- 1 - DESCRIPTION Title of Invention: INFORMATION PROCESSING APPARATUS, INFORMATION
PROCESSING METHOD, PLAYBACK APPARATUS, PLAYBACK METHOD, AND PROGRAM
Technical Field [0001]  The present invention relates to an information processing apparatus, an
information processing method, a playback apparatus, a playback method, and a program, and in
particular, to an information processing apparatus, an information processing method, a playback
apparatus, a playback method, and a program that are capable of appropriately playing back 3D
image content. Background Art [0002] In-recent years, three-dimensional (3D) image content that
enables stereoscopic vision has been receiving attention. Examples of methods for displaying a 3D
image include various methods such as a method of alternately displaying an image for the left eye
and an image for the right eye. Whichever wiethéd BTds8U, the data size of a 3D image is larger than
that of a 20 image. [0003] -2 - A large-capacity recording medium is necessary to record
high-resolution content, such as a movie, as a 3D image having a large data size. [0004]

Title of Invention: INFORMATION PROCESSING APPARATUS,
INFORMATION PROCESSING METHOD, PLAYBACK APPARATUS, PLAYRACK

METHOD, AND PROGRAM

Technical Field
(00013}

The present invention relates to an information
processing apparatus, an information processing method, a
playback apparatus, a playback method, and a program, and in
particular, tc an information processing apparatus, an
information processing method, a playback apparatus, a
playback methed, and a program that are capable of
appropriately plaving back 3D image content.

Background Art
(00027

In recent years, three-dimensional (3D} image content
that enables stereoscopic vision has bheen receiving
attention. Examples of methods for displaying a 3D image
include various methods such as a method of alternately
displeying an image for the left eye and an image for the
right eye. Whichever method is used, the data size of a 3D
image is larger than that of 2 2D image.

[00CZ]



Examples of such a large-capacity recording medium include a Blu-Ray (registeredtrademark) Disc
(hereinafter called a BD, as appropriate) such as a BD-ROM. Citation List 'Patent Literature [0005]
PTL 1: Japanese Unexamined Patent Application Publication No. 11-195287 Summary of Invention
Technical Problem [0006] .Meanw.hile, how to record 3D image content on a BD and play back the
content is not specified by the current BD standard. [0007] If the method of recording and playing
back 3D image content is left to an author (author) who performs authoring of the 3D image content, it
may happen that the 3D image content cannot bezappropriately played back. [0008] Therefore, it is
necessary to specify how to record and

A
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arge-capacity recording medium is necessary to
record high-resclution content, such as a movie, as a 3D
image having a large data size.

[0004]

Examples of such é large-capacity recording medium
include a Blu-Ray {registered trademark) Disc (hereinafter
called a BD, as appropriate) such as a BD-ROM.

Citation List
Patent Literature
[0005]

PTL 1: Japanese Unexamined Patent Application
Publication No. 11-195287
Summary of Invention
Technical Problem
[0coe]

Meanwhile, how to record 3D image content on a BD and
play back the content is not specified by the current BD
standard.

[0007]

1f£ the method of recording and playing back 3D image
content is left to an author (author) who performs authoring
of the 3D image content, it may happen that the 3D image
centent cannot be appropriately playved back.

(008!

Therefore, i1t is necessary to specify how to record and



3 play back 3D image content. Moreover, it is necessary to specify how to record and play back 3D
content so that compatibility is maintained and at least 2D images can be played back by existing
players for 2D playback. [0009] Embodiments of the present invention enable 3D image content to
be appropriately played back from a recording medium such as a ED or the like. Solution to Problem
[0010}1 2y IBadfirst aspeetef thenpeesent inventions therecisiprovigetsaaepradt ctioacdfyaratus
comprising: a reading unit which reads from a recording medium a PlayList file, which contains
inforntatioreforcdrtlling reprleritictivh sloabasik SPeaRrdndanrekididdd StréanT dbidnsusy
encoding a video stream imaged from a plurality ofgiewing pé)ints b%/ |E|'264 A}/C/MVC inrw ich
infornfationtdn A4y itehh CBRAGEHITTA Mainteprsaudtisi path refarfing 1 the Basic stréant and a PID
of a tragg%ggcgg_cket of the basic stream are described in a play item field as a field in a playlist field,
information on a sub reproduction path referring to the expanded stream is described in a first field in
an expanded field as a filed outside the playlist field, and a PID of a transport packet of the expanded
stream is described in a second field in the expanded field, a first transport stream which includes the
basic streamEwaindda sesbad tfansportstesamtwhiciantliees thelehpanted stEant réferfed &by the
sub reproduction 3a path represented by the information described in the first field; a first segaration
unit whith®&&54tetes i’raﬂ%ﬁ@ﬁﬁdpa{ﬁé}{ of K8 basit EHrEam DM THe PstIFsits ot Stréam Based on
the PID_described in the play item field in the PlayList file; a second separation unit which separates
=] A .
the transport packet of the expanded stream from the second transport stream based on the PID
describgd.insthe second-fielgkin the expanded field; and a decoding unit which decodes the transport
packet of the basic stream separated by the first separation unit and the transport packet of the
expandedistieam separated by the second separation unit. Disclosed herein is an information
processing apparatus including setti%% means that sets information for specifying a sub, %Ia back path

that refers togh éxténdal streifi antFinfdtmatioT et SpEBiffing 8 PID6FE frah€p i PACKET of the
extended str %@T@: by using a first field and a second field, the extended siream and a4, basig stieam

. repro Il . - .
being ge%era d by encoding a video stream usSing a predetermined encoding method, the first and
second fields; being defined inLanextended fieldief a Rlayldst thatis-nfermatien fereentiolling:

playback of content, the first field being a field in which information regarding a sub playback path is

described: thel 3ecgndfigiddseingiafield in whick rformstioreregardingpa steeamggmbeaitissd@scribed.

4[001§%tained by encoding a video stream imaged from a plurality of viewing
points by H.264 AVC/MVC, in which information on a play item
configuring a main reproduction path referring to the basic stream and
a PID of a transport packet of the basic stream are described in a
play item field as a field in a playlist field, information on a sub
reproduction path referring to the expanded stream is described in a
first field in an expanded field as a filed outside the playlist
field, and a PID of a transport packet of the expanded stream is
described in a second field in the expanded field, a first transport

gtream which includes the basic stream, and a second transport stream

which includes the expanded stream referred to by the sub reproduction



The basic stream and the extended stream are respectively a Base view video stream and a
Dependent view video stream that are generated by encoding a video stream using H.264 AVC/MVC
encoding method, and the setting means may sef in the first field, as information for specifying the sub
playback path, information representing that a type of the sub playback path is a path that refers to the
Depepdent viewddeastteany anda flenamesefia-dilestos clipdiaformationdhatis adtribita information
regarding the Dependent view video stream. [0012] The basic stream and the extended stream
are regpestivebeaBase viewwideo stréain ayrbaRégendent viewavideowtrenprtia afef gditrated by
encoding a video stream using H.264 AVC/MVC encoding method, and the setting means may set in

the seRBFfielB&TID of thesulf PlayHacdiShati-A8 R ination o Epediyifg th€Bub Pidyback path
and a PID of a transport packet of the Dependent.view vi S .J0013}. - _.Inas spect of
the prce%gﬁf f“n%ee%atiolr% trfce%g ispér%}\//idééeggegrlerU%tiol\r%{mg%%dt%%%n%rji’sgigg t%hlelgt'epsfg of%(régg%fg from a
recording nediumn a RlayLiskfile, whigh containsirfornatiopdor centraling seprogkiction ofdebasic
stream and an expanded stream obtained by encoding a video stream imaged from a plurality of
viewingepeints bydr. 264<A¥EAIC tinawmhizhrinfermyation baseplaytiterhcobfiguAngy hrsig in
reproduction path referring to the basic stream and a PID of a transport packet of the basic stream are
describedl iFagEs itéfeReld 58 atfisld RirABIATTSt fidRt friformigtion offaStb 9a Y&ifodliEHGH path
referring to the expanded stream is described | irst field.in an.expanded fiel filed ide the
playlis%%% é%easndta% ?’I%%?%Sf?gr%pol?ta éé:gl?et 8ﬂr?{éké@xp%ﬁ§éé stgfégma% d%%%%%ggiﬁaa%%cggc%s field in
the expandeddield, a firsttransport sireana which, includes the: basigrstream- apd-aisecenrd dansport
stream which includes the expanded stream referred to by the sub reproduction path represented by
the infesmation=de acribec insthefitstligld y separatingi. the transport packet of the basic stream from the
first transport stream based on the PID described in the play item field in the PlayList file; separating
the transport}ierket e S SKpEnded SPeaRiRERP e SeEdnd HEhSHbreBReART Basdd orthe'PID
described in the second field in the expanded field; and decoding the separated transport et of the
basic Eﬁ%gﬁlgnE}etﬁrelSsetb%afgte%eﬁgn%ﬁggﬁrﬁﬂg%k%?%f %ﬁg e%%%zdge%l gﬁegm.sug 5 @(:%sgegd aéa?gkl(n is an
informagion progessingsmethed inclydipasthe step-gf:settinginfarmation forspaciing & sulyprayback
path that refers to an extended stream and information for specifying a PID of a transport packet of the
extended streamdypusingre Gdiestdieldand exsecondifieldy thaextended sireamtandta Hasicstream
being generated by encoding a video stream using a predetermined encoding method, the first and
secondfields befrpaéfinEteiican éxendet fiBkFef asPERATst 8kt istinfoRiafiors fFoisOntrofie
playback of content, the first field being a_field in which information regarding a sub playbagck path is
descriB&0eHife §8cdna fBld BEIRg a?iel%l%e\?vhi%ﬁ}fﬁﬁ)“}m%ﬁ6ﬁgfe§ar8ﬁl%g§gs%r%nalrﬁer%mebr%éro%%élgscribed.
[0014] .., Risclpged herein isa program causing a;computar do.execute he proggssingsnetuding the
step of setting information for specifying a sub playback path that refers to an extended stream and
information fon spesifyingra:PID of amtranspoticpacket of the extended siregdmdly usingenfiesttfield and a
second field, the extended stream and a basic stream being generated by encoding a video stream
using &preddterninbiedrcoekrigmethodl ahe fifst al'sdeond fields beity défiediran @xtEided field

of a PlayList that is information for ¢ontrolling playback of content, the first field hejng a field in which
informBfidKTagardiAga sub PI&§FacK Path Fs% éjes%?fﬁcé%‘? th%%né%or}?c? fiefd I:‘)aei%Jg1 %ttiﬁielg'xlln Which:

'”form‘i‘ﬂ?@{%g@{%@gx%ﬂféﬂg%“Q%E@aﬂeﬁ%%%‘} is described.



