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DESCRIPTION REPRODUCING APPARATUS, REPRODUCING
METHOD, REPRODUCING PROGRAM, RECORDING MEDIUM, AND
DATA STRUCTURE Technical Field 5 The present invention relates to a
reproducing apparatus, a reproducing method, a reproducing program, a
recording medium, and a data structure that allow an audio stream and a
subtitle stream to be properly and automatically selected when a 10
program is reproduced from §‘i§‘g’§%%’658&& recording medium.
FRHOFRHNENG TR RARARIN-aeeeibie catirChabigdstachabBiRobuc TG
recording medium, a digital versatile disc (DVD) has 15 been used for
yearsPROGRENM! yRESOR DRSS grTurFecoxting makiuSMRUCTER A larger
record capacity than the DVD and another disc-shaped recording medium
Tafedtnid Stdaliek 2sh the DVD have been developed; Such recording
mediums th%%ontain content 20 of video an%I atugio %lcj)ch as movies,

. re Ven n rela
drams, musm_coﬁ’cerfsehavelfg'een sold as se pacﬁages.aln these cell

rBpekanes: AP usihrefaudio and sybtile: stregmecafitliiereat languages

can be recorded as one program of content. For example,. in the DVD
repleo®Ricdtmadand envideo streameadiuralipesiBadio smdaras dafidifferent

languages, and a plurality of subtitle streams of different Ianguages are
Sﬁﬁﬂﬁﬁgﬁﬁjﬁg%ﬁeﬁ;low an audi¢o siream and a subtitle
stream to be properly and automatically selected when a
program ié repreoduced from a large capacity récording
medium. |

Background Arxrt

Ag a random—accessible,'attachable—detachable

- recording medium, a digital Versatile disc (DVD) has

been used for yeais. In recent years, a disc-shaped |

recording medium that has a larger record capacity than .

the DVD and another disc-shaped récdrding.medium that

is smaller than the DVD have been developed.

Such_recording_mediums that contain content

of video and audio. such as movies, drams, music

_concerts have been sold as_sell'packages._ in these

cell packages, a plurality of audio and subtitle
streams of different languages can be recorded as one

program of content. For example, in the DVD video

standard, a video'straam, a plurality of audio streams

of different languages, and a plurality of subtitle

streams of different languages are multiplexed as one
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Moving Pictures Experts Group2 (MPEG) program stream. Movie content

-created in a foreign country (for example, United States) may contain a

plurality of audio streams of different languages, which are for 5 example
an audio stream of English as an original language and an audio stream
of Japanese as a Japanese dubbed audio stream, and a plurality of
subtitle streams, which are a subtitle stream of English and a subtitle
MseamofRlpaness. KxiretheD\GRoiged stangad, mhegraovie toontent
contains a plurality of audio streams of different languages and a plurality

of subtitle str&1id ®f RARAEIaFEEALES the uBeFOAT IR CCHTEIHRT to

reproduced. For. example, the user may be ahle {0 15 s [o]
AT RS L A R G R e s A
HESIQN. Asranatbeh £Xampre #ha HSeaMaY-Ae {0 seleehamaddipsstiream
of a Japanese dubbed version and select no subtitle stream. A DVD
plegmp Apparatasifiae as torematd 28 selettibn dnctionabagdliows a

riority language to be initially set as language preset information and an

BB AAA A AR AP s MR SRR RS hutSTRANETS SfeftedHARRETH
Hhslanguags preset infarmationwithoyt needita user's selactiops. In

addition, the 25 DVD player is provided with a function that selects the
sexestieamh behrepiiog used uiepandingoncidemrepf odnes nhshistaryi and
reproduction path of content 2 L '

subtitle stream of Japanese.

In the DVD video standard, when movie content
contains a plurality of audio streams of different

languages and a plurality of_éubtitle streams of

'different languages, the uéer can select streams to be

‘reproduced. -FOr example, the user may be able to

select an audio stream of a Japanése dubbed version  and

'afsubtitle'stream of'an.Engiish'versioﬁ. As_another

example, the iiser may able fg éeledf an audié stream of
Ia;Japanese'dubBed vérsion'ﬁhd_select no sqbtitle stream.
| A DVD.ﬁlayer.apéarétué.ﬁas an automatic
selection'fﬁncfion ﬁhat'allows a priorify language to -
be initialiy setgas iangﬁage'preSet information and an
audiOIStream:and a subtitle.stream'to be automatically
selected based on fhe:iaﬁgﬁage preset information
without need to usgr's selections. In addition, the
DVD player is provided With a function that selects the
next stream to be reérdduced depending on the

reproduction history and_reproduction'path of content

2
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‘besides the initial setting. Next, the existing audio stream selection
“function based on the DVD video standard will be described in brief. As
described above, with the DVD 5 player apparatus, audio that is selected
-and reproduced by priority can be initially set. When the DVD player
-apparatus is used for example by a Japanese user, audio may be often
initially set to "Japanese”. In this setting, when the DVD player apparatus
bepisiitethsr 16 EkambiSah BR&ican movie or a French movie, as long
as -an audio,sfream apanese f .rec n ' ream of
the Sapances G Ebes vero i ALt Seeadl Sl
FROERBEHIS05Res saesnmay yvan 1o fsteado skmaudiodfwhe arigwal
language in which content was created. For example, it seems that users
deaywidmn do watehimdvie dontéstswitibadioadieve origihbhlahgeaddin
which the content was created and a subtitle of a translated version, of

DHREFR mBINRP RHt Bige BB 0 ER8pte \iferPhES ISP WhdRBapAREEE

wyalshes mave contept crpated.in ihe Lnited Siales, {he Mmsvie panieRL

may be reproduced with audio of English as the original language in

| apbishdh@sontentwad dfeateekanthd subtitleofidgpanese, which isaudio

user's mother language. 25 When the user watches content rtglselecting
maYidanet ke uaBé Fi 8ddiy a$hdndet, hd BPIRE AN enjbf thididntent in

| Q%Q%%%%pm%%rgloﬁieeto&t}ﬁ olgiggl}?eler apparatus reproduces for -

example ah American movie or a French mdvie,'as long as
an audic stream 6f Japanese has been recbrded, éﬁ audio
stream of the Japanese dubbéd_vexsion is automatically .
seledte& by priority.

In contrast, some users may want'tb listen to
aﬁdio-of the original langﬁége in which content was

created. For examplé, it seems that'users may'wantVto

watch movie content with audio of the original language

in which the.content was created.and a subtitle of a

 translated version of user's mother language. For

example, when the user who is Japanese watches movie

content created in the United'States,-the movie content

- may be reproduced with audio.of'English as the briginal

language in which the content was created and a

-subtitle of Japanese, which is a user's mother language.

When the user watches content by selécting audio and
language in such a manner, he or she can enjoy the

content in an atmoéphere close to the original.

3
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Japanese Patent Application Laid-Open No. 2003-46951 discloses a

-reproducing apparatus having a mode of which a language of audio to be

reproduced is selected and no subtitle is displayed, a mode of which 5 a
language of audio to be reproduced is set by default and a language of a
subtitle is selected, and a mode of which languages of audio, a subtitle,
and a menu are selected so that languages can be easily set. However,
the exiting D\iapigeassiapdahdoesy i 0ihave romerhadisopibat fenotes
whether or not the language of a recorded audio stream is the original
YHYytrage 98 WHidS edmentwas eeedied Urii RO R farftiiabR 9s Aot
able to b agtorglaticay% selected when content of a disc is regrodu&ed.
12%Cors q‘ﬁeﬁﬁy, Whene\Et Thten isar%p%gduc%dq?on]{%\pﬁ%c?gg a *®
Sraklemedf tha deldtedanctheiusey seads JoLhange theseaiting of gHdion
When content of other than Japanese (for example, French) as the
arigaaglengeagé isveprodticeb@0dfegmaddisedhé siseehebds thelfizonl t
the original language of content recorded on the disc with reference to the

atidge-BPETaIEE: AfachetB A Uiscl AfEPIRE LSS KT thd Gt
I g negd ime langyage selegti on
e L e Ao T
selpstatkdn dus ease, WhagdhepHodytanglagesil4 set.

However, the.exiting DVD video standard does

have a mechanism that denotes whether or not the

language of a recorded audic stream is the original -

' language in which content was created. Thus, the

‘original language is not able to be automatid&lly

selected when content of a disc is reproduced..

Consequently, whenever.content is reproduced from a

disc, as a problem of the rélated a:t,_the user neéds

-to_chahge the setting of audio.

When:cbntent of cher than.Japénese {for
example, Frehch)_és.ﬁhe 6riginal languagé is fepfdduced
from”a-disc,_the user_heeds to'know the origiﬁal_
language pf-cdntent técdrdéd.onithe:disc wifh'r¢feren¢e

to the package or booklet attached to the disc. After

. the user knows the'original language; he or she needs a

time to press the language.selectidn button of the

player apparatus several times until the original
language is selected.

In this'case, when the priority_ianguage of

4
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audio to be reproduced is preset to French for example in the initial
setting of the player apparatus, only when content is reproduced from the
disc, audio of French is automatically selected. However, when 5 content
is reproduced from a disc whose original language is another language
for example English, the user needs to change the initial setting of the
player apparatus. Thus, the user feels very inconvenient. Disclosure of

Sf@URVEnioTE1 0 BRTSSHIMRits of thé 7edert fnvenioh provide “4 =P 1 e
11ePIo! UCi@g%dga%faé%j‘-@g%gf ducing. method, a reprodycing pragram, a

recording medium, an a structure that allow audio and a subtifle to

whe Prepery:-and aytomatically selectedwhen<onient js st5irepraduced
from a disc. 5 In accordance with a first aspect of the present invention,

fthereis provided anvepkoduding Sepparats of résrédiicing content data

from a disc- srla ed recordjn mediumdcompri ing: readq.mﬁegln§E for 5
“¥aufig-data fro?g?ﬁoﬁg%%‘ikq médidm o%lsv(\:/hi"éﬁ'%o%te%"‘“ga“itaécontaining
1%%%%%%\/@@0 Strean, one-0r A plurality.of audig steeams coyespending

to the video stream and a production control program with which
ueproduetion of the:canteat data iscontrelledshave 10 beéntbeompledyer

player means for reproducing the content data according to the

SEPPGRICHdN cohtroPprogfsm=aRd fireErhddsSeting maaHs forstiting a
ﬂyg%T8g8§% of the Inventiocn

Fmbodiments of the present invention provide
a reproducing apparatus, a reproducing method, a
reproducing program, a recording medium, and a data
structure that allow audic and & subtitle to be

properly and automatically selected when content 1s

reproduced from a disc.

n



10

20

the player means such that it automatically selects an audio stream of an
original language from the one or 15 plurality of audio streams when the
content data are reproduced, wherein stream information has been also
recorded on the recording medium, the stream information describing at
least information which identifies each of the one or plurality of audio 20
streams, and wherein the player means determines that the audio stream
at a position which-ee/pgs first i the, G:stream infognatien gktherane or
plurality of audio streams be an audio stream of the original language. In
Jascordance with a.second aspectof the present invention, here s
provided a reproducing 5 apparatus of reproducing coritent data from a
_disc sh%ped refcordinag medium, comprising: reacd means for reading data
Frdm d'recording hidt AN which conten ggtaaconlfé)lrﬁlin% at185st a
video stream, one or a plurality of audio streams corresponding to the
igesd0'streantand apioduttiorredtitiol progrant it WS for
reproduction of the content data is controlled have been recorded; player

Tmedas fordeproditing thecontartti dataactording o el epreductiont

control program; and first mode setting means for setting a first mode to
dkb: thesplayerimeans stch thattit automaticalytseleats amaudio stream of
an original language from the one or plurality of audio streams when the
reontentdaja gre Jepreduced-wherein the eentent dataalse gantains-one
stream and a production control program with which
reproduction of the content data is controlled have
been recorded; player means for reproducing the centent
data according to the reproduction control program; and
first mode setting means for setting a first mode to
the player means such that i1t automatically selects an
audic stream of an original language from the one or
plurality of audio streams when the content data are
reproduced, wherein stream information has been also
recorded on the recording medium, the stream
information describing at least information which
identifies each of the one or plurality of audic

streams, and wherein the plaver means determines that

the audic stream at & position which comes first in the
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or a plurality of subtitle streams, and wherein the 20 reproducing
apparatus further comprises: second mode setup means for setting a
second mode to the player 6a means such that it selects whether or not
to reproduce the subtitle stream when the content data are reproduced,
wherein stream information has been also recorded on the recording
medium, the stream 5 information describing at least information which

ddentifies;epch.qfthe oneor plyalityof subtifle |stepams, and wherein

when there are a plurality of subtitle streams whose language is the

t . il . which li
T3 R he s iforsion o the ane o Lsally, of SLoRIE dtcaime

Disclosed herein is a reproducing, method of reproducing content data
from a disc.hapB8 TR ANG: madid® e EHbCaISg (e Steps

of reading data 15 from a recording medium on which content data
REghtaiRing atIEast EVided 3EEEmM: Do S apiefalily CHRue stésns
corresponding to the video stream, and a production control program with
aphish zeprodaéticreet thielcontent-dataeis ‘codtrobed have bedn tecorded;
20 reproducing the content data according to the reproduction control
fregesdin;rantbsetting arfirst made cobto- the: cententreproduction Step
such that an audio stream of an original language is automatically
reading data from a recording medium con which content
data containing at least a video stream, one or a
plurality of audio streams corresponding to the video
stream and a production contrel program with which
reproduction of the content data is controlled have
been reccrded; player means for reproducing the content
data according to the reproduction control program; and
first mode setiing means for setting a first mode to
the player means such that 1t automatically selects an
audic stream of an original language from the one or
plurality of audio streams when the content data are
reproduced, wherein the content data also contains one
or a plurality of subtitle streams, and wherein the

reproducing apparatus further comprises: second mode

gsetup means for setting a second mode to the player

6a
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selected from the one or plurality of audio streams when the content data
are reproduced. 5 Disclosed herein is a reproducing program causing a
computer device to execute a reproducing method of reproducing content
data from a disc-shaped recording medium, the reproducing method
comprising the steps of reading data from a recording medium on which
10 content data containing at least a video stream, one or a plurality of

rRldiQ stgams.corresponding fo the yideo, stream, and aprodughion: ;ce

control program with which reproduction of the content data is controlled

d1ave. been secorded: g reproducing the content data aceording to the
réproduction confrol program; and sétting a first mode " to the content
reproduction step such that an audio stream of an original language is

LHOMANEEIY 5 Cefected from tha bre drpitirality oF dtitifo SfEamS~WHen

the content data are reproduced. In accordance with a third aspect of the
HAGERH therei§ prévided d recorffgiediurien SwhRR eontent data
containing at least a video stream, 10 one or a plurality of video streams
icofresponding tdethervidea stream) aaeproduttiomeontrol program with
which reproduction of the content data is controlled, and stream
iinformation fleseribing at teast infermatioin. which identifieseaeh ef.ene or
a plurality of audio 15 streams such that the information which identifies
dP€cams, and wherein when there are a plurality of
subtitle streams whose language is tThe same, the plaver
means selects the subtitle stream which comes earlier
in the stream information from the one or plurality of
subtitle streams.

Disclosed herein is & reproducing method of
repreducing content data from a disc-shaped recording
medium, the method comprising the steps of reading data
from a recording medium on which content data
containing at least a video stream, one or a plurality
of audio streams corresponding to the videc stream, and
a production control program with which reproducticn of
the content data is controlled have been recorded;

reproducing the content data according to the

reproduction control program; and setting a first mode

6b
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audio stream used as an original language comes first have been
recorded. Disclosed herein is a data structure comprising a video stream;
content data containing one 20 or a plurality of audio streams
corresponding to the video stream; a reproduction control program with
which reproduction of the content data is controlled; and 7 stream
information containing at least information which identifies each of the

+ene gk plurality of audio - stieams sych that the information,which dentifies
the audio stream used as an original language comes first. 5 According to

s%@%g%i%%tagf the, present fﬁ%‘ﬁ%@@% at least.content datg containing

a video stream and one or a plurality of audio streams corresponding to
the video stream and a reproduction control program g{vjth which
5 i?&&?c%oﬁroqr?hé—' [ 8nt%ff? 5 %@%gugoani&)%gj have beeR racordddon a
recording medium. When a reproducing apparatus reproduces content
VAR fromt the Fecdiding Médidrtadcdrdifg $6 8 reproduction control

program repgoduced dherefrom, &, made,inwhich an-audio streamsef an

original language 10 is automatically selected from one or a plurality of
caudid streamsasset. skhedgser cantEnj@xeontent of thgooriginalilagguage

reproduced from the disc without need to check the original language of
e %B?&taé

Rhtéhit el Sefihe gl Tagtiagettodhé F&toduding ap

recording medium, the reproducing method comprising the
steps of reading data from a recording medium on which
content data containing at least a video stream, one or
a plurality of audio streams corresponding to the video
stream, and a production control program with which
reproduction of the content data 1s controlled have

been recorded;

Yl
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15 According to embodiments of the present invention, at least content
data containing a video stream and one or a plurality of audio streams
corresponding to the video stream, a reproduction control program with
which reproduction of the content 20 data is controlled, and stream
information representing at least information that identifies each of one or

a plurality of audio streams in such a manner that information identifying
THPAGHD streant BftheBHdindl [dR§Gage comesTisttn the Stream

%%%@858@ fave 25-heem T 95%%%% ad Sﬁorg@&%ﬁ?ﬁ;g@% mg&e

roducing apparatus that reproduces content from

@ amangeneahef thednformatianthat -& identifies audio sireamsiinthe
stream information and identifies the audio stream of the original
Janguiay e Theralsovieadata Struetee eoftakis atleast content tata
coptaininé; a_video s;)ream and one or a I%Iuralit)é of aﬁgio streams

Corfesphding o the Vided® stréam; d 7éproduction E6htrs) prograif it

hich reprodyction:of dhe gontent datais contglled, and stream
information representing at least information that identifies each of one or

a plurality of audio 10 streams such that information identifying an audio
stream of the origindaRGiRRe édths Hirstin thet Rréanfinfrmation. The

Thus, when an arrangement of information that identifies audio streams in

thE StreARTInfeRoN IS CREEKEH tiie AudR SEARI6f BRCGHgINA

which content data containing at least a videc stream,
one ¢or a piurality of video streams corresponding to
the video stream, a reproduction control program with
which reproducticn of the content data is controlled,
and stream information describing at least information
which identifies each of one or a plurality cof audio
streams such that the informaticn which identifies the
audio stream used as an original language comes first
have been recocrded,

Disclosed herein is a data structure
comprising a video stream; content data containing one
or a plurality of audioc streams corresponding to the
video stream; a reproduction control program with which

reproduction of the content data is controlled; and



15 language can be identified. At this point, without need to add
information representing an original language to an audio stream used
as the original language or information that identifies the audio stream,
the audio stream of the 20 original language can be identified. As
described above, according to embodiments of the present invention,
when content is reproduced from the disc, audio streams and subtitle

Steeams qf, E%fgxﬁ%%&'éﬂg‘é%(?ﬁsaﬁ%% properly.and awtomafically, 25

selected. In addition, according to an émbodiment of the present
invention, as initial setting of audio of the player, attribute "original .
b Shh ek, 5 Trghags T WAEH Lo Puas Ereaan B4R b8
automatically selected. Thus, in embodiments of the present invention,
the BEBEcaY BRjoy cdhtditsvitiot® “dstérioratish of Briginal Ervirchmémtes
In addition, according to an embodiment of the present invention, even if
ghel sanrtianguage hds Asearsettd Graudid streamiEnd-asabtitfe sdam
as a_result of automatic selection, the subtitle stream is automatically
caused to be not dlltgigla)%ed. Thus, t£F1e 10 user zgoes not r%zd to manually
operate the apparatus not to display an undesired subtitle. Thus, in
embodiments of the present invention, the user- friendliness improves.

Ta
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Brief Description of Drawings 15 Fig. 1 is a schematic diagram showing
the structure of layers according to the UMD video standard; Fig. 2 is a
schematic diagram showing an example of a player model according to
an embodiment of the present invention; Fig. 3 is a schematic diagram 20
showing an example of the internal structure of a movie player; Fig. 4 is a
schematic diagram describing three statuses of the movie player; Fig. 5 is

INgEREmatic didgraftShowing Eirdveit ifodeh of the radieplZy&ieo
saccﬁgé‘?%”%%githoen%mQ?d@%TuOHE‘?] E’gesef't inygnton; 25 Fig. 6 is a
e

schematic diagram showing examples of events that occur while a play
dist issheing Jeproduced; Eig: i7ds @ sehematic-diagram shownga: 1@ dist of
examples of properties of a movie player object; Fig. 8 is a schematic
ciagram showinyalistiof nexdrmples of pathods obtheafiolegplayart ent
ject; Fig. 9 is a schematic diagram showing exam&lles of Ijg%%n uts 5

ob
U Gser inpts” Rig: 10 iS a'Sehiefvatic diggrant Shitify &x 501 key
Hinputs:@s usgrs.inputs Eig. 1A, Fig 118 and Fig. 1AG gre schematic

diagrams showing examples of control commands according to key
dnputsnkEigid24s a:sehentatic:chagradi showiag examples 10 of gventsthe
according to key inputs; Fig. 13 is a schematic diagram showing
TSRAPIES b eferittantifers P Fig s HhSeHematRdiag /Nt SheWng?
examples OE event hanc_glllgrisc'5 Fi%rlesag aofpvg ch%rt showing

mode NN which an a rIgina %gnguage
is automatically selected from one or a pilurality of
audic streams 1s set. The user can enjoy content of
the coriginal language reproduced from the disc without
need to check the original language of the content and
set the original language to the reproducing apparatus.

Lecording to embodiments of the present
invention, at least content data containing a video
stream and one or a plurality of audio streams
corresponding to the videc stream, a reproduction
control program with which reproduction of the content
data is controlled, and stream information representing
at least information that identifies each of one or a
plurality of audico streams in such a manner that
informaticon identifying an audio stream of the original
language comes first in the stream information have
been recorded on a recording medium. Thus, a

reproducing apparatus that reproduces content from the

isc can check an arrangement of the information !
d heck £ th f a that
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example of a process that executes a predetermined 15 program
according to a user's input event; Fig. 16 is a flow chart showing a
process performed after a disc is loaded into a UMD video player until the
disc is ejected therefrom; Fig. 17 is a schematic diagram showing an
example of the structure of a script file;, 20 Fig. 18 is a flow chart showing

an.example pfa progeduce that gxecytes gventhandler.onAutoPlay(y, anq

Fig. 19 is a flow chart showing an example of a procedure that executes
eventhandiereenContinuelayQ . FigirR04s a-flow chart shawinpsanyuage .
example of a process 25 performed upon completion of reproduction; Fig.

21is a schemafi¢ diagPamidesetibing aitexampleBatscript prograaast

Fig. 2213 atSChe{%a“é:o‘?%‘%rf‘”%%h‘?‘é‘””&%‘(‘?éls?g%g‘%e.o‘%%s%%t or a
program: Fig. 23716 a Schematic: didgram describing a file management

strugture :aceording 1o, the, UMD video standardibige 24 ds acsehematicie o
diagram showing an example of syntax of the 5 entire structure of file
"PEAYEST,. DAT! 2Bigo 25 ¢s aoschematicodiagrany showingtdn example of

the internal structure of block Playltem O ; Fig. 26 is a schematic
il KRG Bn Sxahifie OF e mterHar SruchuoT BiBck =5, and

P'%’%&%M@?@f@%m&% is.3 schematic diagram_10 qg_%%@irl%%gmation

mark-type of block Mark O ; Fig. 28 is a schiematic diagram describing

designationieha nTarkstimedn acalipcAV stream teikigl 29 ys aschaaratic

diagram showing an example of syntax that represents
streams such that information identifying an audio
gtream of fthe coriginal language comes first in the
stream infcormation. Thus, when an arrangement of
information that identifies audio streams in the stream
information is checked, the audio stream of the criginal
language can be identified.

At this point, without need to add information
representing an original language to an audio stream
used 23 the original language or information that
identifies the audio stream, the audio stream of the
ocriginal language can be identified.

Ls described above, according fo embodiments
of the present invention, when content 1s reproduced
from the disc, audlio streams and subtitle streams of
different languages can be properly and automatically
selected.

In acdition, according to an embodiment of the
present invention, as initial setting of audio cf the

player, attribute "original language" can be set.
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the entire structure of clip AV stream file 15 "XXXXX.CLP"; Fig. 30 is a
schematic diagram describing correlation of block Streaminfo() and an
elementary stream; Fig. 31 is a schematic diagram showing an example
of the internal structure of block Staticlnfo(); Fig. 32 is a schematic
diagram showing an 20 example of the internal structure of block
DynamicinfeO; Figy1334da aczehematicudiagraneshewingaan iexample of the
internal structure of block EP_mapO; Fig. 34 is a block diagram showing
sart exafmpleadfltfie sstrictlircof a dise FeproduBig Apparattis aetoidify to

25 the @refent invention: Fk%%[ 35A an(g:élazllqg. 35B are a funct On‘,‘}"ll?l?gﬁt

23T nvention, T user T Een oy, CONnten
p&agram descr?bmg in detail the "operation of the disc reproducing

ARnaratys; Fig, 364s 12.& sghematic.diagram describing automatic
selection of audio and subtitle stream according to an embodiment of the
present invedtiors &ig.t3%is,a schrematicdiagran ndescribihgithet of
automatic selection of audio and 5 subtitle streams according to the

F&iRbadifiEHt of e’ préseétit inverition; Fig™ 38 i€'dSehe ML tagrafs
rdeseribing the aytomatiq selectian of aydjo and, subtitle steams 55 4

according to the embodiment of the present invention; Fig. 39 is a
sehematisdiagranmi 0 sbowingexanples of yakues of prepertyraudiokkag;
Fig. 40 is a schematic diagram showing examples of values of property
aStibtakiag? Figy 42AUSTIFigR 428 dretschetRatitydidgrams SFowinga list

of exaggples of

user 2s not need to manually operate the apparatus
not to display an undesired subtitle. Thus, in
embodiments of the present invention, the user-
friendliness improves.
Brief Description of Drawings

Fig. 1 is a schematic diagram showing the
structure of lavers according to the UMD video
standard; Fig. 2 is a schematic diagram showing an
example of a player model according to an embodiment of
the present invention; Fig. 3 is a schematic diagram
showing an example of the internal structure of a movie
player; Fig. 4 is a schematic diagram describing three
statuses of the movie player; Fig. 5 is a schematic
diagram showing an event model of the movie player
according to the embodiment of the present invention;
Fig. ¢ i1s a schematic diagram showing examples of
events that occur while a play list is being

reproduced; Fig. 7 is a schematic diagram showing a
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arguments of method playO; Fig. 42 is a flow chart 15 showing a flow of a
process of automatically selecting audio stream and subtitle stream from
a plurality of types of audio streams and subtitle streams; Fig. 43 is a
flow chart describing in detail an example of a process of automatically
selecting an audio stream; Fig. 20 44 is a flow chart describing in detail an
example of a F‘process f automatica an audio_stream; Fig. 45

; lly selectin
1165 by SRHTEEST ity REGRST ‘éﬁ“g a |élog?‘8"67%c8%§gﬁr
oliratiGally sefecing 2 suhiitle streany  Kigr 4 isadleynenalt desqribing
in. detail an example 25 of a process of automatically setting property
esahbptlerdagfantkElgods i94a fliowechart dleseribayg mnethiercetxaniple of the
process of automatically setting 13 property subtitieFlag. Best Modes for
1E @it elathednfdBrele R AN EMb SHRBRLEFhR IprésntiRFaHi®N

aé/villllbegesscgnbequ@sthe ollowing order, 5. 1,UMD, videq, standard 2. Player
model accord?’rli)g to Ul video standard g.hI:BvenE model of movie player

sHoMAQME BlayRbPBIECHE. RXAMpleRitssripkpiegsams19.6ptitle; Fig.

management structure 7. Disc reproducing apparatus 8. Automatic
1kbklechida of hlBiccard Sllttitlel feame schematic diagrams

showing examples of control commands according to key
inputs; Fig. 12 is a schematic diagram showing examples -

of events according to key inputs; Fig. 13 is a

- schematic diagramIShowing examples of event handlers;-

- 'Fig. 14 is a schematic diagram showing examples of

event handlers; Fig. 15 is a flow chart showing an

.example of a process that executes a predétermined

program according to a_user‘s input event; Fig. 16 is a .

flow chart showing a.process_performed aftef a disc is
loaded into a UMD video plaver uﬁtil'the.disc'isr
ejected'therefrqm; Figf 17 19 é sqhematic diagram
showing an example df the structure 6f a scriptkfile;
Fig. lB.is a fléw chart éhqwing.an example of;a |
procedure that execﬁﬁés eyent handler oﬁAﬁﬁo?lay(){ Fig.
lé ié a flow chart Showing an example of a prOCeduré

that executes event handler_6nConﬁinuePlay():rFig; 20 -

- is a flow chart showing an example of a process

performed upon complétion of reproductioh; Fig. 21 is a
schematic diagram describing an example of a Script'

program; Fig. 22 is a schematic diagram showing an

11



10~

15

20

25

1. UMD video standard 15 For easy understanding of the present
invention, a system according to an embodiment of the present invention
will be described. According to the embodiment of the present invention,
a player model is described with a script language called an ECMA script.
20 The ECMA script is a script language for a cross platform based on’
JavaScript (registered trademark) and standardized by European
efampRden Manuiasturers ssgeation FEGMA)3The ECMAsanathas
higher compatibility with HTML documents. In addition, since 25 the
d QA cfips alives. odgifalfddjectsad deaRFine d s tHE FENIA script can
be suitably used for a player model according to the present invention. 14
4¢P REwh Ty &é’set:ri}fﬁgxr/\,%g%?ar?a%?’aéﬁﬁadsﬁ d sfﬁsgt ARgliage
sOARA endha ECMABcHRbwddhakacoos iheerabadmens of the
present invention is referred to as UMD (Universal Media Disc: 5
efiegistered frademaek)oideni dtandaich YLt pam af HiegMEbvideoa
standard is referred to as the UMD video: script standard. Next, the UMD.
sghruwatacdaHiwmys aBscriRg iAbrRFamgLe sAdwE e SHEEHAAS 10

{%-mT('}% L.’M% vidgo %}én%afgﬂfémgﬁfc

layers of the video andg
S?hr‘é%%g%ar s#u’\é%lrce)%%m%ioaé% of a scripflayer, a play list layer, and a

A EHR 1aMRT s SUREMS AR eaRagarkaceording toikistaya srctuteure of

“block ?layListMark(); Fig. 27 is a schematic diagram

describing field mark_type of block Mark(); Fig. 28 is

a schematic diagram describing designation of a mark

time in a clip AV stream file; Fig. 29 is a schematic

diagram showing an example of syntax that‘represents

the entire structure of clip. AV stream file

| "XXXXX.CLP"; Fig. 30 is a schematic diagram describing
'correlatioﬁ_of bléck StreamInfo(f and an elementéry
stream; Fig. 31 is a schematic diagram showing an
‘example of the_ihtérnél structure of_block
 StaticInfo(): Fig. 32 ista,édhématic diagram showing an
"ékample of the internal.structﬁré of block

DynamicInfo(); Fig.;33'is'a schematic'diagram showing

an example ofithe internai”structure'of block EP_map(}):
Fig. 34 is a block diagram showing an example of the
structure of a disc reproducing apparatus according to

the present invention; Fig. 352 and Fig._358 are a

functional block diagr&m'describing in detail the

operatidn of the disc reproducing apparatus; Fig. 36 is

12 .
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‘presen

According to the UMD video standard, 15 digitally encoded video data,
audio data, and subtitle data are treated as an MPEG2 stream of which
they have been multiplexed as an elementary stream according to the
MPEG?2 (Moving Picture Experts Group 2) system. An MPEG2 stream of
which elementary streams of video data, 20 audio data, and subtitle data
have been multiplexed is referred to as a clig AV stream. A clip AV

A REATE Slore iR ST AP SFEARIAE. WHeAE ERE ARSI RF
28596 oha YRJRITRIaR ficaly deRefa3aepRnolR MRS MEHE B

the relation of 1'to 25 1. A pair of a clip information file and a clip AV

- tseegir dieqraspandingnerata ip. referred taas enelta thbcA glip dram

recording unit of a disc. The reproduction order of clips is managed in the

Gelagndbiaer Hgheruiranafelsipsajecttierpiaf listdjer apdlayer that

designates the duction path of 5 clips. The play. list | '
B oF 4 11 BB pAy TE A ey Rt oM R St of Iy

. Jiters.A Plaviere £ontains g paielan W peinkAndian @LLRait that

represent the reproduction range of a clip. When play items are placed,

- delipsicamibey 1 G kepradtioed inLany eldar t Agiayife mchhoregloddantly

designate clips. The IN point and the OUT point of a _clip AV stream are
SY&idridBd SHIFPARE sBGABS fihtre- Efp fiRRsERRRISiEMbs AFe the

CUVENEd NS on » Fig. 39 is a schematic diagram

- showing examples of values of_prbperty audioFlag; Fig.

40 is a schematic diagram showing examples of values of
property subtitleFlag; Fig. 41A and Fig. 41B are .

schematic diagrams showing a list of examples of

. arguments of method play(); Fig. 42 is a flow chart

showing a flow of a process of automatically selecting
audio stream:and'subtitle stream f£rom a plurality of

types of audio streams and subtitle streams; Fig. 43 is

- a flow chart describing in detail an example of a

process of automaticaily selectiﬁg'aﬁ audio stream; Fig.

44 is a £low chart describing in detail an example of a
 process of automatically selecting an aﬁdio'étfeaﬁ;_yig.

.45 is a flow chart describing in detail an example of a

prdcésé of_automaticaliy selecting a Subtitle.stream;
Fig. 46 is a flow chart describing in detaii an eXample_
of a process of-automatically'setting property

subtitleFlag; and Fig. 47 is a flow chart describing

another example of the process of automatically setting

13
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positions of a clip AV stream file according to 15 information of a clip
information file. A play list has a structure that reproduces play items that
represent all or part of clips in a predetermined order. Only with a play
list, the reproduction order of clips cannot be changed. In 20 addition, a
play list does not provide the user with an interactive function. According
to the embodiment of the present invention, a plurality of play lists are
peolsctively sigreddn opedile "PLAYLIST.DAT. The script layer is a layer
-composed of UMD 25 video scripts as an extension of ECMA scripts as
By udgdspefificatinsr AbngMonidéb eciprisat $ompt of which an
ECMA script is extended to 16 accomplish a special function based on the
UMD video ¥gghbard@orifReOtEsRt ifdn thfePESSLohE BRY fisP™
wEYEr g CliRLIgEd 19 6O PRASI 1R 3 5RGLERER LT commands that
esignate the reproduction of a play list and that set a player. Commands
1in the scriptiyayeracgeemplisiaptaydist reproduction including a
conditional branch so that one of streams according to a plurality of
2languages cBA dgase|@de 10 enediRdcdirpdMhrsddest aéedmgdo
a play list selected in a rﬁdetgrmined conflition. An example of an
3application tﬁ:é’t%%s"b%% |st0repf%‘(jzl‘l‘]%:ﬁoﬁJ |ﬁé’|ﬁaing a conditional branch
4l amulti-staiiyie player object '

5. _ Example of script prégram

6. File management structure

7. Disc reproducing apparatus

8.. .Automatic selection of audio and subtitle
streams |

1. ' UMD §ideo sfandard'

For easy understanding of the present

rinvention,_a 5ystem_according to an embodiment of the

present invention will be described. According to the

‘embodiment of the present invention, a player model is
-described with a script langdagé called an ECMA script.

The ECMA script is a script-language_for a cross

platfdrm‘based~on JavaScriptr(registeredftrademark) and

standardized by Europeaﬁ_Computer'Manﬁfacturérs

Associétion'(ECMA). The ECMA script has-higher;
1campatibility with HTML documents. In addition, since

_the ECMA script allows original objects to be defined,

the ECMA script can be suitably used for a player model

adcording'to the present invention.

