the decoding control
‘.module‘Zld-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




Alternatively, if, in step S321, it is determ ned that
the present tine coincides with the (one) tine having
the attribute:of "Dynam clnfo( Process", the decoding
control nodul e 214 supplies the player control nodul e
212 with a nessage indicating that the present tine
is the tinme having the attribute of "Dynamclnfo O
Process” and the time, having the attribute of
"Dynam cl nfo( Process"” coincjding 211 wth the
present tine, and proceed o ‘step 5322. [0632] In
step S332, the player control nodul e 212 recei ves,
fromthe decodi ng control nodule 214, the nmessage
. withndheapragent haimé heand gsenteddsretd Ssidye 232 havi ng
the attribute of "Dynam clnfo( Process” and the
[06B¥hanmicl nfo tinme, and recognizes, as processing
obj ect Dynamclnfo ( which is subject to processing,
Dylardtedmn o3 38 mhiheh Hlawiesr @ardtradi miedutlise 23¢%s rekanges,
point (Fig. 10) that coincides with the Dynam clnfo
- frog Hee PEE 2N Hr Ok deedn e st ep EB2efPEB3]indirating
step S323, the.player control nodule 212 suppl.ies the
thab ‘é}b‘i’n E’éeﬁ‘ﬁ‘b‘&e%%?%gl%ﬁf&ﬁ gy fb?VJtIh@é SRl tdi}tbﬁlfte

BB MRS SRS I T T
recBEEEeng, SRLEA, DIOAELI O 20 0cROURNR, P
: “subf%%én%ozgééééggf%g, DynamicInfo() 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 5323, the.player control module 212 supplies
" the graphics processing module 219.or-the.audiovoutput'
-module 221.with the output attribute described in the
;Dynamiclnfok)m(Fig, 13); which 1s treated as-the processing
.object DynamicInfo(),-aﬁd proceeds -to step $234.

[0634]

- In step S$324, 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:
meodule 221 initiates control of outputting video data or
~audio data, and returns to step S321.

- [0635]
This outputs the video data in accordance with, for

:example, -an aspect ratio, which is described as the output




supplied fromthe player control nodule 212 in | ast
step 5323, the graphics processing nodule 219 or the
audi-o output nodule 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 exanple, an aspect ratio, which
is described as the output - 212 attribute (display
form. Alternatively, this outputs the audio data in
accordance with, for exdﬁﬁ? ; a stereo or dual )
(bil'ingual) node, which is described as the output
attribute. [0636] Next, details of the output
attaibutbuieigondy ofontipcessl tareat ivé ey deserobigsuvs tthe
reference to Fig. 42. [0637] |In other words, Fig. 42
audshodstsels {&cgrddije ofitihe fqt sexampbepor ndtanel or dual
Dynanmiclnfo Oitens described in clip infornmation
(bilihgua DDOOSIEL PYhif0688] deblerébeds agesbei load palyowd tribute.
anmong the three: elenentary streans stream#0O to _
(063bteam #2 nultiplexed in clip stream fil-e "00003. PSP,
regardi ng video stream stream #0, as the first
e Nt A1F S o thid RIS S EHRITS ComfBel, process
as. the. hird el ementary. stream_in_the clip.
' areiﬁ‘ﬁf)’f}ﬁ%]fi- PEFTHRe "i)’dﬁbg PERGE iy F86, $he. nunber
[06?% Dynam cinfo itens have .2 and 3, respectively.
%refore, inclip information file I

- In other words, Fig. 42 shows sets (Fig. 10) of the
'pts_change point and DynamicInfo() items described in clip
information fi_le "00003.CLP".

[0638]

.- Here, as .described abovré, 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
-ié‘and 3, respectively. Therefore, in ciip‘infOrmation file
-"00003.CLP", regarding the first wvideo stream,'stream'#o,‘in
iclip 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.
[0639] |

-The upper side in Fig. 42 shows two sets of




"00003. CLP", regarding the first video stream stream
#0, in clipstreanfile "00003.PS", two sets of pts
change point and Dynam clnfo( itens are descri bed,
and, regarding the third audio stream stream #2,
three sets of pts_change_point and Dynam clnfo O
itens are described. [0639] The upper side in Fig. 42
shows two sets. of 213 pts change point and
Dynam clnfo() itens desc[igfg concerning the first
vi deo stream stream #0, | ITp stream file
"00003. PS", and the lower side in Fig. 42 shows three
sets of pts change point and Dynam clnfo() itens
ptsdesengbegointneednbgganhcidfadli otshsedascsibedam #2,
inclip stream file "00003.PS". [0640] On the upper
congiegdeing Ehg. f42sti midddi stonanp sheetmo#Oseis olip stream
pt s _change_poi nt and nam clnfo Oitens.. described
fileofi@8PABRES heahdr shevideerssidaninsFiganf20showe three
streamid (= xEOQ, private-streamid (= OxOO, and
setgurbePt8f ChyRARIBPARD frA2PYngBseinhed) i hitene. despribed
information file"00003. CLP", concerping, the_ video
CONGErEARy CB{FEaft@e° aFEeaMsoSEhowh. ¥4 nitaftip &FseA®n
..t he r..side inFig. .42, in addition to the three
fll?etgbg$§’5§s;change_point and Dynam clnfo( itens _
[06g§§cribed concerning the third audio stream stream
~ #2, the streamid (= OxBD), private streamid (=

OO end@Nbper 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
(='xEO), 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;pointrand DynamicInfo() items described. -

-.wconcerning the third audio stream, -stream #2, the stream id

- (= 0xBD), private stream id (= 0x00), and -
‘number of DynamicInfo (= 3), described in the clip
information file "00003.CLP" in Fig. 26, concerning the
audio 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




nunber _of _Dynami clnfo (= 3), described in the clip
information file "00003. CLP" in Fig. 26, concerning
the audio stream stream #2, are al so shown. [0641]
On"the upper side in Fig. 42, in the first set of the
two sets of pts_change _point and Dynamiclnfo() itens
descri bed concerning the video stream stream #0, the
214 pts_change_point is 90,000 and the
di spl ay_aspect _ratio (Fi_g.2 3) in the Dynamclnfo O
Is "4:3 . In addition,. in e second set, the
pts_change point is 54,090,000, the display aspect
ratio in the Dynamiclnfo Ois "16:9". [0642] In

ptsaddangenpobnt t he PEwePOshud theFdgspday_ampegtthetio (Fig.
three sets of pts_change_point and Dynam clnfo( itemns

13) déscEhpebyeantelming the: abdi o st¥eafdisti®wamigp tha

‘ the first set, the ptschange point is. 90,000, and

secopd Sehantle? RE3ighRIR RERL 43)54 P Ihd Wmdhi nfo O

. is 'Dual'. 1n the second set, the pts_change point is
a1 shTa SRR Ot Ho CHAIE S G BT o S
[06E¥ganiclnfo( is '"Stereo'. In the third set, the pts

change point is 32,490,000, and the a

. i in,t 1 Gl i " Dual ' .
o Rl g TR e e 10 OE kR, 32, PdRprg the
[ 1, Fi i gl 6, £.00003. PS,
R L R LT L G e L T T
desé&&ﬁb&tééﬁﬁﬁfﬁ&ﬁg REQuANY stream, stream #2, in the

- first set, the pts change point is. 90,000, and the

channel assignment (Fig. 13) in the DynamicInfo() is 'Dual’.

mIﬁ the second set, the pts_change point is 27,090,000, and

. the channel_assignment in the DynamicInfo() is :'Stereoc'. In . - .

the third set, the pts change point is 32,490,000, and the

- ...channel assignment in the DynamicInfo() is 'Dual’.

[0643]

. .For example, it is assumed -that, . in step.S125 in Fig.. -
30, ‘in clip stream file'"OOOOB.PS"; the first video stream,
- stream #0, which is specified by a stream;id-of'OXEO, and

- .the third audio stream, stream #2, specified by a stream id

. of 0xBD and a priVate_stream_id-of 0x%00, are determined as

. streams to be played back.
[0644)
In this case, the player control medule 212 checks the
two sets, on the upper side in Fig. 42, ofzpts_change_point

and DynamicInfo().items described concerning the wvideo



the third audio stream stream #2, specified by a
streamid of OxB.D and a private-streamid of OxOO
are determned as streans to be played back. [0644]
In this case, the player control nodule 212 checks the
two sets, on the upper side in Fig. 42, of pts change
point and Dynam clnfo Oitens described concerning
the video - 215 stream stream #0, specified by the
streamid of OxEOQ, the t sets, on the | ower side
in Fig. 42, of pts_change point and Dynam cl nfo()
itens described concerning the video stream stream
#2, specified by the streamid of OxBD and the
strppilvasbrsanehth | drofiOkad buanthe hetreems_thanfelpdd nt tine
t he nam cl nfoO, and recognizes initial values.
thrF@6aD¥S | AnoEher LABPHSS1HA 1ReFigrsf2se®f of the two
sets, on the upper side in Fig. 42, of pts change
Ptsp@hﬁFg%nHOl?&n%ﬂ@cpﬁ$%@¥?¥%ﬁ% geé%?m%e@e%%ﬁ%%@%lng t he

vi dep stream , .stream #0, ecifi the streamid
‘congeFREe) ‘E]Fﬁe"l‘ﬁ‘?% LR PR et Y| e

e L 5755 44 o
b "00003. PS"_ i
- Pts, ?E%IQ(? rrm onth§ byng%b%%g}%t_ke (9 eco%mGze E/\hl(ach-

1n1€P£Ie§QP&Q§ to clip stream file-' t00003 PS" in mhlch
i deo stream stream#0, is

[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,

o stream #0, specified by the stream id of 0xE0, 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.BS" in the clip information file.