[0015] 6 Disclosed herein is a playback apparatus including control means that controls playback
of an extended stream on the basis of information for specifying a sub playback path that refers to the
extended stream and information for specifying a PID of a transport packet of the extended stream, the
extended stream and a basic stream being generated by encoding a video stream using a
predetggmiined encoding method, the information for specifying the sub playback path and the
information for specifying the PID being set in a first field and a second field, the first and second fields
being definedlir an=sdtendeddietd afid RlayListthatisdnforneatiorsfor controtling ptaybackisfscontent,
the first field being a field in which information regarding a sub playback path is described, the second

field bBiRY afiels i FHHER oM atioRSeRIERTy ¥ seam MnBFEr edescife B0 E612 T2 5% basic
stream and the extended stream are respectively evi ideo stream and a Dependent. view
b cf vzde %ream (?e%%sé \ASW/WS fﬁgz%% /ngpg cti

video Stredim that are %enera‘efgd Sy encod}‘lnsglgg{/i 0 stream using enéocﬁﬁg method,

and theycontrol means.may confxgl playbagk ofthe Depandent; view video white sentroding playback of
the Base view video stream on the basis of information that specifies a main playback path that refers
to the Basel ¥ipiwnyideo=streampdrgthePIPaoha 7tansport packetoktheBasg viewtvidea gtream, the
information being set in a field in the PlayList, the field being a field in which information regarding the
main playb&ck path Bldedabedeiotl 7S 2 birsdiosetPherdih i€ 8 piayidtk Melted ftduding'the step
of control in(g pla¥back of an extgnged strean% on t@e E)gsi%)lf inf rimati%%for sgg%i incqﬂg subilayback

path thatfeter€tothe extended stream andinfofmation for spegl i?'ng HPiDota transpor% péc et of

the exﬁl@%@;é@@%{%%@&@%%%%%@“@}%bﬁéige%té%%@ being gengrated:yygncoding a video

stream using a predetermined encoding method, the information for specifying a sub playback path
and theanfermation for specifying the PID being set in a first field and a second field, the first and
second fields being defined in an extended field of a PlayList that is information for controlling
playback of cBree #ie fisstfieie beivg Blffel@ i sisien isferRritionte gBrdiRR A stibiplayb&Sepath is
described, the second field being a field in which informatign reggrdin{g atgtrteam number istd%scribed.
[0018]" %" Did€16Red Heteth RS prograt tatsing A Compliter (6 perorm proce&sSing iReidmg the step

of CO”Hﬁ?"i@Qa@éﬂ@c‘%‘)f@{a@&eQgﬁga’%&r%&‘r@@ H.264 AVC/MVC encoding method, and

the sgetting means may set in the second field an ID of the sub
plavback path as information for specifying the sub playback path and
a PID of a transport packet of the Dependent view video stream.
(0131

In a second aspect of the present inveniion, there is provided a
reproduction method comprising the steps of: reading from a recording
medium a Playlisgt file, which c¢ontains information for controlling.
reproduction of a basic stream and an expanded stream obtained by
encoding a video stream imaged from a plurality of viewing points by
H.264 AVC/MVC, in which information on a play item configuring a main
reproduction path referring to the basic stream and a PID of a
transport packet of the basic stream are described in a play item

field as a field in a playlist field, information on a sub



8 the basis of information for specifying a sub playback path that refers to the extended stream and
information for specifying a PID of a transport packet of the extended stream, the extended stream and
a basic stream being generated by encoding a vigeo stream using a predetermined encoding method,
the information for specifying the sub playback path and the information for specifying the PID being
set in aJirstfigld apd a.sesond-fields the fiest angssacandhtields beirg defisediinaniexianded field of a
PlayList that is information for controlling playback of content, the first field being a field in which
informitiortredgarding the sub ptayiraciedatti istéscarived, tHd secorefielddseirigia fiekkiniwhich
information regarding a stream number is described. [0019] According to_an embodiment of the

preseft-fventiGRSnforniafion36r SelMARGRTE0b BRiyHHck Phththat refERR % SERTRd stream and
information far specifying 8 PID, of a.tansnort packel,of the extendad strgam, re. setiay, using a first
field and & secondjﬁelci the extended stream and a basic stream being generated by encoding a video
stream using a.predeterpinggd-encoding methods; the firstand secand-fialds.heisgsefingerivsan
extended field of a PlayList that is information for controlling playback of content, the first field being a
field invhith informéationt Oeregardinded sabrplayback patieds destrbedsthevse comrt fididobeirry a field
in which information regarding a stream number is described. [0020] According to another

emboditiént BEERE FRESEAL iieniis, plaARIdIesE aR ekRTitk aftis C¥htrSieF bn e bdsis of
information for specifying a sub playback path that refers to the extended stream inf ion for
i & Vandban Packe, SFRE xtcdod Sveam e Sxtoaded bt Snd 4 bes

specifﬁﬁ% a ofa r%nspo e extended stream, t stream and a basic

stream %@%&ﬁ@ efatedt Ry snceding.a videastreaaLusing.a predetermined,encedingraethag, the
information for specifying the sub playback path and the information for specifying the PID being set in

a first field aridegisiecond field, thefisstaridsecdnrd fietds sing definéa in anf exteaded:fieltbefia
PlayList that is information for controlling playback of content, the first field being a field in which
informatisharegh¥aingtasuBSasac paiPR desiitied the$@¢oRt fidl§ bBIRy ST e SthidR
information regarding a stream number is described. Adyantageous Effects of Invention [0 Zé]
With th&em eo%cﬁrzﬁien (l)?séhe présen elnveexrﬁ%%éc S(IjlrlneAa%%’ coanl?ésnt%g%%o é%p?oﬁria%&?ap%%g back.
B“efE%?%HHBE¥EOfﬁﬁéw@QQSJPOZEQe bagic stream and the separated transport

packet of the expanded stream.

Discloged herein is an information processing method including
the step of setting information for specifying a sub playback path
that refers to an extended stream and information for specifying a PID

of a tramsport packet of the extended stream by using a



-10 - [Fig. 1] Fig. 1 is a diagram illustrating an example configuration of a playback system

including a playback apparatus to which the present invention is applied. [Fig. 2] Fig. 2 is a
diagram illustrating an example of image capturing. [Fig. 3] Fig. 3 is a block diagram illustrating an
example configuration of an MVC encoder. [Fig. 4] Fig. 4 is a diagram illustrating an example of

referepgce NEtWEEIHMAGes: sedbith A« isadiagranuillustatingangxample configuralion of a
TS. [Fig. 6] Fig. 6 is a diagram illustrating another example configuration of a TS. [Fig. 7] Fig. 7

is a diagtam illgstratingean éxampteafrangement tidatasoramopticdbdisca  pAEiR Bgn8ds a
diagram illustrating an example configuration for managing an AV stream. [Fig. 9] Fig. 9is a
diagrafi ffistrtingthedtructtifes dfig MairfPath BePSub Patisls PRigg10}¥i§710 is*& didgram
illustratin ggeeci(arp%% g_ongi uration. for manag%r%files that, are recorded on an pgct}ig !:955& _ [Fig.

11] FiS.X is adiagram illus raﬁlngpt%%ys%/ln aX 0 E’Iaf"/lfistjﬂrl1 .O[E?S.tif]nFig. isa iagramnﬁiustrating

the meaning. v of content, the first field being a field in which
information regarding a sub playback path is described, the second
field being a field in which information regarding a stream number is
described.
[0014]

Digclosed herein isg a program causing a computer to execute the
processing including the step of setting information for specifying a
sub plavback path that refsrs tce an extended stream and information
for specifying a PID of a transport packet of the extended stream by
using a first field and a second field, the extended stream and a
bagic stream being generated by encoding a video stream using a
predetermined encoding method, the first and second £fields bkeing
defined in an extended field of a PlayList that is information for
controlling playback of content, the first field being a field in
which information regarding a sub plavback path 1is described, the
gsecond field being & field in which information regarding a stream
number is described.

[0015]



of MVC_flag. [Fig. 13] Fig. 13 is a diagram illustrating the meaning of MVC file type. _ [Fig.
14] Fig. 14 is a diagram illustrating the meaning of SubPath_type. [Fig. 15] Fig. 15 is a diagram
illustrating the syntax of SubPath entries extentiorg(). [Fig. 16] Fig. 16 is a diagram illustrating the
syntax of SubPath extention(). [Fig. 17] Fig. 17 is a diagram illustrating the meaning of
SubPath_type; @xteation nere[fig.:18]Pig1 1§1s adiagram-illustrating the syntex-ef-ST Nuabie
extention(). [Fig. 19] Fig. 19 is a diagram illustrating the syntax of stream entry(). [Fig. 20] Fig.
20 is aldbagranefiustiatingthe/telalionstip betwesnPladdtem etnteSubPlaylterhe  bEEgs21PFig. 21 is
a block diagram illustrating an example configuration of a playback apparatus. [Fig. 22] Fig. 22 is a

block HiElgraRT iitrafifg afRS@H PR SnfigutatioPor X RsdbdingectiBAt TTERF 23[Rig 28 is a

diagrany llysirafing.a specific example.of a Playbist lg....; 4716, 24) Fig: 2435 @ flagram lustrating
the syn?(ax of a'dpi e

packet of the extended stream, the extended stream and a basic stream

being generated by encoding a video stream using a predetermined
encoding method, the information for specifying the sub playback path
and the information for specifying the PID being set in a first field
and a second field, the first and second fields hkeing defined in an
extended field of a PlayList that is information for contrelling
playback of content, the first field being a field in which
information regarding a sub plavback path is described, the second
field being a field in which information regarding a stream number is
described.

[o016]

The basic stream and the extended stream are respectively a Base
view video stream and a Dependent view video stream that are gensrated
by encoding a video stream using H.264 AVC/MVC encoding method, and
the control means may control playback of the Dependent view video
while controlling playback of the Base view video stream on the basis
of information that specifies a main playback path that refers to the

Bage view video stream and the PID of a



-12 - [Fig. 25] Fig. 25 is a diagram illustrating the concept of file management. [Fig. 26] Fig. 26
is a flowchart illustrating a playback process that is performed in accordance with the PlayList file of
Fig. 23. [Fig. 27] Fig. 27 is a diagram illustrating the syntax of chunk map() [Fig. 28] Fig. 28 is a
diagram illustrating a specific example of chunk_map(). [Fig. 29] Fig. 29 is a diagram illustrating an
examplesef-ghata-separationc frig nd0lkige 30:iswiagrass illusiading thessynids ohdR gnaping [Fig.
31] Fig. 31 is a diagram illustrating another example of a PlayList file.  [Fig. 32] Fig. 32 is a diagram
illustratiniy the cenceptof filesmahagetient.ist [Figh83]Figl83 isca flowehatt #lldtratingrdeptdyback
process that is performed in accordance with the PlayList file of F| 31. Fig. 34] Fig. 34 is a
diagrarh SRFSPtH R stift SHothefekampté ot &leﬁﬁaré‘m@ath it %%Tﬁ& is a diagram illustrating
the sy%%)i 9{ a dpi file.

Disclosed herein is a playback method including the step of
controlling plavback of an extended stream on the basis of information
for gpecifying a sub playback path that refers to the extended stream
and information for specifyving a PID of a transport packet of the
extended stream, the extended stream and a bagic stream being
generated by encoding a video stream using a predetermined encoding
method, the information for specifying a sub plavback path and the
information for specifying the PID being set in a first field and a
second field, the first and second fields being defined in an extended
field of a PlaylList that 1s information for controlling playback of
content., the first field being a field in which information regarding
a sub playback path is described, the second £field being a £field in
which information regarding a stream number is described.

[0c18]

Disclosed hereln 1& a program causing a computer to perform

processing including the step of controlling playback of an extended

stream on



[Fig. 36] Fig. 36 is a diagram illustrating the concept - 13 - of file management. [Fig. 37] Fig. 37 is
a flowchart illustrating a playback process that is performed in accordance with the PlayList file of Fig.
34. [Fig. 38] Fig. 36 is a diagram illustrating ag example of a PlayList file. [Fig. 39] Fig. 39 is a
diagram illustrating the syntax of a dpi file. [Fig. 40] Fig. 40 is a block diagram illustrating an
examplescopfigukation of:a seftwarecprodustionsestioping [Eigsdb] Rig4bisa disgram illustrating an
example configuration including the software production section. [Fig. 42] Fig. 42 is a block
diagramfibustrating-as exampiéccbrifigiaationof aledmputerl PesteptishoT Enbedime RE[0023]
[Example Configuration of Playback System] _ Fig. 1 is a diagram illustrating an example

configur&fGr P a5HayBade by Stem it g X5y B5ER Epparatts TS Rich tﬁ%rﬁfaér%e%??nv%ntion is

app”%gasic stream being generated by encoding a wvideo ‘stream using a
predetermined encoding method, the information for specifying the sub
playback path and the information for specifying the PID being set in
a first field and a second field, the first and second fields being
defined in an extended field of a PlaylList that i1s information for
controlling plavback of content, the first field being a field in
which information regarding the gub playback path is described, the
second field being a field in which information regarding a stream
number is described.