14
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content. The script layer provides the user with an 15 interactive function.
According to the embodiment of the present invention, the script layer is
composed of one file "SCRIPT.DAT." File "SCRIPT.DAT" is managed as
a resource. File "SCRIPT.DAT" contains script data 20 described
according to a real ECMA script, sound data for sound effects and so
forth in button operations, a screen design composed of image data used
for a backgréfinditfade hhasbi8rtH o aihertl esrechhand titfiterdata

bit. map data) for GUI parts such as hutton. 25 im esE%b%a er._model
R 5o DB SR et ool oF e rECA R TBe

- aRRPAAWS ciayns) hat faRodnermdalarAcCordiRado i WMIR video

. standard, namely a player model, will be" described. The player reads a
igoript piggrafs aqsidp distdaricba alp HOrn{dliviviie s Medlda Disc:
Thereafter, the player reads a clip AV stream file in the reproduction order

TRETHRGS tHh BEEhY PelE8uESANGES ata, Paktfis HBta, RBbTET

ot AaypRd Siosths In, e lagoyade sheqiicatiops of 1he §ErNRhb0 v 1 geo

program, a functional block that reproduces a play list is implemented as
sait opjeckirahe=sedapt program. According to the UMD video standard, the

object that reproduces the play list is referred to as the movie
" Next, the UMD video standard will be

described in brief. Fig. 1 shows the structure of

layers of the UMD video standard. The UMD video

- standard defines a_threeelayér structure composed of a
‘script layer, a play list layer, -and a clip layer.

' Streams are managed aCcording-td this layer structure.

According to the UMD video standard, .
digitally-encbded vid36 data,'aﬁdio daﬁa,.and subtitle
data are treated as an MPEG2 stream of which they have
been multiplexed as an eleméntary.stréam according to

the MPEG2 (Moving_Picture_ExpertsiGrOup 2} systém. An

. MPEG2 stream of which elementary streams of video data,

audip.data, and subtitle dafa*ha&e been-multip;éxed is-
referred to as-é CIip AV stream. A CiiQ_AV'sfream ié_"
stored in a clip AV stream file. When a clip AV stream
file is recorded, a clip infqrmation file is created |
accoiding to the clip.AV file in the relation of 1 to
1. A pair of a clip information file.and a clip AV
stream file cérresponding theréto is referred to_as'a

clip.

15
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player object. Commands that designate the 15 reproduction of the play
list and set the player are methods of the movie player object. The movie
player object is controlled by the methods of the script layer. At this point,
the movie player object requires a function that informs the script layer of
a state 20 change, a reproduction position, and so forth. This function
corresponds to an operation that the movie player object issues an event
to the script pregrap. fs paogessSwodmRsponding to fhexedanids desngbed
as an event handler. 25 When a model of which the movie player object

THRRSRYS IfOm TSRS aift eSeAP® the SBAPESIBEraM ARPtHeistriptist
_ rogram.controls the moyie player abject 18 with a method is magde, the
G RSP b (e et of beid Kebstieonn, Fig?2"

ript proaram cancon oho
i §chemayeallyshiow sy e5amplesofdhe Rlayelonndelanropding (o the
embodiment of the present 5 invention. A movie player 300 is a module _
cligiseprheeshdged dath, dadierdatendradi subtitlecdatar acpidingidthe
UMD video standard. The movie player object is an ots)ject in a script
obr&gra¥ S-HEE thePs A Prddram ISR Fffi@bbRcE Rt oftfer 10
pwdiégﬁglov'ﬁ pﬁ%‘if aljest %8 5E0RLYOg Y fhat, accomplishgs i
function of the movie player. Since it is thought that the movie player 300
a@fddhe ouvigplayer ehjeet a@&dﬁé@ﬂtiaﬂyﬂ@&‘é@m@duction range

.of a clip. When play_itéms are placed, clips can be

reproduced in any order. A play item can redﬂndantly

- designate clips.. The'IN point and the OUT poinﬁ of a
- clip AV stream are designated with time stamps. (intra- -

- clip times). Time étamps are converted into byte

posifions of'a_clip AV stréam file according to
information of a clip information file.

FA'play list has a.structﬁre that reproduces

-play items that représent-a11 or part'of‘clips in a

predetermined order. Only'wifh a play list, the

.reprodﬁdtion Ordér of clips cannbt'be dhanged. In

 addifioﬂ; a'pléy list'&oés nqt provide the useﬁ.with ah
 interactive fuhctibnﬂ According to fhe.e@bcdiment_of'_
-the prééent invantion; a plqraiity bf ﬁiay lisfs ére |

_collectively_stbred in one file "PLAYLIST.DAT."

The script layer is a layer composed of UMD
video scripts as an extension of ECMA scripts as
language specifications. An UMD video script-is'a

script of which an ECMA script is extended to

16
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in the following description, they are denoted by the 15 same reference
numeral. In-Fig. 2, the movie player 300 reads a clip AV stream file
according to a database of a play list or clip information with a method of
a lower layer (a native implementation platform 301 in the example shown
20 in Fig. 2) as a user's input 310 or the like or a method of a script layer
302 as an upper layer and decodes and displays the clip AV stream. The
gRSiaERE R viPsalelofBRCIdPHpRABS oRthé IifipldRertaddsirof
Stﬁ}g}%l&\é@@/ideo player 25 that reproduces data from the UMD video disc.
e script layer 302 provides APIs (Spplication Programming Interfaces)
that are methpgls ans-arepettiesaas hlacknlAuppe ebiesisen H¥s sage, the
UMD video player represents a real device that implements a movie
playeri A UNMBwadeo fldyers anpieindmypemovie playayeeedrdifg to the
UMD video standard and have 5 reproduction compatibility with other

YREFHEE PlaFABARLRORAR Fi§ 52 18 hoib Bia5eP 506 Hak iReet
TR RYLRAGR A E AR DN ARAIALC ARG 311

Is fecéived from the native 10 implementation platform 301, a pat
dbiough whigh the sesipp leven 3p2 45 infargredrebam averidd, and a
path through which a method 313 is received from the script layer 302.
including a conditional branch so that one of streams
according to a plurality of languages can be selected
or streams can'be reproduced according to a play 1ist'

selected in a predetermined condition. An example of

- an application that uses play list reproduction

including a conditional branch is a multi-story
content. The script layer provides the user with an:
interactive function.

Acccrding to the embodimént.of the present

'~ invention, the script layer is composed of one file

"SCRIPT.DAT." File "SCRIPT.DAT" is managed as a

resource. File “SCRIPT.DAT" contains script data

described according to a real ECMA script, sound data

for sound effects and so forth in bﬁtton'operétions, a -

screen design composed.ofﬁimagé daté uéed_for_a—_
background image and so forth of a mgnu écreen,_aﬁd
image data (bit map data) for GUI*parts suéh as buttén |
images. . | |
2. Player model according to UMD vi&ed standérd

Next, a model of a reproducing apparatus

17
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The control command 311 is a command that is 15 received from the
native implementation platform 301 and that controls the operation of the
-movie player object 300. The native implementation platform 301 is an
interface between an original portion of the UMD video player as a real
device and the movie player 300. 20 The event 312 is a script event sent
from the movie player 300 to the script layer 302 The method 313 is a
(pethadthat aseripbprssinf the sarpldaye/diydg desighatestarihe
movie player 300. The movie player object 300 has a database 25 320 for
vpldg disstandielipdinforamtibn accpiding Yo mtdeldMDNidéoeandard. The

movie player ob':ect 300 masks the user's input 310. In addition,. the

530720 lay jB&ta?’(ﬁF pgﬁéﬁﬁs ﬂ)r%%?’rﬁ)ﬁ“e BIprgCess that Rbf¥erts -
1evertaaiction positiop designated by.ptime gl 3 bytesposition of a
clip AV stream with'the  database 320. 5 A playback module 321 of the

THOYiesglayer, objest plagecodeadasclia AM stieam, whickain afriMeEG?
PS (Program Stream) of which video data, audio data, and subtitle data

thaverboar fitmipiere R otrrplagsedd e 38R ess threkesiarRdhat
are play, stop, and 10 pause. The, playback module 321 changes among
rﬁ;%]éégéc S .V Qideo 8?%'? au%go ga(fa UB% %:.'Le 8&%&, Tﬁlelg

ATES Wit STontrol command and a méth sée Fig.
secrigtayer 302 is a layer that executes '

In the_langudge specifications of the script
program, a fﬁnCtional_block'that rep:oduces a play list
is implemented as an object in the_script program. |
According to the UMD video standard, the object that
reproduces the play list is.referred to as the movie
player objéct.. Comménds fhat_ﬁésigndte.the E |

reproduction of the play-list and set the playér*are”

..methods of the movie player 6bject. The mqvie player

object,is controlled by the méthods of the script
layer. At this point, the movie playér object requires

a function that-informs the script 1ayer of a state

‘change, a reproductionrposition;'and sb_forth. This
. function corresponds to-an operation that the movie

~player object issues.an event to thé script program. A

précess corresponding ﬁo the_evént is described as an
eventrhandler. |

When é model of‘whi¢h1the movie piayer object
transfers iﬁférmatién as an event to the script'program

and the script program controls the movié player object

18-
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a script program according to the UMD video script 15 standard, controls
the movie player object 300, and displays data on the display. The script
layer 302 accomplishes a scenario that the content creator side intends.
The script layer 302 issues the method 313 to the movie player object
300. The script layer 302 20 receives the event 312 from the movie player
object 300. The script layer 302 exchanges a key event 314 according to
witiehusernatpoadB 10sami denethbé FAGThRL cRISEST 8RR G@lyecontrol

implementation platform 301 t _dis%ley dgta on the display with the native
t?%irﬁﬁ?%ﬁ?é}ﬁgt Oﬁlaﬁ rfi 301 Ror exasm]ﬁ%?%t]ttons on the menu

screen are generated oy e nativeinplementation Platiomp 301 21t ne
according to the method 315 supplied from the script program of the
pleriptayesBOP tadhe nativgy implerhentatibo dplattonin 3. thikeptesasar
performs an operation such as selection or decision for one of the 5 :
ipyesisi de kedr SVRKLS1R LRESAINPD the RePedHpEt 318 Hs sent from
the native implementation _platform 30 he script | T ript
T ORC g S0, A0 St Lo S RN BEer .
adeFdingdothe Hagr Uiy uy 3480 10 tkisa the. mavie phayel 809 peyiesms
decode and display controls for video data, audio data, and subtitle data.
oBfeths otiserdtaneh lieecScript |ayer<80DD perforras akrange tixatdiddlay
processes for part images

script program operates a movie object. In other
words, the movie player object is a script program that
accomplishes the function of the movie playér.

Since it is thought that the movie player 300

~and the movie player object are substantially the same,
‘in the following_désc;iption,-théy'are denoted by the

- same reference numeral.

In Fig. 2, the movie player 300 reads a clip

"AV stream file according to a database of a play list
or'ciip information with a method of-a l0wer layer ‘(a

" native implementation platformf301 in the example shown

in Fig. 2) as a user'sfinput 310 or the liké or a
method of a sCript?iayer‘302 as an upper layer and
decodes and displays the clip AV streém. | |

The inside of the movie player object 306
depends on the implementation of thé'UMD video player
that reproduces data from the UMD_video disc. The
script layer 302 provides APIs (Spplication Prbgramming

Interfacés) that are methods and properties as black-

19
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that compose graphical user interfaces such as buttons 15 (hereinafter,
these part images are referred to as GUI parts) and processes against
selection and decision operations of the GUI parts. The native
implementation platform 301 is a platform for operations of the movie
player object 300 20 and the script program. When the real UMD video
player is hardware, the native implementation platform 301 is
bisaplemeatatas Matdwatesse s the hativeibmplsbeentatiary piatform 301
intermediates a process between hardware and the player model. 25 The
TRRRSHIEMRNERDR Slaifdae 3bkarecélRieRnetssr £idpat3€0 from the

ser and %tr ines w therqg"ue received user's input 310 22
Pd3R e hna for s e das Sy EE8 Ei P b 4 S8 Sraver

a80d fisplayeduindhe setipt layeie30 + Whenthe fedenmaiged result

- represents that the user's input 310 is.a command for the movie player.

r3pErctiie Stiativeciompernéhtatibhyplatioim 80hevnlidfls thedsser's input -
310 into the control command 311 that is an internal control command for

PY%6Sie player 300 and issues a control command to the movie player
300. When thg dehefinh /G TeRISSERLS AL D DPIREF S JBRHIRALD
is a command of a GUI part generated and displayed in the script layer

tB@adhenpativeilpiame fations platiatmaatd iafgresithetscapiyayet SR
of the key event 314 according to the user's -

a control command 311 is received from the native

implementation platform 301, a path through which the

.script layer 302 is informed of an event 312, and a

path through which a method 313 is received from the
script layer 362,
The control command 311 is a command that is

received from'thé native imﬁlementation platform 301

“and that'doﬁtrols‘ﬁhe operation of the movie player

object'300. The native implementation platform 301 is

an interface between'an original portion of the UMD
‘video player as a real device aﬁd the movie player 300.
" The event 312 is a script event sent from the movie

' playerVBOO toﬁthe script layer 302. The method 313 is

a method'that a script pfogram oﬁ Ehe script layer 302
designates fo_the mO?ié,playér'BOO. | ' |

| . The movie rlayer object 300 has a database
'320-for‘play lists and é;ip informatibn according to

the UMD video standard. The movie player object 300

" masks the user's input 310. In addition, the movie

20
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- agskifgas Lkl By

input 310. For example, the native implementation 15 platform 301 can
display for example a button image on the display according to the
method 315 that the script layer 302 designates according to the key
event 314. In other words, the native implementation platform 301 and
the script layer 302 can directly exchange an event 20 and a method not
through the movie player 300. Next,.the movie player 300 will be

PdEseebetPittdtaitd i oF SRAWS ah TxafiFE Bl hetnRTNASSFudthfttof

t [ er._30 he .the [ [ .
e R R SR LR ol N GR Y § rime
igatabase 28 ipasiarearthatrstarasinipranatier o amlay ist read from
the disc and information of clips, namely clip 23 information. The
dglbgbaciemddile 321 is composed of a decoder engine 322 and a

property 323, The property 323 is a value that represents the state of the
D ayoack oI EEBF R Ry s (s KIFGBEYI B iftahy

e sor e_§‘900 r&&@@met&r)e&H%S%wlg%x%ea%ﬂdémeﬂ%itiahse&mgf
the movie player 300 like a language code and a property 323B (player

Petatirodicse \Bituedepenrdd emthehstataiefthd 4 Oaplaphatkaondddle 321.

The value of the property 323A, whose value depends on the initial
i Crgt kit hGEE devitBSTRISTRE <k

m%ﬁﬁi§f321 has three states that are play, stop, and-
pause. The plaYback_module 321 éhanges among these
statés:with a bontrol command and a method (see Fig.
3). . .

The script 1ayer_302 is a layer‘that exécﬁtes
a_scxipt,pfogréﬁ according.to the_ﬁMD video script
staﬁdard, confrols the movie ﬁlayer'object 306; and

displaysrdata on the display. The script layar3302_

accomplishes a scenario that the content crgator side
intends. The script layer 302 issues the method 313 to

‘the movie player object 300. The scri?t.layer 302

re¢eivé5'thé event 312 from the movie player-object

300.  The script layer 302 exchanges a key event 314 -

according to thé user's input 310 and a methqd'315 thaf

¢auses the native implementation platform 301 to

display data on the display with the native

implementation platform 301.

For example, buttons on the menu screen are

- generated by the native implementation platform 301
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the property 323A is not changed by a play list, clip 15 information, and a
script program. The value of the property 323A can be read from a script
program. In contrast, the value of the property 323B, which represents
the state of the playback module 321, can be read from a script program.
In addition, the value of 20 the property 323B can be written from some
script programs. In this operation model, it is assumed that a play list and

acloinimation arperexdaddsd fBan teapgisd bafofe ancliph®V streamtis.

reproduced. Instead, 25 the operations of the movie player model may be

Pé"élﬁ)ﬁﬁﬁhsﬁﬁd‘iﬁ%néﬁié%%pk%’érﬁaﬁ&? THe mBfieltdyefobject 300
oduce la li tde3| he script layer 302 tive
'leg){[ menf Ef%% p’){a cir v 8f"1:or exa % eﬁ%ov% pfé)% 5%%%“1%

- o@@&ﬂﬁ%t@l@ﬁtagés%§2Q@€ﬁcﬁpt6@sd@%i§@&guﬁ8% pasition of ke

clip AV stream as the byte 5 position of the file according to the
baersigmated ey Kisy e draplagbicleroon®izml , the theotseangine 322
controls the decodlngoof the cI AV stream according to the information .

1BORE répddtRtss Eﬁtﬁrﬁ h EPAeBRAhBliEMayer 300
H%Scé 8tesy Ala Sé%%f&é Ratipe;dependingnn the, repgoduction

state 0 Sﬁf;ly list. The play state. représents that a play list is being
pﬁ@@ﬁ&weﬂﬁﬂﬁha script layer 302 performs a process with
the key event 314 according to the user's input 310.

| Thus, the movie player 300 performs decode
and display controls for video data, audio data, aﬁd
subtitle data. on the other hand, the script  layer 302

performs arrange’ and- display processes for part images

that compose graphlcal user 1nterfaces such as buttons

(hereinafter, these part images are referred to as GUI

parts) and'prdcesses_against_selection_and decision
operatibns of the GUI parts.
The nati?e implementation platform 301 is a

platform for operatlons of the mov1e player object 300

- and the scrlpt program ‘When the real UMD v1deo player

_1s_hardware, the-natlve-1mplementat10n platform_301 is’

implemented as'nardware_so:tﬁﬁt'thé native
implémentatidn platfofm.361.infefmediates a process
between hardware énd thé-plaYer model .

The native implémentation platform 301
receives fhe userfs input 310 from the user and

determines whether the received userls input 310 is a

22
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time has elapsed. The play state includes regular 15 reproduction,
variable speed reproduction such as double speed reproduction and 1/2
speed reproduction, fast forward, and fast reverse. The pause state
represents that a play list is being reproduced and time axis stops.
So-called frame reproduction, of 20 which frames are forward and reverse
reproduced, is a state of which the pause state and the play state are

CRpeaRdl. TRE StH5 sBA¥ teprRLeNE khaCP pRY It FORBeRIng o 2
reproduced. The e of th vie player. 30 pends. tat
e R L 59057 5
wheMetHayale3enheadlue i the Pepesy3288 isnpeatecbaccasging to
the state 25 change of the decoder engine 322. Resume information 324
igtorels thé Gtdte thacemitendmediatdpdafsre ike Bloprstatedfcturshxfter
the movie player 300 decodes a play list, when the 5 movieﬁ%l):%/er 300 is

O el Pl R A TR Jt L RETRGRe Py eP 3B 9E ERartdisd t6TRE S

- i5ipRstale othen Fesumpe infaration 24.IQres the statedhat exists

iImmediately before the stop state occurs. In addition, the resume .

iintosmaion Sedtfoo tachititte ndthodist A8 qaa-hbsstpiedyiaa Bonvclatde
memory of the player as hardware. The disc has unique identification

lisforRmtion ¢rRiETed CasmaedD) for daeh ot BéarsE THedesume

_”ﬁonnauon%%éégm¥ggadetermined result represents that

.the user's input 310 is a command of a GUI part

genérated-and displayed in the script layer 302, the
native implementation'platform_301'informs the script

layer 302 of the key event 314 accbrding.to_the,uéer’s

“dinput 310. For example,_the-native implementation

platform 301?can display for éxample a bqttoﬁ-image-dn
the'displéy according-fo the method 315 that the script
layer"302_designatés'éGCOrdiﬁg torthe keyrevent 314.
In other words, thé'natiﬁe implemehtétion-platfcrm-301

and the script layer 3021can dixectiy exchange an event

and a method not through the movie player 300.,'

'Ngxt},thé-movie player 300 will be_deécribad |
in details. Fig. 3 shows an examﬁlé_df the iﬁternal
structure of the movie player 300. As déscribed‘ébove!
the movie player 300 is composed of the database 326'
and the playback module 321. The database 320 is an
area that stores information of a play list read frdm

the disc and information df_clips,-namely clip

23
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identification information are correlatively stored. 15 Thus, when the state
of the disc having the title according to the identification information is
changed from the stop state to the play state, data can be reproduced

. from the position at which the stop state occurred. 20 3. Event model of
movie player .Next, an event model of the movie player 300 will be
described. In the play state, the movie player 300 reproduces a play list

iapdgeaesaias various events. The events execute process programs
described 25 as scripts and referred to as event handlers. The event

handlers areTinettivkaviaiel upofbeeudéhcd Bf VBRRS 2pdfram
execution modlel that starts 26 executing g prQcess prpgram upon
o A T e RS

vent I1sre event'driven

3 8y¥ent; dhven madelaviregylat QveRtoqaus Mvhen the aveat occurs, a
predetermined program is executed. 5 According to the embodiment of

plzeypreskntindeitor 2l scripheragremecoiyrol2 theleperationstoithe of
movie player object 300 with an event handler group. Fig. 5 schematically

asﬁswa%ﬁtéve%%%dﬁeﬁ%éwi@ﬁﬁw&% c&’(ﬁ’aﬁﬁg Hhge

degéné)z\?gémgﬂt qhibe ; 19 presentinvention 4 g S.eyethaadlons: 300

entA O, onEventBO an onEven CO are interfaces. The c_-ontents of_
1iheeventdragaiase ate deseiiietkapseppist ¥he TeBteris afthe event

handlers are _ -
status) whose value depends on the state of the
playback module 321.

The value of'the property 323A, whose value
depends'on'the_initial_settihg, is set by a native
device for example a real device. Thus, the value of -
fhe broperfy’323A:is not changea‘by a play list, c;ip |
information, and a script program. The value df-the‘

proberty 323A can be read from a script program; In .

contrast, the value of the property 323B, which.

rgpresents the State of the playback module 321, can be

 read from a script'pfogrém. In_addition,_the value of

“the property 323B can be written from some script

programs .-

In this operation mbdel, it_iéfassﬂmed that a

~play list and clip information are pre-loaded from the
_disc befbre a clip AV streém'iéfreproduced. Instead,

the operations of the movie player model may be

accomplished in another im@lementation.'

The movie player object 300 reproduces a play

.24



10

_'15

20

25

created and implemented by for example the content 15 creator side. In
the UMD video scrip standard, an .event handler is provided for each
event of which the movie player object 300 informs the script program. In
the example shown in Fig. 5, it is decided that a process program
executed upon occurrence of event A is 20 event handler onEventAO This
applies to event B and event C. Thus, when event B occur
1iited) &

S IR B Par ke SRS P ctln Tyt catiee

1RGO ESPORding Avesthandier OnRYENIG Qs 1executrd L5 Silce

the system side selects an event handler called upon occurrence of an

paverirthacinterfie creatarssidd doda habased tRdesotidecbproess that

27 determines what event occurred in a script program. Fig. 6 shows

r@%ﬁﬁl‘ég_%?%eﬁﬁstﬁﬁti(?&lﬁf/vrﬁﬂéea Faddisfi EiG Adpredudétt fimde
chapter_mar. apterMark is described at the.beginning of play 5 list
o e ol e IuReREY Ri3y
1§haptergerigspopdingradie nnapiey mank oaguws.déheaererdhgine
chapter is changed to another chapter, the script layer 302 is informed of
3evemt@Hamaeasaridthedesrestiponding dVent hhnplehM 0sonGiaapter is
-executed. When reproduction time for event mark EventMark elapses, a

ACGPEHRFidPmEe SRAPTRAIECR: fiE diFofFRTRAPFRIR movie

pelgx%riggp_ pauses the reprqd-uction of the play Iist_ and

As shown in Fig. 4,'the movie player 300 has

three states of play. stop, and pause depending on the '

reproduction state of a play list. The play state

.reﬁresents_that a play list.is.beihg réproduded and a
time has elapsed. The_play-state includes regdlar
reproduction, variable spéed reprdduétion.such as

'double speed reproduction and 1/2 speed rep:oduction,z

fast forward, and fast reverse.. The pause state

represents that a play list is being‘reproduééd and

time axis stops. So-called frame reproduction, of

ﬁhich frames ére fdrward and féverse reprodﬁced, is a‘
_Staﬁe_of_which the pause state and the play state.are o
repeated. The stop state represenfs that a play list
is not being reprbduced.- | |

- The state of the movie player 300 depends on
the state change among pléy,-pausé, and stop of the
decoder engine 322 of the movie player 300. The value

of the property 323B is updated according to the state
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informs the script layer 302 of event PlayListEnd. The 15 script layer 302
side causes the movie player 300 to start reproducing another play list in
the corresponding event handler onPlayListEnd(. In such a manner, the
movie player 300 continues to reproduce a sequence of play lists in the
order that the content 20 creator side intended. In such a manner, while
the player is operating, various events occur. When an upper level
“Brsgtantis itfofme8 o AR ocBRFEREe 3f2n event, the upper level
Program Caiasdng Sie gh IIe.fl gl 2R Mhel e P RY Y ena
program provides programs (event handlers ihat are execute accoralng
el eventamd avhiek iivis bievred thean; hapdle vateus sveris. 28 Events
and event handlers will be described later. When the-content creator side

 thasmey Heserriiean S0dhtdreritestie vy pldgram skesutdiean

operation (default event handler) built in the 5 player and that is defined in

MY RURMTSr iGROresS thlevdtit. MARH i ArbResd fs rEyirgdaiF &not
tR¥CRLP2RAIST ageardingotosthe ayentis ot desgibed: dae Auepl carpe

actively ignored. As event models, there may be an event 10 listener
rezond, dsifgleraneiod h2dek andeso fotl. dtanevehtlisteresmedel,

an object registers a listener according to a predetermined event to the

1RRGREBbREY. WRERER dvefit HRREHALR tRCFlRyér In addition,

the - resume information 324 for each title of the disc
can be stored in a nonvolatile memory of the player as

hardware. The disc has unique ideﬁtification

information'(referred to as title ID) for each title of

the disc. The resume information 324 and the

identification information are correlatively stored.

Thus, when the state of the disc having the title

according to the identification information is changed

from the stop state to the play state, data can be

.'reproduced from ‘the position at which the stop state -

occurred.

. 3. - Event model of'mqvie plaver

 ‘Next, an event model of the moviejplayer 300
willrbe'describedﬁ In the play state, the movie player

300 reproduces a play'list and‘genefates.various

- events. The events execute process programs described

as scripts and referred to as event handlers. The

event handlers are methods called upon occurrence of

events. A program execution model that starts

26
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object is an event that has been registered, the player 15 object transmits
the event to the object that has registered the event. The object executes
a corresponding method. In a single-method model, one method is called
whatever event occurs. The event model according to the embodiment 20
of the present invention is simpler than an event listener model that
qgirgs rogesses such as event reglstratlon process ar and %vent deletlog '

eprocess he s?ngcfe mé?th85 H?O(f.nf ne%%s to %'IOW v&haci event occurrecP

18nd-deserbarindhe saethnd A RetPrepese hahshanges AR JArCesa «
routine according to each event that occurs. Since the method is

dimiplementetby thencdntertarbatoreside tevarcifitize mathains simeple, the
load of the 29 content creator side increases. In addition, whenever an
e¥GET REEFE SR FRESrfeproRed p%g)@ﬁ?’@m’eﬁw&ij‘?é‘%ﬁé’d alarge
eé*%:%ﬂ "ié § il pe Uéff‘%o%l‘i‘gglﬁ% U&'ﬂe edal b%ﬁ%ﬁﬂ%‘%
us, sin the model according tot e embaodiment of the present
slfh\!ﬁmtowﬂ@&@s RIS €SS DEOGr ARSI BN ealdIashersy agcerdiay i
individual events, the model is superior to the other models in these
Ppaivies: LMisd pF&‘*}/@r whjtlt 20 NSkethe et gissEeHiations of the

| bje il b described. G | t d
Bocorting o ECMACHTBH NG4S SPUECaTinE KR FIShey Bho

tﬁénﬁQQgeL$9&@§r 300 according to the embodiment of the

present invention. 'In Fig. 5, event handlers

onEventA(), onEventB(), and onEventC({)} are interfaces.

The contents of the event handlers are described as.

- scripts. The contents of the event handlers are -

created and implemented by for example the content

creator side. In the UMD video scrip standard, an

event haﬁdler is provided for each event of which the

movie player object 300 ihforms'the script program. In

the example shoWn'in,FigL 5, it is. decided that a

‘process'program-exeéuted upon occurrence of event A is

event handler'onEventA(). This applies to event B aﬁd-

event C. Thus, when event B oCcﬁrs,-corresponding-

'event'handler‘onEventB() is éxecuted. When event C-

occurs, corresponding event handler onEventC() is
executed. | | |

Sincé the system side selects an event -
handler called upon occurrence of an_évent, the content

creator side does not need to describe a process that
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- event Chapter and

object, as shown in Fig. 2 and Fig. 3, the movie player, 15 object 300
according to the embodiment of the present invention has a property and
a method. When an external object designates an object name and a
property name, the object can directly read and write a property. Instead,
when method setXXXO (where"XXX" 20 represents a property name)
that sets a property value and method getXXXO that reads a property
dﬁr@@aﬁ@%fméttr@%emoqg@amreéd andavrite pigernes of asther
objects. Fig. 7 shows a Jist of examples of pr pertles 25 that the movie

player object P36 hés %‘gﬁ STEREMEE %ot s?)gﬁﬁ“fg e BlopRATH23
9a3- 178 norﬁzee%@%@fat&%%wcf@& Treaghonly PafRIpeIers

323A 30 l%own in Fig. 3 are as follows. Property scriptVersion represents

ntaekvetsiap 0 tia U O siddescripbeRropertyHan gusgeiintey epreerisy
the language code of the menu display language that is set to the UMD

- 1figéo B Xﬂf"é'rsF’roﬁé}%ﬁd}&éf’?g@ég%%ﬁe%épﬁé%@ﬁ%dﬂ%@e%nﬁﬁﬁﬁe

%od%of thgnajy géo Iangggge (t’%aat rf*lf %:aé té rt]giaéng éldeo p{a(\ye r%Property

Ubtitiet angua Ecode represe S oPthe’su

dﬁﬁg%&e ribakissebinthe UMR yidearplayer. 0 Y¥hen-adiscisdaaded

into the movie player 300, a scrip file that is read from the disc is decided
tacomdingan thddiringe tote sepristnteasrprdperty slahgfageedde £
that is set in the read- onI% garameter

corresponding event handler
onChapter is executed. When reproduction time for
event mark EventMark elapses, a correspoﬁding mark

event occurs. At the end of the play list, the movie

player 300 pauses the reproduction of the play list .and

informs the SCriptilayer 302 of event PlayListEnd. The

script_layer.Boz side causes the movie player 300 to

start reproducing another pléy'list‘in the.
'._cbrresponding event handler onPlayListEnd(); In such a

manner, the movie player 300 continués'to reproduce a

sequence of play lists in the order that the content
creator side intended. |
'In-such a manner, whilé,the_piayer-is_

operating, various events ocour. When an'upper level

_;program is 1nformed of an occurrence of an event the

- .. upper level program can grasp the state of the player.

When thé upper level programlprdvides progréms (event
handlers) that are executed accdrding;to events of

which it is informed, it can_handle‘various events.
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RphefE

323A. When the disc loaded into the movie player 300 15 does not have a
script file according to the language, a default script file is read from the
disc. For example, a file recorded at the beginning of a plurality of script
files is read as a default script file. 20 Properties that belong to the player
status 323B shown in Fig. 3 are as follows. Property playListNumber

resentst e pI list number of a_play list that is currentl
g d%cea P?op cﬁaﬁe%ﬁmgéjlﬁe k?gseqﬁg ﬁf@?ﬁgpé?ﬁﬁ ber of a
25 chapter t%&“ﬂﬂ@%’o@ﬁi@%@&ﬂ?gﬁ% FI9Rarty addepiyumber
represents the video stream number of a video stream that is currently
deeiog idmrddaced inRrdpenty aedio Nive bapispre serty thanaeciesiieasn
number of an audio stream that is curreng)ér;elng reproduced. Property

ady RRENBMRR rdfesantthe saptudendRriumBil bf -ubliffe stream.
tﬁ]g |§ é @t%pﬂn 2 %:P LG Pro % Jﬁaé/n tT| e repreg%rll:tg Sthe
of t the

Eim e play list when't eglnnlngo st is 0.Pf0 erty

taudiellag wiesigmatas cNEidcekivealidie gaprasuction aad Bipbnt

monaural LR. Property subtitleFlag represents ON/OFF of the subtitle 10
hagidaeen apeedddingofaurbhe eierlt of svineH ledemw rhpd (L, tRe

channels of %ereo audio are inde endently used as monaural audio
e actively ignored

As event models,_there may be an event
listener model,'a_singléfmethod model, and so forth.
In an evént.listeher model., an objecf regisfers a
listener according to a predetermined event to:the
player object : When an event'tﬁat Océurs‘in the player
object is an event that has been reglstered the player
object transmlts the event to the object that has

registered the event The;object executes a_

corresponding method. 'In_a'Singlemmethod model, one

method is-called whatever.eventLOchrs.

| The event model accor&ing tb_the'embodimént
of the present inﬁention.is sihplef'than aﬁ e?ent"
listener modeifﬁhat féquireé processeﬁ_such as event
registration proééss.and-evenf deletion process. The

sihglemmethod medel'needs to know what event'0ccurred-

. and describe in the method a pre—process'that changes a

process routine according to each event that o¢curs;
Since the method is implemented by the content creator

side, even if the model is simple, the load of the
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When the movie player 300 is in the play 15 state or the pause state, each
property that belongs to the player status 323B represents these
information. When the movie player 300 is changed to the stop state,
each property that belongs to the player status 323B is backed up as the
resume information 324. At this 20 point, the contents of the player status
323B may be cleared. Fig. 8 shows a list of examples of methods that

CARLABYIGHSfeBh & 0IREE aREafiethdds B8FdSieY tohenRE®Bd

agli’% sh%\;gngn Cl%‘q: Si% I\/Isetggg 2§ lea)i(a? rregrodéjcgg é/gdeor%at%. Method
play&aﬁapterﬁ e3|gnatles a chap(?e_r and re‘p?oé)uces Vill&6 Aath of the

(Aevigsatedchapian Methed stopghstapmeeiy0d¥einw3d vides dafaa
Method pause() pauses the reproduction of video data. Method playStep(

ahfeprbgucesediddd cata mtepiby Sieh. Methoe chdngaStrghms ) changes
avideo_stream, an audio stream, and/or a subtitle stream. 5 Method

LIS StAGSOF i aMstife sy SERE IRy Stard Afie BEtEE State,
18uihedikeofthe meng @ex%re%@-%ﬁggs;%%seegkamsﬁ%%aqrgegwcﬂon

of video data and clears the conten the resume Information 324. 10

adseeidingitotheildMbuidea Stangand, &/jdamh claim aan. beisplgyard ata
part of the display screen. The following four methods are methods that

taisphy olepTlArede Aaihofhe eRs ey 8deen. Method

4. Movie player object
Next, the external specifications of the

movie player objebt 300 will be described. Generally,

an object defined according to the ECMA script language

- specifications has a property -and a method. Like this

object, as shown‘in-Fig; 2 and Fig. 3. the movie player

- object 300 accordingrto the embodiment of the present

invention has_a ptoperty_and a_method; Whén:an,'
external object designates an objebt:name and a

propertY-naﬂe, the.objeét can_directly_read and write a

‘property. Instead,.When method setXXX(} (where_fxxxh
 represents a property ﬁame)'that sets a property value
. and metdergefXXX() that reads a pro?erty value are

. defined, the methods can read and'write_properties.bf-

other. objects.