~"00003.CLP" in Fig. 26, which corresponds 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 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




mul ti plexed. [0646] Simlarly, anong the three sets,
on the lower side in Fig. 42, of pts_change_point and
Dynanmiclnfo() itens described concerning the video
stream stream #2, specified by the streamid of OxBD
and the private-streamid of OxOO, in the first set,
the. pts_change_point is 90,000. This tine - 216 of
90, 000 coincides with the time 90,000 described in the
presentation start tine representing the beginning
time in clip streamfile®™00003.PS" in the clip
information file "00003..CLP" corresponding to clip
streamfile "00003.PS" in which.audio stream stream
of 802,008 culn¢plexed th 06|t inkhe? (il &l rdesantitsid niod tihe
212 recogni zes, as an initial value, a pts change
prepenhrtiont staihcides vRRTeIdnt ingnthemaordese tiiyed in
in the presentation start_time representing the
clipegiapdfgt e §H T i B° st¥edhd ¢l P godosmagion file
an Accordingly, the pts change point in the first set of
00992 Chiio <t =SSR Upperl 1 - HafnFilg ey 2 00503. PS™ in

. pt s_change_poi nt __and Dypami cl nf .items, and the
unifl BN SRS 5 T vt el e o, ¢ hr ce.
[06§fLs, on the lower side in Fig. 42, of ,

7 pts_change_point and Dynam clnfoO itens are recogni zed

.aﬁﬁkp§%%$kﬁy%%%%§bl-k%?ﬁ%k §§5°E8cgbﬁizég?pa§1§§ bRicial
Fi'g. pl ayback of clrp.

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 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- e

.as initial values.
[0648]
.Before (in.step 5126 in Fig. 30) playback of clip
~stream file "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,



"streamfile "00003.PS" is. initiated,. in accordance

wth the DynamclnfoQ which forns a set with the pts

change point recognized as the initial value, the

pl ayer control nodule 212 specifies the output

attribute of a corresponding elenentary stream

[0649] |In other words, regarding the video stream

stream #0, 217 specified by the streamid of OxEQ in

the Dynam cl nfoO which jo%ﬂ§ a set with the pts

change point of 90,000 as e initial value, the

di spl ay aspect ratiois "4:3". In this case, the

pl ayer control nodule 212 controls the graphics
spepifdedsbrgthedakeeam9iyolsPrE0t henf abe Phnamihgnto ()

di spl ay_aspect _ratio is "4:3, that is, output
whight Epbsea patorihhi Bhei pdbcabenget hainyi déo%8tPeBngs the
., .stream#0, is video_ data having an aspect ratio of
inigial Faéue}] tha ddapirvnaspeghrBfhyot he atddo- st Feakpis
, stre§n1#§, speci fi.ed by the streamid of OxBD and the
©casfr| [RPEELEVBRNFPETIE! TRERIS| ALEHEOVRERLEI FRE OFaRhERS

f - i h h ' 90, 000
- erolBETEGR: FEblLi D18 P ErSTERIoCR ol 98,°9°02S,
o ys hi ' h I . trol . nodul g 212 Li
cihRalThseSasers L0E PLARLs, oD Mol 212, pupnles
i SHRRELSEABOPE s il Dol elh BB, 3

vidSbT 88 BITERAM #R. abSedualaldi 9r dat @,

{0650}

In addition, regarding the audio stream, stream #2,
specified by the stream id of 0xBD and the private stream id
- of 0x00, in the DynamicInfo() which forms a. set with the
pts_changé;point of 90,000 as the initial,value;-the‘

- channel assignment is :'Dual’. 1In this case, the player

“.control module 212 supplies the audio output module 221 with

L ‘theafact,that.the channel;assignment;is ‘Dual’, that is,

‘output attribute information indicating that the audio
Stream, stream #2, is dual audio data.
(06517

Here, -in step $126 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



.[0651] 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 nodule 212 passes, to
‘the decoding. control nodule 214, the two pts change
point - 218 itens 90,000 and 54, 090, 000, on the upper
side in Fig. 42, concerning video stream stream #0,
and, anong the three ptg_gfgnge_point itenms 90, 000,
27,090, 000, and 32,490,000y "on the lower side in Fig.
42, concerning audio stream stream #2, the tines
- {27,090, 000}, E32;490,000}; and {54, 090, 000} ot her
itemge Y0n0P0akndabde 090, 000, pogthherpperhsidaeinikg. 42,
having the attribute "Dynam clnfo(} Processing".
concegs3INIANidect RErgaredrhgeannt P ol aRddupeond 4F e et ese
thg times {27,090, 000} g32,490 OOOb and é54 090.0003
PtepghpRge_PRANEDFRSRECPRT BUP) Y oR84sPPgy #R@n32ne90,000,

_player contrql ,nodule E%Z, and inltiateg, Iaging back
on ?brﬁ? PHEZhaCRE Alabibentfo FRAEAE" S8 ond iPstUrratyL; ot
[ ' j ~0 . PS"
sl 82 PHBY PoudBc iy nbbB 000 Palkis: o 2008F: e e,

(547 P80IEEES BOncEOPRL Ol IDAML CvElde 401 006Y oSO ]

resent tine neasure
the[gﬁﬁé]havipg-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 (playing.back

. PlayItem #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 decoding control module 214
;initiates;monitoringzthe 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).




In addition, when the present tinme coincides wth one
of the tinmes {27,090; 000}, {32,490,000}, and
{54, 090, 000} having the "Dynanmiclnfo () Processing",
t he decoding control nodule 214 supplies the player
control nodule 212 with the Dynamclinfo tine as a
time which has the "Dynam clinfo O Processing"
attribute andwhich coincides with the present tine
(step S321). 219 - [0655] Hgbother wor ds, for exanple,
if the present time is 271690, 000, the decodi ng
control nodule 214 supplies, to the player contro
nodul e 212, as the Dynamiclnfo tine,

[062%] 090, 000. t hat. coincides with the present tine anong
the tinmes having the "Dynam clnfo O Processing”

. atlrr idiltes. W[d0656] foFhexpimgpjer, ddntthel predené 2ife is
receives 27,090,000 as the Dynamiclnfo tine fromthe
27, Yo hg Wontdwtodipdu |tz mdvbchkes 2lfe supplies, to the
pts_change point that coincides wth the Dynam clnfo

- playerecartgnb oodi ke chhZantify e Rxernigtig fchdnige poi nt

ite on the upper side in Fig. 42, concerning video
- 27, %Q@?ﬁ e RS G HHd thiedresid dHdty@stithithe
.. ltems,. on. .the | ower side, caoncernin dig .stream
- tingg HEing thind PRRHIZES Uad Maresudidg AiRite.

106 nam clnfo(., Dynamclnfo( that forms a sets with the
p %_change_pointmhich coi ncides with 27,090,000, that

-Lﬁg_e b2yeseend e PRatbaLAL061 200 LRI V87, 382008 2o

- the DynamicInfo time from the decoding control module 214,
~checks the pts_change point that coincides with the.

" DynamicInfo time 27,090,000 from aﬁong.the.two

pts change. point items, Qn.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, stream-#Q,randxrécognizesrras processing object
:DynamicInfo(y,wDynamicInfo() that forms a. setiwith the
’ ptsﬂchange_point-which~coincides with 27,090,000, that is,

the second Dynamiclnfo(), on the lower side in Fig. 42,

7 .concerning audio stream, stream #2 (step S$322).

[0657]

When the processing object DynamicInfo(). is about video

. stream, the player control module 212 supplies the graphics

processing module 219 with the output attribute described in
the processing objectrDynamicInfo() (step $323). 'In

addition, when the processing cobject DynamicInfo() is about




concerning audi o stream stream #2 (step S322). [0657]
When t he processing object Dynamclnfo O is about
video stream the.player control nodule 212 supplies
the graphics processing nodule 219 with the out put
attri bute described in - the processing object
Dynam clnfo() (step S323). In addition, when the
processi ng object Dynamiclnfo Ois about 220 audio
stream the player controlzﬂydule 212 supplies the
audi o out put nodul e 221 WA the output attribute
described in the processing object Dynaniclnfo()
" (step 5323). [0658] When being supplied with the
audbat ptireatnt r tbat plivem thetropl ayedutont I ol sumslld €s 2012
t he graphics processing nodule 219 initiates
audgontroblit ngoditdeoZdat wiblut Pt ¢utt mck oridantieutev dés ¢ hidbed
supplied output attribute (step 5324). [0659] 1In
-in ghheprapedsingasedeon, Dyornbshnp? €] b5épeI3 Rt a
aspect ratio instruction (the display-aspect-ratio
[06pf%)g. 13)): represented by the output attribute from

| tQﬁFﬁQ er control du!e 212, and the aspect ratio

of Heb BHULSA qevitt & o rtidetdd A6 1t dgom the
-prafrtetiat fol RGaTe kb o ittt SbsT g qodule
-219g%%%$§a¥§§8$b§f%§&ﬁiﬁﬁ%fﬁé%”é%%atéhégh ‘@é“%%é%%&%ﬁce

- with the- supplied output attribute (step S324).