[0D018]

According to an embodiment of the present invention, information
for specifying a sub playback path that refers To an extended stream
and information for specifying a PID of a transport packet of the
extended stream are set by using a first field and a second field, the
extended stream and a basic stream being generated by encoding a video
stream using a predetermined encoding method, the first and second
fields being defined in an extended field of a PlayList that is
information for controlling playback of content, the first field being

a field in which information



[0024] This playback system includes the playback apparatus 1 and a display apparatus 3 that are
connected by an HDMI (High Definition Multimedia Interface) cable or the like. An optical disc 2, which
is a BD format optical disc such as a ED-ROM, is,loaded in the playback apparatus 1. [0025] A
stream that is necessary for displaying a 3D image having two viewpoints is recorded on the optical
disc 2, Assaq engodingumethed fordiecprding 1ke sean pbadhe pticakdise?, H.264 AéCnAdvanced
Video Coding)/MVC(Mul, -view Video coding), for example, is used. [0026] The playback
apparéfiss @ isa player thatisrogsdbie ofgseddimin@3Bplayhackier stréadrtiaii®s€corded on the
optical disc 2. The playback apparatus 1 plays back a stream that is recorded on the optical disc 2,
and cad9é€ the display apparatus 3, which is a television set or the like, to display a 3D image

Obtained by the-playbagk. tkewdse, audio 's plava back bythe algybackeapparatusiapdautput to a

speaker or the like that’is disposed In the display apparatus 3. Note that the playback apparatus 1 is

capahla of performing 2B playbacksas withexisting 8D playesso{0027] [bh264:AVCHMYG Prefile] I
H.264 AVC/MVC, an image stream called Base view video and an image stream called Dependent

view vigde€oane defined ok erefrafiely Hhe 64 AVTHIM vCawitklsd singdli called MVEL sassappropiiste. - 15 -
[0028]

axtended stream and information for specifying a PID of a transport
packet of the extended stream, the extended stream and a basic stream
being generated by encoding a video stream using a predetermined
encoding method, the information for specifying the sub playback path
and the information for specifying the PID being set in a first field
and a second field, the first and second fields being defined in an
extended field of a PlayList that is informaticn for controlling
playback of content, the first field being a field in which
information regarding a sub playback path is described, the second
field being a field in which information regarding a stream number is
described.
hdvantageous Bffects of Invention
[0o21]

With the embodiment of the present invention, 3D image content
can be appropriately played back.
Brief Degcription of Drawings

[0022]



Fig. 2 is a diagram illustrating an example of image capturing. [0029] As illustrated in Fig. 2,
images of the same object are captured by using a camera for an L image (left viewpoint) and a
camera for an R (right viewpoint) image. Elementary streams of the images captured by the L image
camera and the R image camera are input to an MVC encoder. [0030] Fig. 3 is a block diagram
illustrating an example configuration of the MVO encoder. [0031] As illustrated in Fig. 3, the MVO
encoder includes an H.264/AVC encoder 11, an H.264/AVC decoder 12, a Dependent view video
encoder 13, and a multiplexer 14. [0032]  An Llifhage stream captured by the L image camera is
input to the H.264/AVC encoder 11. Moreover, an R image stream captured by the R image camera is
input to the Dependent view video encoder 13. [0033] The H.264/AVC encoder 11 encodes the L
image stream int81for ekantple; -ant5.2643AC AHighProfile widemstiegmaThe +:264/AVC encoder 11
outputs the encoded AVC video - 16 - stream to the H.264/AVC decoder 12 and to the multiplexer 14

+ = T

aSEiBasg%&ﬁ%%ﬁ%%éﬂﬁﬂﬂﬁr a playback system including a playback

apparatus to which the present invention is applied.

[Fig. 2] Fig. 2 is a diagram illustrating an example of
image capturing.

(Fig. 3] Fig. 3 is a block diagram illustrating an
exanple configuration of an MVC encoder.

[Fig. 4] Fig. 4 is a diagram illustrating an example of
reference between images.

[Fig. 2] Fig. © is a diagram illustrating an example
configuration of a TS,

(Fig. 6] Fig. € is a diagram illustrating another
example configuration of a T8,

[Fig. 7] Fig. 7 is a diagram illustrating an example
arrangement of data on an optical disc.

[Fig. 8] Fig. 8 is a diagram illustrating an exanple
configuration for managing an AV stream.

[Fig. 9] Fig. 8 is a diagram illustrating the
structures of a Main Path and Sub Paths.

[Fig. 10] Fig. 10 is a diagram illustrating an example
configuration for managing files that are recorded on an
optical disc.

[Fig. 11] Fig. 11 is a diagram illustrating the syntax
of a PlayList file.

[Fig. 12] Fig. 12 is a diagram illustrating the meaning



[0034] The H.264/AVC decoder 12 decodes the AVC video stream, which is supplied from the
H.264/AVC encoder 11, and outputs the decoded L image stream to the Dependent view video
encoder 13. [0035] The Dependent view video encoder 13 encodes the L image stream, which is
supplied from the H.264/AVC decoder 12, and an R image stream, which is input from the outside, and
outputs a Dependent view video stream. [0036] Predictive encoding of the Base view video using
another stream as a reference image is not allowed. However, as illustrated in Fig. 4, predictive
encoding of the Dependent view video using the'Blase view video as a reference image is allowed. For
example, when encoding is performed by using an L image as the Base view video and an R image as
the Dependent view video, the data size of a resultant Dependent view video stream is smaller than
the data Size"0fthé B¥$e view video stream. [0037] Note that, since the encoding method is
H.264/AVC, prediction in.the time domaijn is performed on the Base view - 17 -
p%%&g. HEP ﬁlg. ?g]ls apdiagram rtllustrating the meaning
of MVC_file type.
[Fig. 14] Fig. 14 is a diagram illustrating the meaning
of SubPath type.
[Fig. 15] Fig. 15 is a diagram illustrating the syntax
of SubPath entries extention().
[Fig. 16] Fig. 16 is a diagram illustrating the syntax
of SubPath _extentiocn().
(Fig. 17] Fig. 17 is a diagram illustrating the meaning
of SubPath type extention.
[Fig. 18] Fig. 18 is a diagram illustrating the syntax
of STN tabkle extention().
[Fig. 19] Fig. 19 is a diagram illustrating the syntax
of stream entry().
[Fig. 20] Fig. 20 is a diagram illustrating the
relationship between PlayItem and SubPlayItem.
[Fig. 21] Fig. 21 is a block diagram illustrating an
example configuration of a playback apparatus.
[Fig. 22] Fig. 22 is a block diagram illustrating an
example configuration of a decoding section.
[Fig. 23] Fig. 23 is a diagram illustrating a specific
example of a PlaylList file.
[Fig. 24] Fig. 24 is a diagram illustrating the syntax

cf a clpi file.



video. Moreover, prediction between views and prediction in the time domain are performed on the
Dependent view video. In order to decode the Dependent view video, it is necessary that decoding of
the corresponding Base view video, to which reference has been made when encoding, be finished
beforehand. [0038] The Dependent view video encoder 13 outputs the Dependent view video
stream, which has been encoded by also using such prediction between views, to the multiplexer 14.
[0039] The multiplexer 14 multiplexes the Base view video stream, which is supplied from the
H.264/AVC encoder 11, and the Dependent viewl\ddeo stream, which is supplied from the Dependent
view video encoder 13, into, for example, an MPEG2 TS. The Base view video stream and the
Dependent view video stream may be multiplexed into one MPEG2 TS or may be included in separate
MPEG2 TSs. [0040p. Zhe midltiplexer 14 cutpltsdhergeneiated 78 MBEGS2:T S ThesES, which is
output from the multiplexer 14, is recorded, together with other management data, on the optical disc 2
by a recordingapparatig 95AE -provided to the playback apparatus 1. [0041] - 18- In this
example, the L image i caded as,a Base view video and the R image is encoded as a Dependent
view video by ugg%%l\'/l %rr]neolf?llo%'. I?o%welvser,a o%%oewgor?t%ry,l leuﬁ TﬁgﬁéWaf be encoded as a Base
view videgranghther iage maybe enceded as a-Dependent view. videa. Hereinatter, a case where
the L image is encoded as a Base view video and the R image is encoded as a Dependent view video
will be destribed s0042]Wheh perforndiig 3D playback in accordance with a

[Fig. 27] Fig. 27 is a diagram illustrating the syntax
of chunk map() .

[Fig. 28} Fig. 28 is a diagram illustrating a specific
example of chunk map().

[Fig. 29] Fig. 29 is a diagram illustrating an exanmple

O
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data separation.
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[Fig. 30] Fig. 30 is diagram illustrating the syntax of
EP map().

[Fig. 31] Fig. 31 is a diagram illustrating another
example of a PlavlList file.

tFig. 22] Fig. 32 is a diagram illustrating the concept
of file management.

[Fig. 33] Fig. 33 is a flowchart illustrating a
playback process that is performed in accordance with the
PlayList file of Fig. 31.

[Fig. 34] Fig. 34 is a diagram illustrating still
another example cf a Playlist file.

[Fig. 35] Fig. 35 is a diagram illustrating the syntax
of a clpl fils.

[Fig. 36] Fig. 36 is a diagram illustrating the concept



command by a user or the like, the playback apparatus 1 reads the Base view video stream and the
Dependent view video stream from the optical disc 2 and performs playback. [0043] Moreover,
when performing 2D playback, the playback apparatus 1 reads only the Base view video stream from
the optical disc 2 and performs playback. Since the Base view video stream is an AVC video stream
encoded by H.264/AVC, a player compatible with the BD format can play back the Base view video
stream and make a 2D image be displayed. [0044] [Example Configuration of TS] Fig. 5 is a diagram
illustrating an example configuration of a TS that is3recorded on the optical disc 2. [0045] In the Main
TS of Fig. 5, respective streams of Base - 19 - view video, Dependent view video, Primary audio,
Base PG, Dependent PG, Base IG, and Dependent IG are multiplexed. In this way, the Dependent
view video Streafreand ithe Base view video stream may be included in the Main TS, which is one TS.
[0046] The Main TS is a TS that includes at least the Base view video stream. In contrast, a Sub TS is
a TS that includés Bstreaim dRérthar the Basé Vi video stidams aind thatisaised together with the
Main TS dying playback Qe gatica] disc 2, dhe Sup T may be recorded fn addition
PlayList file of Fig. 34.
[Fig. 38] Fig. 38 is a diagram illustrating an example
of a Playlist file.
[Fig. 39] Fig. 3% is a diagram illustrating the syntax
of a clpi file.
[Fig. 40] Fig. 40 is a block diagram illustrating an
example configuration of a software production section.
[Fig. 41] Fig. 41 is a diagram illustrating an example
configuration including the software production section.
[Fig. 42] Fig. 42 is a block diagram illustrating an
example configuration of a computer.

Description of Embodiments

[(0023]

[Example Configuration of Playback System!

Fig. 1 is a diagram illustrating an example
configuration of a playback system including a playback
apparatus 1 to which the present invention is applied.
[0024]

This playback system includes the playvback apparatus 1
and a display apparatus 3 that are connected by an HDMI
(High Definiticn Multimedia Interface) cable or the like.