Fig. 7 shows a list of examples of properties

‘that the movie player object 300 has. Thesé_properties

- correspond to the property'323 shown in Fig. 3. :The

properties that belong to the read-only parameters 323A
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setPos() sets the display position of video data. 15 Method getPosO
obtains the display position of video data. Method setSizeO sets the
display size of video data. Method getSizeO obtains the display size of
video data. In reality, the movie player 300 and the 20 native
implementation platform 301 are integrated. In other words, the movie’

layer 300 UMD and the native. implementation platform 301 are .
B PtatkR) dCHaraharE © AMBTHAS Sinat TORRREF e S PTG

r\\g\'g]%%@iér%w%@gi@w Seftware hahcotals the MR 25 player.

at portion is hardware and what portion is 'software depend on the

PimpjementellstychyeCeae exappiaanan tieeU M playgeiscardrersanal
computer or 33 the like, the other portions except for the disc dive are

thsmpesY Slsutinie LHERAE SinkRAYMES pRGEr 0 ukbE, BBTRYasifiee

- p(}.isc d{jve, Epr examé)le the vidﬁo decode&, the audio decodcer, %r[}ld so forth

_m%%%e 5 compose %f%%? v?arael:l%ﬁ ,em% %dg?ggr%srhe% S, and events

18¥hanged beduedr thanoxiedalay ara3fland than Hetive inplementaten
platform 301 are not limited to those explicitly shown in Fig. 2, On the

Utiihew haed, \pillamspect Frkey inpmts ulotdfttheusegusasiovdein Fig. 2, -
the user's input 310 _ is received first by the native implementation platform

TSPEARA O Whias ARIMARR ifPRnETalits ﬁ&ﬁﬁf’fé@ﬂ@@eﬁ g
tgakmggtgg@eﬁ§eﬁﬁéthﬁD.videq player. . ' _

When a disc is loaded into the movie player

300, a'scrip file. that is read from the disc is decided

| according to the language code represented by property

languageCode that is set in the read-only parameter

'323A. When the disc loaded into the movie player 300

does not have a'scnipt filé aCcofding to'thé language,

a default script file is read from. the disc.  For

" example, a file recorded at the-beginning-bf a

plﬁrélity of script files is rea&'as a default script

1file;

Properties that belong to the player status'

-'3238'shown in Fig. 3 are as follows. Property

playListNumber represents the play list number of a
play list that is currently being reproduced. Property

chapterNumber represenits the chapter number of a

'chapter_that is currentlylbeing reproduced. 'Property

- videoNumber represents the video stream number of a

video stream that is currently being reproduced. .
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user's input 310. The native implementation platform 15 301 determines
whether the user's input 310 is a command to the movie player 300 or an
event to a script program of the script layer 302. Depending on the
determined result, the native implementation platform 301 generates the
control command 311 or the key event 20 314 and informs the
corresponding upper layer (movie player 300 or the script layer 302) of
Pihepganeyateddéontoizommeanpd 84 éor keyleveati8lid Fyre andriugibkl:
show examples of key inputs of the user's input 310, In Fig. 9 and Fig. 10,

o%5 RBy SHHNiRg PrEMERNRAE abSt BRI IRFS M RPFO R
n.the impl i id. 9 s es qf key i it t
st R S L G e O
niatislen eerraspAiing teea penesteynikey VK ROWER GNbpDviles a

function corresponding to a power ON key. Key VK_POWER_OFF
rppvtitscefinctionareiespondmyld st Pow et ORreRen eyt viEny

provides g functign corresIE)ondinggtg&ggggggﬁa#g%ixgi%%%gakrggr##gts

oends aLammand oi ata P ulain¥ K BE THBNFRroyidesa functien
that returns the process by one 10 step. Key VK_PLAY provides a
repctducoiespendingital playkeydhatistartsitite peprogduction

o%eration. Key VK_STOP provides a function corresponding to a stop
subtitleFlag represents ON/OFF of the subtitle _

indication.

The dual monaural is a mode of which left and

right (L., R) channels of stereo audio are independently

used as monaural audio channels.

When the movie player 300 is in the play -

state or the pause state, each prdperty that belongs to

‘the player status_323B reprééents these informatidn.

When the movie player 300 is changed to the stop state,

‘each property‘that-belongs to the plaYer status 323B is
 backed up as the resume information 324. At.this

' poihth the contents of the player status 323B.may be

Cléaréd.~.

Fig. 8 Shpﬁé a list.of.examples 6f methods
that-thé‘ﬁovie plaver objéc£.300.haé. .The:methods
correépondfto the method 313 shown in Fig. 3. Method

play() reproduces video data. Method playChapter()

designates a chapter and reproduces video data of the

designated chapter. Method stop() stops reproducing
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key that stops the reproduction operation. Key 15 VK_PAUSE provides a

function corresponding to a pause key that pauses the reproduction
operation. Key VK_FAST_ FORWARD provides a function corresponding
to a fast forward key that performs the fast forward reproduction
operation. Key VK_FAST_REVERSE provides a 20 function

ding tg a fast r key that perf the fast
VR8s R opbIBRBR K BPIAC | SR PR IGRD HBIIES H10Rch

VEAESSRANEING tra+slew (Mm%w)th@&&%@m@e@a@@rdﬁ%

reproduction operation. Key VK_SLOW_REVERSE provides a 25 function |
stepedponsiiregpto aMtovh e versa) ey thatapdformmmtigersvarseisiew
reproduction operation. Key VK-STEP_FORWARD provides a function
S E81¢88horfin G RS SHEF b WATD 1Y tRafpétidr he¥5RMtd step
reproduction_operation. Key VK STEP. REVERSE provi function -
Mé%hog(ﬁsgﬁiﬁxgﬁ%}%Eéé ).o?%a 5 é%eﬂﬁfgy g%%@e,r¥%8

corresponding m erse) key that performs the reverse step

‘stesoduction opaiatignbskigs £ showskeyHeputswéthorespret iadbge

menu operations. Key VK_NEXT provides a function corresponding to a
phevtedesidibtiorMedynpdt irperd4 Jvaltionwt thpresenrofiestikay of
VK _PREVIOUS provjdes a function corresponding to a previous _
Tepbeh o pHARRIE with
1 k%MK NESGT ard key VK_PREVIOUS, the user can designate for
example the movement to the next chapter and the previous chapter,
respectivelyAccording to the UMD video standard, video

" data can be displayed at a part of the display screen.

The following four methods are methods that display

video data at a part of the display screen.  Method
'-‘setPos(} sets the display position of video data.
'Method-get?OS() obtains the display position of video

' data. Method-setSiZe() sets the display size of video_

data. Method getsize(}'Obtains the diéplay size bf
video data.

In reality, the movie player 300 and the
native.impiementation~platform 30i are inﬁegrated. In. .
other wordé,.fhe ﬁovia ﬁlayer 300:UMD‘and the:native' |
imﬁlemehtatién platform 301 are corfelated'as hardware,f
a UMD player that loads a disc and.repréduces video
data from the disc, and software that controls the UMD
player. What portion is hardware and what pértion is
software'depend on the implemented structure. For -

example, when the UMD player is a. personal computer or
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Key VK_UP provides a function corresponding 15 to an up direction
designation key that inputs a value that represents "up.” Key VK_DOWN
provides a function corresponding to a down direction designation key
that inputs a value that represents "down. Key VK_RIGHT provides a
function corresponding to a right direction 20 designation key that input a
value that represents "right. Key VK_LEFT provides a function
tberrdspondingi¢o atiekt dirpotidn desigaaimpleyrthat tiputsidsal sl deat
represents "left." Key VK_UP_RIGHT provides a function corresponding
afeFat OPpasight U B RbT 87 Resighattdh Rey thagiput! Ry Gt +°
urseepci(?s%nég &Q 0 ertﬂ%htdllg%y Xwg—l'ﬁ:g 859%@&?]?33 %tlg.rﬂdeo
corresponding to an upper left direction designation 36 key that inputs a

dvdyadhat repeesents dInpetdrib T KeyndK soOM¥NL RIGHY prevides a
function corresponding to a down right direction designation key that

Cimppesse Ay atde i degresentd hativn MgHTORSy VROWEAS | B 5

_e&rowdesaf nction coyres ondln% to a down left dlrectlog_od Si ngtlglggey_

R HuREs PthaP TRt e RAE these diréction Keys,

nte; vsen g desidnatedfon examplethn mavergent ofdhergurseran the
display. 10 Key VK_ANGLE provides a function corresponding to an

thogle chepde &y yatsdesignates Bihgangle change operation for

multi-angle video data. Key VK _SUBTITLE provides a function

..Cowesponmﬁﬁ%dqge other hand, with respect to key inputs

of the user, as shown in Fig. 2, the user's input 3190

is received first by the native_implementétioﬁ platform

'301. In other words, the native implementation

platform 301 receives a key input of the user as the

user's input 310. The native implementation platform

' 301 determires whether the user's input 310 is a

command to the movie playér 300 or an event to a script

ﬁrogram of theISCript layer 302. Depending on the :

dete:minea result, the native impleméntation:platform.
.30irgenerates the control cbmménd 311-of-the kef event
314 and informs the'cdrresponding upper laye;.(mbvie
player 300.0r tﬁeisCript iayer,302) of the generated.
cﬁhtrbl command 311_or-kéy event.3l4; ' S

Fig. 9 and Fig. 10 show examples of key

:inputs of the uéérfs input 310. In Fig. 9 and Fig. 10,

keys having prefix "VM" are‘abstracted‘virtual keys'
that do not depénd on the implementation._'Fig. 9 . shows

examples of key inputs with respect to the opérations
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subtitle change key that designatesEnglish subtitle, 15 Japanese subtitle,
and subtitle ON/OFF. Key VK_AUDIO provides a function corresponding
to an audio change key that designates an audio mode such as surround
mode or bilingual mode. Key VK_VIDEO_ASPECT provides a function
corresponding to an aspect change key that 20 changes an aspect ratio of
video data. Key VK_COLORED_KEY_1 provides a function '
oforkésh IR toPd tfdred HnctidiPkey i -REYRAK RESVORED KEY_2

f@?‘z’éfgg{rgéé%%‘(’%}i @f&&.”gﬁ‘gat?%%%@?rﬁge%T‘C“Rg%%@- PORER on

provides a fuhction corresponding 2510 a colored

pBGloR key 3rhay ML QLORENJNEYnd RIoVides@inchN key .
corresponding to a colored function key 4. Key VK_COLORED_KEY_5

KerpVIHESEOREROR B 7sorrebpeadingiivncediondionsearrapingeyo a
VK_COLORED' KEY_ 6 provides a function correspanding to a colored

PRINRFOR KBy BEBmc e %ﬁff&%goﬁ’ﬁ%‘ﬁe@ﬁﬁp&s%ﬁ%ﬁ/%lg% Fig. 9 are

cdifferant in theirrojes fromthase of tha key fnys shawy inEig, 10,408

native implementation platform 301 needs to select destinations that are
VinfEREEROfthekefdrputs £As cdeisanibe dabeve kel mgutscs owreintieiy.
9 designate 10 the reproduction operations of video data, audio data, and

kephifelaatatgPimed tREWBADE iAplchfdifataP Pratfofff B0 FeE&VeR ne
p2oPEEY BPYS RILYENN ¢ Eide 95 NEAIP L RN Qs (NG QA G
step.

Key VKfPLAY prbvides a funéfion corresponding
to a piay-key,that starts the reproduction operétion.
Kej_VKWSTOP ﬁrovides a function correspbnding;to.a_stop

key that stops the reproduction operation. Key

- VK_PAUSE provides a fdnction'corresponding_to a pause

key that pauses the reproduction operation. Key

VK_FAST FORWARD provides a'functidn=¢orresponding to a

. fast forward key that performs the fast. forward

reproduction operation. Key VK_FAST;REVERSE prdvides a
funcﬁibn corresponding to a fast reverse key that

performs the fast reverse reproduction operation. Key

- VK“SLQW_FORWARD provides a function corresponding td a

slow {(forward) key that performs'the forward slow
repfoduction 6peration. .Key VK_SLOW_REVERSE provides a
function corresponding to a slow (reverse) key that o
pexrforms the reverse sléw reproduction operation. Key

VE_STEP_FORWARD provides a function corresponding to a
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implementation platform 301 converts the received key 15 input into a
command shown in Fig. 11A, Fig. 11B and Fig. 11C and informs the
movie player 300 of the converted command: On the other hand, since -
the key inputs shown in Fig. 10 are the user's input 310 to the GUI, the 20
script layer 302, which structures a screen and generates buttons, needs
to be informed of these inputs. When the native implementation platform
sBOp refeeswhe dekeytihpatsphodermdighE dothendess @put 310,
the native implementation platform 25 301 converts the key input into the

T eRERENEA 08 RIS 2208nd iKRmEEhE SERp A RYETST2 SRR EIRAL 2
fé&ét'i@nlééil%%zgﬁl%i@h%s pfthe key-avent 314 38.acropdipg @ the key

Inputs. Fig. 9 and ow also key inputs with respect t0 stream

p&bEagmeperationssuel s eypV ke AN taaynV Kk pBW BT IHIE, and key

VK_AUDIO. These key 5 inputs are key inputs that accomplish the same
functions asFsteand Ehaigevmeiestisihanire stkph pre§RES befBriiito

the movie player 300. Next, n}@f%ds shown.in Fig. 11A, Fig. 11B and
el IS Boscriver e CoRFan iy o Funcedof

cp-ivsSeaichyplayListiwel dgsignginsitiederogustion of ayelay list
that is being reproduced from a designated time. ArgumentplayListTime
vedpreséhiz the efime o thissplagdistwhenitbe DEgikREY 608 mapvides

a function corresponding te a previous designation key

" _that inputs a value that represents "previous." With

keY-VK;NEXT and key VK_PREVIOUS, the user can designate

'for-example'the movement to the next chapter and the

previous chapter, respectively.
Key VK_UP provides a function:corresponding .

tO-ah up direction designation key that inputs a value

' that represents "up." Key VK_DOWN provides a function

correspending to a down direction designation key that

inputs a value that répresents “down." Key VK_RIGHT-

provides a function corresponding to a right direction

designation key that input a value that representS' ;

“*right." Key VK*LEFT'provides_a.function COrresponding

to a‘left direction designation key that'inputs_a'value:

' that represents "left." Key VKfUP_RIGHT:proVides a

function cofresponding'to ah upper right direction

designation key that inputs a value that represents-
"upper right." Key VK_UP_LEFT provides a function

corresponding to an upper left direction designation
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list is 0. Since this command does not designate a 15 play list number, the
time represented by argument playListTime is a designated time in the
range.of the play list being reproduced. Command uo.playO designates
the start of the reproduction at a predetermined reproduction speed such
as regular 20 reproduction speed. The start position of the play listis -
decided according to the resume information 324. When there is no
Kerivhasn topespormding lethechedurne mreasatich 32onRE ukefs . "
eration is_ jnvali d. This command corresponds to the exegution 25
el R R Roth 6 BB oRREHS ST (IS £

£ORNANG 1 1hRUSEL FaRRSL Heaignalma Playnisk oymbes 3. apd
uo_playChapter(chapterNumber) starts reproducing the play list being

veposluckd frare prebapies désiguatedilghargtimaetyc AR EOWNN BEF T
Without the chapter number designated, this command starts 5

DERIBRRMANEINSS HODr SiRTRE BREMHIMPoftPe2casEr BERE

';{egé"#&‘f&g- JRiscommand REY R E’éqg%ﬁ}glo% p@é’%ﬂé”‘p{%r without

“the chapter numbet designated. Command to_playPrevChapterO starts
reprashisigsthegay listdram theymppediaiedepi@viosstibehaies . the
Command uo_playNextChapter() starts reproducing the play list from the
UgsredlaklydasigshisteE Comrampliso Hiep(retopranpraefiiciitetheplay

list. _ ~

-cursor on the display.

Key VK_ANGLE provides a function

' corresponding to an angle change key that designates'an

angle change operation for multi-angle video. data. Key

VK_SUBTITLE provides. a function corresponding to a

subtitle change key.that‘designates English subtitle, .

Japanése subtitle, and subtitle ON/OFF. Key VK_AUDIO

- provides a function corresponding to an audio change

key that,designatés an. audio mode such'aé_surround-modg
or bilingual mo@e. VKey VKMVIDEOMASPECT pfovides a
function corresponding to an aspect change keY that
changes an aspect'ratiolof.§ideo data. Key

VK_COLORED_KEY_ 1 provides a function corresponding to a R

colored function key 1. Key VK;COLORED~KEY_2_provides :

" a function corresponding to a colored function key 2.

Key VK_COLORED_XEY 3 provides a function corresﬁonding
to a colored function key 3. Key VK_COLORED_KEY_ 4
provides a function corresponding to a colored function

key 4. Key VEK_COLORED_KEY_ 5 provides a function
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Command uo_jumpToEndO jumps to the end of 15 the play list. This
command corresponds to a user's operation that causes the movie player
300 to stop the reproduction and generate event playListEnd. According
to this command, the script layer 302 executes event handler
onPlayListEnd. Command uo_forwardScan(speed) 20 forward reproduces
the play list at a reproduction speed designated by argument speed.
copreRth it ackwardssasisneedh haskwaldueprasiucesde play list
at a reproduction speed designated by argument speed. Argument speed
VEf (HeEORBEYIS2 P o VibdRardS cemispebdpapgrresponding to a
uQ_backw, rdScan(ﬁs),‘p etglzJ giepends on the implementation of the UMD
c{ﬁ%}gg %ﬁ]a PR a%ﬁ o playStep(forward) forward 40 reproduces the
play list stepdystep +GaMMmaNs 19,13y BtapRagwArd) Backvaidown
reproduces the play list step by step. Command uopauseOn O pauses
itherteproduetion dfithéeptan list accatding-tara liser'€ apetatise: of
Command uo_pauseOff () cancels the pause state of the reproduction of

thie H&Y I4PRRBFAIRGY A iBerfsibherafion. ESmARTHYe

.uo .changeAudioChannel(value anges,the chan Io&audio data or
“ohe %ﬁ‘ng?r?e % %aP?gﬁggn%%ra %%pfc%ﬁ%ﬁon.%ﬁénf?ﬁs command is

aexacuied.i tresvalde of dag augioblagaeesds torke aesprdinghit shanged.
‘Command uo_setAudioEnabled(Boolean) turns ON/OFF the audio
depcambathepbpiecoiptangniputs shown in Fig. 9 designate

the reproduction operations of video data, audio data,

and subtitle data. When the native implementation

platform 301 receives one of the key inputs shdown in

Fig. 9 as'the user's input 310, the native

.implementaﬁiOH platform 301 converts the received key
input into a command shown in Fig. 11A, Fig. 11B and
Fig. 11C and informs ﬁhe-moVie player 300 of the

- converted command.

- On the.pther hand, since the key'inputs'shOWn

- in Fig. 10 are the user's inpﬁt'BlO to the GUI, the

script layer 302, which structures a screen and
generates buttons, needs to be infprmed'of these
inputs. When the native implementation platform 301

receivesfone of key inputs shown in Fig. 10 as the

.usex's input 310, the ﬁative-implementation platform

361 converts the key input into‘the'gvent 314 shown in
Fig. 2 and informs the script layer.362 of the event.

314. Fig; 12 shows examples of the key event 314
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executed, the value of flag audioFlag needs to-be 15 accordingly
changed. Command uo_setSubtitieEnabled(Boolean) turns ON/OFF the
subtitle stream. When this command is executed, the value of flag
subtitleFlag needs to be accordingly changed. Command
uo_angleChangeOchanges the display 20 angle. When the movie player
300 is informed of the user's operation for this command, the movie
aprRYEAING iﬁ%rﬁ%ﬁh&%ﬁriéﬂﬁ%ﬁaoz of event angleChange. Command

uo_. audioch (aydioStre mNu han es the, audio stream to,
reproduced. o?nmléana g.o 5y Suibti é%nge%su%?tlé"gﬁeam%msoer}?%

‘refignges thg %@E@rﬁt&?ﬂ&b%ﬁ%‘i@g%ﬁ% Nexdnthedeladignship

between events shown 41 in Fig. 12 and methods of the movie player

- VROGMGLBe descrivisdIivETEILEyertndeke jurils A8 I0enu Thies endtive

implementation platform 301 informs the script layer 302 rather than the
1ﬁﬁ)‘<‘lﬁpla‘§§r 560 of Y52 VERE WRETRIRPSCHTR 14y 3B2Heceives event
men scriptlayer 30 cute t onlen t exit is
SR G e G L TE

peogplateptherdMix videorapplication. Whepdhe sotipt layer 302 receives
event 10 exit, the script layer 302 executes event handler onExit. Event
up, event doﬁﬁﬂ%veﬁma@@@wtsmne\iéhtﬁéa}slﬁ1é/erﬁ-‘f®ustitﬁ,
e\éent pushﬁ _
cC Wlll be descrlbed in detail. Command

uo_timeSearch(playLlstT;me) designates the reproduction

. of a play list that is being reproduced from a

designated time. Argument playlListTime represents the
time of the play list.whén the beginhing of the play
list is 0. Since this_cdmmand_does'not-designate a
play list number,'the.time repreéénted by argument
playListTime is a designated time'in_the range of the

play list bging reproduceﬁ; Cbmmand.uo;play()

- designates the start of the reproduction at a

predetermined reproduction speedISUCh as regular

'reproduction speed. The start position of the play

. 1ist is decided according to the resume information

324. When.there is no information correspoﬁding io the
resume informatibn‘324, the user's operation is
invalidated. This command cdrresponds to the execution
of method play() without the play list number |
designated. With this command, the user cannot

designate a.play list number.
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event cancel are events that occur when button images 15 as GUI parts
on the screen are focused. The native implementation platform 301
informs the script layer 302 rather than the movie player 300 of these
events. When a button image is focused, for example the cursor
displayed on the screen represents the coordinates of 20 the button image
so that the button image can be selected. Event up, event down, event
left, and evenborighhacaws ieivahdp teiiopiapge NdawabUtiobart s
image, a left button image, and a right button image are focused,
reppediveip Evidre faciih dddilrs vHen 3 el batere indgeB dcused.
Event focusOut occurs_ when any focused button ima %is defoﬁu;zgd. £
93 For anyJA ou
ti06URRd PLEN IMAGEE VRIL LRSI AECURWRER Srfahie! Spgiation is
performed against the press operation for any button image. Event

ragobhycdnthevent qahtiguRbytaré rorevents thatciausentge striptiayer
302 to start executing a script. Event autoPlay is an event that causes a

chapikt e abokhaticanp seduessbuting wReF AMBRE S HAHEGSRIERS to
ti P ipt 1 ( ting f ition that =~
mE o P I SR AT RS i cala Lpmiligpasiion hat

€ SCrip opped according to for example the resume
daforgradiena324cuhaiaa distdsgarsat dher preeprograna il are
executed when events shown in Fig. 12 occur. These programs
reproducing the play list from the immediately previous
chapter. -Command'uo;playNextChapter()-starts

reproducing the play'list from the immediately next

chapter. Command uo_stop() stops reproducing the. play

list.

Cbmmand uo#jumpTdEnd() jumps to fhe'end of

~the play list. This command corresponds to a user's -

operation that causesfthe.movie plaYer 300 to stop the

reproduction and generate_eventfplayListEnd. According

to this command, thé-scfipt‘layér 302 executes event

handler onPlayListEnd, Command'uo;forwardScan(speed)”

.forward'reprpduces the:piay list at a reproduction-

speed deSignatedfby'afguﬁent speed. Commané

‘uo_backwardScan(speed) backward reproduces the play:.

list at a reproduction speed designated by argument -

~ speed. 'Argtment speed of these commands

uoﬂforwardSCah(speed} and uo_backwardScan(speed)
depends on the implementation'of'the‘UMD video.playér;

Command uo_playStep(forward) forward

©
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corresponding to the events are referred to as event 15 handlers. Events
and event handlers can be correlated using for example names. For
example, event handler names are created by adding a prefix."on" to
event names. Fig. 13 and Fig. 14 show examples of event handlers.
When the content creator describes the 20 contents of event handlers, the
UMD video player can perform various operations that the content creator
renreluees 18hshokagxaliples vt eRe s tvdtehe nioviEaRGer 300. has
and corresponding event _argler}sc. 25 Events shown in Fjg. 13 .
CorPIbERHYB tHEEOERESL2 BRSIH Eigt SPTRAHT e plloeP 308 115t
i h ipt layeeQof e@{%gow in Eig 13,dhe 43 event
Slﬁﬂaggrftzlr}?a%&’st agrgélgrﬁs %%interfacest.gT e contents o %Ehegé%ent'handlers are
rispledentecblny the. contepil agealdsusing therstiipy languages8mte the
event handlers have such a structure, when events occur, 5 operations

ORRF BHel htent CRBES AN MR AAFA BkdoApRSIfelS ERRt AR ENd
t hapd Mark ( (ecute is-det: .
T S R e B A e B R e &

aPla¥er-3Q0 ispeprrdusing the play list, the movie player 300 detects a
~ play list from the play list. When the movie player 300 detects an event

mark, the mEemmpiagerga0hinariihd sefipaapeldozdfrie) changes
the channel of audio data or one‘channel'Of dual
moﬁaural reﬁroduction._ When this command is exXecuted,
the value of flag'audibFlag needs to be adcofdingly

changed. Command uo_setAudioEnabled(Boolean)} turns -

| ON/OFF the audio stream.. When this command is

executed, the value of flag audioFlag needs to be

: adcordingly changed.. Command

udﬂsetSubfitleEnabled(Boolean)ﬁturns ON/OFF the

subtitle stream. When this command is executed, the

'_valué_of-flag subtitleFlag needs to be accordingly
;Chénéed. Command uo_angleChange()chaﬁges the display -
._angle. When the movie player 300 is informed of the‘
-.user's-oberation for this-coﬁmand, the movie pléYer 300
" informs the script layer 302 of event angleChange.

.. Command uo_audiochange(audioStraamNumber) changes the

audio stream to be reproduced. Command
uq_SubtitleChange(subtitleStreamNumber) changes'the
subtitle stream to be reproduced.

Next, the relationship between events shown
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event mark. The script layer 302 executes event 15 handler onMark(
corresponding to event mark. -Likewise, event playListEnd and event
handler onPlayListEndO are executed when the reproduction of a play
list is completed. Event chapter and event handler onchapterO are
executed when a chapter mark is 20 detected. A chapter mark is
embedded in for example a play list and detected by the movie player

i30Gwgile itz isaegreducingithegay Hist. lyenkandlaGhangs ang £Yenbe
handler onAngleChange() are executed when the angle change is 25

dessigridred bim dédsidperdiioan Fomeramplenpiehokéy itpae. The
VK ANGLE is mgut to the native mglementatnon Iatform

ReopIRSES P D B SHARETa 0 tnd R oA GRERE
1%'95@”36”9110&’&‘(895{%%HS%&%'WRH{;%O pacemmand of this

ud_angleChange() and supplies it to the movie player 300. The movie
eplayer. 30Qgenetates svenpangleg@hang® 3 coeneepoe&mgmnbnnwami

uo_angleChange and supplies event angleChange to the script layer 302.
thige SEAPlayR36Y e%@@ul%%%%iéﬁ?ﬁaﬁﬂl@?&nﬂﬁ@@éﬁ’én@ end.

el spond#: glto event anglte Pginge (LfeIV{’;!l gyent afr?'rggn ange and

even handler onAudiocCt hange O are 10 execu edﬂwﬁ f the audio ¢ ange
psglesighated by 8 Heeks RRemtion. BvaniabdteChangmane-cyent

handler onSubtileChange() are executed when the subtitle change is

a@e@igmaq;y.a dgbegophmtﬁm};ipt layer 302 receives event
exit, the script'layer_302-exe¢utes event handler
onExit.

Event ﬁp, event down, event left, event

right, event focusIn, event focusOut,'event push, and

“event cancel are events that occur when button images '~

as GUI parts on the screen are focused. The native

implementation platform 301einforms the séript layer

302 rather than the movie player 300 of these events.

When-a button 1mage is focused for example the cursor

-~dlsplayed on the screen represents the coordlnates of

the button image so that the button 1mage can be
selected . Event up, event down event left, and event
right occur when an up button 1mage}.a down-button

image,'a'left button image,-and'e'right button image

~are focused, respectively. Event focusIn occurs when

any button image is focused} Event focusOut occurs
when any focused button image is defocusedu Event push

occurs when a press operation is performed for any
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Fig. 14 shows examples of event handlers that 15 the system object has.
The event handlers shown in Fig. 14 are event handlers that the native
implementation platform 301 has in advance. The native implementation
platform 301 informs the script layer 302 of the event handlers. 20 Event
menu and event handler onMenu() jump to a menu. Event menu is an-
event of which the native implementation platform 301 informs the script
flages @020 thelneag keyHi¥ PRésRANSied UBEFEBBerdiBR. T he script
Iaﬁ:—:‘r 02 recei\{_e_s the ,eventté egecute& the 25 co regﬁonding event
“Raister 8 ]éﬁu(lj?gnd"grrgnges?gﬁ‘ di%ﬁl%%l% I paertspfﬁatggompose a
oPERH SEERENFWIth seNent hapdier paMenuf . Event exit and event handler
5 onExit() are an event and a corresponding event handler that the
native implemeatatioaytatftray3@h gersratds edreniib odrhpietesthe
“UMD video application. When a user' operation or the like designates 5

effidoinpikfidn SRR JEISHGTERRE BRITEFIEE Zpihfers B hative

e&”)ﬁé%’@ eﬂg@ﬁgﬁ%ﬁg@ 30&4@‘1%““3&‘8&8&? AyeL 302 ol gyeqtext

en the DZ recelves event ex_| the SCI’Ipt perrorms an exit
chrhesess withavept handlat ooyt cavart IdrarePlaye eMeaniandien a

onAutoPlay O , event continuePlay, and event handler onContinuePlay O
dgtant dxecdtindechrredporRihgrsdipin REiges eparRdrmanaledsTdimketo
I%G%%Q(gjgghting from the position that the script was
stopped according to for example the resume information
324 when a disc is loaded.

_.Thera,are programs that are eﬁecuted when
events shown in Eig. 12 occur} These prOgramsr, “
cOrresponding't§ the evenﬁs are referred to as event

handlers. Events and event'handlers can be correlated

using for example names. For example, event handler

. names are created by_addihg a prefix "on" to event
’names. Fig. 13 and Fig. 14 show examples oflevent'_
‘handlers. 'When.theﬂcontent'creator describes the

‘contents of event handlers, the UMD video player'can

perform varioﬁs operations that the conteéent creator -

" intends.

Fig.ilB shoﬁsfexampleé of events-that the
movie player 300 has and corresponding event handlers.
Events shown in Fig. 13 correspond fo the event 312
shown in Fig. 2} The movie player 300 informs the

écript layer 302 of the events shown. in Fig. 13. The
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there are event handlers for buttons. However, event 15 handlers for
buttons do not closely relate to the present invention, their description will
be omitted. Next, with reference to a flow chart shown in Fig. 15, an
example of a process that executes a provided program upon occurrence
of a user's input 20 event will be described in brief. Fig. 15 shows an
example of which while the UMD video player is normally reproducing
edaidfranmdiseswhen the Haer presses ther abed' keyhe cayaesHies
UMD video player to reproduce the next chapter, the UMD video player
oftintjhe teethen5 hexidhempteraaosolidipd covéretiesl bputdeargpntent
reproducing the next chapter, and displays a prepared message on the

cEEREAT 4B VR TREUREFHAE. 1RRBII Rormay Fepidtfticitfddta from
ediIsC. W h 'y y-" "0 trol
h%%m%wge%nsdenr%%%hgﬂéMD Vi qublé%/%#% it s%zfpg %1%%&W§@ﬁqé£‘r is
obuRpliettd astha tiseksinpuh 820 to Hie-aatie implemastation platform
301. The native implementation platform 301 generates user command
aggopiayiekeshapter() corresponding to the user's input 310 (at-step 511).
The native mglementatl ?SC rm 301 for the 1 pla)_éer 300

of user comfh ?’lﬁiﬁén%f: I?afﬁe eorrﬁovf% pl &yer
e%@ﬁ‘ﬁ?ﬂc%ﬁ@}?@nugx@ﬁiN%@@ﬁer&éh%@t@ﬁ@ pl@yﬁréﬂgﬁeaﬁams

the database 320 for the position of the next chapter mark

is embedded in for example a play list. While the

movie player 300 is reproduclng the play list, the

movie player 300 detects a play list from the play

~ list. When the movie player 300 detects an event mark,

- the movie player 300 1nforms~the script layer_soz of

event mark. The-scriptelayer 302 executes event .

_handler onMark(} corresponding_to event mark.

Likewise,'event playListEnd andeevent handler
onPlayListEnd() are executed when the reproduction of a

play list is cOmpletedﬁ-,EVent chapter and event

'handier onChapter() are executed when a Chepter mark is

detected. A chapter mark is embedded in for exemple a
play. list and detected by the movie player 300 while it
is reproducing the'play_lisﬁ. '

Event'angleChange'and'event handler

onAngleChange() are executed when. the angle change is

deSlgnated by a user's operatlon. For example, when

 key input VK_ANGLE is input to the native

implementation platform 301 by the user's_operation.as
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“based on the current reproduction position 15 corresponding to play list

“information (at step S12). At step 513, it is determined whether the next
chapter. mark exists. When the determined result represents that the next
chapter mark does not exist, the movie player 300 does not perform the
chapter jump operation, 20 but continues the current reproduction
operation. In contrast, when the determined result at step S13 represents

tihat theeme)d chaptet n¥drik exisis  thetfiole adlvaiceman BdE 604, At step

S14, the movie player 300 stops the current reproduction operation and
RIS HEREREETR ot EXohpidl A GnEitip Aprand

r i re peint.infarmation. of {0.in I0R the
e L ey 300 Arted ey o
Jogainath by pasitipn. afthe fie andatatsatepsoduaing: the glredhuiigr
the position. After step S16, a process that displays a 5 message that
CRFITEROPB AR tHR ISOERANEr Was a8ER{eaTIItheJeSYRP L 1S

cBgiamed Wihen echapten, > chaned andibe rafpducien s salse

: sC er .
from eginningof the chapﬁer, event chaﬁfer occurs (at step
1E9gxasapleethednews Riaxst B00Lriees tha Al ghapiinaarkat the
beginning of the chapter, event chapter occurs. The movie player 300
coforespibeddaript tayer 362 of avehechaptge In ddtikionitedhe e@wart, the
movie Cplayer 300 also informs the_script )
audioChange and event handler onAudioChange() are
execﬁted'when the audio change is designated by a
user's operation. Event subtitleChange and event
handler onSubtileChange(} are executed when the
subtitle change is designated by a user's operation.

Fig. 14 shows examples of event handlers. that

- the system Object,has.' The event handlers shown in

Fig. 14 are event handlers that the native

implementation platform 301 has in advance; The.ﬁatiVe_

rimplementation platform 301 informs the script layer .

”302 of the event handlers. .

'Event menu and event.handlér'onMenu() jump to

-a menu. Event menu is an event of which the native

implementation platform 301 informs the script ‘layer

302 when the menu key is pressed by a user's operation.