[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

v of the wvideo data‘tha;yis output'to the video. output module
220. . L . |
- [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 output module 220,
- the graphics processing module 219 outputs processed video

~data in .which right and left portions are darkened. 1In




Specifically, for exanple, 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 perform ng
hori zontal squeezing on video data that is output to
t he video output nodul e 220, the graphics processing
nodul e 219 out puts processed video data in which
right arnd left portions arﬁ farkened. In 221
addition, for exanple, whe 2t he aspect ratio of the
video output device is 4:3, if the instruction of the
video data aspect ratio as the output attribute
-addigpreselrfos aaappect wheat theofspéc®, rbyipesf othE ngideo
vertical squeezing on video data that is output to
outphis diegéceontpdt 3pnddl eh@20nsthect oapdi cshprotdssi dgta
nodul e 219 out puts processed video data in which top
aspgrd petiomarpotheonstnne dhtkéhete Feptraeemps ean éppect
exampl e, . when the aspect ratio of the video output
ratgeypde l&nd -t B Bepéerningi verepreleptedebing hen video
. instruction of the aspect ratio of video data as the
: datau%b

6t aftPPbEPE tRabBetRedsam iarueretuke R4 1ehe o,

“-'ratﬁe raghics grocesgigg dule 219 directly outputs

- orapRicy; HEGCHAPANENEIN LS OBl ST HRICR REGTGREDULIARO data

, 0_ wi,t f i ng. i.ng. 0661] .Here,

i RO ROt R B oLLPL IO SRR o | DR L e,
] fOf), i scribed ' the:... o

for UHIBSLT o LhETRERE IRt TR Pl e,

~-dev§55e§ﬂai9h8fa§5§£%=££€f%i%ég?%ééﬁ%éﬁxéyx{ﬁg;fﬁgiruction

pl ayback start“tinme o ream
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 wvideo output module 220 without performing squeezing:

[0661]

¢ .+ Here, according to the two sets of pts change. point and

, DyﬁamicInfo();items described concerning.the,video stream, -
- stream #0, which is specified by the sﬁream;id of OxEO,sfrom o
the time 90,000 as the playback start time of video stream,
~.Stream #0, until immediately prior 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 16:9 .is obtained from
the video stream, stream #0.

[0662]

-+ Therefore, for example, if the aspect ratio of the



stream #0, until imediately prior to the tinme 54,

090, 000, video data having an aspect, ratio of 4:3 is
obtained from the video stream stream #0. After the
ti me 54,090,000, video data having an aspect ratio of
16:9 is obtained from the video stream stream #0.
[0662] Therefore, for exanple, if the aspect ratio of
the 222 video out put device connected to the video
output termnal 120 in Fig.odyis 4:3, fromthe tine
90,000 until imrediately prior to the tine

54,090, 000, the graphics processing nodule 219
to the video output device having

HLEC supplies '
V?Eég ég%g‘é# HevE e ofonnact ¢het it dbden dratvpuig tdreninal
185pest tio .of ,4,3, obtained fromthe video stream .

strean?% : FO%%S?'31nfﬁﬁmhqq?nﬁl@ﬁt%ﬁrQQQaQﬁﬁnﬁ immediately. -
B 90, 009 Vi ich has the aspect
pratio of f%f%?ﬁgﬁykyﬁQ§§¢g’6%%%9%§Ph¥QQNQRQR?Sﬂkﬂ§)module
259 repracsly eap Hied S rhicaldy squeezed, and is
convert ed l|Fntoﬁ;E Vi deoelcgi%ﬂneal lvf% TR HI B ferdsecthaving the:
asmdto woft ¥ band 3 n Wi ch .and bottaom portions are .
darkened. The video si gnaléei%g ‘%&%‘pl i%ea l&?ﬁ%hedi%ﬁe%eefatw )
oforf :tthe obtideRd Uiyt tdheYivag A he ect ,ratio of

4:3. [0664]. Wen being sugbliegQﬁ%?hsﬁﬁgagu#BUt
[063)i bute fromthe player control nodule 212, the

audi o output nodule 221 - initiates controlli-ng output

of theadddtbodatafteracker€ane€s4, 090,000, the video data,

- which has the aspect ratio of 16:92, and which is obtained
from the video stream, stream #0, is vertically.squeezed,
and is converted into-a video signal .which has.an-aSpeét

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 béing supplied with the output attribute from the
-player control module 212, the audio output module 221.:
uinitiates_controlling output of the -audio data in accordance
with the output attribute (step 5324) .
{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 player
control module 212, and the audio output mode supplied from -

‘the player-cOntrol module 212 through the input interface -



with the output attribute (step S324). [0665] In
ot her words, based on, for exanple,-an audio data
channel assignnent instruction (the channel assignnment
(Fig. 13)) represented by the output attribute from
the player control nodule 212, and the audi o out put
- nmode supplied from the player control nodule 212
through the input interface 223 115 (Fig. 1) by the
user operating the renote e¢astroller, the audio -
out put nodul e 221 processes the audio data from the
audio decoder control nodule 217 and outputs the

B ] Yo F e [ P or ek g GehGhanctREahafs
thékgﬁaﬁ$Qﬂﬁ$Mt %%%MQQWQQH P@%E%%%%'ogh%eBESE?n&Sgab¥rom

the output "attri bute epresents t

the RiddiRguRlco dmde oink reii %Bdh'l% beft anahéﬁgﬁhts tﬁe

corresponds to audio data of "main audi o”

prddegiﬁecp Ratael of @hkeSpands ou@paddierfladhal 01‘12 1 (Fi .
"sub-audio", in accordance.wth the audio outpu? node

[Oesipl i ed from the pl ayer control nodul e..212 the
audi o out put nodul e 221 processes the audio data from

t h8pagif bcdbtpdeforomkammble nodue. 217, awadich aldtputchddies1
processed data to the audio output term nal 121.
assigpsRRt Ensthectwondsepwheantédrbexanpl eutphie 4dtwiibute
audi 0" is specified as the audio output node, the -~
~reppagesteutpat desdul(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
output terminal 121.

[0667]

- In other words, when, for example, the "main audio" is

. specified as the audioc output mode, the audio output module

2221 copieé, as right channel audio data, left channel audio
fdata.in the audio data from the audio decoder contrél-médule
217, and outputs the left channel and right channel audio
(audio data of "main audio™) data to the audio output
terminal 121. In addition, when the "sub-audio® is
specified as-the audio output mode, the audio output module

- 221 copies, as left channel audio data, right channel audio




221 copies, as right channel audio data, |eft channe
audio data in the audio data fromthe audi o decoder
control nmodule 217, and outputs the |left channel and
right channel audio (audio data of "main audio") data
to the audio output termnal 121. In addition, when
the "sub-audio" is specified as the audi o out put

node, the audi o output nodule 221 copies, as |eft
channel audi o data, right £hamel audio 224 data in
the audio data from the audi o decoder control nodul e
217, and outputs the left channel and right channe

datéuwthgaé@dié @adﬂ%en t%w% Qdad P e AR au1e

output termnal 121 he "mai n and sub-audio” Is

o 217Sp§ﬁdifb @6s. the el ool Amder i dihe M&P%Mo

odul e 221 directly outputs the audio data fromthe

dataugh@ddeceses spnts@-Angdide 2d i ddei ausliigeut put
termnal 121. [0668] |In addition, for exanple when

terhhea AUTE D, datrlaezchame'rmamsa:gmrmm dnsid'uclid adpecified as -

represents the stereo node, the audio output nodule
the 221d o rect piyt cubgeit stdenaiich utdaita riodmd 21 alidiect 1y
decoder. control nodule 217 to the audi o out put
”OutE@¢$ﬁ¢hﬁ 4231 v edptrall fmsan dfhe ndialideandgputcomtterl module
upplied fromthe player control nodule 212.. [0669]
217 H“efPeth%\oE@@ﬁJeFP retat Hee ikreel slet’s. on the | ower side
in Fig.42,:..0f pts change poi nt and Dynam cl nf 0QO. .
[066§kns described concerning the video stream stream

#2 speci fied ,
~In addition, for'example when the audio data channel

a581gnment 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.fhe_player control module_212r
[0669]

Here, according to the three sets, on the lower side in
;Eig.«42ﬁubf-pts_change;point and DynamicInfo().itéms
© described concerning the video stream, stream #2, specified

‘by. theé stream id of 0xBD and the private stream id of 0x00,

- . from the 90,000 as-the playback start time of the audio

stream, stream #2, until immediately prior to the time
27,090,000,.duél audio data is obtained from audio stream,
stream #2.  In addition, from the time 27,090,000 until
immediately prior to the time 32,490,000, stereo audio data

is obtained from audio stream, stream #2. - After the time




by. the streamid of OxBD and the private-streamid of
x00, fromthe 90,000 as-the playback start tinme of
the audio stream stream #2, until inmediately prior
to the time 27,090,000, dual audio data is obtained
fromaudio stream stream#2. In addition, fromthe
time 27,090,000 until imrediately priorto the tine
32,490,000, stereo audio data is obtained from audio
stream stream #2. After_t time 225 32,490, 000,
dual audio data is obtained Tromaudio stream stream
#2. [0670] Therefore, for exanple, if the "main
audi 0" is specified as the audi o output node, from
32, £RB, PPHe doaboaudiptdata mhedelatalyedrizventaudie $tream,
27,090, 000, the audio output nodul e 221 copies, as
Str??@h# channel audi o data, left channel audio data in
[0628f dual audi o data obtained from audio stream
eam #2, and. outputs the |left channel -and right

LS AR R R
32 490
=R SR A SR
2
B

outFUdifoddtd 21 &%ﬁéjéjalasa%éh@aékﬁarﬁgﬁ'mg rc%maauc_lle(ft

stream str eam #
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 additioﬁ; from the time 27,090,000 until immediately
prior to the time 32,490,000, the stereo audio data oﬁtained -
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 obtained 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 ()}