An optical disc 2, which is & BD format optical disc such as



to the Main TS, as appropriate. [0047] In order to enable 3D display as with the video, respective
streams of the Base view and the Dependent view are prepared for PG (Presentation Graphics), such
as subtitles and the like, and for IG (Interactive Graphics), such as a menu screen and the like. [0048]
Fig. 6 is a diagram illustrating another example configuration of a TS that is recorded on the optical
disc 2. [0049] In the Main IS of Fig. 6, respective streams of Base view video, Primary audio, Base PG,
Dependent PG, Base IG, and Dependent IG are multiplexed. [0050] - 20 -  On the other hand, the
Sub IS includes a Dependent view video streamlf this way, the Dependent view video stream may
be included in a TS that is different from that for the Base view video stream. [0051]

a BD-ROM, is loaded in the plavyback apparatus 1.
[0025]

A stream that is necessary for displaying a 3D image
having two viewpoints is recorded on the optical disc 2. As
an encoding method for recording the stream on the optical
disc 2, H.264 AVC (Advanced Video Coding) /MVC(Multi-view
Video coding), for example, is used.

- [0G286]

The playback apparatus 1 is a player that is capable of
performing 3D playback of a stream that is recorded on the
optical disc 2. The playback apparatus 1 plays back a
stream that is recorded on the optical disc 2, and causes
the display apparatus 3, which is a television set or the
like, to display a 3D image obtained by the playback.
Likewise, audio 1s plaved back by the plavback apparatus 1
and ocutput to a speaker or the like that is disposed in the
display apparatus 3. Note that the playback apparatus 1 is
capable of performing 2D playback as with existing BD
players.

[0027]
[H.264 BVC/MVC Profile]

In H.264 AVC/MVC, an image stream called Base view
video and an image stream called Dependent view video are
defined. Hereinafter, H.264 AVC/MVC will be simply called

MVC, as appropriate.



When the Base view video stream and the Dependent view video stream are included in different TSs
as illustrated in Fig. 6, the TS files are interleaved and recorded on the optical disc 2. [0052] Fig. 7
is a diagram illustrating an example of the arrangement of a TS file including the Base view video
stream (L video stream) and a IS file including the Dependent view video stream (R video stream) on
the optical disc 2. [0053]  As illustrated in Fig. 7, the IS file including the L video stream and the TS
file including the R video stream are interleaved so that predetermined data units are alternately
arranged, and are recorded on the optical disc-2.24 cellection of source packets that are included in
one IS file and that are serially arranged on the optical disc 2 is called a chunk. [0054] In Fig. 7, each
block that is denoted by the character - 21 - "R" and a number represents an R video chunk, and each
block thaf is0denoted by the character "L" and a number represents an L video chunk. [0055]

Fig. 2 is a diagram illustrating an example of image
capturing.
[0029]

As illustrated in Fig. 2, images of the same cbject ars
captured by using a camera for an L image (left viewpoint)
and a camera for an R (right viewpoint) image. Elementary
streams of the images captured by the I image camera and the
R image camera are input to an MVC encoder.

100307

Fig. 3 1s a block diagram illustrating an example
configuration of the MVC encoder.
[0031]

As 1llustrated in Fig. 3, the MVC encoder includes an
H.264/RAVC encoder 11, an H.264/BVC decoder 12, a Dependent
view video encoder 13, and a multiplexer 14.
r0032]

An L image stream captured by the L image camera is
input to the H.264/AVC encoder 11. Morecver, an R image
stream captured by the R image camers is input to the
Dependent view video encoder 13.

[0033]

The H.264/AVC encoder 11 encodes the L image stream

into, for example, an H.264 BAVC/High Profile video stream.

The H.264/AVC encoder 11 outputs the encoded AVC video



During 3D playback, reading from the optical disc 2 is performed, for example, in the
orderofR[0],L[0],R[1], L[1],R[2], L[2],R[3], L[3], R[4],L[4], R[5], L[5], and decoding is performed in the
order of L[0], R[O],

- 16 -

stream to the H.264/AVC decoder 12 and to the multiplexer 14
as a Base view video stream.
[0034]

The H.264/AVC decoder 12 decodes the AVC video stream,
which is supplied from the H.264/AVC encoder 11, and outputs
the decoded L image stream to the Dependent view video
encoder 13.

[0035]

The Dependent view video encoder 13 encodes the L image
stream, which is supplied from the H.264/AVC decoder 12, and
an R image stream, which is input from the outside, and
cutputs a Dependent view video stream.

[0036]

Predictive encoding of the Base view video using
another stream as a reference image is not allowed. However,
as illustrated in Fig. 4, predictive encoding of the
Dependent view video using the Base view videc as a
reference image is allowed. For example, when encoding is
performed by using an L image as the Base view video and an
R image as the Dependent view video, the data size of a
resultant Dependent view video stream is smaller than the
data size of the Base view video stream.

[0037]
Note that, since the encoding method is H.264/AVC,

prediction in the time domain is performed on the Base view



L[1], R[1],L[2], R[2],L[3], R[3], L[4],R[4], L[5], R[5], - As described above, in order to decode the R
video, it is necessary that the S video to which reference is made when encoding be decoded
beforehand. An R video chunk and an L video chunk denoted by the same number are data items that
are necessary for performing playback at the same time, and are used as a set during 3D playback.
[0056] That is, for simplicity of description, a case where the entirety of content playback time is
divided into three equal parts will be considered. When the entirety of content playback time is divided
into three equal parts by the playback start time G, tl, and t2 in the order of time, L video data that is
necessary for performing playback from the playback start time to the time tl is divided as a chunk L[O].

[0057]
video. Moreover, prediction between views and prediction in

the time domain are performed on the Dependent view video.
in order to decode the Dependent view video, it is necessary
that decoding of the corresponding Base view video, to which
reference has been made when encoding, be finished
beforehand.

(00381

The Dependent view video encoder 13 outputs the
Dependent view video stream, which has been encoded by also
using such prediction between views, to the multiplexer 14,
[0039]

The multiplexer 14 multiplexes the Base view video
stream, which is supplied from the H.264/AVC encoder 11, and
the Dependent view video stream, which is supplied from the
Dependent view video encoder 13, into, for example, an MPEG2
TS. The Base view video stream and the Dependent view video
stream may be multiplexed into one MPEGZ TS or may be
included in separate MPEG2 TSs.

[0040]

The multiplexer 14 outputs the generated TS (MPEGZ TS).
The TS, which is output from the multiplexer 14, is recorded,
together with other management data, on the optical disc 2
by & recording apparatus, and is provided to the playback
apparatus 1.

[0041]



-22 - Moreover, L video data that is necessary for performing playback from the time tl to the time
t2 is divided as a chunk L[1], and L video data that is necessary for performing playback from the time
t2 to the playback end time is divided as a chunk L[2]. [0058] Also for the R video stream, R video
data that is necessary for performing playback from the playback start time to the time tl is divided as a
chunk RJ[0]. [0059] Moreover, R video data that is necessary for performing playback from the time
tl to the time t2 is divided as a chunk R[1], and R video data that is necessary for performing playback
from the time t2 to the playback end time is divided as a chunk R[2]. [0060] The chunks, which
have been obtained by such division, are arranged so that the chunks denoted by the same number
are arranged in the order of an R video chunk and an L video chunk, and are recorded on the optical
disc 2. Note thatpwhen the karige@strédim dnd:thiedR videosstreaie dre includistbia one=TS as
illustrated in Fig. 5, the TS file is not interleaved and recorded on the optical disc 2, [0061] [Structure
for ManagiritFARVStred i - 235G S8 15 athagiaftill BStratingEat edgmple’ 1w video

by using MVC method. However, on the contrary, the R image
may be encoded as a Base view video and the I image may be
ancoded as a Dependent view video. Hereinafter, a case

where the L image is encoded zs a Base view video and the R
image i1s encoded as a Dependent view video will be described.
[0042]

When performing 3D plavback in accordance with a
command by a user or the like, the playback apparatus 1
reads the Base view video stream and the Dependent view
video stream from the optical disc 2 and performs plavback.
[C043]

Moreover, when perfcrming 2D playvback, the plavback
apparatus 1 reads only the Base view video stream from the
optical disc Z and performs playback. &ince the Base view
video stream is an AVC video stream enccded by H.264/AVC, a
plaver compatible with the BD format can play back the Base
view video stream and makes a 2D image be displaved.

(00447
[Example Configuration of TS]

Fig. 5 is a diagram iilustrating an example
configuration of a TS that is recorded on the optical disc 2.
[0045]

In the Main TS of Fig. 5, respective sirsams of Base



configuration for managing an AV stream with the.playback apparatus 1. [0062]  As illustrated in Fig.
8, the management of an AV stream is performed by using two layers, which are PlayList and Clip.
The AV stream may be recorded in a local storage of the playback apparatus 1, instead of on the
optical disc 2. The Clip includes an AV stream, which is a TS that is obtained by multiplexing video
data and audio data, and corresponding Clip Information (Clip information including attribute
information regarding the AV stream). [0063] The AV stream is expanded along the time axis, and
each access point is specified mainly as a time stémp in PlayList. The Clip Information is used, for
example, to find an address in the AV stream from which decoding is to be started. [0064] The
PlayList is a collection of playback intervals of the AV stream. A playback interval in the AV stream is
called a Riayitemi dde,Playgitemds representedilea paprofandiN peidtand saQUFpInt of the
playback interval on the time axis. The PlayList includes one or a plurality of Playitems. - 24 - [0065]
The first PRBAIStFFOmM Tve |EREATFIG S irchdddscmpnPiayiterd(s, and thadvd Plaiteths rdspectively

refer to th%first half and the second half of Ige AV, stream included in the Clip on the left side. [0066]
The second PlayEidt frofit theTBR Hdlides bid P’ ayifem SarF il PRIteMrefsrs So e Bntirety of the

AV streap:inclyded.in the Clip opdhe fight Side. 5 1 ¢he Main TS, which is one TS.
(00461

The Main TS is a TS that includes at least the Base
view video stream. In contrast, a Sub TS is & TS that
includes a stream other than the Base view video stream and
that is used together with the Main TS during playback. On
the optical disc 2, the Sub TS may be recorded in addition
to the Main TS5, as appropriate.

[0C47]

In order to enable 3D display as with the videc,
respective streams of the Base view and the Dependent view
are prepared for PG {Presentation Graphics), such as
subtitles and the like, and for IG {Interactive Graphics),
such as a menu screen and the like.

[0048]

Fig. 6 is a diagram illustrating another example
configuration of a TS that is reccrded on the optical disc 2.
(00497

In the Main TS of Fig. &, respective streams of Base
view video, Primary audioc, Base PG, Dependsnt PG, Bass IG,
and Dependent IG are multiplexed.

(00501



[0067] The third PlayList from the left includes two Playftems, and the two Playltems respectively
refer to a part of the AV stream included in the Clip on the left side and a part of the AV stream
included in the Clip on the right side. [0068] For example, when the left Playltem included in the
first PlayList from the left is specified as an object to be played back by a disc navigation program, the
first half of the AV stream that is included in the Clip on the left side, which is referred to by the
Playltem, is played back. In this way, the PlayList is used as playback control information for
controlling playback of the AV stream. [0069] - 4 the PlayList, a playback path formed by a row of
one or more Flayltems is called a Main Path (Main Path). - 25 - [0070] Moreover, in the PlayList, a
playback path that is parallel to the Main Path and that is formed by a row of one or more
SubPlayltems isicatted: acSit:Path:(Gub Path). 40071k irkiguQisa diagsasrillesttatingsthhe structures
of a Main Path and Sub Paths. [0072] A PlayTist can have one Main Path and one or more Sub
Paths. THe £84d65-$68m déscribedabovE is FsferregrebyPlayfemy thdtkre includestin the Main

Path. Moreov r the R vid o stream is refeged tqQ bdeupflayltems that are |ncl%ded mhthe Sub Paths
(Sub Patis in xteﬁ%?o]nfﬁje tlerent irom that for t

Base view video stream.
[0051]

When the Base view video stream and the Dependent view
video stream are included in different TSs as illustrated in
Fig. 6, the TS files are interleaved and recorded on the
cptical disc Z.