The script layer 302 receives the event, executes the

corresponding event handler onMenu(}, and arranges and
displays GUI parts that compose a menu screen with.

event handler onMenu(). Event exit and event handler
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layer 302 of the chapter number of the chapter to be 15 jumped. The
script layer 302 starts executing an event handler corresponding to the
informed event, for example event handler onChapter() (at step S17). In
this example, it is assumed that an operation that displays a message
that represents that 20 the chapter was changed on the screen is
described in the event handler. A script of the script layer 302 executes

. offevent handlesnobipdistthgrtinaptes swhdias ovldshigh dbe novie playet:

300 informed the script layer 302 when the event occurred (at step S18),
thad chises 2siNe nhupd engleithigtibrodiatdiers039d agphgrates

redetermined message, that represents for ex the beginning of the
gﬁfhlﬁe% EI? ﬁﬁﬁ]b%?%nhﬁee s?:’r’e 248 %%raa ﬁl:g f'the command,

 the native lniﬁl%ﬁegt%@@rma&?émmsm?fy%m@ MeRsAGRAN Pites

screen (at step S19) and completes the process of the event handler (at

tistepcBR)1 Sthdhe ddtetbmgoqmreredsi whenfthé iseUMipevaidsdhe key

"next" that causes the movie player 300 to start reproducin the next
rinaos HEaRS ity RO BES 08 MBS

isplays,a messpds Uy epiesenis pe hepimingt 1240 coapleg on he

screen W en mOV|e player 300 starts reproducmg the next chapter to
189d4mped. Taum the sisereinpubavant cansesheigatep of ermovien
player 300 to change..In addition, the
exit process with event handler onEx1t(} Event
autoPlay, event handler onAutoPlay(), event

continuePlay, and event handler onContinuePlay() start

‘executing corresponding scripts.

Besides event handlers for the system object,
there are event handlers for buttons However,.eVent

handlers for buttons do not. closely relate ‘to. the

_present_lnventlon, ‘their descrlptlon will be omitted.

Next, with reference to a flow chart shown in
Fig. 15, an example of a process thatdexecutes a

provided program upon occurrence of a user's input

‘event will be described in brief. Fig. 15 shows an

. example of-which while the UMD videe player isenormally.

reproducing data from a disc, when the user presses the |

"next" key-to causes the UMD video player'to reproduce

the next chaptér, the_UMD'videb player jumps to the

next chapter according to the key input, starts
reproducing the next chapter, and dlsplays a prepared Z

message on the screen.
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user's input event causes a new event to occur. With 15 new events, the
movie player 300 can perform various processes Fig. 16 shows a process
after a disc is loaded into the UMD video player until the disc is ejected
therefrom. In Fig. 17, hatched steps represent 20 states in which a script
is being executed. When the user places the disc in a predetermined
position of the UMD video%eﬁger, it loads the disc according to a

p.redeterming‘ﬁq;'ﬂﬁraiﬁ]aﬁ. at e oM D ﬁﬁymﬁ%ﬂoduce
-0 el i e dise (@ slep330). Wiksh st inlogded Jag
native implementation platform 301 references the resume information

tB24 et |dadseontwouR & Srrepeatisiction tfeinaiiduneeraesponginghie
the disc from the resume information 324 (at step S31). Thereafter, the
UMy uvide o iiaiorr3 24 torrkeporirdifig to ¥Ry di¥K idWRf8rehgeguprl bed

d ined whether th ti ducti inf ti ists (at
oh Sa0iE rch BRAERTALALE Porr R r WA AR AR e

- phadeimplementaiqn piatfore3ghpiems hesERt YLt pbAYeRb 1

continuePlay. The script layer 302 executes 10 event
ghardieton eraicm ePtayreorde sponp ibgyiSdRé Ghigpimed(event
continuePlay (at step S33). When the -determined result at step S32
c%@§ﬂ§%ﬁ%h§°cdﬁﬁd6ﬁ§?éﬁoﬂﬁ?ﬁ% mtShmiibnTotR spdrding to

Th@_native implementation platform 301 informs the

movie player 300 df user command uo_playNextChapter().
When the movie player 300 receives command

uomplayNextChapter{), the movie player 300 searches the

database 320 for the position of the'nextfchapter_mark'-

based on the current reproduction poSition

dorresﬁoﬁding to'play'liét information (at step S12).
At;sfep SlB,-if'is determined'whether the next chapter
ﬁark exists. Wﬁen'thé determined result_repfesents
that the ﬁext chapter mark does not ekist, théfmovie

player 3003doesknét pérform the cha?ter_jumprdpération,

- but continues the current reproductidn_operation,

In contrast, when the determined.result'at
step S13 represents that the next'chaptef mark éxists,

the flow advances to step S14. At step §14, the movie

‘player 300 stops the current reproduction operation and

obtains the.byte position of the next chapter mark in
the clip AV stream file from feature point information

of the clip information file of the database 320. At
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the disc does not exist, the flow advances to step S34. 15 At step S34, the
native implementation platform 301 informs the script layer 302 of event
autoPlay: The script layer 302 executes event handler onAutoPlay

~ corresponding to event autoPlay. At step S35, the reproduction operation

for 20 the disc and other operations are preformed according to the
contents of event handler onAutoPlay and event handler onContinuePlay.
freevestt shattdoe unsoedree Spoaging Bathe deprassetior: hperstiva faeihe
disc and an event handler corresponding to the event 25 are executed.

‘Byhen RRSAdhRAinierhbAtafibh DIARINSIGT e reeRES BEAPExit e

Sfl ]\éveadvagj(ci:fe{:;,l tQ gep%%?éGl. t§8 ﬁAt step 536, the script layer 302 executes
event handler onkExittorresponding to event exit. Event handler onexit

- executes a progess-tha sgmpleies the, AWBddes applicationafyent exit

is generated by the 5 native implementation platform 301 according to the
nsess drUti3a0 abref pravetdingined epertdiah drhfor abamtisle thé femote
control commander. When the script process according to event -handler

- GRS cBMplet&d SHE v TmBehfSTiafsh 1 BRfoPiS I gperStes.

£ SIgRR Zdthgﬂﬂo‘éﬁé"@(%{f’@&;%‘@‘f&?si% Pracess Apatsiaps g

reproducfion operation. At this point, the state that exists immediately
thefarertha gnade playecRAQstaps eent chapter occurs (at step

S16). For example, the movie player 300 detects the
chapter mark at the beginning of the chapter, event

.chapter occurs. The movie player 300 informs the

script layer 302 of event chapter. 1In addition to the

event, the movie player 360 also informs the script

.layer 302 of the chapter number of the chapter to be

" jumped. The script layer 302 starts executing an event

handler:corresponding to the informed event,_fer

.-ekample event handler OnChapter()_(at step Sl?).

In this example, it is assumed that ‘an

operation that displays a'message'that'rep:eeents that

-fhe_dhapter-waseghanged on. the SCreen is described in
ithe3event_handlef. A‘scriﬁt of the script-layer‘302

executes the event handler, obtains the chapter number

of which the movie player 300 inforﬁed the script layer

 302 when the event occurred (at step S18), and causes

‘the native implementation platform 301 to display a

predetermined message that-represents for example the

béginning of the obtained chapter number on'the_screen.
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reproduction operation is stored as continuous 15 reproduction
information in the resume information 324. The reproduction operation for
the disc is completed (at step S38). When the reproduction operation for
the same disc is not preformed (at step S39), the flow advances to step
S40. At step S40, the native 20 implementation platform 301 ejects the -
disc and completes the sequence of steps of the process When the
kepoediéten Sperdion soMmmarshmé arscrig fierforiteri] seidia d@ms to
step 931. Fig, 17 shows an example of the structufe of 25 a script file. As
SRR ol ST e AR aPtanRY 10§ cReRs it
SEERt Byen 3 A é&i&ii&%&coaﬂeoa%emewtmdéﬁweup and
51 a main process portion. The event handler group is composed of one
reredilaralifadf evenp handlers. Whenever the script layer 302 is informed
of occurrence_of an event, an event handler corresponding to the 5 '

informed evehfis rBfictRIFISRE RERFTHE mykePrddis s y¥ffon

cgg?éf?i?%%d%ﬁi%i“% Ol lghal "%ﬂ%@eééﬁ‘é@“ e¥enthand er§1£%%£“ai”
o pr ex

‘ocess portion is Initially executed one time. Fig. 18 shows a mple
@ precedwethat dPaxesuias avant hanpdlecRaputaP)ayhe\Wiehitbe
user loads a disc into the UMD video player 300 and causes it to perform
nheyeprodQéticreafaramisn térethelhedt $0oni URphaginmiag{ansepddss0),

the movie player 300 _ :
i payﬁessage that represents the beginning of the

displays
chapter on the screen when the movie player 300 starts
reproducing the next chapter to be jumped.

Thus, the user's input event causes the state

-0f the movie player 300 to change. In addition, the .

user's input evént causes a new event to occur. With

new events, the movie player 300 can perform various

. processes.

~ Fig. 16 shows a process after a disc is.

‘loaded into the UMD video player until the disc is

ejected therefrom. In Fig. 17, hétéhed steps represent -

states in Which.a'script is beipg executed.

When the user places thé.disc in a
predétermined.position of the UMD video playertiit'
loads the disc according to_a.pfedetermined operation.

so that the UMD video player can reproduce video data

from the disc (at step S30). When the disc is loaded,
.the native implementation platform 301 references the

‘resume information 324 and loads continuous.
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performs this procedure. At step S51, the native 15 implementation
platform 301 determines whether the script contains event handler
onAutoPlay() . When the " script contains event handler onAutoPlayf, the
native implementation platform 301 informs the script layer 302 of event
autoPlay (at step S52). At step S54, the 20 script layer 302 executes
event handler onAutoPlay(). Thus, the movie player 300 automatically

st dejprotoningrddtarfreti. e loadee siiserd togtrast, wthendhsc from

determined result at step S51 represents that the script does not contain
visee et WARA R EARNREISP 03 HHe fil sth@RcéS o step S53. The
native impIen&%net%ti%nfglatforrgtgglriggo%g' ?ef%czgirgé €1 392 pfevent
exit. In this case, when 55 the user operates the Tienu ey for the _

seResuption aReratipnaer the Benuscregirepierented in the native
implementation platform 301, the movie player 300 starts reproducing
datz foingd dibe thon the soript Sliayens02 ARs edusthialer -
onEXxitO, the script layer 102 executes event handler gnExit O . Figﬁlg

URBRESH S e ot Hproebadte at Sbeutd BTt Rangf - Hoots
PEGONERHER Y Q n WUha NEWSELLIP2ES a dife Inig 1], UMD video

player and causes the 10 movie player 300 to perform the continuous

Aisphehietida topesatidnatal step 36Q), the mowvie playes 300 perfbags thist

procedure. At step 561, the native implementation glatform 301

REMIFEBHHRURRIRY resTie ifEFHREofaYer: 302 executes

event handler onContinuePlay corresponding to the

informed event continuePlay {at step'S33). When the

-determined-result-at'step 532 répresents that the

continuous reproduction information correspending to

the disc does not exist, the flow advances to step §34.:

At ste? 534, the native implementatidn-platform 301

informs the script layer 302. of event autoPlay. The

_script layexr 302 executesteVentfhandler onAthPlay

cdfreSpOnding to event autoPlay..

At‘step 535, the'reprOductidn operation fdr

-thé'disc_and other'operatidns'are-?reformed according -

-to the contents of event=haﬁdler‘dhAutbPlay'and event

handler onContinuePlay. An event that occurs

-cdtresponding to'the reproductibn-operation for the

disc and an event handler corresponding to the event

are executed.

When the native implemantation platform 301

" generates event exit, the flowwﬁdvanCes to step 335.
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324 corresponding to the loaded disc exists. When the 15 resume
information 324 does not exist, the flow advances to step S62. At step
562, the movie player 300 performs the reproduction operation for the
disc from the beginning. When the resume information 324 corresponding
20 to the loaded disc exists, the flow advances to step 563. At step 563,
the native implementation platform 301 determines whether the script
EbnsliepebSt - h&hglieF oncpitidraray§ OWneriahd sedptessndins event
handler. onC ntlnuePI%yéé, the ngtive 25 imeglementation platform 301
rhoig: r

RABARS T BHt Ty 365 BP RIS S or B PIagtsonE
HESaTlR0IYy 408 SCURdRYAI A0 ORIRS SRR S tos the

onContinuePlay() (at step S64). Thus, the movie player 300 resumes the

 uEprodidéen éyihe deadbehdiscEaesnrdiagitd eventhaedieted by the

onContinuePlayO. In contrast, when the determined result at 5 step S63

ReSESentSRACIRISCHP BBe® Bt EGFTIN RYeAtRadIéNg to the
8@%’“&'”%%%"@%’ 0s 1 ‘l%""é"d;\é%@%%scteor Ef‘%PﬁQG?)-éa% %E%‘% 530% e atve
implementation platform 301 ‘executes default event handler |
Op&apiiBueRBYDembiedelent RyentBandiga @ onContinuePlay() simply
starts the reproduction operation from the last reproduction end position
according to irexafipte geriastinpripderamaton@24d User finedyeastof
event handler onAutpPI%)/ ) L -
handler onExit is completed, the natlve implementation
platform 301 operates. At step S37. the movie player
300'executes-a process that stops the reproduction
operation. At this point, the state that exists

immediately before-the movie player 300 stops the

reproduction.operation is stored as continuous

reproduction information in the tesume;information-324,

The reproduction dperatién for the disc is completed

- (at step S38). When the reproduction operation for the
" same disc is not preformed (at step S39), the flow

~ advances to step S40. At step S40, the native

implementation platform 301 ejects the disc and

. completes the sequence of steps of the process. When
" the reproduction cperation fot the same disc is

" performed, the flow returns to step S31.

Fig. 17 shows an -example of the structure of
aiscript file. As shown in Fig. 1, a script file is

file "SCRIPT.DAT" that composes the script layer 302.

_ A script file is composed of an event handler group and
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been queued, and

and event handler onContinuePlay are not limited to 15 those examples.
Instead, various methods may be used. For example, in Fig. 19, at step
S60, after the user causes the movie player 300 to perform the
continuous reproduction operation, the native implementation platform
301 determines whether the resume information 20 324 corresponding to
the loaded disc exists. Instead, inversely, first, the native implementation
Pplatform BOddvay dptarmins whether dreapsumeandfoematiarndps is
corresponding to the loaded disc exists. When the resume information

SPMROGSE, e PRI PRSRHERTHER &G R tdddife user

iistherto peromn e continuous soradiclon opgialion. Fig. 20.5hguse

n élxea‘fnple ola pr%lé]eLEs grejformed upon compf(“é lon of the
seprogugtien 1opesatin, M kile haamevieddayars3Q0his iegformingn dhe
reproduction operation for a disc, when the user causes the movie player
BEfdomstdp theerdpraguctiohrs epedtion daestep $783 -thelipeviradlayer
300 performs this process. When the user's input 310 that causes the
PRRAE DR BEHB. SBpHe PESodaEdH-bp&afioR fis HIRd the native
Japlersniation pIAOIMA3AT, it SIANEALEXIt PRCeSR{ahsiER s The
exist 10 process is composed of for example the following three steps: (1)
POstaiBn New avents Aomyoeststinge@) discardisrevent handlers that have

Fig. 18 shows an example of a procedure that

. executes event handler onAutoPlay(). When the user

loads a disc into the UMD video player 300 and causes
it to perform the reproduction operation for the disc
from thé'beginning (at step S50}, the movie player 300

performs'this’procedure. At step 551, the native

“implementation platform 301 determines whether the:

" script containsievent handler.anutoPlay(}.- When the

script contains event handler onAuthlaY(), the native
implementation platform 301 informs the script layer

302 of event autoPlay'(at stép'SSZ). At"stép 554, the

. script layer 302 executes event handler onAutoPlay().

Thus, the movie player 300 automatically starts
reproduciﬁg data from the loaded_disc.5_ 
In'contrast,'when thé determinéd-result_at'

step S51 represents that the script does not contain

 event handler onAutoPlay(),:the flbw;advances‘to step

$53. -The nativefiﬁplemeﬁtationlplathrm‘30l.informs

the script layer 302 of event exit. In this case, when.
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(3) issues control commanduo_stop() to the movie 15 player 300. The
native implementation platform 301 executes the exit process at step
S71. After the native implementation platform 301 stops the execution of
the current event handler (at step S72), the flow 20 advances to step S73.

At step S73, the native implementation platform 301 informs the script -

layer 302 of event exit. Accordingly, the script layer 302 executes
BREXHOYA! SRPISAHSEVES MirfershEiforedratae Rt edumplon
redetermined post 25 process performed ypon completion qf the |
RS E e, berlor et Co B SHE e brblos et ive
§ﬁ£§'ﬂ&x@ﬂ%aii_8~ﬁ$£?9a5&ﬁﬁﬁe Balive WQH@G@'%‘lﬂﬁfﬁ”@cﬁpl _
performs the exit process. In the exit process, the native implementation
platfotis 3Gdpstodes: Logtikudis ifformatibe td icrexariplera hbevalatite ot

“memory (namely, a backup of the state that exists immediately before the

+aFeHushm Besrat¥RRE BafidRd e idslime G RaBRRI4) SR

g@gul{ggggggrgg sqreen. The player model can

S te
?eapﬂro%%?gsgge% (ﬂfa, 0 audio data, and subtitle data. Since events that

the content craajor intensiasieccus abepipduction tines-dhatie-er shet
intended and corresponding event handlers that he or she intended are
execuytbels event handler onContinuePlay(). When the user

~loads a disc into the UMD video playver and causes the

movie player 300 to perform the continuous reproduction

. operation (at step S60), the moﬁie prlayer 300-performs

this procedure. At step 561, the native implementation

platform 301 determines whether the resume information

324 corresponding to the lqaded disc exists. When the

resume'information 324 does not exist, the £low

'advances’to step S562. 'At‘step S62,'thé movie player
300 performs the reproductioﬁ operation for the disc -

from the beginning.

When the resume information 324 Correspbnding_

te the loaded disc exists, the flow advances to step

. 563. At step S63, the native implementaﬁionjplatform

301 determines whether the script contains event

handler onContinuePlay(). When the script contains

. event handler onContinuePlay(), the native

implementation platform 301 informs the script layer
302 of event handler onConﬁinuePl&y(). Accordingly,

the script'layer 302 executes event handler
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operations that he or she intended can be accomplished. 15 In addition,
when the user operates the UMD video player that is performing the
reproduction operation for adisc, the native implementation platform 301
informs the movie player 300 of a command corresponding to the user's
operation so that the state of the player 20 is changed to the state that the
user intended. In addition, the native implementation platform 301
sfosns: theusaripsiayer Ba2 of aapeveat gorreshoiding hie thewuser's inputr
As a result, the script layer 302 can accomplish the operations that the

 2BRteReEIEBEG R miaIRIEPCHIRIShBAdRYTo tRerd opertichiSWhen the

layer model has this structure, .the user.can .interagctively,operate the
o o s L B SR R T e s, 5
Example of script pregragsNexiyRBeXeRw @ ot a SeiiRkR 0geya Of the:
script layer 302 will be described. It is assumed that 5 the content creator
stezped 6 Flovepiesraomsreprotuctibre asshbwh idd4g. 200 Theosdradnt -
shown in Fig. 21 has as display elements play lists 400 and 401,

{ ato
AV RGO HoE 1 RRCR0S KDY FIHEBln) iebAB0 S e IS TGRS, KO
wecyngaessade bebls Lo autopalicall dplayg RN 2 sl loaded.
e play list 401 is a main part of a movie as an example of the content.
dhe tep meod02 has@idpatisraughtase battonsaih Mmdrich the user

causes the play list 401 to -
onContinuePlay(). The default event handler

onContinuePlay() simply starts the reproductioﬁ

‘operation from the last reproduction end position

according to for example the resﬁme information 324.

| User interfaces of event handler 6nAutoPlay
and eﬁent handler onContinuéPlay are not 1imitea-to
those examples. ihstead, varioﬁs methods may be used.f
For example, in Fig. ;9, at sfép-SGO, after the user

causes the movie player 300 to perform the continuous

~‘reproduction dperation, the native impiementation
. platform 301 determines whether the resume information:
_'324_¢er6990nding to thé loaded disc exists. -Instead,

inversely, first, the native_implementation platform

301 may determine whether the resume informatioﬁ_324
correspondingrto'thé loaded disc exiSts} When the '

resume information 324 exists, the native

' implementation platform 301 may ask the user whether to

perform the continuous reproduction operation.

'Fig. 20 shows an example of a process
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be reproduced. The message 403 is displayed at any 15 reproduction time
of the play list 401. In addition, in the structure shown in Fig. 21, several
event handlers are provided. When a disc is loaded into the UMD video
player, event handler onAutoPlayO automatically reproduces the play list
400 20 from the disc and displays a warning message on the screen. -
Event handler onPlayListEndO is an event handler that is called when the
pEFHAEERch BPPR FREBEE S MPELdHth FRPESISEPBWN in Fig.
21, when the regroduction of the play list 400 a §1e.'25 laylist 401 is
iR s B s St s o o
fradies 9PRREISIER O sistermiBas what play{ists Sdxeprogyetionis
completed. When the reproduction of the. play list 400 is completed,
eyentisardier noPiayListErdf) sidrts the reprgeluctien vétiroghag tlisim01.
When the reproduction of the play list 401 5 is completed, event handler

PRI LRBNETRIS HPtop! Men 52 BREHE hBAAEPEnNRRUPRECAERS
WPED he ey opergies e nequ ey SFueptihandieg ophlanylcallsdhe

top menu 402 and displays it on the screen. 10 Event handler onMark() is
eecuietveherLayeprogdootian timegesigsatedgyonadeierk elppsead.ikbn
the example shown in Fig. 21, mark Mark is set in the play list 401. When
15 prpust 401 eepsddcwl dfpdrmentation platform 301, it

starts an exit process (at step S71). The exist

process is composed of for example the following three

' steps:

(1) restrains new events from occurring,

{2) discards event\hand1ers_that have been Queued,wand

(3} issues control command uo_stop() to the mqvie.

player 300.
The native implémentation.platform 301

executes the exit proceSS-ét_step S71. After the

"hative implementation platform 301 stops the execution -

" of fhe current event handler (at step S72), the flow.

advances to step S73. At step 873, the native

,implementation_platform:301'info:ms the scriptrlayer

302 of event exit. Accordingly, the script layer 302
executes onExit({) {(at step 874). Event handler
onEixt() axecuteé for example a predetermined poSt

prbcess performed upon completion of the reproduction

'_,opération and method setUserData that stores user's -

setting data.
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reproduction time designated by mark Mark elapses, the 15 message 403
is displayed on the screen. In the example shown in Fig. 21, when the

- disc is loaded into the UMD video player, event handler onAutoPlay is

called. Event handler onAutoPlay reproduces the play list 400 and
displays a warning 20 message. After the reproduction time of the play-list
400 has elapsed, at the end of the play list 400, event. handler
onPlayListErfitis catied SZvent taa diex tdnvRlajmiperkddztrhares that the
play list 400 has been completely reproduced and reproduces the next

Bhiay 281 391, RAEHIRERsEPEpEids PEINETS key WhildhEPLY list

401 is, heing.reprac : thand eny is called. Eyen ler
Pgﬁ.ﬁ%ﬁ ais%}ilagysﬁ e 568g tc?p})‘%}énu 40453'3{(:1):r(11 %Ifl?i sgcige%%% I%q#\/;nﬂfan%?g%g

Menu cuarts repsefuaingrhe plagdist 4@afipnethe beginoingtile
corresponding to a predetermined operation on the top menu 402. When
TR I oveNEd YimeoftRepiay Bdt Sth® BasERpEBa forHbihfe

__desi%nat%%it;% r%ark Mark, . event handler onMark is called. Event handler
ay

GhE e SdAg e AT O e 4t Re SATHRRRE play list 401

| Japhesn gompletely repradueed nevinhhandier onPlaykigttndissallede

Event handler determines that 10 the play list 401 has been completely
sreptediuaeerandt disptaysathedop thenus4@2 en the screen. Fig. 22 shows
an example of a script program that accomplishes the operation shown in

Fig. 21. As 088G RIEIEF e LcfiAprEGRAP AR BvEiaThdled

audio data, -and subtitle data. Since events that the
content creator intended occur at reproduction times
that he or she intended and corresponding event

handlers that he or she intended are executed,

' operétions that he or she intended can be accomplished.

' In addition, when the user operates the UMD video

player that is performing the reproduction operation -

for a disc, the native implementation platform 301 -

ihformsithe‘movie‘player 300 of a command corresponding

fo the user's 0pérdtidn se thai the-staté-bf.fhe biayer '
is'changed.to thé‘sté£e fhat.thé QSex1ihtended. Iin o
a&ditibd, th¢,natiVe-impleméntationiplaﬁform 3011‘__
info?ms the scfipt layer'de.of an.eVent corrasponding
to the useb's'inéutm As a result; the séript'layér 302-:
can.acgomplish the operaﬁiqns that the content creator
intended corresponding to user'ﬁ operationé; When'ﬁhe
playeflhodel has this structure, the userICan

interactively operate the video player to reproduce
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15 and executes them upon occurrence of corresponding events. The
script program is stored in file "SCRIPT.DAT that will be described later.
Method "movieplayer.playO" causes the movie player 300 to reproduce a
play list. A play list number 20 to be reproduced is described in
parentheses () as an argument. When the play list has been reproduced,
event playListEnd occurs. When event playListEnd occurs, the script calls
véden Hikefor AleNkpl&rrdnPIRLigEREOt Ae tkldbaint, in 25 addition to
event playListEnd, object.event-info is_supplied to the script. The play list
number of th%xﬁ%’/%lst ﬂﬁ%at-%%ls"]b%g (g'ﬂoon%gl)g{rély reproduced and so 59
forth are stoggghdp Obiect SY¥SRBTEO. oEeSHiDt£3R ehanpathediehe
“operation corresponding to the content of object event-info. 6. File
smatpyeimne strodRrevs Nexbvewille sefeidred to ity 28, tesfilmed that
management structure according to the UMD video standard will be

thesGHEte Elle SERAMRFACRRAN tn8ndd&Wint dfeBBR Structure and
rec d.on a_disg. isc.file s standardijzed rpai .

i T L

FYDF2mayhe usedi Filpl VT IIBMRATS apd afrectosy SV IMBOAAE 401,
placed under the root directory. Directory "RESOURCE," directory "CLIP,"

- aditefomeTSTROAM, @hd fifle message 403. The play list 400

is used to display a warning message that is

-automatically displayed when a disc is loaded. The

play list 401 is a main parf of a movie as an example
of the content. The top menu 402 has GUI parts such as-

buttons with which the user causes the play 1ist-4013t0'. '

. be reprodﬁcedJ Thé'messagq 403 isrdisplayed at any

reproduction time of the play list 401.

In additiqn; in the structure shown in Fig.
21, several event handlers are provided. .WhenJa disc
is loaded into the UMD_video.plaYer, event handler

onAutoPlay() automatically reproduces the play list 400 -

from the disc and displays a warning message on the

screen. Event handler onPlayListEhd() is an évent
handler that is called when the-reproductidn'of the

play list is completed. In the example shown in Fig.

21, when the reproduction of the play list 400 and the

play list 401 is completed, event handler

onPlayListEnd() is called. In other words, event’

handler onPlayListEnd() determines what play list's
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15 "PLAYLIST.DAT" are placed under directory "VIDEO." File _
"TITLEID.DAT" is.afile that stores a title identifier that differs in each title
(type of content). One disk has one file "TITLEID.DAT." File
"SCRIPT.DAT" is placed under directory 20 "RESOURCE." As described
above, file "SCRIPT.DAT" 'stores a script program that composes the °
script layer 302. Normally, file "SCRIPT.DAT" as one file is placed under
rdpecidn:tRESOURCEripastead,.a pllratitytdiefiles pSCRIRT AT ‘afiay
be placed under directory 25 "RESOURCE." In this case, parts of the file

thgnRbael dfdn dR0so- b MRS @ fhe BRRDE. RHMGLRE of files
J%EQ%%I-S%T}" $ Ué@gé%dl&fﬁée@%%%@(% languages, o h?aéﬁse’

owever, one file "SCRIPT.DAT" is used at a time. At least oné cli
1infernation filmisplaces vegecdiraiakyn 4P fiecliplisiormation4ida has
a 5 file name composed of a character string portion having several to
ifiveenpiated suehent' 00808 16T s RBhaviple tindeid) 1§ pefied ke
delimiter, and an extension partion such as "CLP." Extension portion
me@f:‘P’if’)e?p'resents that the file is a clip information 10 file. At least one clip

AV stream fijg igRlased, #Ner GURERE/ P HREANY 18 £liRkahSteam file

has a file name composed of a character string portion having several to
ufive characirssuthasi®NQ0kefn thiSsvent handler onMenu()
calls the top menu 402 and displdys‘it oh the screen.
Event handler_onMark() is executed when a reproduction
time designated by-mark-Mark elapsed. In the example

shown in Fig. 21, mark. Mark is set in the play list

401. When the play list 401 is reproduced and the

reproduction time designated by mark Mark elapses, the

méssage 403 is:disp1ayed‘On'the'screen.'

In the.example shown in Fig. 21, when the
disc is-loadéd‘into the UMD video plajer, event héndlef
onAutoPlay is célled. 'Event handler onAutoPlay -
reprdduces.thérplay_list_400‘and di#plays alwarniné

message.' After the réproducti0n_timefof the play list

400 has elapsed, at the end of the play list 400, event

handler onPlayListEnd is called. Event handler

onPlayListEnd determines that the play list 400 has

been completely reproduced and reproduces the next play
list 401. When the user operates the menu key while

the play list 401 is being reproduced, event handler

‘onMenu is called. Event handler onMenu displays the
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15 example, numerals), a period as a delimiter, and an extension portion
such as "PS." Extension portion "PS" represents that the file is a clip AV
stream file: According to the embodiment of the present invention, a: clip
AV stream file is an MPEG2 (Moving Pictures 20 Experts Group 2)
program stream of which a video stream, an audio stream, and a subtitle
stream are multiplexed and stored in a file identified by extension portion
o MESYedEibsNatbde, HETRSAY stRe&pR filehgndd - a1i|@ BM&RIEh video
ata nd audio data.are % mpres SIO en(%o pj a t|me ivision

Fexeg rﬁ] ucn.?lgn e Cﬁ)p ream ile’is reaga decogegné"fg

- d@@%gg@xmd@u@@ daip aeneiaeth éclippdiamaipniie ¢na filgfhat

describes the characteristics of-a clip AV stream file. Thus, a clip
neformadeén fil@hed atdlp A¢strednciiiéere SiomraidtethAcpdraingltbsthe
embodiment of the present invention, since the character strlng ortions

' %lﬁbﬁc‘ée@éﬁ;ﬁ’?@ﬂvgeﬁa%%@b?%éimﬁ% e B ion

f@%ﬁ@dﬁﬁ%ﬁﬁ%ﬁ‘v SRR filesare, the, §ame: e eIglonshin. onmark

. therebetween can be easily 10 obtained. File "SCRIPT.DAT" is a script

diles Hiad yde agiibescesciipt pragacn FiRdSERIBEIMNATHState S Be PEAGIEM
that causes reproduction states for a disc to be interactively changed
ldegbrdifid tdraie bebadipsemptely reproduced, event handler

onPlayListEnd is called. Event handler determines that
the play list 401 has been completely reproduced and
displays the top menu 402 on the screen.

Fig. 22 shows an example of a script program

that ac¢ompli$hes the operation shown_in Fig. 21. .As

described above, the. script prOgram has event,handlers

“and executes them upon occurrence of correspondlng

events. The scrlpt program is stored in file

 “SCRIPT.DAT" that will be descrlbed later,

Method “movieplayer.play(}" causes the movie-'

'fplayerﬂ300 to reproduce a‘play“list.;A”plaY'list number f
" to be réproéuced is described in pafehtheses {) as an

o argumeﬁt. ‘When the play list has been fepfoduCed,

évent playListEnd occurs. When event playListEnd
occurs, the script calls évent handler

movieplayer.onPlayListEnd(). At this point, in

-addition to event playListEnd, object event_info is

supplied to the script. The play list number of the

play list that has been completely reproduced and so
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15 the present invention. File "SCRIPT.DAT" is read before other files are
read from the disc. File "PLAYLIST.DAT" is a play list file that describes a
play list that designates the reproduction order of a clip AV stream. Next,
with reference to 20 Fig. 24 to Fig. 26, the internal structure of file
"PLAYLIST.DAT" will be described. Fig. 24 shows an example of syntax
that represents the entire structure of file "PLAYLIST.DAT. In this
redmplerthessyax isi leseriedindherG: langtage, mhichsistispt asam
25 descriptive language for programs of computer devices. This applies
clambtesthat Fegfés R et ST FeRERe diytt Aas Godtgnt
length of 8 bits 62 and resents the length of the name assigned to the
Oflagtl’%ﬂﬁ‘é E e?&lﬁangh string has a data length of 255 bytes and
grepresents the Ramgassigedhte tae plav listdile. In field name-string, the
-area from the 5 beginning for the byte length represented by field
name-lengthNexisedwstavalfiearaecWhien tRéyaluesof fibld file
"name-length” is "10," 10 bytes from the beglnnln offeld name-string is

“ﬁﬁf@ﬁ?&@&'&ssat%ﬁ&%ﬁ@‘iﬁ%@lﬂ%rﬁﬂe the i data

AEA 1601 300 BESS e e o o lochs latisi(. el

Eleld number 0 Ists is followed by a for loop. The for loop

n@escgibes Hlocksdllaylis reorsasnaneingstosfieid puehededl_Biayhists_

Block
disc. A disc file system standardlzed by Internatlonal

Organization for Standardization (ISO}“9660'0:
Univereal Disk Format (UDF) may'be-ﬁsed.

| File "TITLEID.DAT" and directery "VIDEO" are
placed under the root.directqry_'-Difectory "RESOURCE, *

directory "CLIP," directory “STREAM;“ and file

 "PLAYLIST.DAT" are placed under directory "VIDEO."

File "TITLEID.DAT" is a file that stores a

title identifier .that differs in each title (type of

‘content). One disk has one file "TITLEID-DAT "

‘File “SCRIPT DAT" ‘is placed under directory o

', "RESOURCE " As descrlbed above, flle “SCRIPT DAT"

' stores a scrlpt program ‘that composes the scrlpt layer

302. Normally, f;le "SCRIPT.DAT" as ‘one fllellS placed'
under directory. “RESOURCE. " znstead, a bldrelitg of
files “SCRiPT;DAT“ may be placed under direCtory_'
*RESOURCE." 'in thiS-case, parts of the file names'are_
changed so fhat they'beceme unique. A ﬁlurality Qf |

files "SCRIPT.DAT" are used for different display

60



10

15

20

25

15 PlayList( is a play list itself. Next, an example of the internal structure
- of block PlayList( will be described. Block PlayList O starts with field
PlayList_data_length. Field PlayList_data_length has a data length of 32
bits and 20 represents the data length of block PlayList(, including field
PlayList_data_length. Field PlayList_data_length is followed by field
reserved-for-word-alignment having a data length of 15 bits and flag

LBRUAI Ehabld g Plaftdsihaii) s $8 a8 Thgt bF1 bit. Field

« EQSePyeEl- m.fuorgsaltggwrg@ng flag.capture_enable_flag_ PIayLlst
having a data length of 1 63 bit align data at a 16-bit position in block
PlayListO. Flag Gapdure_enablelfigg iRlavkistiseoliag ithat represeated
whether a moving picture that belongs 5 to block PlayList( including flag
upgdietire BrRelomag " PlalRist is pemhitirdip Hersatdminrfidsedamhen

e value of fla ture nable lag PlayList |s for exam Ie "1
R B (ARG S PRI A R AL T 1 PRR Gl Faving

; sBoURifed {g besspeopdanly Lsed dn thewlayer. “ksldb@i@feggmgt@@ﬂple

flag capture_enable_flag_PlayList has a data length of 1 bit. Instead, flag
egaptpie enableflaysPlayhigpenayod as a delimiter, and an

extension portion such as “"CLP." Extension portion

"CLP" represents that the file is a clip information

file.
At least one c¢lip AV stream file is placed
under directory "STREAM." . A clip AV stream file has a

file name composed of a character,string portion having

_:sevaral to five characters. such as. "00001" (in this

example, numerals), a period as a delimiter, and an

extension pOrtioﬁ such as “PS." Ektension-portion "pS"

represents that the file is a clip AV sﬁream-file.