I's copied as the right channel audio data, and the
| eft channel and right channel audio data is out put
to the audio .. output termnal 121. [0673] As
descri bed above, in the output attribute contro
process, for each of elenmentary streanms nultiplexed in
a clip streamfile, based on clip information file,
Adip() 226 (Fig. 10), including zero or nore sets of
pts change point itenms representing the playback
times of the elenentary streans, and Dynam cl nfo()
itens including the output attributes of the
.elementary streans, it is determ ned whether or not,
(FighelPl aybaekuding #Prom: dtementalry f ram ey point
) | ayed back coincides wth the pts change .point. If
1te§ﬁer%n>5%%%&l@9 neh e PR e nehtes ;P%twg%n?ﬁ%m%tary
| ayed_back cojncides with the pts:change point
strByRln ey YRS HES Flor thets cerChit 7 e hithge
int _is recognized, .and ut put of. the el enent ar
2t LEbASRT paf Pl S IR | S GO o T et ¢ BeRbihce
whe?vg\/xép & r?& pigifle %ﬁé’#ﬁf ﬂirﬁ% ngfdon% néﬂﬁné 'gﬁdeam
nam cmmf o ; efore, output of an elenmentary
bei b SR BE! NPl YAt RACK (A B L AL Al itk Thos If
ela%é%r%%nce wth the playback tinqu%d”outp 'IER%?Ebute

the Glaybece! eIRISE Ve isd reERe I Q8AA st MY 18d P SRAAYA back

ntrol Process Next; a subtitt'e. display contro
coliE PE@SSwihatt k@t Pl Shange point, DynamicInfot) which .
forms a set with the pts change point is recognized, and
output of'the-elemeﬁtary stream being played back is
controlled in accordance with an output attribute.included
in the recognized*Dynémiclnfo(); 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 S341, the player control module 212
initializes a subtitle data display—form instruction to the

graphics processing module 219. "In other words, the player




di splay of subtitle data corresponding to a subtitle
stream is described with reference to the flowchart
in Fig. 43. [0675] Wen playback of (Playltem O in)
PlayListO:(Fig. 5) is initiated, in step S341, the
pl ayer control nodule 212 initializes a subtitle data
di splay-forminstruction to the graphics processing
nodul e 219. In other words, the player - 227 contro
nodul e 212 control s the grgphi.cs processi ng nodul e
219.s0 that the subtitle data display formis set by
default. The initialization of the display form

d S34 to th
Confﬂ?i.rg PTILE T GROTRO 3{4{@38 gl r@ﬁ%%wcﬁg module

.219?%30 % S%ﬁ% §%$E%§ & daQa dgs agtgggéghf edd%%ault

processi ig°P

The PLAYEL 2 £OMLL L, 9 r?ezzifsr ﬁs{gf}?%ﬂ‘% t%héé’eep

recelvea a new sp ay ucti on concernlng

_ S34fLE%f%é§bo€%%a%€'Eﬁ%ﬁﬁhf!ﬁé&ﬁié%fﬁﬂ“ofr#ggtﬁﬁﬁéfg§”form

I nterface e user operating t

: 1ns£¥ﬁ@i£&ﬁfﬂes&£¥gga idfatd® $tep 3342,gltzds deternined

that the new displ ay forn1|nstruct|on has been
[o6T&rcei ved, the player control nodule 212 proceeds to

step S343 and determ nes whether (subtitle data

CHRSRAIigNG d @) cphe33abkifttlee priceaPsing el BEep $341,

presently played back. [0678]
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;inétruction has ‘been received, the player control
module 212 proceeds to step 5343 and determines whether
.(sﬁbtitlewdata corresponding to) the subtitle stream is
being presently played back.
[0678]

- If, in step.S85343; it is determined the subtitle stream
'+ is being not 'played back, the player control module 212
returns to step S$342,
[0679]

Alternatively, if, in step S$343, it is determined that

the subtitle stream is being played back, the player control

- module 212 proceeds.to step S345 and determines whether the -




[f, in step-S343, it isdetermned the subtitle stream
is being not played back, the player control nodul e
212 - returns to step S342. [0679] Alternatively, if,
instep S343, it is determned that the subtitle
streamis beingpl ayed back, the player control nodul e
212 proceeds to step S345 and determ nes whet her the
228 new display forminstruction is a default display
form instruction. If, inzsep 3343, it is determ ned
that the new display forminstruction is the default
display form instruction, the player control nodul e

o L A g R
ina gl | 01 8 7Skl AU 2 odeshriied b0

new NEWY lfﬁ&m fﬂgﬁfdgﬂfﬁﬂx'énfﬁésdgﬁé 1E¢ % Q% form
drepr ey s

forminstruction, that

1nsﬂ¥ﬁﬁ¥f®hf‘¥ﬂg'ﬂfﬁﬁéﬁnddﬂfﬂdi %mmﬁﬁﬁg%Ibawétdyn%pk%ystep
forminstruction such as di splaying subtitle data in

s34l Debrirdiedusrd R ¥ RGN g riiuglkt nass sbor
cl ear 'view, the process proceeds to step 3346. The

thatplteers uarityiel dmduldd sH12 yolFainnss arngyStettatlinf, 0as
items (Fig. 12.) in. clip information file dipO (Fig.

desclkpedcabcgsponding to a clip stream file in which the
subtitle “stream being presently pl ayed back i S

(068l ti pl exed,

+Tf, in step 5345, it is determined that the new display
form instruction.is not the defauit'display form instruction,
that is, when the .new display form instruction is a
nondefault display forﬁ instruction such as displaying
subtitle data in enlarged or reduced form, or changing
-brightness for clear view, .the: process proceeds to step 5346.
The player control module 212 obtains, ‘among StaticInfo ()}
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 5$347.
{06811

In step 3347, the player control module 212 identifies
the configurable flag of the StaticInfo() obtained in step
5346, |

[0682]




Staticlnfo Ofor the subtitle stream being presently
pl ayed back, and proceeds to step 3347. [0681] In
step 5347, the player control nodule 212 identifies
the configurable flag of the StaticlnfoO obtained in
step 3346. [0682] 229 |If, in step S347, it is
determ ned that the configurable flag has 0, which
i ndicates that the change of the subtitle data

di splay formis not perm tzped- the player contro
nodul e 212. proceeds to step S348 and controls the
graphi cs processing nodul e 219, whereby an error

di hat the subtitle. data. displ
?@?Smagiﬂﬁ'&% B, g2 'ﬂgﬁ ods & gssunltg:%‘ iR pv.aﬁleo

T 3
.. coni?l?rcg,?rabl e fPf °°§lge 3@@ ,&1?'[ Aleh eI%V‘e’f]% 'th% %‘h%%lg%y%f
the %%7%1 cﬁegsgt at ! id BRCYY, feft € thlea ﬁ%r

e change the sSubtit

cont%la ngicﬁﬂea)Q szVﬂPdc%eQﬁJ Hd 184 té?a@lelf"a%ﬁercon%%tl%mthe
nodul e 212 procéeds to step S349, and supplies the

grafi BN dYRGesS g W18, 218 abddy the d1ew dispkaye

form instruction which is.supplied fromthe input
, i-ndldHtﬂrﬁcﬁGﬂlaklih&)sdﬁtﬁ_ﬂl@rda(t@erdéﬂsm@ﬁ e rie@heot be

-controller.- The process proceeds to step S350. [0684]
changed is overlaid‘oqfoutput video data. The process
~.returns to step S$342. .This displays the error message.

[0683]

© . Alternatively, if, in step 5347, it is determined that
the configurable flag has 1, which indicates that the change -
‘of the-subtitlerdatamdisplay 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“isLsupplied from the input interface 115
= by the:user'operatinguthe.remote controller. The process
proceeds to step S350.

[0684]

~In step S350, the graphics processing module 219

.initiates processing:in which, in accordance with the
display form instruction . supplied from the player control
module 212 in last step S349, the subtitle data supplied
‘frém the subtitle decoder control module 218 is enlarged or
reduced, its brightness is. changed, or the like, and returns

to step S342. This displays the subtitle data in display




In step S350, the graphics processing nodul e 219
initiates processing in which, in accordance with the
di splay forminstruction. supplied fromthe player
control nodule 212.in |ast step S349, the subtitle
data supplied fromthe subtitle decoder contro
nodul e 218.. is enlarged or reduced, its brightness
is changed, or the like, and returns to step 5342.
Thi s displays the subtitlesdgta in display - 230
size, display position, display color, etc., in
accordance wth the display formspecified by the
userrog rating .the renote controller. [0685]

1z iAVeRPS 4t Onivn SSERaE349 10Ky P& Cdet dPniRggrdance
. .th t he ne i splay forminstruction has not been
wit dne SiSHIRY ol Sbeditrsl Bodiee 0355 BPBLELAGS: he
det erm nes whether the PlayltenD
ren%ﬁ%ﬁé%ﬁgﬁﬁgg%%Vbed in Fig. 31 has been pgrforned. | f

[0ggls;i s determined that the PlayltenCchanging has not
been perforned, the process returns to step 5342.