[0052]

Fig. 7 is a diagram illustrating an example of the
arrangement of a TS file including the Base view video
stream (L video stream} and a TS file including the
Dependent view video stream (R video stream) on the optical
disc 2.

[0053]

Ag illustrated in Fig. 7, the TS file including the L
videc stream and the TS5 file including the R video stream
are interleaved so that predetermined data units are
alternately arranged, and are recorded on the optical disc Z.
A collection of socurce packets that are included in one TS
file and that are serially arranged on the optical disc 2 is
called a chunk.

[0054]

In Fig. 7, each block that is denoted by the character



described below). [0073] The PlayList of Fig. 9 includes one MainPath, which includes three
Playltems, and three Sub Paths. An ID is assigned to each of the Playltems included in the Main Path
sequentially from the left. An ID is also assigned to each of the Sub Paths. [0074] In the example
of Fig. 9, the Sub Path having Subpath_id=0 includes one SubPlayltem, and the Sub Path having
Subpath_id=1 includes two SubPlayltems. Moreover, the SubPath having Subpath_id=2 includes one
SubPlayltem. - 26 - [0075] An AV stream to which a Playltem refers and an AV stream to which a
SubPlayltem that specifies a playback intervatthat overlaps the time interval of the Playltem are
played back synchronizingly. The management of an AV stream by using PlayList, Playltem, and
SubPlayltem is described, for example, in Japanese Unexamined Patent Application Publication No.
2008-252'740 and! Japanese:nexamimeRateat Application PublicationiNo. 2005-348334. [0076]
[Directory Structure]

that is denoted by the character "L" and a number represents

arn L video chunk.

[0C55]

During 3D playback, reading from the optical disc 2 is

performed, for example, in the order of R[C], L{0], RI[1],

and decoding is performed in the order of L[0], R[O], L[1],
R{1}, L{Z], Ri{z}, L(3], R[3], L[41, RI[4], Li5}, Ri5],

As described above, in order to decode the R video, it is
necessary that the L video te which reference is made when
enceding be decoded beforehand. An R videc chunk and an L
video chunk dencted by the same number are data items that
are necessary for performing playback at the same time, and
are used as a set during 3D playback.

[00h6]

That is, for simplicity of descripticn, a case where
the entirety of content playback time is divided into three
equal parts will be considered. When the entirety of
content playback time is divided into three equal paris by
the playback start time 0, 1, and tZ2 in the order of time,
L video data that is necessary for performing playvback from

the plavback start time to the time tl is divided as a chunk



Fig. 10 is a diagram illustrating an example configuration for managing files that are recorded on the
optical disc 2. [0077]  As illustrated in Fig. 10, the files are hierarchically managed using a directory
structure. One root directory is made on the optical disc 2. Below the root directory is the range
managed by one recording/playback system. [0078] A BDMV directory is located under the root
directory. An Index file, which is a file having a name "Index.bdmv", and a MovieObiject file, which is a
file having a name "MovieObject.bdmv" are stored right under the BDMV directory. [0079] -27- A
PLAYLIST directory, a CLIPINF directory, a STREAM directory, and the like are created under the
BDMYV directory. [0080] PlayList files, in which PlayLists are described, are stored in the PLAYLIST
directory. Each PlayList file has a name that is a combination of a five-digit number and an extension
".mpls". The Playlist-fite lustratediincFigz1@ hasafilesame8000@. s’y [@R8] o rmGClip Information
files, in which Clip Information is described, are stored in the CLIPINF directory. Each Clip Information
file has aPdariEalvat i§ Bosbrabiafiénof & fiveigif Auimber ahd arsexiefsien®.ciFi".§0082)

chunk LIi1l], and T videco data that is necessary for
performing playback from the time t2 to the playback end
time is divided as a chunk L[21.

100583

Also for the R video stream, R wvideo data that is
necessary for performing plavback from the plavback start
time to the time tl i1s divided as a chunk RI0].

[CC59)

Moreover, R video data that is necessary for performing
playback from the time tl tc the time £2Z is divided as a
chunk R[1], and R wvideo data that is necessary for
performing playback from the time tZ to the playback end
time 1s divided as a chunk R[Z2].

[0060]

The chunks, which have been obtained by such division,
are arranged so that the chunks denoted by the same number
are arranged in the order of an R video chunk and an L wvideo
chunk, and are recorded cn the optical disc 2. Note that,
when the L video stream and the R videco stresam are included
in one TS as illustrated in Fig. 5, the T8 file is not
interleaved and recorded on the optical disc Z.

0061]

[Structure for Managing AV Stream]



Two Clip Information files in Fig. 10 respectively have filenames "00001.clpi" and "00002.clpi".
Hereinafter, a Clip information file will be called a dpi file, as appropriate. [0083] The dpi file
"00001.clpi" is a file in which information regarding a corresponding L video stream is described, and
the dpi file "00002.clpi" is a file in which information regarding a corresponding IR video stream is
described. [0084] - 28 -  Stream files are stored in the STREAM directory. Each stream file has a
name that is a combination of a five-digit number and an extension ".m2ts" or a name that is a
combination of a five-digit number and an extensiah *ilvt". Hereinafter, a file having the extension
.m2ts' will be called an m2ts file, and a file having the extension ".ilvt" will be called an ilvt file, as
appropriate. [0085]  The m2ts file "00001.m2ts" is a file for the L video stream, and the m2ts file
"00002.m2ts" isra §ile for e R ddeo strean. JQ0861 a t 1 He vt file: 2QQ004. Ivt" is a file for, when the
m2ts file for the L video stream and the m2ts file for the R video stream are interleaved, managing
these stréams g Feriotinitg BDTElaghacly TherdfBres Witarithellt idebstieany BAE the R video
stream are included in pne TS and the m2ts files thereof are not interleaved, the ilvt file is not recorded

on the oﬁ%@ﬁ&i% 25 [d087]
[0062]

As illustrated in Fig. 8, the management of an AV
stream is performed by using two lavers, which are Playlist
and Clip. The AV stream may be recorded in a local storage
of the playback apparatus 1, instead of on the optical disc
2. The Clip includes an AV stream, which is a TS that is
obtained by multipiexing video data and audio data, and
corregponding Clip Information {(Clip Information including
attribute information regarding ths AV stream).

[0063]

The AV stream 1s expanded along the time axis, and e=ach
access point is specified mainly as a time stamp in PlayList.
The Clip Information 1s used, for example, to find an
address in the AV stream from which decoding is to be
started.

[0064]

The Playlist is a collection of plavback intervals of
the AV stream. A playpack interval in the AV stream is
called a PlayItem. The PlayItem 1s represented by a palr of
an IN point and an OUT point of the playback interval on the
time axis. The Plavlist Includes one or a plurality of

Playltems.



In addition to those illustrated in Fig. 10, a directory for storing files for an audio stream and the like are
created under the BDMV directory. [0088] In the example of Fig. 10, the filename of the m2ts - 29 - file
included in the Clip regarding the L video is "00001.m2ts", and the filename of the dpi file is
"00001.clpi”. Moreover, the filename of the m2ts file included in the Clip regarding the R video is
"00002.m2ts", and the filename of the dpi file is "00002.clpi". The filenames of the m2ts file and the dpi
file that are included in one Clip include the same number. [0089]  The filename of the ilvt file
includes "00001", which is the same five-digit rurhberas that included in each of the filenames of the
m2ts file and the dpi file that are included in the Clip regarding the L video. Thus, the filename of an ilvt
file to be specified when performing 3D playback can be identified from the filename of the dpi file
included irothe=Clip regarding the L video. [0090] [Syntax of Each Data Item]  Fig. 11 is a diagram
illustrating the syntax of a PlayList file. [0091] = For convenience of description, line numbers and ":"
are shown on th&eftiside bf Fige 141 FThedinenumiserseaid "I'margirnt ifclided incthe RlayList. Note
that maln statements of the Pi XLISI will be described here and detailed description will be omitted. The
deKmBzue ayitems, o PlayItems respectively refer to the

first half and the second half of the AV stream included in

the Clip on the left side.

[006g]

The second PlaylList from the left includes one PlayItem,

and the PlayItem refers to the entirety of the AV stream

included in the Clip on the right side.

(6067}

The third PlayList from the left includes two Playltens,

and the two PlayItems respectively refer to a part of the AV

stream included in the Clip on the left side and a part of

the AV stream included in the Clip on the right side.

[0068]

For example, when the left Playltem included in the

first PlayList from the left is specified as an cobject to be

played kack by a disc navigation program, the first half of

the AV stream that is included in the Clip on the left side,

which 1s referred to by the PlavyItem, is played back. 1In

this way, the PlaylList is used as plavback control

information for contrelling playback of the AV stream.

100697

In the Playlist, a playback path formed by a row of one

or more PlayItems is called a Main Path (Main Path).



- 30 - described, for example, in Biu-ray Disc Read Only Format part 3. [0092] yyyyy.mpls in the
first line represents the filename of this PlayList file. [0093]  As illustrated in the second to fifth lines,
the PlayList file is roughly divided into fields of AppinfoPlayList(), PlayList(), PlayListMark(), and
ExtensionData(). In PlayListMark() in the fourth line, information regarding a mark, which is the
destination of a jump due to a user operation that instructs a chapter jump or due to a command or the
like, is described. [0094] The seventh to eleventh lines are the field for AppinfoPlayList(). As
illustrated in the ninth line, AppinfoPlayList() inrclddes-MVO flag, which is a one-bit flag representing
whether or not the PlayList includes information regarding MVO playback (3D playback). MVO flag
may be included, instead of in the PlayList, in a stream such as a video stream. [0095] Fig. 12 is a

-diagramilasttgting the meaning of

Moreover, in the PlayList, a playback path that is
parallel to the Main Path and that is formed by a row of one
or more SubPlayltems is called a Sub Path (Sub Path).

[GO71]

Fig. 9 1s a diagram illustrating the structures of a
Main Path and Sub Paths.

00727

A Plavyiist can have one Main Path and one or more 3Sub
Paths. The L video stream described above is referred to by
PlayItems that are included in the Main Path. Moreover, the
R video stream is referred to by SubPlayltems that are
included in the Sub Paths (Sub Paths in Extension()
described below).

[0073]

The PlaylList of Fig. 9 includes one MainPath, which
includes three PlayItems, and three Sub Paths. An ID is
assigned to each of the Playitems included in the Main Path
sequentially from the left. An ID is alsc assigned to each
of the Sub Paths.

00747

In the example of Fig. 9, the Sub Path having
Subpath 1d=0 includes one SubPlayItem, and the Sub Path
having Subpath id=1 includes twce SubPlayltems. Moreover,

the SubPath having Subpath id=2 includes one SubPlayItem.



MVC flag. [0096] - 31 - As illustrated in Fig. 12, the value 0 of MVC__ lag means that the PlayList does
not include information regarding 3D playback. That is, an optical disc on which a PlayList having
MVC_flag=0 is recorded is a disc that is not capable of performing 3D playback. [0097] The value 1 of
MVC flag means that the PlayList includes information regarding 3D playback. [0098]  In addition to
MVC flag, AppinfoPlayL st() includes information regarding the type of the PlayList, such as
information regarding whether the PlayList is that for performing random playback. [0099] The
twelfth to twenty-fifth lines are the field for PlayLis{)..number_of Playltems in thirteenth line
represents the number of Playltems in the PlayList. In the example of Fig. 9, the number of Playltems
is three. The value of Playltem_id is assigned from zero in the order of appearance of Playltem() in the
PlayList. 1A @& for statement in the fifteenth to nineteenth lines, Playltem() is referred to for the number
of Playltems.
An AV streem to which & PlayIftem refers and an AV
stream to which a SubPlayIltem that specifies a playback
interval that overlaps the time interval of the PlayIltem are
played back synchronizingly. The management ¢f an AV stream
by using Playlist, Playltem, and SubPlayItem is described,
for example, in Japanese Unexamined Patent Application
Publication No. 2008-252740 and Japanese Unexamined Patent
Ppplication Publication No. 2005-348314,
[00746]
[Directory Structure]
Fig. 10 is a diagram illustrating an example
configuration for managing files that are recorded on the
optical disc Z.
[0077]
As illustrated in Fig. 10, the files are hierarchically
managed using a directory structure. One root dirsectory is
made on the optical disc Z. Below the root directory is the
range managed by one reccrding/playback system.
nove]
A BDMV directory 1s located under the rcot directory.
An Index file, which is a file having a name "Index.bdmv"”,
and a MovieObiject file, which is a file having a nams

"MovieObject.bdmv" are stored right under the BDMV directory.