According to the embodiment of the present invention,'a

clip-AV éfréam'file is an MPEG2 (Moving-Pictures"ﬁ

. -Experts Group 2) program stream of whlch a vmdeo

stream an audlo stream and a subtltle stream are

'_multlplexed and stored in a file ldentlfied by

'56xtension_portion "pg, "

As described above, a clip AV stream file is

‘a file of which video data and audio data are

compression-encoded and time-division multiplexed.

Thus, when the clip AV stream file is read and decoded,
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15 have a data length of a plurality of bits that describe aplurality of
secondary use permission levels. For example, flag
capture-enable-flag_PlayList may have a data length of 2 bits. In this
case, when the value of the flagis "0," the movie picture may not be
perfectly 20 prohibited from being secondarily used. When the value of
the flag is "1," the movie picture may be permitted to be secondarily used
vihdke cdae shatrtie anelde piettee reompressiwadencededi with a
predetermined resolution or lower such as 64 pixels x 64 lines. When 25

REQEMAF dPMmetiatfis 8, hefhdGingMiduresay e petietly permitted
to_he secondayily used.withoyt.any, festriction. Instead, n the value.of
B e e D A A R S e o oeE
isacondaiilydiseshindhacantent rapyoguction-apnlieation. Y¥len the value
of bit 1 of the flag is "1," the moving picture may be permitted to be 5 '
cegvoritiatigdused rramsthogapglicaion ¢fupedamgid; oAl Papepisagadr
.a screen saver). in the movie _player, In this case, the values of bits 0 and
1f%?ﬁﬁéﬂagrﬁ&?ﬁ%tﬁﬁaiﬁ%Sﬁﬁﬁﬁﬁ%n?Eﬁ%?ﬁkﬂ&ﬁﬁfﬂ&ﬁeﬁ&%bﬂ?
shasadntalengi L Qatg Bits and represgptsithe dengih af the nage
assigned to block PlayListO. Field PlayList nhame_string has a data
clengthioff2b5bits and fiepeesends tieenarhemsaignette dtockiRlaykist}.

In Field PlayList_name_string, the area from the beginnin%
the same, the relationship therebetween can be easily

thained.

File "SCRIPT.DAT" is a script file that

describes a script program. File "SCRIPT.DAT" stores a

' program‘that-causes reproducfidn states for a disc to

be interactively changed according to the emquimént‘of

the present invention. File "SCRIPT.DAT" is-réad
before other files are read from the disé,

' File "PLAYLIST.DAT" is a play list file that

-describes a'play list that desidnates the reproductiqn

order of a clip AV stream; ‘Next, with reference to.

Fig. 24 to Fig. 26, the internal_structurelof file

"PLAYLIST.DAT" will be described. Fig. 24 shows an

example of syntax that represents the eﬁtire structure

of file "PLAYLIST.DAT." In this example, the syntax is

described in the C language, which is used as a

-descriptive:language for programs of ¢omputer devices.

This -applies to,tabIES'that'represent other syntaxes.

Field name_length has a data length of 8 bits
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15 for the byte length represented by field PlayList_name_string is used
as a valid name. Field number_of Playltems has a data length of 16 bits
and represents the number of blocks PlayltemO that follow. Field
number_of Playltems is 20 followed by a for loop. The for loop describes
blocks Playltemo corresponding to field number_of Playltems. Block:
PlayLtem() is a play item itself. Blocks Playltemo of block PlayList are
apssigred prptiicatioranforr@ibn 9D) ther BraapRSs Z5IBBEK Prayiieno

: escriped at the beginning of block PlayList() is assigned for example 0.
pgﬁ%kgaﬁEwﬁlie 'F}éig %Pgﬁﬁﬂ%§l ﬁas g ta ?%ﬂ?gh of

€mo are assigned numbers i the order o

23BPeRFRASE sHAM pagrésand sodadhnthe serial jaWnleisarendéseghas,
" identification information of blocks Playltem O . Argument i of the for loop

1tepeatdad for bldcksERBYHemOnears beused astidentifieatir &untdimation

for blocks PlayltemO. Block Playltem O is followed by block
DRELRTERE S INERCWRE eretERE D EEPISSHRELSNBR Bftdinternal

ructure of blogk Playlt will cribed. Blogk Pla Wi
e R B e o & St ichacs 1 g e D
rihellengiieaidlacnBlayitems). Fiald “lengthug fellowrathhy finkd

Clip_Information_file- name_length. Field :
betipnmicrthatibnt el damerrongiirhag aldatd irjippeted as a
valid name. _ | _ '

Field number_of PlayList has a data length of
16 bits and represents the number of Elocké PlayList()
that folloﬁ; Field.numbermofﬁPlayLists is folioﬁed-by

a for loop. The  for loop describes blocks PlayList{)

'corresponding to field number_of_PlayLists. Block

PlayList()'is,a play'list itself.
'-NeXt,.an_example of the internal structure of -

block PlayList() will be described. Block PlayList()

. starts with field PlayList_&ataﬂlength;. Field

PlayList_data_lengfh has a data léngth of 32-bits aﬁd

represents the data 1ength of block PlayList(),

including field PlayList_data_length. Field.

‘PlayList_daté_lenéth is followed by field

'reser#ed_for_wordmélignment having a data length of 15

bits and flag capture_enable_ flag_PlayList having a

- data length of 1 bit. Field

reservedﬁforﬂWbrdﬂalignment and flag'

'capture;enable;flag;PlayList having a data length of 1
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15 16 bits and represents the length of the name of the clip information
file corresponding to block -PlayltemO. Field Clip-Information-file-name
has a variable data length in bytes and represents the name of the clip
information file corresponding to block 20 Playltem () . In field
Clip-Information-file-name, the area from the beginning for the byte length
represented by field Clip_.Information_file_name is used as a valid name.

~ bihealaighip idécrmatibndila &-desigpated biofieltrClhipk barmation-file

name, a clip AV stream file 25 corresponding to the clip information file
P&y bé siéntified according to the above-described relationship of the file
names. 66 Field IN time, and fiel T time havye a data length_of its
ia E?Eﬁ%§8~%€égge f&a .ﬁiackast.l% a é%%%

each. Field | tn%e a time arettime irifformation that

tesigralgthe drpEducenstarh PRsiien gng the sefrodyalionend fgs

position of.a clip AV stream file corresponding to the clip information file
taedigrated By igld <alip) |dfonhaddmdild Idgme in block PlayltemO. With
field IN_time and field OUT _time, the reproduction start position other

CHRhHhE-HRY TS PRE-Cip AR 4B SstrednPREEh B8 d&SigR&ted.
skikswiee-with feld dN_tipe.and figld QU time. the,eproduction end

position other than the end of the clip AV stream file can be designated.

.chXhﬂé&ﬁﬁ&ﬂ&@gf&ﬁ@ﬁp2ﬁyaﬂQﬁammkfor example "1," it

represents that the-mdving picture that belongs to

PlayList{) is permitted to be secondarily used in the

. player.

‘In the foregoing examp1e, flag

capture_enable;flag_PlayList.haS'a data'length of 1 .=

~ bit. Instead, flag&capture;enab1e“flag_PlayList'may

have a data lengtb_df é plurality of bits that describe

' a'plurality of secondary use permission levelsL For

" example, flag capture_enable flag PlayList may have a

data length of 2 bits. -In this case, when the value of

7fhé~flag is'éo,“ the mbvia'pictﬁre may not be perfectly
-prohibited fromubeing secondarily used. When the ﬁaLUe
:of fhe flag is "1,f'the hoVie-picture'may be péimitted}
_tqzbe secondarily used in' the qasé.that'thé.mofie |

_ picture is compression-encoded with a predetermined

resolutioﬁfor'lower such as 64 Pixels xlééllines{ When
the value of the flag is "2," the moving pictdré may be
perfectly permitted to be secondarily used without any

restriction. " Instead, when the value of bit 0 of the
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15 of the internal structure of block PlayListMarkO will be described.
Block PlayListMarkO starts with field length. Field length has a data
length of 32 bits and represents the length of block PlayListMark () . Field
length is followed by field number_o_PlayList_marks. 20 Field

number_of PlayList_marks has a data length of 16 bits and represents

the nu‘mbq‘r of"blocks MarkO. Field number_of_PlayList_marks is followed
£33d fdBloop.- Thed Tt 1B 4BGcAS IS INN% S cBREBHdRY &P fieR

r-of, IStz S Xt, le o internal structure
R R D A AR e e |
ampak-bpe: bield maknypa dagadaiady iBngthiofebithand lefesents
the type of block MarkO including field mark-type. According to the
"@dmbodinsemoys slsowA G Eke 27athrbe typresrt tifg®ks ta dmapter mark,
an index mark, and an event mark are 5 defined. A chapter is a search

- SETPIHERTVIdesS Htag s ABRIR PR ARG 18 B A s At AL

WPt diyides.a chapjer &y chapisraark andap) index aarkyggrectively
‘represent a chapter position and an index position as time information. An
pawerdrl0 marktih asmakksibat chusevarl. eeentdd dctis Fieldnd 1 of

‘mark-name-length has a data length of .8 bjts and represents the length of
the farg 285N BE t& IHGcK-M ARS8 QR name-string at the last line

Qf-block Mar%@.éi%reﬁfggﬁ.@gt@ﬂ“a%éﬁiSﬁ%d_c15-9 pllggka data length

of 8 bits and represents the length of the name
assigned to block PlayLiSt(). Field
?léytist_name_string has a daté length of 255 bits.and
reéresents_the name_asSigned to.blqck'PlayList().' In .

Field PlayListnname_string,_the area from the beginning

ﬁfqr'the‘byte-length represented by field

‘PlaylList_name_string is used as a valid name.

. Field number_ofhPlayItems has a data length

of 16 bits and represents the number of blocks

.Pléyitém() that follow. Field numbethof;PlayItemS‘is

followed by a for loop. The for loop describes blocks

PlayItem() cortesponding to,field number_of_PlayItems.

‘Bldck PlayItem() is a play item itself.

Blocks PlayItem{) of blodk PlayList are'
assigned identificatipn information (ID). For example;

block‘PlayItem() described at the-beginning'of block

PlayList() is assigned for example 0. Blocks

 PlayItem() are assigned-sérial numbers in the order of
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15 Marko. In fieldmark_name_string, the area from the beginning for the
byte length represented by field mark-name-length is used as a valid
name. Four elements of field ref_to_Playltem_id, field mark-time-stamp,
field entry-ES-stream-id, and 20 field entry-ES-private stream_id correlate
block MarkO defined in block PlayList() with a clip AV stream file. In other
words, field ref_to_Playltem_id has a data length of 16 bits and
aiepeesenis dentifibatioy infoumatiordoklaloglo Playltemfhel sy field 25

_ref_toPlayltem_id identifies a clip information file and a clip AV stream

NRIEDEER] APk 4RFE stEmbdnistd §araEhgm o BBk AhP
esignates the time of a mark in a clip AV _stream file. Next: with
R o TR i A SR8 W e okl n R e

reference 10 ; field 'm e-s%amp Wi escrl IR
Foif- b aulay lighis cepppsedOf taregfday hems deassignaech@ibrand 2
(Playltem(#0), Playltem(#1), and Playltem(#2)). Time to of the play list is
im€lmied i oplay enmbl ¢Relaglt@heym Laridy itenislock, dhichy Idmmeshohd
to program streams A, B, and C of clip AV stream files through clip

FipforRidnHed Her e shé Rkl tHamk Ehse, when a mark is designated
to time to of\he playlist,the yalue.gifield f eﬁ‘fﬂ?'?'aifg‘?maip'%ﬁh@i‘k
represents play item 1 including time to. In addifion, time corresponding

ot® the internal structure of block Playltem() will be -

described. Block PlayItem() starts with field length.

Field length has a data length of 16 bits and -

represents the length of block PlayItem(). Field

length is followed by field |

Ciip_Information;file_name_length.' Fieid"

Clip_Information_filé_name;length has a dafa length 6f'

16 bits and-represents_the.length of the name of'the_

‘clip informétion file correspohding to block

Playitem{). Field Clip_Information_file&name.has a
variable data length in bytes'aﬂd-represents'the name
of'the clip information file-corresponﬁing tq'bldck'

PlayItem().- In-field_Clip*lnformatidn;file@name, the

area from the beginning for the byte length:repreSented

by field Clip~Informatidhmfile_name is used as a valid

name. - When a'¢lip information file is designated by
field Clip~Information*file_name, a clip AV stream file

corresponding to the clip information file can be

‘identified according to the abové~described'

‘relationship of the file names.
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15 time to in the corresponding clip AV stream file is described in field
mark-time-stamp. Returning to the description of Fig. 26, field
mark-time-stamp is followed by field -entry ES stream_id and field 20
entry ES_ private_stream_id. Field entry-ES-stream-id and field
entry_ES_private_stream_id have a data length of 8 bits each. When -
block Mark() is correlated with a predetermined elementary stream, field
entry_ES_stPekd dd BRI eAlrf- B plidatBlicbnid PEVigeatifdate

lgﬁeiﬂ, ntary streabm Fleld g try FS Js_%e%?_p and f'elﬂ

prlvate S ream | ‘represen ast‘ream‘T“Da(n tedihS |(]1‘fiof packets
oPACkeh@ )HLincwhich slarenian: siieans araauliplered aad a private
stream ID (private_stream_id) of a private packet header
rigpivathipadlosi-hebaet) jpaespactiveind ThestregmdBustréam-idndaf the
‘packets (packetf) and the private stream ID (private_stream_id) of the

P@Weﬁé‘b%cﬂgt ﬁeéﬁ’d‘p(p?f‘l\?a%tEé%tfﬁéﬁdéi@’%ﬁélb%g&%ﬂ &8w§fb‘ﬁs
ro team he PE.GZ t 0. Fiel
tream 9 P el ent %%% tegzst%rgam id are used
cwtaga ilﬂffsbﬁ»ateios{r_tﬂq.r@_q{&h@ A\ steasBifOpis aljffaremifyom thatrof
clip AV stream #1. When block Marko is not correlated with a -
fhret@tdithitdarelcanehtfaesife M Tthkime, the reproduction

start positidn other than the beginning of the clip AV :

stream file can be designated. Likewise, with field
INmtime'and field OUT_time, the reproduction end
positioﬁ‘otherthan the end of the clip AV stream file
Qan'be'designated. .

Next, with reference to Fig. 26, an example:

of the internal structure of block PlayListMark() will

be ‘described. Block_PlayListMark() starfs-with field

length. Field length has a'daté_length_bf 32 bits'and

represents the length of block P;ayLiStMark()._'Field

~ length is'followéd.by'field ﬂﬂmber;qf_Plaﬁnist;marks.

Field number_ of PlayList marks has a:data length of 16 .
blts and represents the number of blocks Mark() "Field

number of PlayLlst marks is followed by a for ‘loop.

“The for loop describes blocks Mark() corresponding to

field numberﬂof_PlayList_marks.
Next, an example of the internal structure of
block Mark() will be described. Block Mark() starts-

with field mark_type. Field mark_type has a data
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15 values of these two fields are "0." Next, with reference to Fig. 29 to Fig.
33, the internal structure of a clip information file will be described. As
described above, clip information file "XXXXX.CLP" describes the
characteristics and so 20 forth of corresponding clip AV stream file
"XXXXX.PS" placed under directory "STREAM." Fig. 29 shows an
example of syntax that represents the entire structure of clip AV stream
Hda gOEX €L Elipr) skpamdia LEXKK. Glifestartsrbowith field
presentation-start-time and field presentation _end time. Field
Mavelséntaiipr-biali-nehet Bpddicrpplestiition-asdanding e dekelength
of 7Q 32 bits each and represent the tim,}es of the b?]?innin and end of

_ tint S TAHRT 1 marks.

Prerapiaienfima.stamp RIS MPER? SYSieRReY Relsedr-ETS
has an accuracy of 5 90 kHz. Field presentation-start-time and field

dereseptitioniendréipiecare ifell @ved: 8y dieldindse rved-fordiordialtgrament
that has a data length of 7 bits and flag capture-enable-flag-Clip that has

P &¥ita 16 ferlght OF £ Wiy 2Ffetciebbived As-#oRHightnéntS&hd fltg
B R i N S

it position’i ag cap enable_flag_

iR thaiderresesiewhethel ¢ mepngiciurescyiamedin fosition

"and an index position as time information. An event

mark is a mark that cause an event to occur.

Field mark _name_length has a data léngth of 8

bits and represents the length of the hame assigned to -

block Mark(). Field mark_name_string at the last line -

of'bloCk'Mark()-represents the name assiéned to block

Mark{). In field mark. name string, the area from the =

 lbeginning*fof:the bYte-length represented'by field

mark_namé_length is used_aS'a ﬁalid name.

‘Four-eiaments of field ref_ to PlayItem id,

‘ field'mark_time_sfamp, field entryﬂES&Stieammid, and
: field ehtrnyS;§rivate_$treammid correlate block Mark ()
_”defined in'b16ck PléyList() with a élip AV stream.fi1e;
In othér'words;.field ref;toﬂPlayIﬁem_idlhas a data:

length,of,16rbits-and-represents”identifidation '

information of block PlayItem(). Thus, field
ref_to_Playltem_id_identifies a clip information file
and a clip AV stream file. |

Field mark_time_stamp has a data length of 32
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15 clip AV stream filecorresponding to file "XX.XXX.CLP is permitted to
be secondarily used. For example, when the value of flag
capture-enable-flag-CIi'p is for example "1," it represents that the moving
picture of the clip AV stream file corresponding to file 20 "XXXXX.CLP" is
permitted to be secondarily used in the video player. Field :
number-of-streams has a data length of 8 bits and represents the number
b o cke Stdesrhgntie(l ethat fot oWl Field Aumbeavk sireamsdd fgllodiéd by
a 25 for logp. The for loop describes blocks Streaminfo() corresponding to

el Alfmbir-Bf-sthlhts. Thedr IopeReRfGwWEE b ockEp_frp'd 71
&4 30 grample of (nesinterpal flucius of Blgck Sireaminigf) i“’i'#%e
esciibed. Block Streaminfoo starts with field length. Field length has a

xipja dengilaef 16 Hitsiandoepresants te lengked pl bipck Séreaminfo O .

Field length.is followed by field stream-id and field private-stream that

assvbanefhtd. lehgthadf® Bitd Baay I8<e8Ha A in Blegdteméll) . and

treamInfoq, | ted wjth ele t t n th ' haqy
T S W SIS or it 16 6 oA o idci SrA e B Ts

- ghegangg from t'%ﬁf‘@eﬁ%ﬁ"blo@q%re%ﬁeods, carrelaied with a

video stream. When the value of field stream id of block StreamInfoo is
CEOXBEsD itk Streamigiemiss tureBtedwith anshdastiveiTrahsprav

Acoustic Coding o . »
stream files through clip information files,

respectively.

. In this'casef when a mark is designated to
time t; of the ?lay list, the.value of field
ref;to;PlayItem_idriSa“l"_that_pépresents piéy item 1.

including time to.  In .addition, time corresponding to-

" time to in the-cotteéponding clip AV stream file is

described in field mark time_stamp.

Returning to the description of Fig. 26, .

field mark_time_stamp is followed by field

- éntry;ES_stream_id and field

entry_ES_pfivate_stream_id. Field entry;ESﬁstream“id

and field entry ES_ private_stream id have a data'léngth.

. of 8 bits each. When block Mark()} is correlated with a'

predetermined elementary'st:éam. field

- entry ES_ stream id and field entry_ ES_private_ stream_id
identify the elementary stream. Field-.
_entry_ES_stream_id and field entry_ ES_private_stream_id

represent a stream ID (stream_id) of packets (packet())
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15 (ATRAC) audio stream, a Linear Pulse Code Modulation (LPCM)audio
stream, or a subtitle stream. When the value of field private-stream-id of
block Streaminfo() is in the range from "OxOQ" to "OxOF," from "OxIO" to
"OxIF," and from "OxBO to "Ox9F," block StreaminfoO 20 is correlated
with an ATRAC audio stream, an LPCM audio stream, and a subtitle
stream, respectively. In Fig. 30, "Ox" represents hexadecimal notation.

- jFhignetationappligs de-thesfollewing gescription: gs&leck Streaminfo O

mainly describes two types of information, the first type not varying in a
astream pthievsdeonsittypenraiiing prd saéams feanatichithaf 722 does
not vary in a stream is described in block Staticlnfo O, wher§$s
icinfoO

. BRfFAESOR AR arRe I &T st B Y8 Hs A ARHIS A48T

I Qeylgﬁ ints designated with-time information. 5 Block Staticnfo()
r:%%f%wed t()ay ield reserved-for-word-alignment that has a data length of
8 bits. Field eservad-tmvaml-gligonwent aligns détatinea pytekiat block
StreaminfoQ. Field reserved-for-word-alignment is followed by field 10
(maabet 6) Dyntnitho PHéE R BET 8A™yHAMIcInfohas a data length
of 8 bits and reIpreseqtg the Pum?er of .blocksD nawei%ln og)at g]gfollow. :

‘(Fplgﬁ‘ivﬁﬁ%b% e narlni'c(fnfo |s?ol%3\‘;v3é‘aabfa gﬂoop. e forloop

6H¥§UQQ%EEE§HE%;HEEQ§EP®Pta&@bgﬁ¥éd on provisions on a
program stream of the MPEGZ system.
Field entry ES_stream_id and field

entry_ES_privatemstream_id are used when the chapter

structure of clip AV stream #0 is different from that

 of dlip AV stream #1. When'bldck Mark() is not

correlated with a pfedetermined e1ementary stream, the '

'vdlues:of these two fields are *0."

Next, with reférence'tQ Fig. 29 to Fig. 33,
the internal structure of a clip information file will

be described. As described above, clip information

' file "XXXXX.CLP" describes the characteristics and so

forth Qf cqrresponding clip AV stream file “XXXXX{PS“"

- placed under directory "STREAM."

Fig. 29 shows an example.of syntax that 
represents.the_eﬁtire structure of élip AV Streém_filé
"XXXXX . CLP . " '_c1i;r_> AV stream file "XXXXX.CLP" starts
with fieid_preséntationﬂstartgtime and field
preseﬁtation;end_timé. ‘Field preSentation_start;time.

and field presentation_end_time have a data length of

70



10

15

-20 

25

15 Dynamiclnfo() corresponding to field number of _DynamicInfo. Field
pts_change__point has a data length of 32 bits and represents a time at
which information of block DynamicInfoO becomes valid with PTS. A time
at 20 which each stream starts is represented by field pts_change_point
and equal to field presentation-start-time defined in file "XXXXX.CLP."™
Next, with reference_to FiggSl, an example of the internal structure of

Holk-EEatRAB) I bESDE HeeB hdd S @ite ftfor Ui RSEHRAHGY
e t P ' I reaimn ., The type of
IR LT A A
wafriield streamad ool fieftheprivpdassiieamiidmstshowrsitanig. 30TiSg. 3%
shows block StaticInfo() whose content varies depending on the type of
theeBRféragysticdin MANiches BSfdko SETRahf arpaudice eueany vk
uhtitle using an if statement. Next, block Staticlnfo () will be described
accor(ﬁﬁg to the types of elementary streams. When the elementary
stream is a vilgosirearas bipckStaliclaiodis composedotdield a
‘picture-size, 10 field frame-rate; and flag cc-flag. Field picture-size and
piietd fraheetfate_cenfl haimen date |€ondthafeditsy efitk.ldag cc_flag has a
data length of 1 bit. Field picture-size and field frame-rate represent the

KB e QB0 fafhe FORRSHey D ife DRIE0B1TRRE FiEGIth of 7

hits and flag capturemenablemflagmclip that has a data
length of 1 bits. Field reserved;forﬂwordﬂalignment
and flag capture_enable flag_Clip having a data length

of_i bit align data at a 16-bit position in file

XXX .CLP. ™ Flag-capture_enable;flag_Clip'is-a'flag_

that represents.whether a moving picture contained in a

clip AV stream file,corrésponding'to.file *XXXXX.CLP“ 

is permitted to be Secondarily.used.'_For example, when

the value of flag capture_enable*flag;C1ip is for
- example "1, it repreéents-that the moving picture of

'the clip AV stream file corresponding'to_filek

"XXXXX.CLP* is permitted to be sécondarily used in the

video player.

© Field number_ of_streams has a data length of'

8 bits and represents the number of blocks StreamInfo()

‘that follow. Field number_of sitreams is followed by a
lfor loop. The for loop describes blocks StreamInfo()

correspdnding to fieid number of_streams. The for loop

is followed by block EP_map(}.
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15 cc-flag represents whether the video stream contains a closed caption.
When the value of flag cc-flag is for example "1," the video stream
contains a closed caption. Field reserved-for-word-alignment aligns data
in 16 bits. 20 When the elementary stream is an audio stream, block
StaticInfoO is composed of field audio-language-code having a data
length of 16 bits, field channel-configuration having a data length of 8
bits, flag Ife_RBgistancenhawmagp dat@ engteofih bgr2m and field-ture of

sampling-frequency having a data length of 4 bits. Field
b&ﬁﬁ%_éﬁﬁﬁﬁﬁ‘&f@%ﬂ@re’ﬁé&en‘?&a%?diﬁjg'éeébde%ﬂﬁi‘fned in the audio

s%%%%ﬁﬂxﬁi@&d( {4 chanpel-canfiguEalionJepLESERS a GRapgl eitéfxilfguﬁ% of
au ield

io data such as monaural, stereo, multi-channel, or the like.
hie exisiamee Iepfgsentssvhasherithe aumdio sépagsendainsilovength

- frequency emphasis channel. 5 When the value of field Ife existence is for

ofxahprc " E t uramdgibstrbam Thhkin s @reabW fichuEpdy cpBhaSis -

¢chanpel. Field sampling:frequency represents_the samc#n frequency of
£54 A A fo e A RoREANGA herk 1€ Sfihed At 6T 0
dE‘E%!F'Q’énWE'ﬁ”cSEe @'%ﬁ%@%@é@ﬁ&@amﬂ§ asbitle iﬁrﬁ'&ub@% block

StaticlnfoO is composed of field subtitle_language_code having a data
SkergdmdnI® bits iandtay edafipiable thaghaving badatadéngithno$ 1 In
the example shown in Fig. 30, whén the value of field
stream_id of block StreamInfo{)} is in the range from.

"OxEO" to "OxEF," block Streamlnfo() is cdrrelated‘with

a video stream. When the value of field_Streammid_of

‘bIOCk‘StreamInfo() is "OxBD," block Stteamlnfo() is

correiated with an Adaptive Transform ACoustic'Coding'

(ATRAC}Zaudio“stream, a_Linear Pulse Code_Modulationf

“{LPCM) audio stream} or a subtitle stfeanh .Wheh the

value of field privatemstreammid_df block. StreamInfo()
is in'the'range from “onb? to "OxOF," from "0x10" to

*0x1F," and from "0x80" to "O0x9F," block StreamInfo()

" is co:related'with:ah-ATRAC audio'stream,:an LPCM audio

stream, and a subtitlefstfeam, respectively.

In Fig. 30, “Ox“;represents.hexadecimal

 notation. This notation appliés to the following.

description.

Block StreamInfo() mainly deSCribes_two types

of information, the.first'type;not varying'in'a'Stream,

' the second type varying in a stream. Information that
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15 bit Field subtitle_language_code represents a language code

contained in the subtitle stream. Field subtitle-language-code represents

whether the subtitle stream is a normal subtitle or a subtitle for

commentary (for example, special subtitle for 20 description of pictures).

Flag configurable-flag represents whether the size and position of

characters of the subtitle stream that is displayed are permitted to be
AORFh G WS thEvAué bF A coffgtiankifafisor BXafiffle " it

th iZ€ itian. of c e t tifle

N Mo e e o oty 1P
steseanedifordwardmiigament ivakgnedimana & Sdagositarc INexaniie

reference to Fig. 32, an example of the internal structure of block
PR{REMicheid )RR tsel deddibedi Blod B pFaAEkTB() starts with field 5

reserved-for-word-alignment haying a data Jength of 8 bits. Elements -
preceded bﬁ o8 1?e§§r§’7‘éﬁ%ﬂé%?&-aﬁ§n 8?#8 eeériabgn ﬁ11ee£%e of the
rBEMSAANY IR riNe Periidhe elamentansstieay cean b ifantifed s
by field stream id and field 10 private-stream-id described in Fig. 30. In '
bEigs 32, Fliletld Dyaaructetd fwiose cdnfehl. garesnde @&ndang od athe  type
of an elementary stream, which is a video stream, an audio stream, or a

ashytite Géi‘n&’?aﬁ‘fﬂ{s%?éﬁ%ﬂﬁ‘hf@&;)blocﬁ%miclnfoo will be described

reserved_for_ word_alignment is followed by field

number of_ DynamicInfo. Field_number_of*DynamicInfo’has

a data length of 8 bits and represents the number of

blocks DynamicInfo() ﬁhatsfollow.;-Field~
numﬁerfof;pynamicInfo_is followed by a for loop. ;The-
for'iodp,desCribes-fieldé-pts;change_point.and blocks
DYnamicInfo()-correspending to field o
nuﬁber_ef_DynamicInfo. |

7_ Field pts_change_point hee'e-data.iength of

32 bits and represents a time at which information of

'block_DynamicInfo()-becomes valid with PTS. A time‘at

which each stream starts is represented by field

" pts_change_ point and'equal-to field

. presentation_start_time defined in file "XXXXX.CLP."

' Next, with reference to Fig. 31, an exemple
of the-internal structure ef block StaticInfo(} will be
described. The content of biock StaticlInfo() depeﬁds
on the type of'tﬁe corresponding elementary stfeam.

The type of the cerresponding elementary stream can be
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15 according to the type of elementary streams. When the elementary
stream is a video stream, block Dynamicinfo() is composed of field
display-aspect-ratio having a data length of 4 bits. Field
display-aspect-ratio represents whether the 20 display output aspect ratio
of video data is 16 : 9 or 4 3. Field reserved-for-word-alignment aligns:
data in 16 bits. When the elementary stream is an audio stream, block
iBgnamicleid by coneposadwt fietef 26ichbdnekassignmdnahalifd eldhta
length of 4 bits. When the audio stream is composed of two channels,

pﬁéH%ﬁ%ﬁﬁEF&ﬁi‘gﬁrﬂeﬁﬁeﬁ%ﬁ@Wh‘%ﬁr tHE outfut976 Hta RIS or
p3 QUR! BNV L FR] Jughpgrawal is. ysed 19 ienroducR audinglag for

example in two languages. Field reserved-for-word-alignment aligns data

tinel & bite DWhan healeneaiary steaans agLbiite i streansiaeck
DynamiclnfoO is composed of field reserved-for-word-alignment. Field

sreréewed-ﬂﬂ'miaigﬁﬁ@ﬁr&ng% datSiRbIeLbie | SekRar @Brdst with
res ect to a suptitl str m I 0. Dynamic|nfo not define.an
SR RS A el e T S

nam' c y varles ex erénce to
a®XPale, §f the ipkRrnalgirictye @1@9@?1%8::5}13@91:\&/%%9 described.
Block EP_map( ) represents a valid decode
' When the elementary stream is a video stream

block StaticInfo() is composed of fleld plcturemsrze,

field frame_rate, and flag cc_flag. Field picture_size

and field frame_rate each have a data length of 4 bits

each. Flag cc_flag has a data length of 1 bit. Field

'pictUreésize and field frame_rate represent the picture -

size-and the frame frequency-of'the video'stream' Fliag
cc flag represents whether the vrdeo stream contalns a

closed.captlon; When the value of flag cc flag is for

'example "1,"'the video stream cqntalns a closed_
“caption. Field reservedmforuwordwalignment-eligns.data

in 16 bits.

- When. the elementary stream-is an audio

'stream,_block Statlclnfo() is composed of fleld

audio_ language code hav1ng a data length of 16 blts,
f;eld channel;conf;guratlon hav1ng a-data_length of 8
bits, flag lfe existance having a deta.length of 1 bit,;
and field sempling_frequency_having'endata length of 4.
bits. Field audio_languagemcode_repreeents a language

code contained in the audio stream. Field
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15 start position (entry point) of a bit stream of each elementary stream
with time information and position information. The position information
may be the minimum access unit for a recording medium on which an
elementary stream is recorded. Each elementary stream 20 can be
decoded from theposition represented by block EP_map O . Since the
valid decode start position of a fixed rate stream can be calculated,

SR ieR SUthIEE BlotREF FREFETL hbt AecdRBERP Oifthe dREFfad
AaiQ agvariahle rate streqpy ang-gistregm whgse rqﬁ?tiidz%h‘éﬂﬂ?éﬂ@ eggh

access unit such as a stream according to the MPEG video
GRMPrassion-eneading syster dtecked 7= raarh) tsinfdrat@diien the
necessary for randomly accessing data. Block EP_map() starts with field
aaddpy et FSra of @ i AR Nt hAPgr 6aaeTth IRBRa B, Elvinnel .
reserv

d f d_aligpn i data in 16 bits, Fi -~
B oL SRR RISl i

gnmentis owe yr _
UMb, Of ~siEeam dd ranttiesJrield AyMhes-of-slreamaiguiieags has a

data length of 8 bits and represents the number of elementary streams 10

. etigraibed ichigokeaR-mEPH LA fisstipi lbop_descuibes dieldssgtregrid; s

fields private-stream-id, and fields number. of EP_entries corresponding

ttB?imﬁB&ﬁE’s%%ﬁ?jd%_tﬁ@éﬁtﬁ &Rt fofb8p%a second for
£88Qf@é&ﬂ?%%ﬁ@gééﬂgiiﬁiﬁﬁﬂ%399 aligned at a 16-bit

position;

When the elementary sﬁream:is a subtitle
stream, bl@ck.StaticInfo()'is composed of field
subtitle_languageﬁcode haviné.a.data 1ength.of.16 bi£s
and flag;configurable;flag_having a data length of 1
bit.  Field subtitle;language_code represents a -
ianguage code Cbﬁtéinedlin_the subtitle-streamf Field
sﬁbfitleﬂlanguage;éode=represents whether the subtitie _

stream is a normal subtitle -or a'subtitle'for

_comméntary'(for e#ample, special subtitle for

 descri§tion of_pictufeé);ﬁ Flég_configﬁrablemfiag

représents-whéthér the size and position of characters

of ‘the subtitle_stream that is displayed are permitted

to be changed. When the value of flag.

-configufableﬂflag is for example "1," it represents

that the size and position of characters of the
subtitle stream that is displayed are permitted to be

changed. Field reserved_for_word_alignment is aligned
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15 fields RPN_EP_start corresponding to field numberofEPentries. The
first for loop describes field stream-id and field private_stream_idthat have
a data length of 8 bits each and identify the type of the elementary 20
stream as shown in Fig. 30. Field stream_id and field private-stream-id
are followed by field number-of-EP-entries. Field number ofEPentries has
a data length of 32 bits and represents the number of entry points

‘aflescrifedbih theeschid@ry stream. The 25 second for loop describes

fields PTS _ tartand fields RPN _EP_start corresponding to field
number-of-&é’e"‘sﬁtﬁe"g.l 8 Fhétd BPPETER &8t B field RF’?\Ill_@Igf&gﬁe

opaye a datg enath of 82.hite £AEh dRdyeRIasent Rl PAiRS thewselyes.
FieldPTS_EP_start represents a time of an entry point in a clip AV stream

béledeitlc 5HES .OnRthe dth érvirandi G&klfoR N - EPastast représahie the
position of an-entry point in a clip AV stream file in the unit of 2048 bytes.

rag e, heEthPo @Rt s griada adide hacd & @ibis P48
10?5_{5@??5&5 it [L_e{)éisaents the position of an entry
st '

tors. The valid reproduction start

r89sitio &f aoyidgesirean geadsio kripanadigicly pecasged Rrpagkst
private-stream-2. Packet private-stream-2 is a packet
elementary stream. The type of the elementary stream

eamtile Iin s

can be identified by field stream_id and field
private_stream_id described in Fig. 30. In Fig. 32;
block ﬁynaﬁicInfo()'whoselcontent varies depending on
_the type of an elementary stfeam,.which is a video
stream, an éudib'streém,.or_a subtitle using'an if.
statement. Next, block Dynémiclnfo():Will be described:
according to the type of elemeptary.streams.