'[Oﬁ§ﬁbrnhﬂi§gg¥§i99; iﬁ'sf@p5§§92§3§é'iétdééﬁéﬁﬁped‘that

determ ned that thePlayltenm() changing has

. thePakkodTBehl skheophaY 85t r6eRE LAl hARAHLE Bdin! BEUEDSHO the
step 5341, and controls the graphics processing

plaeduenzi9lisacuhat bhe pubtible €at atefi gREayah@rmis
set by default, as described above. In other words,

- -detiemmtihies. whasteri thehelRyaykehen(rhehgngyngebasibed in Fig.
31 has been performed. If it is determined that the
PlayItem()  changing has not been performed, the process
returns to étep S5342. |
[0686]

In addition, if, in step 5351, it is determined that
. thefPlayItem();changing-has been performed, the player:
- control module 212 returns to step 5341, and controls the
graphics processing module 219 so that the subtitle data ..
‘display - form islset.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.
[0687]

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




been perforned, the subtitle data display formis
returned to a default display form [0687] As

descri bed above, in the subtitle display contro
process, only in a case in which the configurable flag
ina subtitle streamhas 1, which indicates that the
change of the display formis permtted, the display
formfor subtitle 231 data corresponding to the
subtitle streamis changed3jmn - response to, for
exanpl e, a display forminstruction input by the user
operating the renote controller. [0688] Accordingly,

BRI ARl O RR e LR, St LB OD L
cooGUFRE A1 Yook 1 LSSt AL SPRONGLIR o LB

Yy ot S T b OO CPo MO RACES that The

[oegdrpnge of the display form is not permtted. Thus,
even if, when the subtitle stream stream#2, is

dizsflcayadgIie MsraRer ales rdrhexzamie teentdial] er
to change subtitles, their display is not changed.

inf¢feB9orFofi Bxangd 1 Aamemy dHeef o @l erend aranstid eais

mul tiplexed in. corresponding clip streamfile
. fou? C09dentRE"y stregardimg Sigitdstdd, i1 rearme sioreiimdtk1ip
which is the fourth elenentary stréam
- stradme: {iconfTOEGD! BST ] agedwsding whilchitle stream, stream #2,
which is the third elementary stream, the configurable flag
has 0, which indicates that the change of the display form
- 18 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.
f0689]

For example, among the four elementary streams

' multiplexed:iﬁ_COIresponding clip stream file "00001.PS",
regarding subtitle.stream, stream #3, which is the fourth
elementary stream, the;cénfigurable_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 the subtitle 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




i ndicates that the change of the display formis
permtted. Thus, when the user operates the renote
controller to change a subtitle display while the
subtitle stream stream#3, is being displayed,
subtitle display size, etc., are changed. in response
to the operation. [0690] In other words, for exanple,
it is assunmed that, in 232 accordance with the first
Playltem #0 in the first-PpaylList #0 in Fig. 25, clip
streamfile "00001.PS" is being played back. In
addi tion, as described concerning the clip

ormati on ~.000
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'eleﬁ@ﬂﬁﬁ@b'SErQMmEhﬁumﬁﬁbleeHn@Htco@réHEBh&LﬁgdbﬁPba¥tream

forminstruction (step S342), the display orm

£i1EN3000CH L 08" | StBUPRhiied hhanrbhethngnbsi aterkaseiLis
(Fig. 1) to the player control nodule 212. Wen bei ng

- streappl i edtwi shasbemdisphay, f beawesst thet tRhrdt Bebpl aver
.control nodul e 212 searches the clip inforration file
stréam, Statanl #2o( pn@Fithe Fonrdcor rsegpdndieng threanhe stream #3,
subtitle stream
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. When being
v.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




bei ng presently played back (step S346). [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 streamfile
"00001. PS'. Accordingly, the player control nodul e
212 searches corresponding clip information file
"00001. CLP for - 233 StaticlnfoO concerning the third
subtitle stream stream-#233[0693] Furthernore, the
pl ayer control nodule 212 identifies the configurable
flag, which has 0, and mhich is described in

Staetgﬂfop % GOREERET D D LI L BUPLLI Le sLrea

Feam whereby 't p&ream #2.

ffognrzed t hat , regarding the third subtitle stream
stream #2, the change of the display formis not

P& P8 tho cliibo 6 %‘He F' gtpe’gln $0RS81 RpLaterAin '1@1%}:1@1"1“& es

(subtitle ding to) the subtitle stream

the e QL LIS Iﬁ/lz.c& awath crhacks i, natq %ﬁﬁ%rﬁ%é‘ Hescribed

enl ar genent , Teduction, etc., and controll I ng the

in Sg:fa&pittl‘zﬁfcp()o(lﬁﬁﬁdéhgﬁf@lﬂrﬁa 2301 rd heul Byier stGH Olst ream
nodul e. 212 generates an error nessage representlng

42, tire mlej erad nadtian B4BP SHS)emnd O UtPUs-ddia ARE 3age:,
ina formoverlaid on video data. [0695] . In :
regagdtiittg drhe ithiard aaeotint whisdseaanyoreg: ddwen fiAyr 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-(step S348) and outputs the message in a
form overlaid on video data.

[6695]

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, is presently played back, the player control
module 212, which is supplied with the displag form

instruction in response to the user's operation of the




.elementaryi.streans. nultiplexed 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, is
presently played back, the player control nodule 212,
which is supplied with the display form instruction
in response to the user's pperation of the - 234
renote controller, searches corresponding clip
. information file "00001.CLP" for StaticlnfoQ
concernin he fourth, subtitle stream stream.U. )
renp G RPN UM REr mOFEX PR pPASEIPEBHC I ChbRur B S TBation
- eamidentisfie t:h opfigur | i.ch.h 1
Eiug PR oPa Faec SpEaStaPiEEReP &) BPnclbhibonths Frlben
h [t apr stream #3, in Fig. 26 (step
Sub%gﬁg%,sizgkgbygf?gég ?géognized that, concerning the
[osb@yrth subtitle stream stream #3, the change of the
display formis permtted. [0697] |In this. case,. by
defef th8ihgrd Nathé thea patbt ddh€r SBtRodEDE  EBPONH G £1)s
the subtitle stream being presently played back is
‘theadapfedutablenkargenRAtchr BEYCL| oAndewBicht he gbayeibed
control nodule 212 supplies the graphics processing
in. fodulieInZa9)webhctbheidgsphayfbortthi sabtiicl&ost sepp) | ed
by the user operating the renote controller (step
~ str83d9¥3, [ 0698Lg. 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 this-case, by determining that (the subtitle data
: corresponding_to) the subtitle stream being presently plaved
“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 $349).
[0698]

- 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

- video decoder control module 216.




Accordingly;. after that, in response to the display
forminstruction fromthe player control nodule 212,
the graphics processing: nodule 219 perforns
enl argement, reduction, or the like, on the subtitle
data fromthe subtitle decoder control nodule 218,
and outputs the obtained data in a formoverlaid on
the video data fromthe video decoder control nodul e
216. 235 - [0699] At the stqyt. of playback of the
first PlayltemOin PlayList(), the player contro
nodul e 212 initializes a subtitle data display form
instruction to the graphics processing nodul e. 219
[06921ep S341). In other words, the pl ayer contro

DI S e e A :e anis tdies iy o OCESE;%%%@@
Plagfibibi b tPAobLeret Hrayer. aiiET AT Gt 28 te”o
sun{ {Ljb3hizesip stbt 1l OALA - GLoRLAY, L AR INStueL] on

el3Faph 0CEeSsSi Ny 1o
Pl gy
prOé%%g%n?[&gg%%%f$8%$g€¢%P?%34P§oncern|ng a neMIsugiltle

uagigsenel ysigbecioin SorroR e Rt s
5 mod&Paf 2 0oir abl endf aghdas 0 i the 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 834i, S5351).
[0701}

However, at the PlayItem() changing time, the

 configurablehflag:concerning a new subtitle stream played

- iback "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 graphiecs processing module 219 can be
maintained as it is before the PlaylItem{() changing.
[0702]

In the subtitle display control process in Fig. 43,




subtitle data display forminstruction to the graphics
prodessi ng nodul e 219 can be initialized. Wen the
configurable-flag has 1, the subtitle data display
form instruction to the graphics processing nodul e
219 can be mintained as it is before the PlayltenD
changing. [0702] 1In the subtitle display contro
process in Fig. 43, - 236 when a new display form
instruction is input by thesgiser operating the renote
controller, the new display form instruction is
supplied to the graphics processing nodule 219 (step
S349). However,. the display forn1|nstruct|on can
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operating’ t e renote contro d|s orm

-memb??tﬁygt'@ﬂg ored,hg the @Qgﬁ ?tféﬁm”FNQEﬂué§1on stored -
updated. In addi tion, the. play forminstruction '

~in Shergénvbhathge, m@l@B};‘?l akh! Be NBAPH Vi E@N: Her saIppLaeEli &9
t he-graphics processing nodule 219. In this case, a

prodesplay. heaillei psbruction at the |ast playback
finishing tine is stored in

[0703]

In other words, :in dinitial setting for the disc device
“in Fig. 1, by storing a‘user-set display form instruction in-
the nonvelatile memory, when ‘a new display form dinstruction
" is input by the user operating the remote contreoller, the
display form instruction stored in the nonvelatile memory is
wupdated.  In addition, .the display form instruction stored
in the”nénvolatilermemory:can be supﬁlied to‘the;graphics

cprocessing module:  219: In this case, a display. form

-~-instruction at the last playback finishing time 1s stored in

the ncnvolatile memory.  Thus, by operating the. remote

... controller by theuser at the next PlayList{) playback time,

- display of subtitle ‘data is initiated in the display form
without inputting theé:display form instruction at the last
playback finishing time.