(00787



[0100] number of SubPaths in the fourteenth line represents _ _ the number of Sub Paths in PlayList().
In the example of - 32 - Fig. 9, the number of Sub Paths is three. The value of SubPath_id is assigned
from zero in the order of appearance of SubPath() in the PlayList(). In the for statement in the
twentieth to twenty-fourth lines, SubPath() is referred to for the number of Sub Paths. [0101] The
twenty-sixth to thirty-third lines are the description of Playltem() included in PlavList().
Clip_Information_file_name in the twenty-seventh line represents the name of a dpi file of a Clip
including an AV stream to which the Playltem reférs.§0102] MVC file type in the twenty-eighth line is
2-bit data __ that has an effective value when the value of MVC flag is 1, and represents the type of a
file from which each of the L video stream and the R video stream is supplied. [0103]

A PLAYLIST directory, a CLIPINF directory, a STREAM

directory, and the like are created under the BDMV directory.
(6080}

PlayList files, in which PlaylLists are described, are
stored in the PLAYLIST directory. ERach PlaylList file has a
name that 1s a cecmbination of a five-digit number and an
extension ".mpls". The PlaylList file illustrated in Fig. 10
has a filename "00000.mpls".

(00817}

Clip Information files, in which Clip Information is
described, are stored in the CLIPINK directory. Each Clip
Information file has a name that i1s a combination of a five-
digit number and an extension ".cipi®.

(00827

Two Clip Information files in Fig. 10 respectively have
fiienaﬁes "00001.clpi™ and "00002.clpi". Hereinafter, a
Clip Information file will be called a clpi file, as
appropriate.

6083}

The clpi file "00001l.clpi™ 1= a file in which
information regarding a corresponding L video stream is
described, and the clpi file "C00002.clpi" is a file in which
informaticon regarding a corresponding R video stream 1is
described.

[0084]



Fig. 13 is a diagram illustrating the meaning of MVC _file_type. [0104] As illustrated in Fig. 13, the
value 0 of MVC_file_type means that the L video stream and the R video stream are included in one
TS, and the m2ts file for managing the TS is represented by Clip_Information_file_name. [0105] - 33 -
- As described above, the filename of an m2ts file and the filename of a dpi file included in one Clip
include the same number. Clip_Information_file_name also represents the filename of a corresponding
m2ts file that is included in the same as that including the dpi file having the filename. [0106] The value
1 of MVC file type means that the m2ts file _ firs€TS file) for the L video stream represented by
Clip_Information_file_name and the m2ts file (second TO file) for the R video stream are interleaved
on the optical disc 2. In this case, the L video stream and R video stream are included in different TSs.
[0107] The wilue 2rof MV Edile typesmeans that bdik of DREAST thel m2ts: fitevfor the dtvideo stream
represented by Clip_Information_file_name and the m2ts file for the R video stream is recorded on a
|Ocahﬂ0@@é@ﬁ¥heb%®b§é§aﬁpﬁ@ﬁﬁéEhat is a2 combination cof a five-digit

number and an extension ".mZts" or a name that is a
combination of a five-digit number and an extension ".ilvt™.
Hereinafter, a file having the extension ".mZts" will be
called an m2ts file, and a file having the extension ".ilvt"
will be called an ilvt file, as appropriate.

[0080]

The m2ts file "00001.m2ts" is a file for the L video
stream, and the mZts file "0000Z.m2ts" is a file for the R
video stream.

[0086]

The 1ilvt file "00001.ilvt"™ is & file for, when the mZts
file for the L video stream and the mZ2ts file for the R
video stream are interleaved, managing these streams and
performing 30 playback. Therefore, when the L video stream
and the R video stream are included in one TS and the mZts
files thereof are not interleaved, the ilvt file is not
recorded on the optical disc Z.

[0087]

In addition to those illustrated in Fig. 10, a
directory for storing files for an audio stream and the like
are created under the BDMV directory.

[068g]

-

In the example of Fig. 10, the filename of the mZts



[0108] The value 3 of MVC_file_type is a reserved value. [0109] Referring back to Fig. 11, IN time in
the thirtieth line represents the start position of the playback interval of the Playltem, and OUT_time in
the thirty-first line represents the end position. - 34 - [0110] STN table() in the thirty-second line
includes information regarding an AV stream to which the Playltem refers. For example, the
information regarding the AV stream to which the Playltem refers includes the stream number (ID) and
the PID of a transport packet included in the L video stream. [0111] The thirty-fourth to fortieth lines
are the description of SubPath() included in PlayList(}. SubPath() in the thirty-fourth to fortieth lines
includes information regarding video data excluding R video and information regarding audio data,
which are played back together with the AV stream to which the Playltem refers.

file included in the Clip regarding the L video is

"000C1.m2ts", and the filename of the clpi file is
"00001.clpi™. Moreover, the filename of the m2ts file
included in the Clip regarding the R video is "00002.m2ts",
and the filename o©of the clpi Zile is "00002.clpi". Ths
filenames c¢f the mits file and the clpi file that are
included in one Clip include the same number.

[0089]

The filename of the ilvt file includes "C0001", which
is the same five-digit number as that included in each of
the filenames of the m2ts file and the clpi file that are
included in the Clip regarding ths L video. Thus, the
filename of an 1lvt file to be specified when performing 3D
playback can be identified from the filename of the clpi
file included in the Clip regarding the L video.

100803
[Syntax of Each Data Item]

Fig. 11 is a diagram illustrating the syntax of a
PlayList file.

[o0e1]

For convenience of description, line numbers and ":"
are shown on the left side of Fig. 11. The line numbers and
":" are not included in the Playvlist. HNote that main
statements of the PlaylList will be described here and

detailed description will be omitted. The details are



[0112] SubPath_type in the thirty-fifth line is 8-bit data representing the type of a Sub Path. [0113]
Fig. 14 is a diagram illustrating the meaning of SubPath_type. [0114] As illustrated in Fig. 14, the
type of SubPath is represented by values from 2 to 7. For example, SubPath_type=2 means that the
SuhPath is for audio data that is used to play back a slide show (Browsable slideshow), and - 35 -
SubPath_type=3 means that the SubPath is for data for displaying an interactive menu. [0115] number
of SubPlayltems in the thirty-sixth line of Fig. _ _ 11 is 8-bit data representing the number of
SubPlayltems (the number of entries) included-in3¢éhe-Sub Path(). For example, the

number_of SubPlayltems of the SubPlayitem for which SubPath id=0 in Fig. 9 is 1, and the number of
SubPlayltems of the SubPlavitem for which _ _ SubPath id=1 is 2. In the for statement in
thirty-seveafitribed, for example, in Blu-ray Disc Read Only Format

part 3.
[0092]

vyyyy.mpls in the first line represents the filename of
this Playlist file.
[0083]

Ag iilustratsed in the sscond o fifth lines, the
PlayList file i1s roughly divided into fields of
AppInfoPlayList (), PlayList{), PlayListMark(), and
ExtensionbData(). In PlayListMark() in the fourth line,
information regarding a mark, which is the destination of a
Jump due to a user operation that instructs a chapter jump
cor due to a command or the like, is described.

[0094]

The seventh o eleventh lines are the field for
AppInfoPlaylList (). As illustrated in the ninth line,
ApplInfoPlaylist () includes MVC flag, which 1s a one-bit flag
representing whether or not the PlaylList includes
information regarding MVC playback (3D playback). MVC fliag
may be included, instead of in the PlaylList, in a stream
such as a video stream.

[0095]

Fig. 12 is a diagram illustrating the meaning of

MVC flag.

[C096]



to thirty-ninth lines, the SubPlayltem() is referred to for the number of SubPlaylotems. [0116] The
forty-first to forty-fifth lines are the description of SubPlayitem() included in the SubPath().
Clip_Information_file_name in the forty-second line represents the filename of a dpi file of a Clip to
which the SubPlayltem refers. [0117] SubPlayltem_IN_time in the forty-third line represents the
start position of the playback interval of a SubPlayltem, and SubPlayltem_OUT _time in the forty-fourth
line represents the end position. [0118] The forty-sixth to forty-ninth lines are - 36 - ExtensionData(),
which is an extended field. [0119] - 31 -

As illustrated in Fig. 12, the value 0 of MVC flag
means that the PlavList does not include information
regarding 3D plavyback. That is, an optical disc on which a
FlayList having MVC flag=0 is reccrded is a disc that is not
capable of performing 3D playback.

[0097]

The value 1 of MVC flag means that the PlaylList
includes informaticn regarding 3D playback.
[0098]

In addition to MVC flag, AppInfoPlayList() includes
information regarding the type of the Playlist, such as
information regarding whether the PlaylList is that for
performing random playback.

[0099]

The twelfth toc twenty-fifth lines are the field for
PlayList (). number of Playltems in thirteenth line
represents the number of Playltems in the PlayList. In the
example of Fig. 9, the number of PlayItems is three. The
value of PlayItem id is assigned from zerc in the order of
appearance of PlayItem{) in the Playlist. In the for
statement in the fifteenth to nineteenth lines, PlayItem{)
is referred to for the number of Playltems.

[0100]
numpber of SubPaths in the fourteenth line represents

the number of Sub Paths in PlayList (). In the example of



When the value of MVC_flag is 1, SubPath entries extension() and STN table extension() are
described in ExtensionData(). SubPath entries extension() and STN table extension() include
information regarding the R video stream that is used for 3D playback together with the L video stream
to which the Playltem refers. [0120] In this way, information regarding the R video stream is
described in the field for ExtensionData(), instead of in the field for SubPath() (thirty-fourth line of Fig.
11), although the R video stream is managed as a stream to which SubPath refers. [0121] If
information regarding the R video stream is desctiBed in the field for SubPath(), malfunction may occur
when the description is read by a player that is not capable of performing 3D playback. Occurrence of
such a malfunction can be prevented by describing the information regarding the R video stream as
Extensionata(pand hy making thesdesariptipaitn Heireadronhewherra playes that #s capable of
performing 3D playback performs 3D playback. [0122] Fig. 15 is a diagram illustrating an example of
the - 37 Supitaxof SdbPath ehtdes: xfartionteineluded i Extension Datafp fod233 hamber of
SubPath extensions is 16-hit data _ ; . .
of SubPath{) in the Playlist(}. In the for statement in the
twentieth to twenty-fourth lines, SubPath(} is referred to
for the number of Sub Paths.
[010%]
The twenty-sixth to thirty-third lines are the
descripticon of PlayItem({} included in PlavyList ().
Clip Information file name in the twenty-seventh line
represents the name of a clpi file of a Clip including an AV
stream to which the Playlitem refers,
[0102]
MVC file type in the twenty-eighth line is Z-bit data
that has an effective value when the value of MVC flag is 1,
and represents the type of a file from which each of the L
video stream and the R video stream is supplied.
[0L103]
Fig. 13 is a diagram i1llustrating the meaning of
MVC file type.
[0104]
As illustrated in Fig. 13, the value 0 of MVC file type
means that the L video stream and the R video stream are
included in one TS, and the mZts file for managing the TS is

represented by Clip Information file name.