-When‘the elementarY_stréam is a video stream,

block DynamicInfo() is coniposed of field

display;aspect;ratio having a data length of 4 bits.

Field display_ aspect_ratio represernts whethar'fhe'

display output aspect ratio of video data is 16 : 9 or

4 : 3. Field reserved_for word_alignment éligns_data

" in 16 Dbits.

'When.the aiémentary stréam is an audio -
stream, block DynamicInfo() is composed of field
channel_aSsignmeﬁt having a data length of 4 bits.

When the audio stream is composed of two channels,

field channel_assignment represents whether the output.
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15 that stores information that can be used to decode a video stream.
Thus, the position of an entry point of a video stream is the position of
pack packO that stores packet private-stream-2. Block EP-map correlates
times of a clip AV 20 stream and positions of a clip AV stream file. Thus,
with time information(time stamp) of an access point of a clip AV stream,
the clip AV stream file can be easily searched for a data address at which
igatd aFEekRR. A5 fretiuft tBdisdERd be SR6oHRAfarBoRAY S 1S

accessed. According to the embodjment. in block EP mapQ, sets of time
R oS e R R SRRt B St and
16elduRBBL EP rstantdn thassecnid febioop e eachysammentan: srgam

are pre-registered in the ascending order (descending order). In other
debrdsimiss Iifemation and position information have been rearranged

in a predetermined direction. Thus, a binary search can be performed for

the data. AcdBtBigB&h& LRTtERIME: Sth PPeddht?intBRiidr &
s9gscihediabove. BQ&M‘%&%@W%’E of ohh B E G AN

elementary stream on the basis of the MPEG2-Video standard. However,
ribeqpresantinyerinrisait dmited tQ thisiexadnple. For example, an

elementary stream of a video stream may be an elementary stream

rgE@FIne-16 e Ndcaljigggient aligns data in 16 bits. In

other'words,_with respect to a subtitle stream, block
DynamicInfo{) does not definé an attribute that
dynamically varies. | |

- Next, with referenqe to Fig..33, an.example'

of the ihternal-structure of.block:EPmmap() will be

'described. . Block EP_map() regres&nts'azvalid_decode

start position'(entry point)-of'aibit_stream of each

elementary stream with time inﬁormation'and position

information. The position_infofmatioh may be the

minimum access unit for a recording medium on which an

‘elementary stream is redcrded.-.E&éh.elementary strgém-

can be decoded from the positibn-represehted'by block
EP_map().

Since the valid decode start position of a.

" fixed rate stream can ba-calculated, information such

as block EP_map{) is not necessary. On the dther-hand,
for a variable rate stream and-a stream whose data size

varies in each access unit such as a stream according

" to the MPEG video compression-encoding system, block
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15 standard or MPEG4-AVC standard. Likewise, according to the
embodiment, as described above, an elementary stream of an audio
stream is an elementary stream on the basis of the ATRAC audio system.
However, the present invention is not limited to such an example. 20
Instead, an elementary stream of an audio stream may be an elementary
stream on the basis of for example MPEG1/2/4 audio system. 7. Disc
Erepragi(Cing appattusniexta discrepradycifepappatafidssndgeording 25
to an embodiment of the present invention will be described. Fig. 34
agRFS af exdile of the structure of a disc reproducing apparatus 100
according to,the 8 sent inventipn. Connected 1q abus 111 are a
central proce}%%?n%gu%?((?s@r)z lf,gfﬁ%esmgryl/ %3%6&5&\]/(3 interface 114,
raR P intedacedia, aYyidgemdacodesdifgan agdiosdacaderd 1deas
video output 5 interface 118, and an audio output interface 119. Each. .
bsdction Bfithbdliserpruddcifgnppandus:10@oas ndxchihge s Waée in
stream, an audig stream, various_ commands, data, and so forth wi

: h
L8tht S&ctiofis SbUBRTAE Hed-1197 4% AabitibATERBE dtife %Eiﬁwed
bGPPI i drivg interace, 114, Thadise drivegligxchanges data.
and commands with'theé bus 111 through the drive interface 114. The
nGﬁhbiL&ﬁgsﬁﬁeade&LﬁﬁmmﬂyiRﬁHﬂ)muﬂata length of 8 bits
and represents the number of elementary streams

described in block EPﬂmap(}. - A first for loop

déscribes fields streammid, fields private_stream;id,

- and fiélds number_of_ EP_entries corresponding to field

number_of_stream“idﬂentries. In the first for loop, a
second for loop describes fields PTS_EP_start and -

fields RPN_EP_start corresponding to field

number_of_EP_entries.

The first for loop describes field stream_id
and field private_stream_id thatfhavé a data length of

8 bits each and identify the type of the elementary

- stream”és_shown'in Fig;‘30:- Field stream_id.and field

 private_stream_id are followed by field

number_of_EP@entries. Field numberwomeP;entries has a

- data length. of 32 bits and répresents the number of

entry points described in the elementary stream. The
second for 1dop describes fields PTS EP_start and
fields RPNﬁEP_start cdrresponding to field

number_of_ EP_entries.
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15 a random access memory (RAM) (not shown). The CPU 112.

* exchanges data and command with each section of the disc reproducing

apparatus 100 through the bus 111 according to a program and data

pre-stored in the ROM and controls the entire disc reproducing apparatus
100. 20 The RAM is used as a work memory of the CPU 112. Supplied to
the input interface 115 is an input signal that is input from arég\lfut device

with which the-8$€r Barforits-&it Hput BpEraibAil fhBiMbtPadkied ks for
nSRMB LIRS O ObeORNANEL WA WBIEN IR LESLISMAIRILy
operates the disc re roducing apparatus using for'example an
phiaees sigaaland,&eys dispasedearsthepdise reffoduging sppasatys 100.
81 The input interface 115 converts an input signal supplied from the
tinpeat déviea into brsorpolsigndh fer theiTPBV 12tarebsuthlisetnieidantrol
signal. Recorded on a disc 101 in the format shown in 5 Fig. 23 to Fig. 33

Pdrra (2 €t%a SEASTBERt, & &b Infihtabion it B TihAY Sted
tfl§. ad $21 10N WheD Wgdisc 103 ixloaded intg fhe giscriveartO2iiie

reproduce data from the disc 101 automatically or according to a user's

. ilpuheperatian ok seoatsl ®diteea play list file, and a clip information file

that are read from the disc 101 are supplied to the CPU 112 and stored in
for example ARGk EPUFhe2 emRoePiPRi2 1Odth SR AV &Fedn .

algdrom ihe disg, 191 ageyrding B AR andg, 3griptgy ggeam stored in
RPN_EP_start represents the poéition of an entry'péint
of a clip AV stream file in sectors.

| The vélid reprqduction.start poSition:of a
video.stream.needs-to bé-immediately5precede&zby;ﬁacket
priﬁateﬂstream;z.- Packet private_stream 2 is_a packet
that stores iﬁformatién that can be-uSed.to decbde a
video stfeam; Thus, the positioh Qf:an entry'péint of
a vidéO'stfeam is'the position of pack pack(} that |
stores;packet-private;stream_z,
| | _Blogk-EP;ﬁap.correlatGS-times of a CliQ-AV
stream'and_ﬁositions'of a clip AV stream file. Thus,

with time information (tima'stamp).of!an access'péint

' of.ajcli@ AV stream, the clip AV stream file can be
'eaéily searched for a data address at which data are
read. As a result, the disc can be smoothly randomly

- accessed.

According to the embodiment, in block

EP_map(), sets of time information and position
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15 the RAM. The clip AV stream file that is read from the disc 101 is
temporarily stored in the memory 113. The video decoder 116 decodes a
video stream and a subtitle stream of the clip AV stream file stored in the
memory 20 113 according.to a command received from the CPU 112.
The CPU 112 performs an image process such as an enlargement
process or a reduction process for the decoded video data and subtitle
id&tarasyntresizatiba procEss bd aRERldRINIreressafod tHa viido
stream and 25 subtitle stream, and obtains one stream of video data. The

RW{@%’E@§_§ nﬂy E@ﬁeﬁ‘ﬁﬁﬁé‘& b e VRRB bekBieP a9 and the
e}']gg%,ggw '%ted%f?oa& 118, The Yideo fala 32 gre Ruifered Dy be sergory |

supplie the video outputiinterface 118. The video output
olrtRIfaced d 480avags Hasupplied videewata inda-an Anelage video
signal and supplies the analog video signal to a 5 video output terminal
informrdiicn, tHiedamile HetodednErgaesde’mmaydid’§fd&am of the clip -
AV stream fjle stored in the memor§§1 accordjnggto ommand
d

T RUCTEAEh te EPRF 8t ThEHARE1Sd AGGi6 (A are buttersd in the
TNy 40-1hapd suprligthiodheraudiceytpyhinterface, 119. The audio

output interface 119 converts the supplied audio data into for example an
analog audigsignaldangy stippliés: thendmaldgrandiocsigidi¢o pnes s
output terminal 121. : - -
invention., as described above, an elementary stream of
a video stream is an eleméntarj stream on the basis of
the MPEG2-Video standard. However, the present
invention is not limited to this example. For'example,j
an-eleméntary stréam of.a video'étreamlmay be an
elementary stream aécc:dihg to the MPEG4-Visual
standard or MPEG4-AVC standard. ‘Likewise, according to

the embodiment, as-described above, an elementary

stream of an audio stream is an elementary stream on

‘the basis of the ATRAC audio system. However, the .

present invention is not limited to such an example;
Instead,-an'elementary stream of an audio stream may bé
an elementary stream on the basis of for example

MPEG1/2/4 audio system.

7. Disc reproducing apparatus

Next, a diSc'reprqducing apparatus according

to an embodiment of the present invention will be

"~ described. Fig. 34 shows an exémple of the structure

of a diéc reproducing apparatus 100 according to the
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15 In the example, each section shown in Fig. 34 is composed of
independent hardware. However, the present invention is not limited to
this example. For example, the video decoder 116 and/or the audio - _
decoder 117 may be composed of software that operates on the 20 CPU
112. Fig. 35A and Fig. 35B are functional block diagrams describing the
operation of the disc reproducing apparatus 100 shown in Fig. 34 in

PHESAN T hEYEL R BducihgHpparats 190as Risinly tbnffdted 25 of an
[ ' .\id tent ducti jon 210. Th
08%%@39”;[%‘3@3%%9318%&\@ ?&ﬁg? ept Jepto ucnh%@*jsegftti%re% 5 €

. nme
video content reproduction section 0 1s substantial

aprogEanbarepeiatesian thenopaiptian systemr2@k Msteads the wigdgo

~ content reproduction section 210 may be composed of software and .

- dhaatiere Y&t intyralyd dpedesddane Idlbwing dédeiptiontivig

_assumed 5 that the video content reproduction section 2.10'is_composed

1BFESHASR. I Biy. 3BR £ BigIa88 OMEPHSC T TORIE ohlited. Tt
sHSAANELE the disg;ieproqueings PPALAYE 1004s tuned ancthe |

operation system 201 10 initially starts Up on'the CPU 112 and performs
erebessay prochdses sucleam nitial setithis feteadm seetan.cangd reads

an application program éin this example, the video content reproduction -

CEBRRIHIFL0)Aftb - thRIRORP THederiddihs B/ FeFBVRIS basic
through the bus 111. ' R

In addition, a-disc drive iozris connected to

the drive interface 114. The disc drive 102-éxchanges

- data and commands with the bus 111 through the drive_

interface 114.

The CPU 112 has a read—oﬁly-memory (ROM) and

a random access memory (RAM) {not shown). The-CPU_llz-

exchanges data and command with each section of the

- Gdis¢ reproducing apparatus 100 through the bus 111
- according to a program aﬁd-data pre-stored'in.the'RQM'

- and qontrols‘the entire disc reproducinglapparatus 100.

The RAM is used as a work memory of the CPU 112,
' Supplied to the input interface 115 is an
input_signal that is input from an input'device with

which the user performs an input operation. The input

~device is for example a remote control commander with

which the user remotely operates the disc reproducing
apparatus 100 using for example an infrared signal and

keys disposed on the disc reproducing apparatus 100.
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15 services such as reading of a file from the disc 101 and interpreting of
a file system for the video content reproduction section 210 while the
video content reproduction section 210 is operating. For example, the
operation system 201 controls the disc drive 102 20 through the drive
interface 114 corresponding to a file read request supplied from the video
content’ reproduction section 210 and reads data from the disc 101. The

THataithatiarei reaeffizm éha dscddliveret suppliethipuhe yidgoadontent
reproduction section 210 25 under the control of the operation system

sppp e ofErMoh Ry st 01 I8y §9n difER Kk 3proeBdd fh chd At

£59nols Araipsotsoltware, B4 madules.yiually ingarall) by for
exampFe time- division control."In other words, éac module at

composes the.Wdeasanient seRi9ductian sagtionrd] O shawR IR idEm35fh

and Fig. 35B can be operated in 5 parallel by the multitask process
Ffumcti@d of ¢thd iaper@resystemiZCiy Neis tthe aperativptofithe giden., a

content reproduction section 210 will be described more specifically. The

Yo tohtaMAbprRiuEdd P seidi-i® 248 HETHER ihtktRal ABGuRS and
£8C4QMPlighes, the, follgydng iuprtions.(dd 408 VIR CAHENHERLOMHLOD
section 210 determines whether the loaded disc 101 is a disc according
1tetheiliMbspdenistaadasihereionftendisiisc 101 automatically
or acéording to a user’s. input operation. A script
file, a play list file, and.a"clip information'file
that are read from the disc 101 are supplied to the CPU

112 ‘and stored in for example a RAM of the CPU 112.

The CPU 112 reads a clip AV stream file from the disc .

101 aCCQrding to data and'a sdript program stored in

the RAM.

’-The;clip AV stream file that is:réad'from the .

disc 101 is temporarily stored in thé,memory 113. The

video decoder 116 decodes a video stream and a subtitie

‘stream of the clip AV stream file stored in the memory

113'ac00rding'to a command rECeivéd.from the CPU 112.

The CPU 112 performs an image process such as an

enlargement process or a reduction'prédess for the’

dééqded.video'data and éuhtitle'daté,_a sfntheSizatiqn..
pfocéss or an_adéiti@ﬁ process for the vidéd st:eam-and.-
sﬁbtitlé stream, aﬁd,obtains one stream-dfﬂ%ideo_daté.-

The image process may be performed by the video decoder

116 and the video output interface 118. The video data
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15 disc is referred to as the UMD video disc). (2) When the determined
result represents that the loaded disc 101 is the UMD video disc, the
video content reproduction section 210 reads a script file from the disc
101 and supplies the script file to.a 20 script control module 211. (3)
When the determined result represents that the loaded disc 101 is the:
UMD video disc, the video content reproduction section 210 also reads

afies pydfifeainpodes &luatdtrre Hambl, abslay usufld adlcip25he
information file, and. so forth) a upplies the, files to a player contr
AL A el el e a2 R
1@@@%@@9@@9@% Zégg\!ﬂﬂ.?@d‘?%&%@&dqyﬂfﬁS%@OCQ{EVOAHHEE’& 211
interprets a script program described in script file "SCRIPT.DAT" 5 and -
vexkgutes.gnad. desctibaapp he playize nsodel, dgUisithad creagmaihd botput
images of the menu screen, move the cursor corresponding to a user's

VPGP MatEHIndE IR AU $&fen are accomplished by a graphics

process modulg 249 cantrelied aceprdingda the script-10jarogkam. By

executing the script program, the script control module 211 can control

ath@iRayarconob medide 212p TAe plavies gantrelimodilersl reierenses

database information stored in files such as play list
memory 113 according to a command received from the CPU

112. The decoded audio data are buffered in the memory

- 113 and supplied to the audio output interface 119.

The audio output interface 119 converts the supplied

‘audio;data into for example an analog audio signal and

supplies the analog audio signal to an audio output
terminal 121.

In the example, each section shown in Fig. 34

is composed of independent hardware. ‘However, the

- present invention is not limited-tofthis-éxample} For

example, the vidéo decoder 116 and/or'fhe audio decpdér
ii7lmay be cbmposed of sbftware*that opérateéfon.the
CPU 112. | |

 rFig, 35A-and‘Fig¢ 35B_afeLfunétional block

diagrams describing the operation of the disc

- reproducing apparatus 100 shoWn in Fig. 34 in detail.

The disc reproducing apparatus 100 is mainly composed

_df an operation system 201 and a video content

reproduction section 210. The wvideo content

. reproduction section 210 1is substantially a software
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&osh?en rdla‘fg int

~.content datawhen -the power of the disc reproducing

15 file "PLAYLIST.DAT" and clip information file "XXXXX.CLP" that are
read from the disc 101 and performs the following controls to reproduce
video contents recorded on the disc 101. (1) The player control module
212 analyzes 20 database information such as a play list and clip
information. (2) The player control module 212 controls a content data.
supply module 213, a decode control module 214, and a buffer control
pPeduier1En25 (8)dha nlayescontiel Bpduletildnperjartsmplayer, state
change controls such as reproduction, reproduction stop, and _
Treptsthudtiofpauséden £86 teprbduetivirdartiol processtsien ablétraway
change according to a command received from the scripf control module

- B2 CEFRRIRSU ANt RCEVAES (APFh P BRFEPES i Moddls 295 bbtdins

%?E%éﬂEﬁ””ﬁﬁm@ﬁngWQ§8éﬂﬁ'”h@@%E%ﬂ%@%ﬁ%mﬁgu%ﬁjJggﬁﬂ%a
ecode control module 214, displays time, and generates a mark event.
tHae: camie ntrdaiacs uppiyt ot uiee2 racsi oonteatdatersuchtasia clip
AV stream file fromthe 10 disc 101 according to a command received
IR S Sl Qe st Rfoduld R 1Bighd Sfhlid8dh& E8ntePBatatidahe
uffer control TQ]QUIieSZ%%iTqia %uffer control module 215 stores the
e memoryfl 5%5 a substance 215A of the buffer. The

apparatus 100 is turned on, the operation system 201

initially starts up on the CPU 112 and performs

' necessary processes such as initial settings for each

seCtibn, and reads an application program (in this

example, the video content reproduction section 210)

from the ROM. The operation system'zﬁi provides basic ©

services such as reading of a file from the disc 101

_and-interpreting of a file system for the video content

-reprbdﬁction section 210 while the video content

reprodudtibn-section 210 is operating. For example,

' the operation system 201 controls the disc drive 102
through_the.drive'interface 114”c6rrespoﬁding to a.fileg -

B read'requést.supplied“from the video[chtent

reproduction section 210 and reads data from the disc
101. -Theidafé that are.reéd frpm the disc'lol ére
supplied to-the‘video ?ontenf réproduction.éectidn 210
under thé contrdl-of-the operaiion system 201.

| The 6per3tion syétem 201_has'é'mu1titask

process function that controls a plurality of sOftWare
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15 supply module 213 controls the buffer control module 215 to supply
the content data stored in the memory 113 ‘to a video decoder control
module 216, an audio decoder control module 217, and a subtitle
decoder control module 218 according to requests therefrom. In 20
addition, the content data supply module 213 reads content data from the
disc 101 so that the amount of content data stored under the control of
mhdbléfer whntrefinkruien? 18itbedomds Byprédeteanimep lendumethe
decode control module 214 controls the 25 operations of the video

d&e%%ﬁéonﬁ?&%8&le I, ArE e e Egédde?%ﬁﬂtrﬁf)l’%aﬁle% and
dBrsylile decodepegnise)mmadile 248 Ac6q1ding 10 3 Lo e, §4

received from the player-control modulé 212. The decode control module
Hchinasian Fritgrnad SlocknifinEtien asd Bontalsilee operativag of the video -
decoder control module 216, the audio decoder control 5 module 217, and

naEalkbide BEcSdE ®Rlbl Frthierreadtharngss emtPandhfdio data

ares gt&ronougléjer%ut‘p& The buffer control module 215 exclusively
Fesh par? of the memory 113 as the substance 215A of 10 the buffer.

The buffer copiset module 34 siFe% A doka siakt RAIALES aBgrcdala write

pointer. The buffer control module 215 also has as internalmodules- a

- nagem fhsetfunotiomciriondid I6advfuttibe, swbardibtidlerread function.

- The video read function has_a : _ )
specifically. The video content reproduction section

210 has more internal modules and accomplishes the

fqllowing'functions.

(i)_ The video content réproduction_sectiog:210
determines whether the logded”disc.icl is a disc
according té-the UMD vidéo_Standard (hereinafter.this

disc is referred to;as_the UMD video disc).

{2} When'the_determined_result represents that

the loaded disc 101 is the UMD video disc, the video

cOntent'réprodudtion-section.210 reads a script file
from the disc 101 and supplies the script file to a
script control module 211.

(3) . 3 When the determined‘result.represents thatf

, the‘loadéd disé_lOl is the UMDlviﬁed'disc,'the video
.'COﬁtent reproduction section 210 also reads files that

- composes a database (namely; a play list file, a clip

information-file,:and so forth) and supplies the files

~to a'plaYer control module 212.

~ Next, the operations of the modules of the
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15 video read pointer. The video read function has a register that stores
information au information( as access unit information. The audio read
function has an audio read pointer. The subtitle read function has a
subtitle read pointer and a subtitle read function 20 flag. The subtitle read
function flag controls enabling/disabling of the subtitle read function
according to a write value. When for example "1" is written to the subtitle
viertbfupstiar flag ribersdhtitie addapdtiotnberbmesi @natded. When for
25 example "0" is written to the subtitle read function flag, the subtitle
dessrPrRfon becomes disabled. The video read function, the audio read
88 function, and the subtitle read function, which,ate internal madules of

the buffer con fol modute 275 ave: dermu Iplexer func ions that

sdepitinles g ravtinlexes i finaAY stiga 9F Which.a visiepratneasn.men

audio 5 stream, and a subtitle stream have been multiplexed, into these

: astieamscAtesrding. to fire dmbodibbent of the:ipeesdmmeventionca plurality

of elementary streams are multiplexed according to time-division
réﬁ%

CHigIPRG STREheatPRIFEER Yy shirgotrah shRanfiithat 4haad:

-méhfge*eylg gAY streamis fguned Jhus, the \jdee read fyungtion, the

io read function, and the “subtitle read function have demultiplexer
chiiciens ey il PRG2ystengragieomptieansdCobysequpnilyhthes
video read function reads : ' '
process module 219 controlled accoxding to the script
program. By executing the script program, the script

control module 211 can control the player'cqntrol

‘module 212.

- The piayer_dontrol.module 212 refébéncés
database: information stéred in fiieé-suchfas-pléyilist-
file "PLAYLIST.DAT* and clip information file
“XﬁXXX.CLP" thét.ara read from the-disc loi.and

performs the followihg controls to reproduce video

 contents recorded on the disc 101.

(1) _ The player control module 212 analyzes
databasé information such-as a'plaﬁ list and'Clip '
iﬁformétidn. | ‘. | | “
(2 . The plafeﬁ control module 212 controis.a

content data supply module 213, a decode CQntroi,mpduler'

214, and a buffer control module 215.

(3y The player'control module 212 performs player -

state change controls such as reproduction,

reproduction stop, and reproduction pause and a
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15 the value of field stream-id (see Fig.-30) placed at a predetermined
position of the video stream and holds the value. Likewise, the audio read
function and the subtitle read function read the values of field stream-id
and field private_stream_id (see Fig. 30) and 20 hold the values. The
values of field stream-id and field private-stream-id are used to analyze
the supplied bit stream. The video decoder control module 216 causes
tepwidhocrehdfuncticnrofithpiuftes sostietmadule t 28 24 Sdh #@a@d one
video access unit of the video stream from the memory 113 and supply
afie AWE gc e suramiRA ide6 Bd¥sderimen THRS idsr d8dodeentrol

contrpol 89 module 216 controls the,video dec 116 to decode the
m\ﬁé%c? gtrggrqn s%%p ied to ﬂ*éeu\l/.‘ldég 1éI‘_:(::‘Ié(%'o%lé:_rel e|§n"the access unit and
(@enerate vidae datsy Ihervider datsn agR auprliesito the gsaphcspracess

module 219. 5 Likewise, the audio decoder control module 217 causes
ithé ernip)-feerl foficdorvdfighe sufferasoritiol tnodilé 21530 regu-odaaadio
access unit of the, audio stream from the memory 113 and supply the

Ao "Rt GRS BRRATED RROUEP1 2 acbtFRYTE I 1= and

- fnbodimant of the-presept invention, the access unit  (audio frame) that

composes an audio stream has a predetermined fixed length. The audio
decoder contrble mashite217 cantolsupe ayditodrecbser 117 te siésode

the audio stream supplied to the audio decoder 117 in the
content data such as a clip AV stream file from the

disc 101 according to a command received from the

player control module 212 and supplies the content data

to the buffer control module 215, The buffer control

‘module 215 stores the content data in the memory 113 as

a substance 215A of the buffer. The content data

supply module 213 contrbls the buffer control module

215 to supply the content .data stored in the memory 113 .

to a video decoder control modgle 216; an audio decoder

- control module 217, and a‘subtitle decoder control

' module 218 according to requests therefrom. In

addition, the content data supply module 213 reads

‘content data from the disc 101 so. that the amount of
"-dontent data stored under'the control of the buffer

‘control module 215 becomes a predetermined amount.’

The decode control module 214 controls the
operations of the video decoder control module 216, the
audio decoder control module 217, and the subtitle

decoder control module 218 according to a command
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15 access unit and generate audio data. The audio data are supplied to
an audio output module 242. The subtitle decoder control module 218
causes the subtitle read function of the buffer control module 215 to read
one subtitle access unit of the 20 subtitle stream from the memory 113
and supply the subtitle access unit to the subtitle decoder control module
218. According to the embodiment of the present invention, the subtitle
racgessdinitthacamposasther subtittersiicann gantaing lengthrdpformation
at the 25 beginning. The subtitle decoder control module 218 has a
degistir Guvteddnawstithat 8dd deasd@theigippiind lsudtivlekstream and
enerate subtitle image data. The 90 subtitle image data are supplied to

CHRCHABRIERBreRBE Rofd BEo CRE HREAIEY &fovehe’HiiE8 data
adecesd Ry dheyidepsiappdes 146 upder hecontol O e VIdea ro1

. decoder control module 216 and the subtitle image data decoded by the

medhitle ddcbdeandntralemedbleiXiBearde suidplieddoriie glaplics:ROCRSS
module 219. The graphics process module 219 adds the subtitle image

SHal® thE¥ tABplicH FRleBthta BAd @ cReidle S BT CO-SRPRAVHEY is

00%9&{. The graphics process module 219 generates the menu image and -
th message image corresponding to a command received from the script

control moduiae 13wk heddayeroniehmms ute 212 and-euerlays them

with the output video signal. ‘

uses a part of the memory 113 as the substance 215A of

the buffer. The buffer control module 215 stores a-
data start pointer and a data write pointer. The

buffer control moedule 215 also has as internal modules

a video read function, an audio read function, and a

subtitle read function. The-videé;read'functioﬁ has a

video read pointer. The video read function has a

register that storés'information auminformation()'as

access unit information. The audio read function has

an audio read pointer. The subtitle'read_function has

a subtitle read pointer and a subtitle.read function

flag,"Theﬂsubtitle'read function flag coﬁtfols o
enabling/disabling of the subtitle read function .

according to a write value. When for example "1" is .

'writtén to the_subtitle"réadtfuﬁqtion flag, the

subtitle read fﬁnqtion becomes enabled. Wheh.fgr
example "0" is written to the subtitle read function
flag, the subtitle‘read function becomes disabled.

The video read furiction, the audio read
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15 For example, the graphics process module 219 performs an
enlargement process and a reduction process for.the supplied subtitle
image data and adds the processed image data to the video data
according to a command received from the script control module 211 20

In addition, the graphics process module 219 converts the aspect ratio of
the output signal according to the aspect ratio of the predetermined _
foutpttivndeo dedicelamdsthb olitiie aspedt Btincddsignated initheaeentent

reproduced from the disc 101. 25 When the aspect-.ratio of the output
RS BEHCBACIESS o (FBUIHE SEFeETANE B HOURR Grhphicaave

JERGETY Qﬂéerz%%ﬁ'é%‘it %“tPHEtthSe"rh‘i‘xﬁ‘ia' 31 Vhen the Quiput
“aspect ratio Is 4 : 3, the graphics process mo Ufe 219 per.rForms prexed
SOuseRiINgspeass that MAKEESihe halght ot thedmagenwith fxg,height of
the screen of the output video device, inserts black 5 portions into left and
sigrrandesadidha imabé ldde cutpasnhdeesuitbaemage Shér tesl,
.aspect ratio of g%e output video devjce is 4 3 and the output aspect . ratio

SR ThRE G SR Rce ST BRGEIA o8ty IR IREDhIDTkae

- pWibea dhe it dDaspest fatiers tBe dLaRdics PAcess padile 219

performs a squeezing process that matches the width of the image with
athe widitdipthessoie ercobthéimgpio vidkEeaaviosi sisantshiack posiong

into the upper and lower portions of the image, and outputs the resultant
system and MPEG2 system program stream format and

thereby a clip AV stream is formed. 'Thus,_the video

read EUnctioﬁ,'the audio read function, and the

‘subtitle read function have demultiplexer functions for

the MPEGZ‘system;program3streams,
. Consequentiy,'the video read'fﬁnction_reads"

the value Of”field streamwid (See Fig;-30) placed at a

'_predetermine&-gosition of the video stream and hOIds"'

the value. Likewise, the audio read function and the
Subtitle read~function read the values of field
streém~id and fiéld private_stream_id (see Fig. 36)-and

hold the values. The values of field stream_id and

_field-pri#ate_streamwid_are used to analyze the

supplied bit stream.
The vidéo decoder control module 216 causes
the video read function of the buffer control module

215 to read one video access unit of the video stream

'from'the_memory 113 and supply the video access unit to

the video decoder 116. The video decoder control
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15 image. The graphics process module 219 also performs a process that
captures the video signal that is being processed according to a request
from the player control module 212 and supplies the requested video 20
signal thereto. A video output module 241 exclusively uses a part of the
memory 113 as a first-in first-out (FIFO) buffer. The video output module
241 temporarily stores video data processed by the graphics process
mdedule 253 284 thehuffanand seads the vidga daia herefreddige the
predetermined timing. The video data that are read from the buffer are
vadpat Fomedue \scepddipdt 92 intbdave d&8. Tecaddio cliiputimodile

- 242 exclusively uses a part of the memory 113 as a FIFO buffer, The
IGGHE SoUplt nfRfIISFLERBEES X&&‘i‘éﬁja‘{éﬁ?at areRutfHISRofthe

dig.Q t intesf 9 1a. yffe d di t
B R T A Sadh s 504 rom the

buffer are outpweifreeetherusiaaatpet nterdanerl LbiWhen thvaudie
mode of the content.is dual 10 monaural (for example, bilingual), the

 230dieigest FieRiufigaR ot feralidiodarfaddarding i er

determined audio qutput mode. When the audio output mode is "mai
RINE INB Bk ohat b5 2 RSpRHRIGAETE HE o Bartle

alRd9hexaPPlen £rom the memory 113 and supply the audio
stream unit to the audio décodér 117. Accorxding to thé
eﬁbodiment'of'the'present invention, the access unit
{audib ftaﬁe) thét composes an audio stream has a'.
predetermined fixed length; The audio décoder control

module 217 controls the audio decoder 117 to decode the

“audio stream supplied to the audio decoder 117 in the

access unit and_generate audio data. The audio data

_‘are suppl;ed to an audio output module 242.

The_subtitle'decoder cqntrol-modulerZXB
causes the subfitle read function of the buffe: control

module'215sto'read one subtitle access unit of_the'

- subtitle stream'from-the'memqry-ll3 and'supply the

éubtitlé acdess unit-to_the subtitie dé¢oder‘Qontr§l
module 218. According to the embodiment of the present
invention, the-subfitle accessluﬁit that-cdmpdées the
Subtitle stréam contéiﬁs_length information at the
beginning. The éubfitle'd@coder control module 218 has

a subtitle decode function that can decode the supplied

 subtitle stream and generate subtitle image data. The
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15 the memory 113 and outputs audio data of the left channel and audio
data from the memory 113. Thus, the audio output module 242 outputs
audio data of only the left channel. When the audio output mode is "sub
audio,"” the audio output module 242 copies audio data 20 of the right
channel in for example the memory 113 and outputs audio data of the:
right channel and audio data from the memory 113. Thus, the audio
sgirpitARdlRags RiEsutdERIIERL A ONRPhERRYHERBRASS When the
audio outputéﬁgde 5:.]2 ain and sub audio" or the 25 content is stereo, the

PAG |8%%trr)ﬂlﬁ modulé 242 directly outputs the audio data. The user can

interactively gatsdha @it @3muRd Mmede o fakexarmple thedacia by
screen that the video content reproduction section 210 generates. A~

thenvolatie ndenodesontrbd motditar 230 evites datd taodn bihea whase
data are not erased after 5 the operation of the video conten '

RO Do TSR e R G ETolelfoc B g 0o o

| da%@éééi'%?r%@é%@eﬁéﬁét%ﬁ@éa%%a&qemg 1RGNN, e

received from the player control module 212. The nonvolatile memory

se@nol sicide 2he hesphd fnabiod deatsstaxedial pluzality of Biets of data
Saved_Player_Status and data Saved_Player_Data with a keyof a title

IIHPRECD PIRRafhVBRENE Metdty adsHiroF Ao ftiP D56 Lforé¥28%ata
aSRredBlaves Stalys datg Backup-Rlavsr Slgisdhatinedlaverone
signal that is outpﬁt. ‘The graphics process module 219
generates the menu image aﬁd_the message image.-
corfesponding to a'command received from the script
cqntrﬂl'module 211 andjthe_player control module_212
andiover;ays them-wiﬁh:the output'video.sighai.

For e#ampie. the_graphics process3modgie-219
perférﬁs‘am enlargement.pfdceéSfand_a reduction-process
for the supplied subfitie‘imaéé déta and adds the
processed image daté to.fhe Vidéo data according to a
§Omﬁand receivedﬁfrcm'the sc;ipt control quule Zli.

In addition, the grapﬁics'prqcéss module 219

, converts_the‘asQect ratio of the output signal

according to the aspect ratio of the predetermined

| output video device and the output'éspect ratio

designated-in-the content reproducedffrom the disc 101.

'When tﬁé.aspect.ratio-of-the output video device is ;6

: 9 and the output aspect ratio is 16 : 9, the graphics

process_module 219 directly outputs the video data.
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15 module 212 has. Data Backup_Player_Status corresponds to data of
for example the player status 323B that exist immediately before the
operation of the player control module 212 is completed. Data
Saved_Player_Status corresponds to the resume 20 information 324. In
addition, the nonvolatile memory control module 250 stores as data |
Saved-User-Data data User_Data that the player control module 212 has.

whald Hser Ragaredypdeterpineddaig that thg usepgetgta ghe player
control module 212. 25 When the disc reproducing apparatus 100 has a

phasteme mord ol ¢he iife, werndioigne ronvalatiez o @y tdeessorvaidtile
memory control module 250 correlatively 94 stores a set of data

ML PIEDE 234ER hindfutRes ARRE0 s¥ Bt RRn B G 1961 e
sUiRg 49141 & predgieumiped Jedign 8&31%1116}5 REdY Pe.dlprage
ule 5 stores data is

medium that the nonvolatile memory control mo _
paetdinsites tha daskmerery, bagh thasrd sk otthedike idaydomatia
selection of audio and subtitle streams Next, automatic selection of audio

| ORI S(RRler RS RECHURGTo aWBRbotiemsTaNE Fosdm of

invention chll b%gescr%:ed, According to this embqdiment, when a

tp uréﬂ‘ﬁ; B &udit Sty 3 Qiffefert _Ién&uaaﬁ%% a a%ﬁﬁ‘gfﬁf’/ ot ERBfile |
r3EayNg OfdiferslangHaoes-hae: Beeh FUMEIeXGh 8019 o

directly outputs the video data. When the output
aspect ratio is 16 : 9, the'graphics process module 219

performs a squeezing process that matches the width of

_the image with the width of the screen of the output

video device, inserts black portions into the upper and

lower portions of the image, and outputs the resultant &=

. image.