[0704]

In this case, the display form instruction stored in




t he nonvol atil e, menory. Thus, by operating the. renote
controller by the user at the next PlayList O playback
time, display of subtitle data is initiated in the
display form wthout inputting the:display form
instruction at the last playback finishing tinme.
[0704] . In this case, the display forminstruction
stored in 237 the nonvolatile menory includes, for
exanpl e, an enlargenment . rafj a. or a reduction ratio
for use in enlarging or reducing the subtitle data.
[07.05] As described above, according to the subtitle

di spl a control process, for an elenentary stream
the i’?@ﬁ‘(fd%%“r]r? d‘F‘?‘?PIpBi’ nFHHHAS on §97 STATRIS 1 BTy Sprgement
the Staticlnfo() of  subtitle data, among .Staticlnfo.
ratis [aris AMRHC S ThoE CibrgE T 1 1 RIS o tirgicing
el enentary,stream is acquired, and, based on the
thecso‘ﬁ?‘i’g %i1%"31ag which is included in the
[07 ﬁticlnfoC)and whi ch indi cates whether to permt
C

ange of the subtitle data display fromthe default

- dingpl Ry S IHBG HhovieS deleitlingd tuhehle @k iRk WHeplay
change of the subtitle data i splay fromthe default

contSPIW L dN | S PITdilbnddyy addiddnPind fudde iGhands
ofthe subtitle data display from the default

infohne ih fOrm i Renm trief, 10) acer danae diddd ()t hee
i nstruction, to,change the subtitle data display form
_subttitgl s ubitd,| exntaia Ihs13lannh far Ocasssmd haiat Slo fryt change
exanpl e,
during playback .of the elementary stream, is acquired, and,
based on the configurable flag which is included in the
StaticInfo() 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 display form 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 display form,
-the subtitle data display process, that is, for example,
display processing by eénlarging or reducing the subtitle.
data or changing display color is performed. Therefore, the-
- change of the. subtitle data display form can be controlled.
[0706]
Capturing Control Process
Next, 'a capturing control process that controls

-capturing of video data corresponding to a video stream is




di spl ay processing. by enlarging or reducing the
subtitle ,.data or changing display color is
performed. Therefore, the change of the subtitle data
di splay formcan be controlled. [0706] Capturing
Control Process Next, a capturing control process that
controls capturing of video data corresponding to a
video streamis - 238 described with reference to the
flowchart in Fig. 44. In ,gddition to the flowhart
illustrating the capturing control process, Fig. 44
al so includes a flowchart illustrating
background/ screen saver processing as an exanpl e of
-desoy Heed sihigh t refepentorie B ohbrryhase B ¥ideo! Hat aln
captured by the capturing control process. [0707 The
- addibhenrFagtRent Frchibles v%t%%%%gdt%%c%l? 4t ing grontrol
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ream | I's determ ned that
(076 he player control nodule 212 is not playing back,
the video stream the capturing control process

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;ain step. 8371, it 1s determined whether the player

control module:212:is playing back a video stream. If it is - :

Qadeterminedﬁthat'thefplayerjcontrol module 212 is not playing .
“back the .wideo stream}.the capturing control process

finishes.

f0709]

Alternatively; in step 8371, if it is determined that
the player control module 212 is playing back the video
stream, the player control module 212 proceeds to step 5372,
acquires a capture. enable flag PlayList from PlaylList() (Fig.

'5) corresponding to the video stream being played back, and




finishes. [0709] . Alternatively in:step.S371, if it
is determned that the player control nodule 212 is
pl ayi ng back the video stream the player contro
nodul e 212 proceeds to step S372, acquires a capture
enable flag PlayList fromPlayList O (Fig. 5)
corresponding to the video stream bei ng pl ayed back,
and 239 acquires a capture_enable flag Cip fromclip
information file dip a Ghigg.. 10) corresponding to
the video stream being played back. [0710] As
described in Fig. 5 the capture enable flag Pl ayLi st
in PlayListO indicates whether, or not to permt
acqisieon darsARISE fenA o fdada (Aird €6 ddatca 1 PhNERGMAG 1od

| .. PlayList Q. corresponding to,,a videg.stream which is
1o R bathi bacl SRR (G Y HAGA Sreos

. described . in Fig. 10, the capture_enable-flag Cip in

b61Q9iQi?¥ﬁéL9%ﬁﬁbn file dip() indicates whether or not

[O7iQ; permt secondary use of video data correspondi ng
a video .streamstored in a clip streamfile

it Y e R

copdip lAg BREADINE SPRLGIRIRYS 8308 ke

or.ﬁ%¥z%otﬂ3%mit‘secondary‘use of video data (video data
“-belonging to PlaylList(}) corresponding to a video stream
- which is played back -based on the PlayList(). 1In addition,
as described in Fig. 10, the capture enable flag:Clip in
clip information file Clip() indicates whether or not to
: pefmit‘secondary use of video data corresponding to a video
‘stream stored in a clip stream file corresponding to the
clip information file Clip{().

[0711]
| .- Proceeding to step $373 after processing in step S372,
i ‘based on the capture enable flag PlayList and-

s capture enable_ flag Clip acquired in last step S373, the
v player control module 212 determines whether or not
-capturing of.a:picture of wvideo data played back when a
© -capturing instruction .is input from the input interface 115
(Fig. 1) can be performed. |
- [0712]
If, in step $373, it is determined that the capturing

of the picture of video data played back when the capturing




pl ayer control nodule 212 determ nes whet her or not
capturing of.a.picture of video data played back when
a capturing instruction is input fromthe input
interface 115 (Fig. 1) can be perforned. [0712] If,
in step'S373, it is determned that the capturing of
the picture of video data played back when the
capturing - 240 instruction is input fromthe input
interface 115 cannot be — perd orned, that is, when at
| east one of the capture enable flagPl ayLi st and
capture enable flag Aip acquired in | ast step S373
s 0, whjch indicates that, second vi deo
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the. capturing instruction’is I nput from the

.prodé'&lig it dRoe3 7415 mandig Rearfiaf e tf@dpHitss when
both the. .. capture_enable flag ayLlst and

- prodaite renable f150 tHd plaspidant idl asdulst ep. 5373
“has 1, which indicates that secondary use of video
- overdaty®s isn permit tetssdde iprdicessing that the video data
capturing cannot be performed, and the capturing control
process ends. This displays the error message.
[0713]

+‘Alternatively, if, in step 5373, it is determined that
the capturing of the picture of wvideo datagplayed back when
thescapturing:instruction is input from the input interface
.. 115+-can be performed, that is, when both the

Jcaptdre:enable;flag;PlayList.and captureménable;flag;Clip

- w:acquired.in last step.S373 has 1, which - indicates that

. secondary- use:of video data is permitted, the process

‘proceeds-to step-8$375. The player 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 8376, in accordance with the capturing




proceeds to step.'S375. The player control nodule 212
supplies the graphics processing nodule 219 with an
instruction to capture the picture of. the video data
pl ayed back.when the capturing instruction is input
fromthe input interface 115, and proceeds to step
S376. [0714] In step S376, in accordance with the
capturing 241 instruction fromthe player contro
nmodul e 212, in the graphigg; processing nodule 219,
the picture of the video data fromthe video decoder
control nodule 216 is captured and stored in the

The capturin process

insgagety %geé ghelé%%% FP%@I?H@?@@EQW% Jprvu*f%?.ty
qraﬁﬁﬁsépﬁhgégﬁétfﬁfgrwé@w@a”ﬁ?)f PPRL (b PERufE S e
aat§h ok e ERa2h HPEaGRE ?%ﬁﬁr??%%%?ﬁ?eéw%é"tcé’ptured
andagP{JLéSnln w@snmsﬂ?ggpmagtf i) USGTQQS?§§é&£i Sgg' on,

ag repor rest ion"is Sifu neou

-conf?&@rﬂﬁgce£97é§£s.ASngsgébp§gea@ﬁgﬁletﬁfa§g§gﬁ$#§%% of a

control process finds the l[ogital product

pluBapityecensbt ef | 3g_Phayli She@Ndse -conditions are
capture_enable_flag_Cipin each of the PlaylList()

restFigted) aandsgbhpei éopaBtotied 4t !enfd i pRd Fi din Iher
' corresponding to the video stream pl ayback data when

worddpe chet uthagsinstsficthencaphered hitmd@gilead protiction,
has 1, that is, only

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.
f0715]

As described above, the. capturing control process finds
: thé logical product,of,the:capturemenable_flag;PlayList'and
capture_enable-flag Clip in each of the PlayList() (Fig. 5)
rand clip infdrmation»f1134Clip() (Fig. 10)-corfesponding to
the video stream playback data when the ‘capturing
- instruction.  When the logical product has 1,rthat 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.
[0716]"

Therefore, for example, when video stream playback in




when both the capture_enable_flag Pl ayLi st and
capture_enable flag Cip are ones, which permts
secondary use, does the process determn ne that
secondary use of the video data can be perfornmed, so
that the capturing is perfornmed. [0716] Therefore,
for exanple, when video stream pl ayback in 242
accordance with the first Playltem#0 in the f.irst
PlayList() #0 in Fig. 256 da4at-is, playback of a video
streamnultiplexed in clip streamfile "00001.PS", is
perfornmed, if the capturing instruction fromthe user

accqfiatSE Mgt e vo s B allirt ol P e Bt e 1 ag
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is performed. [0717] |In addrtion,-:for exanple, when

PlaMiido 1 neampl aykaakd Rag dange Mg ReLip in the
secondPl ayltem #1 in the first. Pl ayLi st Oin Fig.

cli@SinfidatatiSon @iaybago oafl .anddew stdandifg tdplaxed
inclip streamfile "00002.PS", is performed, if .
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.PS"} being
played back can be performed, so that the capturing is
performed.
[0717]

o In additionf«for-exampie, when video stream playback in.
accordance with.the-sécondiPlayItem.#l in the»firstuPlayLiSt'
- #0 in Fig. 25; that is, playback of a video.stream
~multiplexed in ‘clip stream file "00002.PS“,'is.performed, if-
- the capturing insﬁruction from the user is received, the
capture;enable_flag;PlayLiét'in the first PlayList() #0 has
1, and the Capture;enable_flanglip in the clip information .
file "00002.CLP" in Fig. 26 corresponding to c¢clip stream
file "00002.PS" played back based on the second PlayIltem #1

has 0. Thus, it is determined that the secondary use of the

video data (video data corresponding to the video stream




the capturing instruction fromthe user is received,
the capture_enable flag PlayList in the first