[0100]



representing the number of SubPath_extensions, i.e., the number of appearances of
SubPath_extension() in SubPath_entries_extension(). In the for statement following number of
SubPath extensions, SubPath extension() is _ _ referred to for the number of SubPaths. [0124]

Here, an ID is also assigned to a SubPath that refers to the R video stream, as with a normal SubPath
that refers to the video data other than the R video and the audio data and whose information is
described in SubPath() in the thirty-fourth line of Fig. 11. [0125] As illustrated in the for statement in
Fig. 15, the ID of the SubPath that refers to the R 8ideo stream starts from a value that is the same as
the value of number of SubPaths _ _in the fourteenth line of Fig. 11 and incremented by one every
time SubPath extension() is referred to. For example, as illustrated in Fig. 9, when the number of the
normal SubPaths isithseeand aumber«0f_SubPathss3Hanumber-of:SubPath extensions is 2, 3 is

assigned to the ID _ _ of the first SubPath and 4 is assigned to the ID of the - 38 -
the filename of a clpi file inciuded in one Clip include the
same numpber. Clip Information file name also represents the
filename of a corresponding m2ts file that is included in
the same as that including the clpi file having the filename.
[0106]

The value 1 of MVC file type means that the mZts file
(first TS file) for the L video stream represented by
Clip Information file name and the m2ts file (second T8
file) for the R video stream are interleaved on the optical
disc 2. In this case, the L video stream and R video stream
are included in different TSs.

[0107]

The value 2 of MVC file type means that both or one of
the mZts file for the L video stream represented by
Clip_Information file name and the m2ts file for the R videc
stream is recorded on a local storage in the playback
apparatus 1.

[0108]

The wvalue 3 of MVC file type is a reserved value.
[0109]

Referring back to Fig. 11, IN time in the thirtieth
line represents the start position of the plavback interval
of the PlaylItem, and OUT time in the thirty-first line

represents the end position.



second SubPath. [0126] Fig. 16 is a diagram illustrating an example of the syntax of
SubPath_extention() of Fig. 15. N1271 length is 32-bit data representing the number of bytes from
immediately after the length field to the end of SubPath extension(). [0128]

SubPath_type_extension, which is an extension of SubPath type, is 8-bit data that represents the type
of SubPath whose information is described in SubPath extension(). [0129] Fig. 17 is a diagram
illustrating the meaning of SubPath_type_extention. [0130] As illustrated in Fig. 17, the values from
0 to 7 of SubPath_type_extension respectively-repiesent the same meanings as those from 0 to 7 of
SubPath_type in Fig. 14. [0131] The value 8 of SubPath_type extension means that the SubPath
having SubPath_type_extension=8 is a SubPath that refers to the R video stream. Moreover, it also
means thag theom2ts file for the R video stream that is referred to is

STN_table() in the thirty-second line includes
information regarding an AV stream to which the PlayItem
refers. For example, the information regarding the AV
stream to which the PlayItem refers includes the stream
number (ID) and the PID of a transport packet included in
the L video stream,.

[(0111]

The thirty-fourth to fortieth lines are the description
of SubPath(} included in PlayList (). SubPath{) in the
thirty-feurth to fortieth lines includes information
regarding video data excluding R video and Iinformation
regarding audio data, which are played back together with
the AV stream to which the PlavyItem refers.

[0112]

SubPath type in the thirty-fifth line i1s 8-bit data
representing the type of a Sub Path.
[0113]

Fig. 14 i1s a diagram illustrating the meaning of
SubPFath_ type.

[G114]

As i1llustrated in Fig. 14, the type of SubPath is
represented by values from 2 to 7. For example,

SubPath type=Z means that the SubPath is for audic data that

is used to play back a =slide show (Browsable slideshow), and



- 39 - afile that is different from the m2ts file for the L video stream to which the Playltem refers. [0132]
Referring back to Fig. 16, number_of SubPlayltems is 8- bit data representing the number of
SubPlayitems in SubPath extension(). In the for statement following number of SubPlayltems,
SubPlayltem() is referred to for the number of SubPlayltems. [0133] The description of
SubPlayltem() in SubPath extension() is the same as the description of SubPlayltem() in the forty-first
to forty-fifth lines of Fig. [0134] That is, SubPlayltem() in SubPath extension() includes
Clip_Information_file_name that represents the fdéname of a dpi file included in the same Clip as the R
video stream to which the SubPlayltem refers. Moreover, SubPlayltem_IN_time that represents the
start position of a playback interval and SubPlayitem_OUT _time that represents the end position are

includedgf@d8akn +hige18 isnaghagransilustrating.ar example ofthe syntaxef:STN_table_extention()
included in ExtensionData(). [0136]

displaying an interactive menu.

[0115]

number of SubPlayltems in the thirty-sixth line of Fig.
11 1s 8-bit data representing the number of SubPlayitems
({the number of entries) included in one 3ub Path(). For
example, the number of 3SubPlayltems of the SubPlayltem fox
which SubPath _id=0 in Fig. 9 is 1, and the
number of SubPlayIltems of the SubPlayitem for which
SubPath_id=1l is 2. In the for statement in thirty-seventh
to thirty-ninth lines, the SubPlayItem() is referred to for
the number of SubPlayltems.

[0116]

The forty-first te forty-fifth lines are the
description of SubPlayltem!) included in the SubPath().

Clip Informaticn file name in the forty-second line
represents the filename of a clpi fiie of a Cilip to which
the SubPlayItem refers.

[0117]

SubPlayItem IN time in the forty-third line represents
the start position of the playback interval of a SubPlayitem,
and SubPlayltem OUT time in the forty-fourth line represents
the end position.

[0118]

The forty-sixth fto forty-ninth lines are



As desc ibed above, STN table (the thirty-second line - 40 - in Fig. 11) includes the PID of a transport
packet included in the L video stream to which the Playltem refers. In contrast, STN_table_extension()
includes the PID of a transport packet included in the R video stream to which the SubPath (SubRath
extension) refers. [0137]  As illustrated in Fig. 18, following length that represents the length of
STN_table_extension(), STN table extension() includes, as information regarding the R video stream,
stream entry() and stream attributes() that is attribute information regarding the R video stream. [0138]
Fig. 19 is a diagram illustrating an example of the gyrtax of stream entry() [0139]  As illustrated in
Fig. 19, following length that represents the length of stream _entry(), stream entry() includes type that
is 8-nit information. [0140]  For example, the value 1 of type means that the R video stream is

included in.enre d Stegether withthedy, vidgo stream tg which-the Rlayltem refers. Moreover, the value
2 of type at least means that the R video stream is included in a TS that is different from that of L video
stream to[Whichlthe Playltem refers.

When the value of MVC_flag is 1,

SubPath entries extension() and STN table extension() are
described in ExtensionData(). SubPath entries extension()
and STN table extension{() include information regarding the
R video stream that 1s used for 3D playback together with
the L video stream to which the PlayItem refers.

[0120]

In this way, informaticn regarding the R video stream
is described in the field for ExtensiconData{), instead of in
the field for SubPath() (thirty-fourth line of Fig. 11},
although the R video stream is managed as a stream to which
SubPath refers.

[0121]

If information regarding the R video stream is
described in the field for SubPath{}, malfunction may occur
when the descripticon is read by a plaver that 1s not capable
of performing 3D playback. Occurrence of such a malfunction
can be prevented by describing the information regarding the
R video stream as ExtensionbData() and by making the
description to be read only when a player that is capable of
performing 3D playback performs 3D plavback.

{0122]

Fig. 15 is a diagram illustrating an example of the



- 41 - [0141] When the value of type is 1, ref to stream PID of mainClip is referredto. _ __ _ _refto
stream PID of mainClip represents the PID ofa _ _ _ _ transport packet included in the R video
stream that is included in one TS together with the L video stream. [0142] When the value of type is 2,
ref to_SubPath_id, ref to subCli entry id, and pef_to_stream_PID_of subClip _ _ are referred to. Out
of the three information items, ref to SubPath id represents the ID of a SubPath _ _ (SubPath
extension) that refers to the R video stream. Moreover, ref to stream P1O of subClip represents the
PID of - 37 -

syntax of BubPath entries extention() included in
ExtensionData ().
[0123]

number of SubPath extensions 1s lé-bit data
representing the number of SubPath extensions, 1.e., the
number of appearances of SubPath extensicon() in
SubPath entries extension(). In the for statement following
number of SubPath extensions, 3ubPath extension(; is
referred to for the number of SubPaths,

[0124]

Here, an ID 1s also assigned to a SubPath that refers
to the R video stream, as with a normal SubPath that refers
to the video data other than the R video and the audic data
and whose information is described in SubPath{) in the
thirtyv-fourth line of Fig. 11.

10125}

As illustrated in the for statement in Fig. 15, the ID
of the SubPath that refers to the R video stream starts from
a value that is the same as the value of number of SubPaths
in the fourteenth line of Fig. 11 and incremented by one
every time SubPath extension() is referred to. For example,
as 1llustrated in Fig. %, when the number of the normal
SubPaths i1s three and number of SubPaths=3, if
number of SubPath extensions 1s Z, 3 1is assigned to the ID

cf the first SubPath and 4 is assigned to the ID of the



a transport packet included in the R video stream that is referred to by a SubPath that is identified by
ref to SubPath id. [0143] Fig. 20 is a diagram illustrating the relationship between a SubPath that
refers to the R video stream and has SubPath_type_extention=8 and a MainPath that refers to the L
video stream and with which the SubPath is associated in the PlayList. [0144]  As described above,
each Playltem() includes IN time that represents the start position of the playback interval - 42 - of the
Playltem and OUT_time that represents the end position (the thirtieth and thirty-first lines in Fig. 11).
[0145] Moreover, as described above, SubPlaylterg()4n SubPath extension() includes, for each
SubPlayitem included in the SubPath that refers to the R video stream, SubPlayitem_IN time that
represents the start position of the playback interval and SubPlayltem_OUT _time that represents the

end position: QA6 uppath.,
[012¢)]

Fig. 16 is a diagram illustrating an example of the
syntax of SubPath extention{) of Fig. 15.

(01271

length 1s 3Z-bit data representing the number of bytes
from immediately after the length field to the end of
SubPath extension().

[01z8]

SubPath type extension, which is an extension of
SubPath type, is 8~bit data that represents the type of
SubPath whese information 1s described in
SubPath extension(].

(01291
Fig. 17 is a diagram illustrating the meaning of

SubPath_type extentlion.

As illustrated in Fig. 17, the values from 0 te 7 of
Subbath type extension respectively represent the same
meanings as those from 0 to 7 of SubPath type in Fig. 14.
(01313

The value B of SubPath type extensicn means that the
SubPath having SubPath type extension=8 is a SubPath that
refers to the R video stream. Moreover, it also means that

the mZts file for the R videoc stream that i1s referred to 1is



As illustrated in Fig. 20, the start position and the end position of a Playltem are respectively the same
as the start position and the end position of a SubPlayltem that refers to the R video stream that is
associated with the L video stream to which the Playltem refers. [01471 For example, IN time and
OUT _time of a Playltem to which Playltem_id=0 is assigned are respectively the same as
SubPlayltem_IN_time and SubPlayltem_OUT _time of SubPlayltem#0 that is associated with the
Playltem to which Playltem_id=0 is assigned. [0148]  As heretofore described, in the PlayList,
SubPath(), which is the field in which informationyegarding SubPath is described, is defined as
SubPath_extension() in - 43 - ExtensionData(), which is an extended field, and STN_table(), which is
the field in which information regarding the stream number (STream Number) is described, is defined

as STN table extension(). {01491{Example Sonfiguration.of PlaybackAgparatus 1, ; 4 £ig. 21is a

block diagram illustrating an example configuration of the playback apparatus 1.
stream to which the PlayItem refers.

(013273

Referring back te Fig. 16, number of SubPlayltems is 8-
bit data representing the number of SubPlayitems in
SubPath extension(). In the for statement following
number of SubPlayltems, SubPlayltem() is referred to for the
number of SubPlayltems.