The'graphics prbcéss module 219 also performs

;_a.process'that captures the vided signal that-is-being'

" processed according to a request from the player

control module 212 and supplies'the re@uested video

'signal thereto..

A video output;module_241 exclusively uses a’

part of the memory 113 as a first—in'first—out (FIFO) o

_buffer. The video output‘ﬁodule~241'temporatily_étorés

video data processed by the graphics process m@dule 219

in the buffer and reads the video data therefrom at

predetermined timing. -The video data that are read

from the buffer are output from the video output
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15 stream of a proper language is automatically selected. Likewise, a
subtitle stream of a proper language is automatically selected. According
to the present invention, in addition to the regular audio language setting
using 20 language names such as "Japanese” and "English”, a status
"original language" can be set. When the audio language setting of the
player has been "original language" an audio stream of a proper
ipkgtages htfomatically selected. In addition, when subtitle and 25
audio streams are aufomatically selected, the_case of which th
languages of BB Shos T HE Slre PuE Al s KISy e 885
a TparerigpallaRHRGR FePrESENisA ANGHRGE HRA¥AIE CONRNIRS o
created. For example, if content was created in Japan and the language
othigpedf imodailly 2dParnsserte engiial |ldeguageahis tJapanese tEhe:5
original language can be set on the content creator side. Next, with

LradehRe 169G SRRy tad R Eshh R dohdcibn dRfIdERE SuBitk
__ 3610 MY, 36, a5 f D, ant Sud e
rESRATEACUARG Q4YE PRkl D PUBHTAMERIE Ui

TEeN@INENdN adiac, 13 usitestrea denekeddne (s theroagisabutput
language. In this example, the original language of a subtitle is not

fgefihddhe audio output interface 119.° _

When the audio mode of the content is dual

monaural (for example, bilingual), the. audio output

module 242 outputs the audioc data according to a
'predetermined-audio'output mode. - When the audio output

mode is "main audio,” the audio output module 242

copies audio data of the left channel in fot example’
the memory 113 and outputs'audio'data of the left

éhannel and audio data from the memory 113. Thus, the

 ‘audio output-ﬁq&ule 242 outputs audio data -Of only the
© - left channel. When_the audiO'ﬁutput.mode is.ﬁSub |
" audio, " the audio output mbdule‘242”copies audio data
of thg'right'chénnel in for example the mehory-llB and .
"outputs audio data of the rith'Chéﬁﬁel1and audio'data
,from-the memory 113. Thus, the audio output ﬁodule-242”.

. outputs audio data of only the'right channel. When the

audio output mode is "main and sub audic" or the

- content is stereo, the audio output module 242 directly

outputs the audio data.

- The userxr can'interactively sets the audio
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15 As a first example, with reference to Fig. 36, the case of which in
player setting 500, the language of audio is set to "original language" and
the language of a subtitle is set to "Japanese” will be considered. In
addition, it is assumed that content contained in a 20 disc is a movie
created in the United States and the streams 501 of the disc are two -
types of audio streams (1) English (= original language) and (2) Japanese
oabgutvantypes @h sabtitlestseans (thenglismank@d dapahede. thehis
case, streams 502 selected 25 immediately after content is reproduced

VidaPtHRONEETHy FRRIePRIHIEdh ARAS $HBarmSr tHEMREHE Sanguage

(1) English anga sublli Sieam Al i SG dapanese, nlhe.capple
' ' and a su ﬁll

. 93
shown in Fig. 3%, since an audio stre n title stream are

 wPianReslyaselscies. 88 HeBISMHACHES AAT A SEEENY CKABIRE T HTMETIN

Fig. 37, in 5 the player setting 500, the language of audio is set to
t herigipaitariduay ed fanthh e vadqumgeoof tzesdbtiteds odhtes 1 9apdrrgbion
that are the same as those of the first example. In addition, it is assumed

2P BB nRARREEE R (R E ISR AovieSdrea et in FapdR dhd the 10
' ngg%%mﬁégfemégggisca@{& wotypeg otaudig sireamsn (h-lapapess (to

original language) and (2) English and two types of subtitle streams (1)
aEsglisgthand f2-dapadesardm thih€apa, sstreamsssleote drinrindaiately? .

after content is reproduced from the disc by the plag/er
The nonvolatile memory control module 250 has a

" function that stores a plurality of sets of data

'Saved_PlayermStatus and'data_Saved“Player_Data with a

key of a title:ID (Title_ ID). The nonvolatile memory

control_module_ZSO'stoxes'as-data Saved Player_ Status

‘data Backup_Playef;Status that the playér control

module 212.has. Data'BaqkupuPlayeréStatus corresponds

to data of fﬁr example:the-player Status[BZBB that

exist immediately:befbre_the.operation of therpiéyerr_.
control module 212 is chplete&;*:Dataf..
Savéd;Player_Status éo:requnds‘tq.the resumé
information-324g_ In'addi£i0n; théfﬁonvolatile meméry'

éontrol_moduie,zso stores. as data Saved;User_Data data -

User_Data that the player control module 212 has. Data

- . User_bata are predetermined data that the usef-éets_to‘

the player control module 212.
When the disc reproducing apparatus 100 has a

flash memory or the Like,'whiéh is a nonvolatile memory,

the nohvolatile memory control module 250 correlatively
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15 are an audio stream as the original language (1) Japanese and a
subtitle stream (2) Japanese Thus, the same language is selected. In this
case, since the ‘subtitle of Japanese is not necessary, it is thought that
this selection is not user-friendly. 20 To solve the problem of the second
example, as shown in Fig. 38, when the language of audio has been set
to "original language" in the player setting 500 and when the original

slepERage nifch&théasAg PR St Hedfdtite tad WithaRe sdfdcded
stre 502, it. 25 is sufficient to ac lish a fungction of turning,off the
Oy e DBt T L e e ongs ST b7 St
pebiediaverfelingeaQ®bhas been sektpa sorigealdagauageeand Kiage
language of audio matches the language of the subtitle as the result of
mehdi antorhatic $dlectivon pedpetylsubtitnbhy cortdined ims GutibuRSs 0
information (player status 323B of property 323, see Fig. 3) of the player, .
SHARPTcalibe fSutgE bisE-ERBIal8d Br %%?ﬁ%p%%ﬁ?%’séﬁ& a%alue

ninal repregents suptitlq QEEF. With this rule, when the languages of audio

“and a subtitle are selected, a 10 subtitle strear_n whose language is the

.8same as thahak audioiearsbe peavimtedbifomdasing anpuiubext 1he

automatic selection of audio and subtitle streams according to an

- SER@BBFnent of the present invention will be described in detail. First

Next, automatic - -selection of audio-and
subtitle streams according to an embodiﬁent of the
present invention will be described. 'According to thié'
embbdiment, when a-plurality_of audio streams of
different'langﬁages and -a piurality of subtitlé streams

of differ languages have been multiplexed, an audio

stream of a'prbpérglanguage is-automatidally salected.-"

Likewise, a subtitle stream of a proper language is
automatically;selected. 
}According_to the present invention, in

addition_td the regular audio 1anguage_setting using

_ language names such as “"Japanese" and "English", a

Statusrforiginal-language“rcan be set. When the audio

language setting of the player has been "original

"language“; an audio stream of a proper language is

automatically selected. In addition, when subtitle and

‘audio streams are automatically selected, the case of
which the languagesfof audio and subtitle streams are

the same is prevented.
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W9 ofHieF Wotds, Propery audi

15 of all, information with which the player apparatus side needs to be
provided to properly and automatically select audio and a subtitle will be
described. The property 323 (see Fig. 3) of the movie player 300, which
controls reproduction of a stream, has been 20 described with reference
to Fig. 7. In the property 323, property audioLanguegeCode, property-
audioNumber, and property audioFlag for audio and property _
subtitleLangriege CoteghiopertyaubtideNtimbep asrk ptepertyl anguage
subtitleFlag for subtitles in particular 25 relate to this embodiment. As
inewbiisdt sReVe BopErs) XRfieMmgudRt IR entLa FaTHiRRE
code of an 8 aHdlj) Ian%ua%e%tf%aftlgafg)een el in the UMD yideg aglg\ﬁr.
0 anguege&gt‘:lle qepresents a language to
JhpSelected foraudia. Anaivalue ghemperly atktickangegeldede, a
language code 5 defined for example in the International Organization for
oStarioeadizZhtiog @SRy 63l aybé used tinel SOPTEZIRE, forerample '
-English is abbreviated as "en" and Japanese as "jp". According to this

- skdbodiment, as a value of property audioLanguegeCode, "00", which is

not 10 defingg 0 1SQ £39-1.J5 added Wb velue "R, ¢@rigingl 3,

language" is represented. As described above, property audioNumber
al@esens the seaionumbenatian aadid siigani thad is thedamsurrently

reproduced. Property audioNumber is a - . )
according to this embodiment of the present invention
will be described in brief. In Fig. 36 to Fig. 38, it
is assumed that in streams 501 contained in a disc, an

audio stream'denoted”by (L)Uisfthe original language.

In this example, the'original'language_of a subtitle is.

- not defined.

As a first example, with reference to Fig. 36,

the caSelof which in player setting;SGQ, the language

' of audio is set'to_“original language" and the languagé

of ‘a subtiflegis_sét to "Japanese" will be considered.

' In addition, it is assumed that content contained in a

disc is a mdvie‘created'in the United_States and_the

streams 501 of the disc are'two‘types of audio streams
(1) Engliéh (= original languagé} and (2) Japanese and

two types of subtitle streams (1} English and (2)

Japanese. In this case, streaﬁs 502 selected

immediately after content is reproduce& from the disc

. by the player are an audio stream of the Criginal

language (1) English and a subtitle stream of (2)
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15 16-bit value composed of an audio stream ID (stream-id) and a private
stream ID (private-stream-id) (see Fig. 30). Of 16 bits, high order eight
bits are used for a stream ID, whereas the low order eight bits are used
for a private stream ID. An audio stream of a clip All 20 stream file can be
uniquely identified by this 16-bit value: Property audioFlag represents .
reproduction information of an audio stream. Fig. 39 shows examples of
Juglaes fwt propetthaudniigglearshawe \Wheir the 23 dalueioiqroparty
audioFIag is "0", the reproduction of audio is turned off, causing audio not

AV réprBaaT AN RN THE VhfkSs ST SARRS sREQRGEbesented by
s%%@&%%‘%{t}’ %dig)}lgg@%ﬁlisorgg&dsuped. At this point, taking account of
t

e case of which an audio stream represented by property audioNumber

~is dual mongy shamelydenterigahiefeand Hgktchannels of siereep, ans

different, when the value is "2", only left. channel of dual mono is

| thepdaek WWetddnahsAthe thieelenguandy Afhreibimelsf el to

.mono js reproduced. When an audio stream is dual mono and the value
GBI, AIGRRET Pt kB L R e S o

s@ie reprodinedy ProperyspbtilelanguagetdeepigRonts g slapguage

code of the language of a subtitle that has been set to the UMD video
fplayer. dxathetevordbn praddty subtitiet ansegaGatedeprbsdntsantent
language to

recorded on a disc is a movie created in Japan and the

streams 501 of the disc are two types of audio streams
{1) Japanese (= original language) and {2) English and

two types of subtitle streams (1) English and (2}

.Japanése. In-ﬁhis case, streams selected immediately -
after content is reproduced from the disc by -the player

are an audio stream. as the origihal language (1)

Japanese and a -subtitle stream (2) JapaneSe;: Thus, the

'same—language is selected. In this case,-sincé the

subtitle of Japanese is not necessary, it is thought

 that this selection is not user-friendly.

To solVe,thE-prdblem of the second example,

as shown in Fig. 38,_When'the_language of audio has

‘been set to “original language" in the piayer Setfing

500 and when the original language matches the language
of the_subtitle, as with the selectéd-streams 502, it
is sufficient to accomplish a function of turning off
the display'of the subtitle.

In other words, when the language of the
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15 be selected for a subtitle. As a value of property
subtitleLanguegeCode, the language code defined for example in the
International Organization for Standardization (ISO) 639-1 can be used
like that for audio streams. 20 As described above, property
subtitleNumber represents the number of a subtitle stream that is
currently being reproduced. A value of property subtitlieNumber is a 16-bit

avdtle compased aysticada tbi (sirepovid) & atsabtitie stream and a
private 25 stream ID (private-stream-id) (see Fig. 30). Of 16 bits, high

" iy Bight bldngEased aandstkdem AN IWASRRThaYsA O rid €igREbits

re ysed for a private 100 strear; . A suhtjtle stream of a clip. AV stream
B o T Y R 18 e S hESTh s Gt
alffBReante ag LARredyetipn %IE‘BM SURtitle sStream. £49 AR tashQMS in

examples of values of property subtitleFlag. When the value of property

asabtitleFtay 5108 tne tubtit rdisptey isstiatatkoft A3 RISy avobet:Fot

be displayed. When the value is "1", the subtitle display is turned on,

323usifi§a Jubfitle 13 bBE OTREPRYEY Aex ST ARASHth fntithetie
ontent.si t Vi { erly an tqmatic lect

L R e e

tAlbwegriegaaten Qﬁattt_djele OFF. With this rule, when the

languages of audio and a subtitle are selected, a

subtitle stream whose language is the same as that of -

audio can be.prevented from being output.

Next, the automatic selection of audio and

‘subtitle streams accofding'to an embodiment of the

present invention will be described in detail. Fifst*.ff

of all@'information‘with-which the playef'apparatus

side needs to be provided to properly aﬁd antomatically
select audio'and7a subtitle will be described. The

property 323 (see Fig. 3) of the'movie'player‘BOO;

_ which controls reproduction of a stream, has been
~ described with réfe;ence to Fig. 7. 1In the property
. 323, property audioLanguégeCode,;property audioNumber,

and property audioFlag for audic and property

subtitleLaﬁguegeCode,'property'subtitleNumber, and

-property subtitleFiag for subtitles in particulér_

relate to this embddimént.

As described above, property

audioLanguageCode represents a language code of an |
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15 streams and attribute information of subtitle streams in a clip
information file. As described with reference to Fig. 29 and Fig. 31, the
clip information file contains information of field ,stream_id and field
private-stream-id that uniquely identify each 20 elementary stream
multiplexed in a corresponding AV stream and attribute information

shown in Fig. 31. Of attribute information shown in Fig. 31, field
angtio 1hAggEgE scodesbr AR AUBRESr&R1 okl fidhg UMD video

ubtitle_languege . code for a subtitle stream in 25 particular relate. to this
BB men or B eS8 e iort 4 o SHEI AL SRIR RS
8P2H3eesan Kb aydinlexaskinie.a Llip &Y stbeam g olhusdt i
necessary to indicate which of audio streams of a plurality of languages

vhatihaves bpenpeulitiyleaed isodm rayuky siedas of tleanggiagklangdage.
According to 5 this embodiment, in a clip information file shown in - Fig. 29,

d&%ﬁb@ﬁgg‘b‘f a‘?@lﬂ&%tréﬁmﬁtﬂﬁt_ dovhes ‘Fi?s‘iiiﬂr’:ﬁ}di9§ﬁ€§ﬁﬂ§aa?l’a‘h§ed
é%\ea!éga' 9.5 §51q5d,8s (tﬁ?s&cg'gy .e'f?f‘#. ePé lAnQupge ¢qds gfthe

anguage Is represente anguege_code 10 (see

6Big-31) eorresnanainG:toshg Lo skeambThe DaARINES23 (layema
status 323B) of the movie player 300 can be set with methods described

Japanesaenase ldPly: 8 dndeaddmm |&verdoRs Aemy dianis.afte a
subtitle streams are set with, method pla

value of property audioLangueggg%de, "00",_which is hot
defined in ISO 639-1, is added. With value "00",

"original language" is represented.

As described above, property audioNumber

| represénts the stream number of an audio stream that.is

being currently reproduced. Property. audioNumber is a

 16-bit value composed of an audio stream ID (stream_id).

and a private stream ID'(private_stréamfid)_(éee-Figw

30). Of 16 bits, high order eight bits are used for a

-streém ID, whereas the low order.eight bits are used
for a priVaté.stréam'ID. An audio stream of a clip AV
‘stream file can be uniquely identified by this 16-bit

o value.. .

' Property audioFlag repreéents'reproduction

" information of an audio stream. 'Fig. 39 shows examples

of values that property audioFlag can have. When the

-%alue of property audioFlag is "0", the reproduction of

audio is turned off, causing audioc not to be reproduced.

When the value is *1", an audio stream represented by
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15 method playChapterO, and method changeStreamO. Of these
methods, method changeStream O is a method of changing a current
stream to a desired stream, not a mechanism of automatically selecting a
stream. Thus, details of methodchangeStreamO will be omitted. 20
Method playChaperO is equivalent to what argument playListTime, which
is one of arguments of method playO, is substituted with argument
peleaptesNunban oprlyeathedO wdlb bedlassdhedir theyfodlopdich £j9. 41A
and Fig. 41B list examples of 25 arguments of method playO. When these
taﬂgim«:emsna@eirgiv@f tocetietssapd ivhirbderrmi@iomatrean
eproduction of a video stream, angfludlo s ream, and a 102 subtitle

Ty eraerﬁ%’éFr%‘%pBXd%‘%B% Yochit RUIDEP O dsidated 2an B arted.
nSMREY ofSathadQ is fepreseniatdor exampla v farmula, 6)s in.othsr
words, arguments are delimited by delimiters (in this example, 5 :
acemahfisr'eh andwiiEangeden dgiradetesmitzt], ordelly\/\nfﬂrtanghmﬁma
are omitted, only delimiters are described.
Oﬁlo@}éﬂaﬁ@?fﬁi’a}z‘(ﬁla’f&%ﬁ?&ﬂﬁéfi pléﬂ}}_‘i’ﬁ?ﬁe wheruitbge V%H%el%‘l%de,
..\(zjldeo strm; aud str aguglf stgu& qubtltle Sstrm SuthH st tus)

1) Argﬁm%nt p%ytlscf umber represen sap gf/) TiST nuimper of p ay list

. wisehe mpradaged. ArguEent Hlayldat THBa sepreaeRisa taedeorathe

beginning of a play list. When content is reproduced from the
property audioFlag is "1", both left and right channels

of dual mono are reproduced.

Propexrty SubtitlenanguageCode represents a

language code of the language of a subtitle that-has'

béen,set~to‘the UMD video plaﬁer; In other WOrds,

 property subtitleLanuegeCode represents a language to

be selected for a subtitle. As a value of property

"subtitlelanguegeCode, the language code deflned for
‘example in the Iptérnatlonal Organlzatlon for
V‘Standardizatioh (ISO) 639-1 can be used like that for

- audio streams.

As_described above, ﬁrépeffy subtitleNumber
représents_the nﬁmbér of aisubtitle'stream.that_is
currehﬁly.being réproducédu “A*valdeLof'proﬁerty-
subtitleNumber is a'lﬁubit'vaIUe coﬁposed of a stream

ID”(stream;id) éf a subtitle stream and a private

" stream ID (private_stream_id) (see Fig. 30). Of 16

bits, high order eight bits are used as a stream 1D,

whereas the low order eight bits are used for a private -
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15 beginning of a play list, the value of argument. playListTime is set to
"0". The value of argument menuMode is either "true" or "false". When
the value of argument menuMode is "true", it denotes that content is
reproduced in the-menu mode. When the value of 20 argument
menuMode is "true", it denotes that content is reproduced in the normal
mode. The value of argument pauseMode is "true" or "false". When the
stalganf ErgurestiusbModetis eglie' Ok reprektptPstaftifpan Faise.
When the Vf|yéli%f argugqencrl p%s%wggeﬁ"fglse", 25 it denotes that -

is STarted-ariorma speed. rg"urﬁgnt“’\ﬁ 86 “strm represents

a video stregipdg e ferradyead Jieavalve gl-awmentyideo_strm is

"-1" 103 or "-2". When the value of argument video_strm is "-1", it
rdemotas dtdtcmvisiea streaont teebes tepradlee dsisraatomatically sedected by

the movie player 300. When the value of argument video_strm is "-2", it

SHEWSteS SHRRL & iR HPddifi To BE rBPRREEY iSRRI he rest
f ts,.includi iQ . ' s f
whed e Z,/0E liﬁo@%%%r dﬁg‘sﬁg‘ﬁ& d%‘h%%ﬁ%ﬁ g‘f HMegLs 10fy o

reproduction of au re title"stream ese arguments in

- shariculos relaintohisiembadinantof the prrsenhd0 nvantiont Aguipent

audio_strm is an argument with which a value is set to property
baudibRphixadsecitign 7vbetieahogicifaydr 300 Regawe ki 4d€io_strm
is used to set an audio stream number repres%gtggeb_yt%G bbé;ts of a

IEFRAMID ErrERFTR afll 2 VAR S edn®

displayed.

Né#t, information with which the content side
needé to be-pro&ided to properly and automatically .
select audio and_a_subtifle &ill be déscribed. The -

cbntent_side describés attribute*information-of audio

streams and attribute information of subtitle streams

in a clip'informatioh file. As described with

| reférehce to Fig. 29 and Fig. 31, the clip information

_file contains informatiqn of field\stream_id and field

privaté;streamwid that uniquely,identify each

.eieméntary'sfream multiplexed in a corresponding AV

stream and attribute informatioen shown in Fig. 31. Of -

attribute information shown in Fig. 31, field

'audio_languegé_GOGe for an audio stream and field

subtitle_languege_code for a subtitle stream in

particular'relate to this embodiment of'thé present

invention.

Audic streams of a plurality of languages can
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15 (private_stream_id) to property audioNumber. The value of argument
audio_strm is -1" or -2". When the value of argumentaudio_strm is "-1", it
~ denotes that a proper audio stream is automatically selected in the movie
player 300 and the audio stream number of the 20 selected audio stream
is set to property audioNumber. When the value of argument :

audio-stream is "-2", it denotes that reproduction is started with the value
b I PPERY audioNumberdhat iscusrentdy sehmot ehangedrAigument i s

audio-status is a parameter with 25 which property audioFlag (see Fig. 7)
nef dses moyiet played 868 s seh Whe e theayrdd® ob dnpamentodudio status

is "0", "111, "2", or "3", the value is 104 directly set to propert audioFlag.
p1gRert v ate LRRaaRRR: Hdb.-QANE D5on PHbHRLFradnas o

agaientyaly és%%?%a%a% Q52843 kel GHatgaent subilles i isan
argument wit which a value’is set to property subtitlieNumber (see Fig.

1) Of thp@vireplayeri30C: ATgiienh fobiite. isttm £ 0eedstooset ain
subtitle stream number represented by 16 bits of a stream ID (stream-id

Find & rivatelancamgp (pfivae_swedm_Bf kepropehgtiocomes firs
subtitleNumber. The value of a@ ment subtitle, strm is_"- éé){ "-2.When

10,8U4R of RFGANENAEIBHIRS Sr is™- 1%t denotes that a prgggr as

e5ublils siea 1§ Aaagicall selestaddgdhe suyioplayee 309 agihe

subtitle stream number of the selected subtitle stream

" language is represented by field audioc_languege_code

(see Fig. 31) corresponding to the audio stream.

The.property 323 (player status 323B) of the

.moviefplayer 300 can be set'with methods deécribed;with

refereﬁce to.Fig. 8 on the script layer 302. Audio
streams and subtitle streams are set with method play(),

method playChapter(}, and method'changestream{}. of

" these methodsf'method changeStream() is'a method of

.changing a current stream to a desired stream, not a

méchanism'of'automatically selectihg a stream. Thus,

" details of methOd:changeStream() will be omitted.
Method playchaper()Vis equivalent to what argdment-

‘playlListTime, which is one of arguments of method

play(), is substituted with argument chapterNumber,,

only method() will be described in the following.

Fig. 41A and Fig. 41B list examples of

'afgﬁments of method play(). When these arguménts'are

given to method play() in a.predetermined manner,.

reprodﬁction:ofja video stream, an audio streanm, and a
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15 is set to property subtitieNumber. When the value of -argument

subtitle_strm is "-2", it denotes that reproduction isstarted with the value

of property subTitleNumber that is currently set, not changed. Argument

subtitle-status is a parameter with 20 which property subtitleFlag (see Fig.

7) of the movie player 300 is set. When the value of argument

subtitle-status is "0" or "1", the value of argument subtitle status is directly
sedtito plepertyr sabtidekiag snrAha vakieofsigemennagber

subtitle-status is"-1", the value of property subtitleFlag.is a@omatically set
dﬁ)S&BPc?p%‘?@aﬁ%rﬁnbﬁ‘lesﬁgwéeﬁayeE?@é%hgﬁ tﬂ@ggf&% at§ument

rég%éggﬁilk@éﬁawSéa%;nd%tgeC% N yalyeof prgrerty sybiieElagds ras

képt. Property audioFlag S not contain automatic setting of the movie

aplgyRie3d; whereds piaparaas sybiitteHag centainsiautomatic settinglef,
the movie player 300. This is because when audio and a subtitle are set
cemhandme lanyudhe RELRANISH ofithe? sEERREESRNdMatc AR BFed
ff, causing the_ subtitle not to be displayed. .10 Next, the automatic
G R e R T
adescribgdgmore specifically: Fig. 42 shows a flow of a process  of
automatically selecting an audio stream and a subtitle stream from a
mpluiaipl efgpepbaplgibayListNumber, playListTime, menuMode,

pauseMode, video_strm,; audio;strm, audio_status,
subtitle_strm, subtitle_status) ... (1)
. Argument playListNumber'represents'a play

list number of a play list to be reproduced. Argument

'playListTimesrép:esents a‘time from the beginning of -a.

pla&\liét; When content is reproduced’f:ém the
beginnihg 6f a play list, the ﬁalne of‘argument
playListTimé 1s set to "0". The valué of argument
menuMode is eitﬁer “trué“ or "false". When thé:valué.
ofuargumeﬁt menuM§de is "true”, it denotgs'that_content

is reproduced in the menu mode. When the value of

'argument'ménuMOde'is "true", it denotes that content is

reprodﬁced in the normal mode. The value of'axgument

‘pauseMode is "true" or "false”. When the value of

argument pauseMode is "true", it represents standby as

pause. When the value of argument pauseMode is "false",

“it denotes that'reproduction is started at hormal'speed.

. Argument video_strm represents a video stream to be

reproduced. The value of argument video_strm is "-1"
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15 streams and subtitle streams. When a disc is loaded into the player
apparatus, the user selects a video stream to be reproduced (at step
S80). An audio stream corresponding to the selected video stream is
automatically selected at step S81. Corresponding to 20 the selected
result, properly audioFlag is set at step 582. With reference to property
audioFlag, a subtitle stream is selected at step 583. Corresponding to the

oselected resyife Aropedy-subtile 5adds geiabiieR i9hdh 25ddaxtian -1~ ,
example of the process of automatically selecting an audio stream at step

i58desldws itEigt 42 will feaestrben it deta# WikpIGeiete@nte to a
flow chart shown'in Fig. 43 and Fig. 44. In the automatic selection

APIRRRE BT AN HUAE LEELRS (BYIahRbabe ¥ofe REFHEF ndifiber ofPen
+RBANAIFaNE(3) AaRIaMen I pudig streams inyelip informatiopdile 5

are used. Of these attribute information, the priority of (1) language code

tisatheighest othetariasity ab (Detheapraldercas€hasnels is tiesecond
highest, and the priority of (3) the arrangement of audio streams in clip
information lads BRSbwRSL AMPMIER T3 ahB FRUN JeRFG R REter A

%Semeé 1%/%at the flow advané:relg Sto g drl):ortlon reéjélels%nted k()%the m

d e
2Ry Ren e sSe&ioh process of anaudio s re:faf?];l1 iS stziar?gglf)at step

s PPAMdsaatarnaingd WetheftQfeams . These arguments in
particular relate to this embodiment -of the present'

invention. Argument audio_strm is an argument with

which a value is set to property audioNumber (see Fig.

7} of the movie player 300. Argument audio_strm is
used to set an audio stream huﬁber'rapf@sénted.by 16
bits of a stream ID (stream_id) and a private stream ID

(private_stream_id) to property audidNumber. The value

of argument'audio;strmris F¥l“_cr ".2":; When the value.

- of argument audio_strm is "-1", it denotes that a

proper_audio stream is automatically Sélected'in-the

movie piayer 300 and the audio stream number of the
. selected audio'stream is-Set to propéfty audioNumber.

'When the value of argument'audiQWStream is "-2", it

denotes that reproduction is started with the value Qf:

property audioNumber that is currently set, not changed.

Argument audid;status is a parameter with

which property audioFlag (see Fig. 7) of the movie

player 300 is set. When the valﬁe of argument

audio_status is "0", "1", "2", or "3", the value is
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15 not the value of argument audi.o-_strm, which represents the stream
number of an audio stream reproduced in method playO, has been set to
-1" or the value has been omitted (at step S91). As described above, |
when the value of argument audio_strm is "-1 the automatic 20 selection
of an audio stream is designated. When the determined result denotes:
that other than value -1" has been set to argument audio_strm, the flow

SER Nz Y S t§ Rtep IR VAR B2 REVRIRS of dffemehbauABLYFMAS
38 &%gﬁ%p%{gd§%d'g¥g@£ef--25 Anaudiq %”eqaﬁfﬂ f%%fgsasﬂze@ %e
, e es 10 step

argument audio_strm IS selected. Thereafter low advanc

582 esOWRITUEg 042 pAsTIeR 532aR0nsFY AydioFIag st 107 set in the
predetermined manner corresponding to'the selected audio stream in the
movie playeASQ@nwWhén sthe tribdisersdfrm dicsclram ety ofide tselddtbd
audio stream is 5.1 channels, the value of property audioFlag 5-is set to

Rt ERafhple 11 ddfotiiyfwhERF 8PRbLD Fabdidehiasdio SE8&m.
rhenan gedipisiream,has notheen-sglected At sien,$92. the process is

“terminated as an error. When the process has been terminated as an 10
setsat the operationdhaidba (HdDsddea playst peferns teprndampdis
implementation. When the process has been terminated as an error, the -

rﬁ@&%ﬁ@é&@ﬁisbye%n#éetﬁ/itﬁ%r@p@rﬁ;r_&@momamb‘éwesmmeﬁaﬁl a
pPReEER APPISS IO e §TOLRIces$8% MY 43S 80d property

subtitleNumber. The value of argument subtitle_strm is

".1" or "-2". When the value of argument subtitle_strm

 is *-1%, 1t denotes that a proper subtitle stream is

automatically selected in'the.movie player 300naﬁd‘the

subtitle stream number of the selected subtitle;stream-.

is set to.property'subtitleﬁumber. When the value of

:argument_subtiflemstrm is "-2", it denotes that

reprcduction_is sfarted_with_the-valua of property

'subTitleNumber that is currently set, not changed.

ArgﬁmentVSubtitle;status is a parametér_with
which property subtitleFlag (see Fig. 7) of the movie

pléyer 300 is set. When_the value of argument

subtitle;sfatﬁs'is‘"o“ or "1", the value of argument

subtitle_status is directly set to property
subtitleFlag. When the value of argument
subtitle_status is-"-1", the value of property

subtitleFlag is-automatiéally set to a proper value in

the movié player 300. When the value of argument
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15 Fig. 44. When the determined result at step S91 denotes that the
value of argument audio_strm has been set to "-1" or omitted, the flow
advances to step S93. At step S93, it is determined whether there is no
audio 20 stream identified by property audioNumber of the movie player
300 or the value of property audioNumber is undefined. When there is'an
audio stream identified by property audioNumber, the flow advances to
sstbp 59¥e At spuS94 sar'a@dio stteanvidenthdd g ueperfy roperty
audioNumber is selected. Thereafter, the flow advances to step S82

%%Wﬁi}leﬁé?‘ﬂz.ilﬁro]ﬁ%m? audiFlag is set in the predetermined manner
Co”eSpO”d"lg:tc?gggt_]g%ﬁ?&‘i%%ﬁ!@#d&’ giteq in the, woyie @é’f%%@ﬂg
trea ee

When an audio has not selected, the process is terminate
SRE1 fH0bAVERA the deterprngtiesylial Sigp283 5 dangles that there

- is no audio stream identified by property audioNumber of the movie

Piayer3oTdahecoaltie bl properamaddioNsmbel iguadefiitdl, e fiew
advances to step S95. After step S95, the automatic selection process for

ELLI SR WO R e S
JHQCERT Ok aN %Qios%@amaq%gi&%rg@?_lﬁt@wﬂgﬁgﬁ%femﬁéents the
entire process of the flow chart shown in Fig. 43. The process after step
s59% vt the fiow ahadshown:ah By t43ne thecdifiomatic sibertitheprocess
of an audio ' ' o '

"subtitle not to be displayed.

Next, the automatic selection process of an

~audio stream and a sub title stream will be described

more specifically. Fig. 42 shows a flow of a process

of automatically selecting an audio stream and a

subtitle stream from a pluralitj'of_types of audio

streams and subtitle streams. When a_disc_iS'loaded

into the player apparatus,'the ﬁser selects a video

" gtream fo be reproduced (at step_EGQ)u An audio stream
.COrrésponding-to the selected video stream is.

automatically selectéd'at step S8l1. Corresponding to

the selected result, propéfly_aﬁdio?lag is set at step

S82. With reference to property audioFlag, a sﬁbtitle.

stream is selected at step S583. ‘Cbrre3ponding'to the

. selected result,-property subtitle,?lag is set at step

584..
Next, an example of the process of
automatically selecting an audio stream at step s81

shown in Fig. 42 will be described in detail with
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15 stream executed when the value of argument audio_strm is "1 which
represents the automatic selection. First of all, the automatic selection
process based on (1) language code is performed. This process is
performed so that an audio stream whose language is 20 the same as the
audio language setting of the player is selected by priority. At step 596; it
is determined whether or not the value of property audioLanguageCode
nefroepgR fayér 0K "obanhieheelresantEibrighdal d@sydab@:. 44.
Wh%n the d%term%n,ed res!ﬂlt 2@ ﬂenotesé that the yalue of Lff;ogert){: _

aldio %naﬁaﬁg@oé‘g rsé%rees%n%so nor%{né:f?ésnsgu%%ea,nthg ow advances to
step 3 JA%Insiars fron) S10L to, ikt isdetermined swhatig (3)
"original language" that has been set on the content side. At step S101,
sherarrgagemenb6f audidostedaresunsblbok Strspminfb@r-ohthealipfile

-information 5 file (see Fig. 29) is checked and a language code of a audio

 FhRaHFfA cotfes e M HrHyERMcHE RO BIAREE. THHBaRE! 4 £Y
_the{ﬂ”ﬁ%}’a@&é@% OchPé’é there, ea'lﬁg‘i%'gé{rea%é"h 39 ANOLR08 ¢

code Is the” same as the -obtained language code and whose numniber of
{9 ughe cChammrls inequida 08 smaller Ha theduimaberighasdio and
channels that has been set to the UMD video player. When the
teternnded idsulcdenclds tihe trarsapariedrdh addiswdbans thefinw in .
adyvances. to step 5102. When the gete{mined result denotes that there is
%%p lnformatiocn file 1s the lowest. .

In Fig. 43 and Fig. 44, reference letter A
denotes that the flow advances to a portion represented
by the same letter A.