Pl ayLi stO #0 has 1, and the capture_enable_flag_Cip
inthe clip information file "00002.CLP" in Fig. 26
corresponding to clip stream file "00002. PS" pl ayed
back based on the second Playltem #1 has 0. Thus, it
is determ ned that the secondary use of the video
data (video data correspongifg-to the video stream 243
multiplexed in clip streamfile "00002. PS") being

pl ayback data cannot be perfornmed, so that no

ca urigg_is erforned. L£71§ g rthermore, for
mulpiRhpred Whehl vP a8br <P ebht Bl a&}% @%- PR} deebrdiantayback
with Playltem #0 in the second PlayList #1 in Fig.
dat 35 2ppaf” b Phi byBied oFS ot T detd SrRRLHF hiF (T I RSEEo TR
{07Eé'p streamfile ".00003.PS"., is perforned, if the
caLturing instruction fromthe user is received, the

c 39R§Q4e Pl aykj C Pl [ .
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is determned that the secondary use of the video
st rélah af { vé depo @iee Apo) ras nendi dind®, 1hecivd degsiraam
multiplexed in clip streamfile "00003.PS") being

inspraybhck. fhedm cannodebel perd@sivgst, Sthd hat no
capturing is perforned. [0719]

© - capture_enable flag Playlist.in the second PlayList #1 has 0,

the captureqenable_flag_PlayList in the clip information
file "00003.CLP" in Fig. 25 corresponding to clip stream
file "00003.P3" played-back based on PlayItem #0 in the
second PlayList ‘#1 has 1. 'Thus, it is determined that the
"secondary use of:the,videO'data'(video daﬁa.COrresponding to
‘the :video:stream multiplexed "in clip stream file: "00003.PS")
‘being-playback-data~cannot~be performed, so that no
capturing 1ls performed.
[0719]

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.PS" played back based on PlayItem #0 in the second




In this case, at the tine the
capture_enable flag_PlayList in the second Pl ayLi st #1
is confirmed as O, it can be determ ned that the
secondary use of video data cannot. be. perforned.
Thus, confirmation of the capture_enable_flag Cip in
the clip information file "00003.CLP" in Fig. 26
corresponding to clip streamfile "00003.PS" pl ayed
back based on Playltem #0 44y the second 244 - Pl aylLi st
#1 can be omtted. [0720] The picture that is stored
in the nmenory 113 after being captured in the
capturing control process can secondarily used in the
Pla%i@ﬁbr%ﬂnﬂ?%c 2eM™5EVEY - processi ng. [0721]
[07gﬁ? background/ screen saver processing is perforned
for exanpl e, a.state in which, although the
pl troI e rates eIe tar
HE" tkhancoq st%:ll% RE! %n Phqory r13aa§ &Fat e

St rea abe not pertorne
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in the background/screen saver processing.,. I n step
[075881; the player control nodule 212 contrals the

graphi cs processing nodule 219. to display the

PiTeal e SdgdioRthd /13 drken: FRRRLY plzla%elsalh iGapletriotthed in,

control process-. Under the contTrol t he pl ayer
for cadmple fodwteat?d 2in 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 $381, the player'control-module‘ZiZ

+ 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.
{07231

‘Here, in the graphics processing module 219, if the
picture stored in the memory 113 is displayed as a still

- piqturey'so—called'wallpaper {(background) is realized, and,

~ o+ if it is displayed while. being enlarged, reduced, and moved




t he graphi cs processing nodul e 219 di spl ays the
picture stored in the.nmenory!113 in the capturing

control process. [0723] Here, in the graphics,
processi ng nodule 219, if the picture stored. in. the
menory 113 is displayed as a still picture, so-called
wal | paper (background) is realized, and, if it is

di spl ayed whil e, being enlarged, reduced, and noved
245 at a constant frequenas -a screen saver is
realized. In addition, the background/screen saver
processi ng, which displays the picture stored in the

At SATG R A IRE bl ST Todi e 28 buliby
ada iy e SR R i e Fee AT W
s R R YR ol e bR R e
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 plal@yesht RACknodin & 24 th @ 88f &lnsdan: @i slepiancess
unit; which each indicate..” that,. for exanple,

applsieeanday use of video data. corresponding to

PlayList Q- or PlayltenO .s pernmtted,. are
{072cquired, . and,: based. on the capture enable flag

Pl ayLi st and capture.enable.,flag.PlayList, it is

-dehenyi-aed thhet dmegr a - flag representing use restriction
- isadded 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, . dn a . unit .greater.than:a video access unit; which each
~indicate .that, for-example, secondary use of video data.
;-cdrrésponding to. PlayList () -or PlayItem()isipermitted, are
r-acquired,i.and, .based on.the capture enable :flag PlayList and"

capture enable flag PlayList, it is determined whether or

~mnot:the secondary.use of the video data being played back is

- spermitted. -If it - is deternmined 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 processing, which uses the captured

video data, is executed. Accordingly, control of the

~ secondary use of the video data becomes possible.




- permit secondary use. - However, by only providing only the

I'not the secondary use, of:the.video data being pl ayed
back is permtted. Ifit.is determned that the
secondary use of the video data being played back is
permtted, the video data being played back is
captured, and the background/screen. saver, processing,
whi ch uses the captured video data, is executed.
Accordingly, control of the secondary use of the
vi deo data becones possiblegg246 - [0726] In the
capturing control process in Fig. 44, by providing
the capture (Fig. 5), providing the capture _enable
bag _dipinclip information file dipO (Fig. 10)
L0728 responding toaclip streamfile played back

b Pl ayl t emO d bot h
eﬁgrgl‘éhéjln%agpa i § st° h ]??Plern eps%tjr]é‘tr?ﬁdl 244} :J%’%Glp
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only pr capt ure_ena
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to the clip. streamfile played back bas

- strEARYEL BEG12308d UshBY besENEsn OPEs yTHdik aN; b@rﬂft&{m@%m
whet her ornot to permt the secondary use [0727]

‘the agdgibt1108; ehsibl Ser TaPt BT 4YI0i s €0t OthProcess in Fig.
44,in.step -.53.76,: in accordance with the capturing

.capture enable flag Clip, it is determined whether or not to

capture_enable: flag .PlayList .in the PlaylList() (Fig. 5), ox

only providingrthe.captﬁre_enablemflaghClip in clip

information file Clip().. (Fig. 10} corresponding to the clip
stream file played back based on PlayItem(},. 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 35376, :in accordance witﬁ the capturing

dnstruction 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



instruction fromthe player.control nodule 212, the
graphi cs processing nodul e-219captures a picture of
video data from the video decoder control nodul e 216,
that is, only one picture. However, in addition
thereto, a plurality of pictures can be captured. In
ot her words, a plurality of tine-series pictures
(sequence of plural pictures as a noving picture)
out put by the video decadery; control nodule 247 216
can be captured. In this case, the nunber of pictures
that are captured at a tine can be for exanpl e,
det erm ned . beforehand. Alternati extendln
R S B e
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deo data-is described in PlayListO.and clip

—-Captll.ﬁ'.f&r FRaitORaf e CaiRQreaandt RAtatedMhayt B2 included in
use-perm ssion information, it is determ ned whet her

the @apthok te@alb&@'nflla@e@(l@@@métuﬁelcpfthtehe entirety of
video data that is played back based on Pl ayLi stQ and

captofret k@eadiliel feéky Cofipvi deo data corresponding to. a
video streamnultiplexed in
[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
PlaylList (). and clip information file Clip{), and, based on
- ‘the use-permission information, it is determined whether or
not to permit secondary.usé of the entirety of video data
that is played back based on PlayList (). 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




:

aclip streamfile. corresponding to clip information
file dipO The use-perm ssion information can
describe other video data in arbitrary units, and,
based on this use- permi ssion information, it can be
determ ned whether or not to permt secondary use of
the video data in arbitrary units. [0729] In other
words, Fig. 45 shows syntax of the - 248 private
strean? PES payload(), and4g g 46 shows syntax of an
au_information() in which the use-perm ssion
information 1is located. [0730] The

. private strea PES pa ad o [nFig. 45.is simlar

pr i THE S ST et oy H9a O e Fibe 46 BGS Syncax of
exce that. a capture enahle flagps2..as the. .

an G RROL b DS S E g A insqpat Lon

Qs fgéég 4o the video-streamid. Also the
au_informationOin Fig. 46 is simlar in configuration

[o73@ that in the case of Fig. 24, except that a
capture_enabl e_flag_AU. as the use-perm ssion. .
| RhQr patiaR & St re0cat efisl papdibatghy iprkel .t asthe Rifilar
struct copy. "10731] ~The~capture_enabl e_flag_ps2

in dacatpd-didhe Ppringat ¢ starardd ES Payilpady i _idfdept 4Pat
i ndi cates whether or not to permt secondary use of

a captdee dalableorfiesPEyd ng dhe asd-geantidgan liogatredtion
from the. PES. packet Gof the '' private-stream 2

‘is liowed tedd nignmetchien tprliw adrel oot reeandhePES deay Isaadafy) 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 use-permission information is

~located immediately prior to. the pic struct copy.

[0731]
The capture enable flag ps2 located in the

private stream2:PES.payload() in Fig. 45 indicates whether

‘or ‘not to. permit:secondary use .of ﬁideo-datarcorresponding
“to a video - stream located 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 ps2 located in the

‘private_streamZ;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

startable point.




to a position inmedi ately prior to the PES packet() of
the next private-stream 2., Therefore, according to
the capture_enable flag ps2 located in the
private_strean2_ PES payloadOin Fig. 45, it can be
determ ned whether or not to permt secondary use of
video data froma decode startable point to the next
decode startable point. - 249 - [0732] The
capture_enabl e flag AU l.ocated in the au information()
in Fig. 46 indicates whether or not to permt
secondary use of video data in a video access unit
[07§§Lresponding to the capture_enabl e flagAU. Therefore,
ording to the capture enable flag AU | ocated in the

AP AT A Ao Y ade O vi deo dat a
7
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capture_ena P as use-perm SSion | ormat1 on

corfé‘s%&lldifhdj né@rmé I@gbtfai@ &dp(d £FY.2d0) . ThdEfore,

capture_enabl e flag ps2 . use.=perTmission

acch A DEGTBES OFhd %éﬁr@réﬂﬁﬁ_sﬁlﬁﬁm%ﬁ%@ oad e and

the capture_enable fTag AU as use-perm ssion
au_imformetion() nid heigaud nfor redn o ddt grmifyd @@iger or

“them two or nore itens
"not to permit secondary use. of video data in a video access
unit or a picture unit.
[0733]

Here, regarding the capture enable flag PlaylList.as

. use-permission 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 ps2 as use-permission.information in the
private;streamZ;PES_payload(), 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 employed. 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.
" [0734]

In addition, regarding the PES packet() of the




can be redundantly enployed. In this case, based on
the ||ogical product, or the like, of two or nore

pi eces of use- perm ssion infornmation which are
redundantly enployed, it can be determ ned whether or
not to permt secondary use of certain video data.
[0734] |In addition, regarding the PES packet O of the
250 private-stream2 including the private
_strean2_PES payload() -4 mdggg 23 or Fig. 45 in which
the au information() is |ocated, as described in step
S211 in Fig. 36, the video reading function unit 233

.in the buff | le 215 Fig. 3 h
or (A L PULLES E00Lcol ol o, 2100 (G Bl S8 SIS e
. ff 21 . Th f int . | gyi.ng th
in 1oy 200h TOoLe 01 50 Uy A0 Mo BN 1T

Loc LYy AN IO g SEPLAFR RN 30° A video
read:?t&i ugenenabl gufi@ae AU 45 ﬂf%eﬂlgpﬁef rbcﬂ?ctﬁflmngﬂ.cﬂﬂ 215
whe a eo

her or not to permt secondary use of vi at a,

+ (Fid he3 pl YBFch&ONE S0l HDBH &2l 2 NREdshd AP & tiltim
video reading function unit 233 about the

stoapti ectenahlecdd au qs2 antbdd®re, in the case of
capture-enable-flag-AU. [0735] Although, in this

emp lerghiodi ned ,prihestabomaraddasC IIRE baylengedH iney. 45 in
processing is perfornmed by software, the above~

- whiaglesurd begb toors eguth e . £ I gessiing loarateel, penfdrimed by

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 psZ-and the
capture_enable flag AU.

[0735]

Although;iin'this embodiment, the above-described
;éonseCutive«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]



dedi cated hardware. [0736] |In addition, although, in
this enbodi nent, a hardware decoder is enployed as
the video decoder 116 (Fig. 1), a software decoder
can be enployed as the video decoder 116. This also
applies to the audi o decoder 117 (Fig. 1). [0737] 251
Mor eover, although, in this enbodi nent, a software
decoder is enployed as the subtitle decoder, a

har dware decoder can be enpl oyed as the subtitle
decoder. 252 - CLAIMS 1. A data processing apparatus
for processing coded dat a, mherein t he coded data

| udes: o dat Ccess uni ts, aobtained
b O’%eo‘?j‘f% dJotgl?‘H?}tra it d Jﬁk&“—&ltumat Sotiygre.
utilization, information i or t ea h of
decBibh £ oRBL e E rEY TR Lt rse e deidiRidieo
t h fornation
decfdbP tin a8 BIFRELAM e %aﬁé%%“v%ﬁ% S s
utlllzatlon |nfornat|on i ncludes size information
representing the size of each of the access units, the
nunber of the access units being one or greater, the

access units being Iocated bet ween said utilization
i nformati on and




the next utilization information; and the;data
processi ng apparatus conprises: searching neans for
searching for said utilization information fromthe
coded data; and supplying nmeans for reading, in
response to a request fromvideo decoder contro
nmeans for controlling a video decoder decoding the
coded video data, on the basis of the size
information included in-saigp utilization informtion,
the coded video data in the access units from the
coded data, and supplying the read data to the video
decoder. - 253 2. The aﬁég ﬁ ocessi ng appar at us
according to Caim1l, &'R: said utilization
inforpation further includes nu r..informatio
11 o B0 e e iR A S R ot T q@fea data,
wheASEEss .units being located between said utilization
Informati on and the next utilization information; and

t 18, S WaAH %ggqugclru%%qts, for as many tines as the

nunber represented by the nunber information included

in  sacdaeti bizabl aachnf @hnMBtEeRs 83dkNJopehihhRE by
coded video data in tﬁe,,access units fromthe coded

codied av hdse WO the pidder d i atdmtioint d hcdwged in said
utilization informati on and supplying of the read
data taottibhezuidea dacodmrtidn ThRedabacpyopessirngo each

apparatus according to Caiml, wherein the coded
of analewr daty devdde stcoesslmigsintobtial ngte 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 ofreach 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 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,




by coding the video data inpredeterm ned. units, is
variable length data. 4. -A--data processing..nethod
for processing coded data, wherein: the coded data

i ncludes: coded video data, in access units, obtained
by coding video data in predeterm ned units; and
utilization information imediately prior to each 254
of one or nore decode startable points in the coded
video data in the access agyts, the utilization
informati on being used in decoding the coded video
data; said utilization information includes size
information representing the size of each of the
access' units, the nunber of the access units bei ng

reater. the, access Its_ bein at
2 bt Wl G AT HET ST et P HFLRS (b i L
whef@ j zation |nfornat|on, and the data proceSS|ng
od includes: a searching step of searching for
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a supplying step of n response to a

infd FR Mbsea r@mﬂ@lnm dOT HPH Ll dd rﬂﬂu%s, the
vi deo decoder decodlng the coded video data, on
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utilization: . information,, the coded video data in

infdheBaaesdiniis daamutine Lodesh datforndind csupRing ng
" the read data to the video

‘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.

3. The data .processing ‘apparatus according to Claim 1,
Whérein*the,coded‘videO‘data;*in the acéessrunits, obtained
by coding the video data in predetermined units, is variable .

length data.

4. /A data processing method for processing coded déta,
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




decoder. 5.. A programfor allow ng a conmputer to
performdata processing for processing coded data,
wherei n: the coded data includes: coded video data, in
access units, obtained by coding video data in
predeterm ned units; and utilization information

i mredi ately prior to each 255 of one or nore decode
startable points in the coded video data in the
access units, the utilizatimpn information being used
i n decoding the coded video data; said utilization

i nformation includes size information representing

the size of each_of the access units, the nunber of
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request romyvi ecoder control neans tor
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video data, on the basis of the-size infornmation
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video data in the access. units from~ the coded.
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decoder.
the next utilization information; and

..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 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:

- dinformation, the-coded video data in the .access units from

the coded data, and supplying the read data  to- the video

decoder.

‘5. A program for .allowing a computer to perform data

- processing for processing coded data, 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




6: A programrecording. mediumw th a programrecorded
thereon, the programallowi ng a conputer to perform
data processing for processing coded data, wherein:

t he coded data includes: coded video data, in
access units, obtained by coding video data in
predeterm ned units; and 256 utilization information
i mredi ately prior to each of one or nore decode
startable points in the cagded video | data in the
access units, the utilization information being used
i'n decodi ng the coded video data; said utilization
i nformation includes siz nformation representin
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he access units belng_age or. ess
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a searchlng ‘step of searchlng
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i ncluded in said utlllzat|on i nformati on, the coded
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and supplying the read data to the video
the next utilization 1nformatlon, 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 control 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 video data in the access. units from
the coded.data, and supplying the read data to the video

decoder.

6. A program recording medium with a program recorded
thereon, the program allowing a computer to perform data
processing for processing coded data, wherein:

the coded data includes:
coded video data, in access units, obtained by

coding video data in predetermined units; and




decoder. . 7. A data recording nmediumw th coded data
recorded thereon, wherein: the coded data includes:
coded video data, in access units,. obtained by
coding video data in predeterm ned units; and 257
utilization information imediately prior to each
of one or nore decode startable points in the coded
video data in the access units, the utilization
i nformati on being used. @epodlng t he coded vi deo
data; and said utlllzatlon I nformation includes size
information representing the size of each of the
access units, the nunber of the access _units being
one orU&ﬂé&ﬂéﬁ}oﬂhénééé@§§lonuﬁWW@dB@WﬁdYI@éépédto each
between. said utilization inforpation and the next
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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 contfol-means for .contrelling 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.

- 7. A data recording medium with coded data recorded
thereon, wherein:
the coded data includes:
coded video.data, in access units, obtained by

coding video data in predetermined units; and



- number of the access units being one or greater, the access.

Tf7@one‘or.more'dec0de‘startable points in the coded wvideo data

units, the nunber of the :access units being one or
greater, the access units being | ocated between said
utilization information and the next utilization

i nformati on.

- 257 -

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

~.undits .being located between said utilization information and

‘the next utilization information.

. 8. A data structure.of coded data, the data structure

including:

coded video data, in‘access units, obtained by coding
wvideo data in predetermined units; and

-utilization information immediately prior to each of

v :in the access. units, -the utilization information being used
‘-in .decoding the coded video data,

-.wherein said.utilization information includes size
sinformation 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.