. When the selection process of an audio stream

 is started (at step 896), it is determined whether or.
not -the value of argumenf.audio_strm, which represents
;‘the.stream ﬁumber of én audio_sfream réproduced'in_
-'ﬁethod play(), has.beén set. to ";1“ or thé,valﬁe has
| 'been omittedutat'step-SQl); As;desq:iﬁed above, when, 
'tﬁé value of argument audio;stfmﬁis “—l“} the automatic '

selection of an audio stream is designated.

- When the determined result denotes that other

“than value "-1" haé been set to argument audio_strim,

the flow advances to step S$92. At step SSZ,Zthe value

of argument audio_strm is set to property audioNumber.

.'An audio stream represented by argument audio_strm is

Selectedd ‘Thereafter, the flow advances to step S82

shown in Fig. 42. At step 582; property audioFlag is
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15 such an audio stream, the flow advances to step 5103. At step 5102,
an audio stream whose number of audio channels is maximum in these
audio streams that satisfy the conditions at step S101 is selected. When
the audio channel setting of the UMD video player is 20 for example 5.1
channels and there are two audio streams whose language code is the
same as that of an audio stream that comes first in block StreaminfoO
said vhaseenymbarsteiauthe aharnale are-d chasnels @dndd. L ochtanmels,
the audio stream whose number of channels is 25 5.1 channels is

sselectE g WHEN P efd BRAR phitalith) coMAHE sPdaMehts -nuifiBeR of

udio channels is the, same, an audio stream which comes earlier in block
G BHIR o6 S R S e A s e
SWUNINiEIg542. AheiRRSE2, RrAReRMaUdiobslag s st iRtheaudioFlag
predetermined manner corresponding to the selected audio stream in the
imowiet 5iplayrE0dsdnsiep 103, idesnetdminethwhiederor ot thée is
an audio stream whose number of audio channels is equal to or smaller

TRBR MBS of B0 R thdl el RN BTG R ORATVIRS
Y el WNRILINEEE I5SUChaN 84dio stigan), aflaudio sream whose
number of audio channels is maximum'in these” audio streams is selected

Hetaiepad ) A han thereoare a plurality of audio streams

whosenumberof audio channels i$ the same, an audio stream that comes
When the process has been terminated as an

error, the operation that the UMD videc player performs

depends dn'its implementation. When the process has
been'terminated’as an error, the next process is

performed with property audioNumber kept. This error

'proceSs applies to other error processes in Fig. 43 ‘and

Fig. 44.

When the determined result at step S91

denotesrthat'the-Value of argument aﬁdioﬁstrm has been

‘set to “-1" or omitted, the flow advances to step $93.

At step_S§3,_it is detarmine& whether there is nbwaudio _.
stream_identified.by §ropérty_audidNumber.of tﬁe_moﬁie
player 300 or the_value of_proﬁérty éudioﬁumbér_is:
ﬁhdefined. .When.thera islén audiolstream,identified_by
pfopgrty_éudioNumber; tﬁé.fiéw advances to step 894f'.
At étep_894, aﬁ.audio éﬁream identified'by.proﬁéfty
audioNumber is selectéd. Thereafter, the flow édvances'
to sfep SBZ'Shown:in Fig. 42 . Property'aﬁdiFlag is_set'

in the predetermined manner corresponding to the
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15 earlier in block StreaminfoO is selected. Thereafter, the flow advances
to step S82 shown in Fig. 42. Property audioFlag is set in the
predetermined manner corresponding to the selected audio stream in the
movie player 300. 20 When the determined result at step 8103 denotes
that there is not such an audio stream, the process according to the flow -
chart shown in Fig. 43 and 44 is completed. In this case, although an
seliec sydanudbon stthoermsalectstethadtobeadvaaires 18 fp 2882, Ar

~ step S82, propert audioFIaq is set in the Eredetermined manner.. When

SIEWT Cetin File4BHRRERE thit the

d8tefrfidTeRaR aflep

valye;of praperty audiqlanglegeCode of the movie player 300 does not

represent "original language”, the flow advances to step S97. At step
S97, it is detayraned-whethet efmahedhareds an aurdicsisgarhashose
language code is the same as that of property audioLanguegeCode of the
GeRAE 9 afrBDOtRRT R hbSe RANHRA P aSHBLIHANRERNE %%%L}a’to or
smaller g:han the.n b%r of augiot%%anlﬁlg,!’s; thatlhasebeej*b?et l9 tt%%elaJMD-
r\3/'751“\'e%e|cﬁ er*When t_lﬁ% T0 dStermined regult dBAGHEE that there is such an

Pudio. Sreamy e o agyancariasier S98. M headetardinethy
result denotes that there is not such an audio stream, the flow advances
sl stepcse0. it stee 3987 kke sPepr810% apadifiS stream automatic
selection process for an audio_stream-is specifically

performed. The automatic selection process of an audio

stream at step S81 shown in Fig. 42 represents the

_.éntire-prccess of the flow chart shown in Fig.743. The

process after step S95 of the flow chart shown in Fng

.43 is the automatic selection process of an audio
stream executed when the wvalue of.argument audio_strm

- is "1", which represents the automatic selection.

First of all, the automatic selection pfocess:

'.bésédVOnf(l)zlanguage-code is performed. This process
 1$ perfdrméd so that an audio stream whose language is

._the_séme as_the'audid‘ldnguage setting_of the pl&Yér is
_seiectéd.by_pribritf- At:steg.SQG, if:is'determined

'whether'dr'not the value of property.audioLanguageCode

in the movie player 300 is "00", which represents

"original language”. When the determined result
n denbtes-that the value of property audioLanguageCode
-represents "original language", the flow advances to

~ step S101.
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15 whose number of audio channels is maximum in audio streams that
satisfy the conditions at step S97 is selected. When there are a plurality
of audio streams whose number of audio channels is the same, an audio
stream that comes earlier in block StreaminfoO is 20 selected. Thereafter,
the flow advances to step S82 shown in Fig. 42, Property audioFlag is set
in the predetermined manner corresponding to the selected audio stream
in the movie pfayst806. AtrstepHJID] like s&NE103,1t issdelermeined n2iE
whether or not there is an audio stream whose number of audio channels

whabudfio FSHIARF thd R IR FRbet 17 BubRScREfRISHE: R8s HBEN
et Ui videa 112 glaver oy e delelinsiuisul feggigsdnat
there Is such an audio stream, an audio stream whose number -of audio
sahapagls isimadesr Brthesa avdp(Streams ise setecied (it Siems ).
When there are a plurality of 5 audio streams whose number of audio
fdremnéRsis thd Sadd Janigudibetiearh rd cambanifsan eistk of a
StreamInfoO is s%égc ed. Thereafter, t_ltje,flow advances to ste t882
it MFiga. r%%eﬁ?mgt?di Fiagtis $Bt iHRe PrERFMTeH Msnner
o%&ﬁ&ﬁﬁ%’%??n@ﬂg_i%ﬁ]@t%%l?ctfg audigyalreaminde m%’t%é’ia%‘f 300 -
When the determined result at step S99 denotes that there is not such an
thudie strearm thejiiocessraceording se tisaxflgu apartshdeniia Riged3

‘same as the obtained language code and whose number 6f

audio channels is equal to or smaller than the number

of audio channels that haé been set to the_UMD video

- plaver. When the determined result denotes that there

is such an audio sfream, the flow advances'to'step 8102;

When the determined resuit:denotesfthaf there is not

such an audio stréam,.tha.flow advéncés5fo'step_8103.
At step S102, an audioc”stream whose number of

addio-dhannels.is_maximum'in-these audio streams that -

VSatisfy-the cbnditions at step-SlOl'is selécted. " When

" the audio chanhel'setting of the UMD video player is

for éxample 5.1 chanhels'and'there are two'audio_
streams whose language code is tha_same”as_tﬁat_of an

audio stream that comes first in block StreaminfO() and

. whose numbers of audio channels are 2 chénnels‘aﬁd 5.1

channels, the audio stream whose number of channels is
5.1 channels is selected. When there are a plurality
of audio streams whose number of audio channels is the

same, an audio stream which comes earlier in block
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15 and. Fig. 44, is completed. In this case, although an audio stream has
not been selected, the flow advances to step 582. At step 582, property
audioFlag is set in the predetermined manner. Next, with reference to a
flow chart shown in 20 Fig. 45, an example of the process of _
automatically selecting a subtitle stream at step S83 shown in Fig. 42 will
be described in detail. When a subtitle stream is selected (at step 5110),

Ihegeniaiahted fo Sl SieE-At Shprsrt ans deh@nfdéMwhether
the value 25 of argum ubgitle strm, which represepis the str '
arﬁjvrﬁggregf a-Subti I%Pst?e‘%?n (%1 Bgrfeplr%d\%‘%gd, h%‘aii:}s'beé[cnE et 10 fil in
grethedRiad @1 dra ¥aluedasdieernl k3 amijtech dedescibad mhpver
when the value of argument subtitle_strm is "-1", automatic selection of a
csuttidestredinig desigriated: dVhen ¢ide dekimiretnesult tendtes thavie
the 5 value of argument subtitle_strm has been set to other than "-1", the
I §8vatfts to step S112. At step S112, the value of argument
subtitle_strm,js s t tifleN SURIj .
subtitle_strm,i Sgt.1q, PEQRErty SybtileNymherand gy suptitiitea ot
identified by argume?ﬁ subtit e_str_m%s selected. 10%I'hereafter, the flov{/1 °
HBBECeS taslepuBb shawa imFigh o34 RIoneky sulitittakdd®iscseinn 816
movie player 300. When a subtitle stream has not been selected at step
1$1 ERuRd pfote’s iswhkedte§aa o WRET tiRfprRédd® has been
éﬁgﬂg@fﬁj% g@ has been set to the UMD video player.
When there is such an audio streéam, an audioc stream
whose number of audio channels is maximum in these

audio streaﬂs'is selected (at step 5104). When there

are a pluraiity of audio streams whose.number of audio

-channels is the same, an -audio stream that comes

earlier in block StreamInfo() is selected. Thereafter,

the flowladVances'to étep 582 shown in Fig. 42.

‘Property audioFlag is set inrthe-p:edetermined'manner
. corresponding to the selected audio stream in the movie

" player 300.

Whén'the determined result at step 5103

denotes that there is not such an audio stream, the

process accordiﬁg'to,the f£low chart shown in Fig. 43

- and 44 is'complefed. In this case, although an audio

stream has not been selected, the flow advances to step
582. At step'SSZ, property audio¥lag is set in the
predetermined manner,

When the determined result at step 596 shown
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15 error, the operation that the UMD video player performs depends on
its implementation. When the process has been terminated as an error,
the process according to the flow chart shown in Fig. 45 is terminated and
the next process is performed although a subtitle stream 20 has not been
selected. This error process applies to other error process in Fig. 45:
When the determined result at step Sill denotes that the value of
aigEhent gubtilensitmds thartthehealve has beenmitiedttre flow
advances to 25 step S113. At step 5113 it is determined whether there is
HeAdMiRR BHRIAAT REALAE B Proserhe stbaaNuABEr dode Mede
]\% ﬁyer Bé)l(l)tor,,the value (1f 14 ro erty su tlel¥limber undefigegb
ere is & sdbtitfe strea dehtified y property su tatfcla?\?umber, the

 floupadancesip sier51347At a.tepﬁmeeéf@amatrmﬂﬁemifm bt

- property subtitteNumber 5 is selected. Thereafter, the flow advances to

Sepr88ilsskhowainifiy. 42radenasabtitieastmmgdasadt beentbelected
at step 5114, the process is terminated as an error. When the determined

588Gt aFstERa 135 PIORSES Th ATHERM RIS A8 Sf B RALRTBS
Pranety sybtiteNymberof themovie playgr 308 ofthe value okpraperty

subtitieNumber is undefined, the flow advances to step 5115. Steps after

- dyfddlaneca tanl saldbnaiic Setactiohrooatssaf afultii@istiragdmnnels

that has been set to the UMD video_player.' When the

:_determined result denotes that there is such an audio

stream, the flow-advanceé to step 598. When the

determined result denotes that there is not such- an

audio stream,'ihe'flqw advancés*to-step S599.

At step 398, like step 5102, an audio stream

whose number of audio channels is maximum in audio

- streams that satisfy the conditidns at step SQ? is

selected When there are a plurallty of audio streams

- whose number of ‘audio channels is the same, an audlo

stream that comes earller_ln block StreamInfo() is

selected. .Thereafter, the flow advances to'stepnsszl

”shown in-Fig,_42. Prdperty audioFlag is set in the -
-predetermined'manner corresponding to the selected

- audio stream in the movie playér'300.

At_step 599, likeistep 5103, it is determined -

- whether or not there is an audio stream whose number of

éudio channels is équal te or smaller than the number

of audiO-channels_that has been set to the UMD video
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15 At step S116, a subtitle stream of block- Streaminfo () of the clip
information file is checked and a language code of the subtitle stream is
obtained. It is determined whether or not there is a subtitle stream whose
language code is the same as that of 20 property subtitleLanguegeCodeof -
the movie player 300. When the determined result denotes that there is
such a subtitle stream, the flow advances to step 5117. At steg 5117, a

Pdaptrfe-stréRfis bRt VTR sft btpidelt6Fs Ak Sthehss
.that satisfy th condifi stepn 5 a subfi ream.that

léér%%?%} %Iéc% %r%ggm r?%%gf‘ﬁ th%cl%%%o?m%grg] %he‘?sms)ggc%%%}mér

ofhereadler.dhadawiadvascasio b stap $848B0WAd1EIG tide MilRenithe
determined result at step S116 denotes that there is no subtitle stream

sthbe satistieka thesdorlitior) @he flobhadvarees ¢o step S8l Watdiy of

- 5118, since there is no subtitle stream that can be selected, the value of

- alhR S SRS EE 98 Se TP T W AT PdE e SHARAG Sublifie 142©

sdiarlavgd- Negh witbeferpnes, o dowecharshonnin; Fig, AG.an
example of the process of the automatic 10 setting of property

ssuhiileFagst stepsS84 shewadn FithdPenilt berdesthibed irodetail. When
the "automatic setting of property subtitleFlag is started (at step

agy2MAnEfdn atvaRcESD StBEWR21DAF ktep 5221, RICBSEMiIned

aﬂﬁggﬁiéﬁn£§”53€ﬂ%%°%he predetérmined'manner

corresponding to the selected audio stream in the movie

-player 300.

When the determined result at step 599

. denotes that there is not. such an audio stream, the '
process accordihg to the flow chart shown in Fig. 43

'and‘Fig.-44“is completed. In this case, although an

audio stream has not been selectéd, the flow advahdes

"to step S82. At step S82, property audioFlag‘is-set in

"the predetermined manner.

"Next, with reference to a flow chart shown in

 'fFig. 45, an example of the process of.automatically
7sélécting a subtitle stream at'step 583 shown in Fig}
f42_will-be described in detail. When a subtitle stream

i is“selected (at step S110), the flow advances to step

S111. At step S111, it is determined whether the value

7 Qf argument subtitle strm, which represents the stream

number of a subtitle stream toc be reproduced, has been

set to "-1" in method play() or the value has been
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15 argument subtitle-status, which represents the status of reproduction
of a subtitle of method play(, has been set to-"-1", which represents
automatic setting, or the value has been omitted. When the value of
argument subtitle-status has been set to other than 20 1", the flow
advances to step 5122. At step 5122 the value that has been set to
argument subtitle-status is set to property subtitleFlag. When the value of
omiguresht silistitiestatusbhds bbenset wheh" dhtewalue has been
omitted, the 25 flow advances to step 5123. At steg S123, itis determined

AFFRIR or P B GuetieBbdefidentified B {S18péty selection of

asggltgfkgfguggggggle 9&%&%@&!@@‘300 116 matches a language
code (

property audioLanguageCode of the movie player 300) of an audio

stream that ighetIreRlly being:arieniad asdiha vakiestgsoperit the
audioFlag has been set to other than "0", causing an 5 audio stream to be

vidstededecrWWhag ite gufetrhinkel st datds tat SI8d cERdiBGhS AL

step $123,are_satisfied, the, flow advapces to ste 4. At step 5124, the
t{}gl'ge of rdp'éct%}'z3 s% ﬂﬁeﬁag‘@ §&to™ ',SE%gingglgailsg,Ubti é: n%%{%p 10 be
sdlisplayede InAeE WOEdS Mg the cansitionsat stem S143 sue salisfied,

it denotes that the language of audio reproduced by an audio stream is
pitepsarhg asuthicilohgWagbela zutide disptaleticbysdsabtitle stream.

Thus, the value of property subtitleF_Iag is , :
identified by argument subtitle_strm is selected.

Thereaffer, the flow advances to step S84 shown in Fig.

84. Property subtitleFlag is set in the movie player

- 300. When a'subtitle stream has.not been selected at

| step §112, the process is terminated as an error.

- When the process has been terminated as an

error, the operation that the:UMD video player performs

‘depends on its implementation.-_Whén the process has

been terminated'as.an error, the process according to
the f£low chart shown in Fig. 45 is terminated and the

next process'is performed although a subtitle stream

has not been selected. This error process applies to

: Other'errbr'process_in:Fig._45;

When the determined resﬁlt at séep 5111
dénotés that the ﬁalue of,argument-subtitlé_sfrm is "-
1" or the value has.been omitted, the flow advances to
step S113. At step S113, it is determined whether

there is no subtitle stream identified by property

subtitleNumber of the movie player 300 or the value of
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15 set to "0", causing a subtitle not to be displayed. When the determined
result denotes that the conditions at step S123 are not satisfied, the flow
advances to step 5125. At step S125, the value of property subtitleFlag is
set to "1", causing a subtitle 20 to be displayed. In Fig. 46, at steps S123,
5124, and 3125, the display of a subtitle is turned on or off corresponding
to the language code of a subtitle stream. Instead, with an attribute of a -

REMRAE SedHP tHE 25NEIEF oflf sUBRREHRS Be tUhER oh R, E8r 2
example, even if the langL title matches the, language o
T R e L B AL aRher
Jubtie siich @sdhedoragping spmsieniary aubtidieefesdisalay of the
subtitle may not be suppressed (by setting the.value of property
suptilsFlagsbregmWintend Sk e oD snisedsfob tomhedhiabeit is
-not necessarﬁ.rto suppress _the display of the subtitle. An attribute of a

Subtfd etEaHris TBHESBhtt by thSahlels fdyances to step S84
sbitepresaniationtypgathlogk Staficnfea of 1Pl ALSIERT Hien
"XXXXX.CLP"as was described with reference to Fig 31. Next, an
sexpapiedf atprocess ofi setfingron/eff-ot-display ©f teatthntitla véth @ an
attribute of a subtitle stream will be described. In Fig. 47, portions similar
&B%R&se in Fig. 46 are :

When the determined result at step S113
denotes that there is no subtitle stream identified by

property subtitleNumber of the movie player 300 or the

' value of property subtitleNumber is undefined, the flow

advances'to step S115. _Stéps after SllS are a real
automatid séleatidn p:ocesé of a subtitle stream.

At step S116, a subtitle stream of 'bl_ock-
StreamInfo() of the clip infofﬁatibn file is checked
and a.languége.code'of the subtitle st:eam is obtained.

Tt is determined'whether'or.not-there is a subtitle

stream whose'lahguage code is the same as that of
_property subtitleLanguegeCode of the movie player 300.

.When'thefd@termiﬁe&-result denotes that there is such a

éubtifle'stfeamL the flow advances to.step'81l7. At

' step Sll?} a subtitle stream is selected. When there

' are a plurality of subtitle streams that satisfy the

condition at step S116, a subtitle stream that comes

. earlier in block StreamInfo({) in the clip information

file is selected. Thereafter, the flow advances to
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15 denoted by similar reference numerals and their description will be
omitted. When the determined result at step S123 denotes that the _
language code identified by property subtitleLanguageCode of the movie
player 300 matches the language code of an audio 20 stream that is
currently being selected and the value of property audioFlag has been set
to other than "A" the flow advances to step 5126. At step S126, it is
steersinedsivbethei or Rdt thd attribute of the subtitle stream represents
an 25 attribute of a normal subtitle (Normal). When the determined result

denotes thatherattribfitd F fEm 0BG SF8R r8freSERR Hid HBiribute of

a normal 118 suhtitle, the flow advance St 124. At ste 4. 1h
dsglcﬁeeosf ij6‘8§ r't;%%ﬂgb%tﬁleﬁaglg sgelt&i% A'Oél%asu%s%%at e%tﬁ%%tlég ﬁgfz’fofég 5
tgisplayed: Yiha, then deterainesirpsuli dienetesdbaptheratliibutetof she p
- subtitle stream does not represent the attribute of a normal subtitle, the
SHoW .advances thstep FIPSnAL sstbjy 5128, thenedue sheiopeay be

subtitleFlag is set to _"1", causing the subtitle to be displayed. As was

SLEE R afdVe, LRbRPaRE aREUBRAE 0 &Mrobeny 4id atforhicdil
«gelectadiascosding d an pIPodinentaf the prasentinyenliongln the
foregoing example, audio streams of a plurality of different languages are
multiplexed Nétowve ved, tthe ipeEsard niave ntionas ﬂmbﬁmmmsmhnwn in

Fig. 46, an_examplé of the proceSS'6f the‘aut0matiQ

Setting'of property'subtitleFlag at step 584 shown in

Fig. 42 will be described in'detail;' When - the

 automatic setting of prdperty subtitleFlag is started

(at step S120), the flow advanceéftd_step'SIZl.' At
step 5121,”it is determined'whether or noththé'value-of
argument subtitle_status, which repfasents.the status
of réproduction of a subtitle of méthOdaplaY(). hés :
bégn.éét to “fi“, which fepresénts aufomatic sétting,

or the value has been omitted. When the value of

_arguméﬁf_subtitlé_étatus-has.been set'to other than *-

1?, the fldw édvance$ tb Step'81227 'At-sﬁep Slzi,:the
value that has_béen set_to,argﬁment subtiﬁlé_Statuﬁ is
set to propexty‘sﬁbtitleFlég; |

When the wvalue of arguﬁent-subtitlé_staius~
has beeﬁ_sef tc.“wl" or_the value hés beeﬁ.oﬁitted, the

flow advances to step §123. At step S123, it is

determined whether or not a language code identified by

propexrty éubtitleLanguageCode of the movie player 300
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15 an example. For instance, audio streams whose language is the same
and whose contents are different may be able to be multiplexed. As an
example, audio stream A and audio stream B whose languages are the
same and whose contents are different may be multiplexed and one 20
stream (for example audio stream A) may be used as an original

language: 119 CLAIMS 1. A reproducing apparatus of reproducing
Mt ata IPGHLAGE c SPRBed PERREREIMEHAHP BRPIRIRS P&4d of

dREas A Leading data fom geaqdigdnedium onwiichcoptent data

containing at a video stream, one or a p?urallty of &udio Streams
AOFERSRONYINGdDihe Yo saamnaN ted Qreucien £pNEebp@staym with
which- reproduction of the content data is controlled have been recorded,;
apldjerfthaanbfor reprydusiy the cobltent dblteractordingémgiong an
a;ﬁé)rod-uctiOn control 3;;)rogram; and first mode setting means for setting a

tihotitt8 e [Raét MERFE TGP that itRRBmEREaRPSAERE MiCaudio

 JIRAMR 02 origingl fanguage from e 9BR o7 Rlurality of -augho girgams

when the content data are reproduced, wherein stream information has
shacrsglsedecarded fincthextBeandiag medivme thesatpeiam information
describing at least information which identifies each of the one or
plurality of aéidio Sh@Rnst 2thd W eirethed|&ferifeRer ddtermines that.

s%ﬁf%%&%Flag is set to "0", causing a subtitle not to
be displayed. In other words, when the conditions at
step.8123 are satisfied,_it denotes that the ianguage
of audié.reproduced by an audio stream is the same as
the léﬁguage Of_a_subtitle displayed by a subtifle

stream. Thus, the value of property subtitleFlag is

seﬁ-to “O"}-causing a-subtitle not to be displaYed.

When the_determinéd result denotes that:the,
¢§nditions at step S123 are not satisfied, the flow

advances'to step S125. At step $125, the value of

rproperty_subtitleFlag is set to "1", causing a subtitle

to be displayed.

In Fig. 46, at steps S123, $124, and 5125,
the display 6f a_sﬁbtitle is.tufned on or off
correspohding'to the languageldode of a subtitle stream.
Instead, with an attribute of a Subtitlé stream, the
display of a subtitle may be turned on or off. For
example, even if the language'of a subtitle matches the

language of audio, when an attribute of a subtitle
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stream at a position which comes first in the stream information of the
one or plurality of audio streams be an audio stream of the original
language. 120 2. The reproducing apparatus as set forth in claim 1,
wherein the stream information also describes information representing
the number of channels of the audio stream, wherein the player means
automatically selects an audio stream whose language is the same as the
sopgimal langtegenand whege aimbesabehiairelsisomaxisnurhdrom the
one or plurality of audio streams. 3. A reproducing apparatus as set forth
£aradrd 29 wRaBRnkere afR bitfdfty of BRdBIRIRNs AhosB®anguage

SIS S a5 e eriginalianguage and whoseumber ofehanngls s,
2-gaime, the player means Selects an aldit Strear which comas Tirst I
pipstream dnfornatier irem the ene pr plyiality of adia steamst4eAn
reproducing apparatus of reproducing content data from a disc-shaped
isecordidgimedicnmmenipising: i¢ad meant foecasiardathdr@nppress
recording medium on which content data containing at least a video

thgedhSBhEYorRs plh5iity O hlilibSstreams corresponding to the video -
stream and g praduyctign control prograp.with which, teproguction of the

content data Is controlled have been 121 recorded; player means for
réafifedecingdnegonteat dattue of field

subtitle_presentation_type of block‘StaticInfo() of

‘clip AV stream file “XXXXX.CLP? as was described with

reference to Fig 31. Next, an example of a process of

setting bnloff of display of a subtitle with‘an

attribute of a.subtitlé;stream will be described. In

‘Fig. 47, portions similar to those in Fig. 46 are

denoted by similar reference numerals and their
description will be omitted. When the determined

result at step 5123 denctes that the language-code--

: ideﬁtifiedfby property.subtifleLanguagqude of the

MOVié;player 300 matches the language code of an audio
stream that is cufrently being selected_and the value

of property éudioFlag has been set td other than "o",

_the flow advances to step S126.

At step.SIZS, it is determined whether or not .

the attribute of the'subtitle stream represents an

attribute of a normal subtitle (Normal). When the
determined result denqtes'that'the attribute of the

subtitle'stream represents the attribute of a normal
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according to the reproduction control program; and first mode setting
means for setting a first mode to the player means such that it
automatically selects an audio stream of an original language from the
one or plurality of audio streams when the content data are reproduced,
wherein the content data also contains one or a plurality of subtitle
streams, and wherein the reproducing apparatus further comprises:

S¥&IGH fodERRuip fEaRS 16 sitind 2 sBEER fibtib-to irfe pikGEr S124.
tﬁ‘ﬁa{??}@y&h&@a&[ﬁ%?g%@w I;qg@rig&(%%]tqggreﬂoglgte the supitle stream
when the W

content data are” reproduce erein stream information has

- chee¥i alsoureorasitan: 1ke recordinguaediugp 1hg stieaninéey mation

describing at least information which identifies each of the one or

 dpiteating peubtieudife atraclirwhBRN Whenalidridrete prifalipef

subtitle. streams whose language is the same, the p aq/ﬁfrb ﬁans selects

, | :
S%%ﬁe%&@%ﬁ@mﬂfc%sc &s ESREPTiThE sl‘iFE‘c‘:‘;m"i1 i 48N % r_ﬁithe
n8RQN PLIBILY Of SUDYYE SEGYRS alikan B LE Y dimediti on which
content data containing at least a video stream, one or a plurality of video
stisearss Zoreshendiag te thet videopsiraam sabdprotieEtlagcdstralet  to
program with which reproduction of the content data is controlled, and

" dtrearfakiSkmatibhcdcShibigL& 182stRfofhERIAYATCh identifies each of

one or a plyrality of 2ydio-SEGARS SHERIAIRGIUOIIAIA subtitie

are properly and automatically selected according to an
embodiment of the present invention.

In the foregoing example; audio streams of a
plurality:of différent,languagésfaie'multiplexedf
However, the_pﬁesent inventibn]is.hqt_limitéd=to'such
an example;t For~instance, audio streams thée 1anguage_'
is the same and whosé'cbntents_a:e3different maY.be

able to be multipleked. 'Asran examplé, audio:stream:A '

 and.audioxstréam_B whose languages are the same and
 whose conteﬁts'are.diffefent may be multiplexed and one
”stréam (for example audiC'stream A} may bé used as an

‘original language.
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which identifies the audio stream used as an original language comes
first have been recorded. 6. The recording medium at set forth in claim 5,
wherein the reproduction control program causes a reproducing
apparatus which reproduces the content data to automatically select the
original 'Language based on the stream information. 7. The recording

cr.aygedium as set forth in claim 6, wherein the content data also contain one

——0r a plurality of subtitle streams corresponding to the video stream, and
wherein,the reproduction control program causes the, feproduaing. . .1 gax.
apparatus 16 gutoma%caﬁy §8l8&i 5he audio stream from the orié or

plurality of audio streams, to automatically 123 select one subtitle stream

Erom o 176 6118 BF pllirality of sublitiéstredns, Attt fo féproduce the
selected subtitle stream when a language of the audio stream which has
been atitoiHatitafly: Seléeted Piatehad a fa@iguage ofthe subtte Streanmnedium
which has been automatically selected. 8. The recording medium as set

on wiforth incelaime b whetein therstreamrinfosmatiorealso gesdribes stream, one
information representing the number of channels of the audio stream, and

or aWherewsa reprodyging apparatus:whigh reproducesdhe icontentdatads video
caused to automatically select an audio stream whose number of

st re&fannglgds maximym aad whose language is the same ag the grgigal 13 op
language from the one or plurality of

reproduction of the content data i1is contrelled have been
recorded;

pilaver means for reproducing the content data
according to the reproduction centrol program; and

first mode setting means for setting a first mode to
the player means such that it auvtomatically selects an audio
stream of an criginal language from the one cr plurality of
audio streams when the content data ars reprocuced,

wherein stream information has been also recorded on
the recording medium, the stream information describing at
least information which identifies each of the one or
plurality of audic streams, and

wherein the player means determines that the audio
stream at a position which c¢omes first in  the stream

informaticn of the one or plurality of audic streams be an

audio stream of the original language.
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audio streams. 9. The recording medium as set forth in claim 8, wherein
when there are a plurality of audio streams whose language is the same
as the original language and whose number of channels is the same in
the one or plurality of audio streams, the audio stream to be selected
comes earlier in the stream information. 124 10. The recording medium
5 as set fq,rl,tlr(}3 inrcélairg %U Cv:\{igleregn thgrsgcceam éngore%%tiopoal% coHtaiqs at.
" last information which identifies each of the one or pIuralfity of “subtitie ’
streams, and wherein when there are a plurality of subtitle streams whose

languad@'{§tfié 3amé iitthe Bhé G Plurality 8F Babtithd streanmis the 48 S cr+0es

subtitle stream to be selected comes earlier in the stream information.
infonpstalssiragEWWRET Eoritefit is PéprodidsIfrom a dist1a6did and athe audio

subtitle can be properly and automatically selected. An original language
stregan be set as a 5 language of an audio stream to be reproduced on a

player side. An audio stream of the original language is described at a

positionthat-eamestiist inpa £lie rinformation Hier Wheniaudio@andalects an

subtitle are automatically set, if their languages match, the 10 subtitle is

audi Hot displayed. When player seing S0Q denotes thataudiaiis an@rigingl o451
language and subtitle
language and whose number of channels 1s maximum from the one

or plurality of audic streams.

3. A reproducing apparatus as set forth in claim 2,
wherein there are a plurality of audio streams whose
language 1s the same as the original language and whose number
of c¢hannels 1s the same, the player means selects an audio
stream which comes first in the stream information from the

cne or plurality of audio streams.

4, A reproducing apparatus of reproducing content data
from a disc-shaped recording medium, comprising:

read means for reading data from a recording medium
on which content data containing at least a video stream, one
or a plurality cof audioc streams corresponding to the video
stream and a production control program with which

reproduction of +the content data is ceontrolled have been
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is Japanese and streams 501 contained in a disc are an audio stream of
Japanese (original language), an audio stream of English, a subtitle
stream of English, and a 15 subtitle stream of Japanese, the audio
stream of Japanese as the original language and the subtitle stream of
Japanese are selected according to the automatic setting. Since their

reco}a Jguages match, although streams 502 finally selected are the audio 20
stréam of Japanese and the subtitle stream of Japanese, the subtitle

stream of Japanese is not disglayed. 126 .
plaver means r  reproducing the content data

according te the reproduction control program; and

first mode setting means for setting a first mode to
the plaver means such that it automatically selects an audio
stream of an original language from the one or plurality of
audic streams when the content data are reproduced,

wherein the content data also contains cne or a
plurality of subtitle streams, and

wherein The reproducing apparatus further comprises:

second mode setup means for setting a second mode to
the player means such that it selects whether or not to
reproduce the subtitle stream when the content data are
reproduced,

wherein stream information has been also recorded on
the recording medium, the stream information describing at
least information which identifies each of the one or
pluraiity of subtitle streams, and

wherein when there are a plurality of subtitlie
streams whose language 1s tThe same, the player means selects
the subtitle stream which comes earliier in the stream

information from the cne or piurality of subtitle streams.
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5. A recording medium on which

content data containing at least a video stream, one
or a plurality c¢f video streams corresponding to the video
stream, a reproduction control program with which reproduction
of the content data 1s controlled, and stream information
describing at least informaticn which identifiss =sach of one
cr a plurality of audio streams such that the information
which identifies the audio stream used as an original language

comes first have been recorded.

5. The recording medium a#% set forth in claim 5,

wherein the reproduction control program causes a
reproducing apparatus which zreproduces the content data to
automatically select the original language based on the stream

information.

7. The recording medium as set forth in claim 6,

whereln the content data also contain one or a
plurality of subtitle streams corresponding to the video
stream, and

wherein the reproduction contrel program causes the
reproducing apparatus to automatically select one audio stream

from the one or plurality of audio streams, to automatically
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select one subtitle stream from the one or plurality of
subtitle streams, and not to reproduce the selected subtitle
stream when a language of the audio stream which has been
automatically selected matches a language of the subtitle

stream which has been auvtomatically selected.

8. The recording medium as set forth in claim 5,

wherein the stream information also describes
information representing the number of channels of the audio
stream, and

wherein a reproducing apparatus which reproduces the
content data is caused to automatically select an audio stream
whose number of channels is maximum and whose language is the
same as the original language from the one or plurality of

audio streams.

9. The recording medium as set forth in claim 8,

wherein when there are a plurality of audic streams
whose language 1s the same as the original language and whose
number of channels is the same in the one or plurality of
audic streams, the audico stream to be selected comes earlier

in the stream information.
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10. The recording medium as set forth in claim 7,

wherein the stream information also contains at last
information which identifies each of <the one or plurality of
subtitle streams, and

wherein when there are a plurality of subtitle
streams whose language is the same in the one or plurality of
subtitle streams, the subtitle stream to be selected comes

earlier in the stream information.
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Abstract

When content is reproduced from a disc, audio
and a subtitle can be properly and automatically
selected. An original language can be set as a
language of an audic stream to be reproduced on a
plaver side. An audic stream of the original language
is described at a position that comes first in a clip
informaticn f£ile. When audio and a subtitle are
automatically set, if their languages match, the
subtitle is not displayed. When player setting 500
denotes that audio is an original language and subtitlie
is Japanese and streams 501 contained in a disc are an
audio stream of Japanese (original languags), an audio
stream of English, a subtitle stream of English, and a
subtitle stream of Japanese, the audic stream of
Japanese as the original language and the subtitle
stream of Japanese are selected accqrding to the
automatic setting. Since their languages match,
although streamsgs 502 finally selected are the audic
stream of Japanese and the subtitle stream c¢f Japanese,

the subtitle stream cof Japanese 1s not displaved.
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