[0133]

The description of SubPlayltem{) in SubPath extension{)
is the same as the description of SubPlayItem() in the
forvy-first to IZcrty-fifth lines of Fig. 11.

[0134]

That 1s, SubPlayltem{) in SubPath extension() includes
Clip_Information_file name that represents the filename of a
clpi file included in the same Clip as the R video stream to
which the SubPlayltem refers. Moreover, SubPlayltem IN time
that represents the start position of a plavback interval
and SubPlayItem OUT time that represents the end position
are included.

[0135]

Fig. 18 i1s a diagram illustrating an example of the
syntax of STN table extention() included in ExtensicnDatal).
[01386]

As described above, STN table (the thirty-second line



[0150] A controller 31 executes a control program, which is prepared beforehand, and controls the
overall operation of the playback apparatus 1. [0151] A disc drive 32 reads data from the optical disc 2
under the control by the controller 31, and outputs the read data to the controller 31, a memory 33, or
a decoding section 36. [0152] The memory 33 stores data that is necessary for the controller 31 to
perform various processing and the like, as appropriate. [0153] A local storage 34 includes, for
example, an HDD (Hard Disk Drive). In the local storage 34, an R video stream, which is downloaded
from a server 22, and the like are - 44 - recorded.¢A stream that is recorded in the local storage 34 is

also supplied to the decoding section 36 as appropriate. [0154] An Internet interface 35 communicates
with the server

in Fig. 11) includes the FID of a transport packet included
in the L video stream to which the PlayItem refers. In
contrast, STN table extension() includes the PID of a
transport packet included in the R video stream to which the
SubPath (SubPath extension) refers.

[0137]

As illustrated in ¥Fig. 18, following length that
represents the length of STN table extension(j,

STN table extension{) includes, as information regarding the
R video stream, stream entry() and stream attributes() that
iz attribute infermation regarding the R video strean.

[0138]

Fig. 1% is a diagram illustrating an example ¢f the
syntax of stream entry().
[0139]

As illustrated in Fig. 1%, following length that
represents the length of stream entry(), stream entry()
includes type that is 8-bit information.

[0140]

For example, the value 1 of tType means That the R videco
stream is included in one T3 together with the L video
stream to which the PlaylItem refers. Moreover, the value 2
of type at least means that the R video stream is included
in a TS that i1s different from that of L videco stream to

which the Playvitem refers.



22 through a network 21 under the control by the controller 31, and supplies data that is downloaded
from the server 22 to the local storage 34. [0155] Data for updating data recorded on the optical disc 2
is downloaded from the server 22. As will be described below, 3D playback of content can also be
performed by using an R video stream that is downloaded together with an video stream that is
recorded on the optical disc 2. [0156] The decoding section 36 decodes a stream that is supplied from
the disc drive 32 or from the local storage 34, and outputs a decoded video signal to the display
apparatus 3. An audio signal is also output to thesdisplay apparatus 3 along a predetermined path.
[0157]  An operation input section 37 includes input devices, such as a button, a key, a touch panel,
mouse, and the like; and a receiver that receives a signal such as infrared radiation, which is
transmitted by /4 predetermined remote commander. The operation input section 37 detects a user

When the valus of tType 1s 1,
ref to stream PID of mainClip is referred to.
ref to stream PID of mainClip represents the PID of a
transport packet included in the R video stream that is
included in one TS together with the L video stream.

(0142]

When the value of type is 2, ref to SubPath id,
ref to subClip entry id, and ref to stream PID of subClip
are referred to. Out cf the three information items,
ref to SubPath_id represents the ID of a SubPath
(SubPath extension) that refers tec the R video stream.
Moreover, ref to stream PID of subClip represents the PID of
a transport packet included in the R video stream that is
referred to by a SubPath that is identified by
ref to SubPath id.

[0143]

Fig. 20 is a diagram illustrating the relationship
between a SubPath that refers to the R video stream and heas
SubPath type extention=8 and a MainPath that refers tc the L
video stream and with which the SubPath i1s associated in the
PlayList.

101447
As described above, each PlayItem() includes IN time

that represents the start position of the plavback interwval



- 45 - operation, and supplies a signal representing the content of the detected operation to the
controller 31. [0158] Fig. 22 is a diagram illustrating an example configuration of the decoding
section 36. [0159] A separation unit 51 separates data, which is supplied from the disc drive 32,
into Main TS data and Sub TS data under the control by the controller 31. [0160] The separation
unit 51 outputs the Main TS data, which has been separated, to a read buffer 52 and makes the Main
TS data stored, and outputs the Sub TS data to a read buffer 55 and makes the Sub TS data stored.
Moreover, the separation unit 51 outputs the Sulby$S-data, which has been supplied from the local
storage 34, to the read buffer 55 and makes the data stored. [0161] A PID filter 53 distributes the
transport packets of the Main TS, which is constituted by data stored in the read buffer 52, on the

basis of the RID. Thecontroller, 3L spesifies the PID of %ﬁl@@@ﬁ@@%ﬁ@n&wecﬂ in the L video
stream, which is identified on the basis of STN_table() of the PlayList (the thirty-second line of Fig. 11)

and the Ribsdftal trangport packetineluded imdthenR r+46 £ video Steeass, Wwhiclh isyidentified on the basis
of [0145]

Moreover, as described above, SubPlayltem{) in
SubPath extension{) includes, for each SubPlayitem included
in tThe SubPath that refers to the R video stream,
SubbPlayltem IN time that represents the start position of
the playback interval and SubPlayItem OUT time that
represents the end position.

[014¢]

As illustrated in Fig. 20, the start position and the
end position of a PlayItem are respectively the same as the
start position and the end position of a SubPlayItem that
refers tc the R video stream that is associated with the L
video stream to which the Playltem refers.

[0147]

For example, IN time and OUT time of a Playlitem to
which PlaylItem i1d=0 is assigned are respectively the same as
SubPlayItem IN time and SubPlayltem OUT time of
SubPlayItem#0 that is associlated with the PlayItem to which
Playltem id=0 is assigned.

[0148]

As heretofore described, in the PlayList, SubPathi(),

which 1s the field in which information regarding SubPath is

described, is defined as SubPath extension() in



ref to stream PID of mainClip (Fig. 19) of _ _ STN table extension(). [0162]  The PID filter 53
reads the transport packet of the L video stream from the read buffer 52, outputs the transport packet
to an ES buffer 54, and makes the transport packet stored. The ES buffer 54 stores an ES
(Elementary Stream) of the L video. [0163]  Moreover, when the R video stream is multiplexed in the
Main TS together with the L video stream, the SIC filter 53 extracts the transport packet of the R video
stream on the basis of the SIC and outputs the transport packet to a switch 57. [0164] A PIO filter
56 reads the transport packet of the R video stream included in the Sub TS from the read buffer 55,
and outputs the transport packet to the switch 57. The controller 31 specifies the SIC of a transport
packet that is identified on the basis of ref to stream SIC of subClip _ ~ (Fig. 19) of

STN_table. extensiantland fhatys,included in the.Rvideq stream: [01631 4 sy capie (),
which is the field in which informaticn regarding the stream
number (STream Number) is described, is defined as

STN table extension().

(01491

[Example Configuration of Playback Apparatus 1]

Fig. 21 is a block diagram illustrating an example
configuration of the playback apparatus 1.

[0150]

A controller 31 executes a control program, which is
prepared beforehand, and controls the overall operation of
the playback apparatus 1.

[0151]

A disc drive 32 reads data from the optical disc 2
under the control by the controller 31, and outputs the read
data to the controller 31, a memory 33, or a decoding
section 36.

[0152]

The memory 33 stores data that is necessary for the
controller 31 to perform various processing and the like, as
appropriate.

[0153]

A local storage 34 includes, for example, an HDD (Hard

Disk Drive}. 1In the local storage 34, an R video stream,

which is downloaded from a server 22, and the like are



Here, tasks for processing the L video and R video - 47 - streams are described. However, as has
been described with reference to Fig. 5, graphics data such as PG and IG may be multiplexed in the
Main TS. Likewise, graphics data such as PG and IG may be multiplexed in the Sub TS. [0166] The
PID filter 53 and the RID filter 56 also distribute such data on the basis of the PID as necessary, and
outputs the data to predetermined output destinations. A decoder that decodes graphic data and the
like are connected to the output terminals (circles) illustrated in the blocks for the PID filter 53 and the
RID filter 56 in Fig. 22. [0167]  The switch 57 autputs the transport packet of the R video stream,
which is supplied from the PID filter 53 and which has been included in the Main TS, to an ES buffer
58 and makes the transport packet stored. Moreover, the switch 57 outputs the transport packet of the

R video sfreany, yuhich ig supplied,from.the;RIO filter 56.and which.has heen included.in fhe Sub TS, to
the ES buffer 58 and makes the transport packet stored. The ES buffer 58 stores an'ES of the R video.

[0168] iA switeh 59.eutptitsia packetdo becdetndedde adecodes 600Ul of thespackets for the L
video stored in the ES buffer 54 and the packets for the R video stored in the ES - 48 - buffer 58.
Informatidi¥ fefarding time such as DTS (Decoding Time Stamp) and the like are set in PES packets of
the L video and the R video, and reading from (ge buffer is performed on the basis of the information

regarding time. 16169} © =i defdder 6 Gecotles The Packat-stipplicd from the*&Hité 59, and
outputs ap-L videa, LR video:signal that hasheen.ghtained by the decading. 1+ o116

31, and supplies data that is downloaded from the server 22
to the local storage 34.
[0155]

Data for updating data recorded on the optical disc 2
is downlecaded from the server 22. As will be describesd
below, 3D playback of content can also be performed by using
an R video stream that is downloaded together with an L
video stream that is recorded on the optical disc 2.

[0156]

The decoding section 36 decodes a stream that is
supplied from the disc drive 32 or from the local storage 34,
and cutputs a decoded video signal to the display apparatus
3. An audic signal is also output to the display apparatus
3 along a predetermined path.

[0157]

An operation input section 37 includes input devices,
such as a button, a key, a touch panel, mouse, and the like;
and a receiver that receives a signal such as infrared
radiation, which 1s transmitted by a predetermined remote

commander. The operation input section 37 detects a user



[0170] [Specific Example 1 of PlayListe]  Fig. 23 is a diagram illustrating a specific example of a

PlayList file. [0171]

Fig. 23 illustrates a part of the information illustrated in Fig. 11 and the like. The

same applies to specific examples of PlayList file described below. [0172]  The PlayList file of Fig.
23 is a PlayList file for controlling 3D playback when the L video stream and the R video stream are
included in different TSs and the TS files are interleaved and recorded on the optical disc 2. [0173]
That is, MVC_flag=1 as described in AppinfoPlayList() of Fig. 23, and MVC_file_type=1 as described
in Playltem(). [0174] -49 -  Clip_iniormation_filé rame of Playltem() is "00001". A dpi file included
in the Clip for the L video is identified from this description. Moreover, the start position and the end
position of the playback interval of Playltem are respectively identified from IN time and OUT time of
the Playligm(}-and-the Riiotatranspertpacketingluded i thenk videosteeam is:identified from STN

table().

the detected operation te the controller 31.

[0158]

Flg.

22 1s a2 diagram illustrating an example

configuration cof the decoding section 36.

[0159]

L separation unit 51 separates data, which is supplied

from the disc drive 32, into Main TS data and Sub T8 data

under the control by the controller 31.

[0160]

The separation unit 531 outputs the Main TS data, which

has been separated, to a2 read buffer 52 and makes tThe Main

7S data stored, and outputs the Sub T3 data to a read buffer

5% and makes the Sub TS data storsed. Morecver, the

separation unit 51 outputs the Sub TS data, which has been

supplied from the local storage 34, to the read buffer 55

and makes the data stored.

[C161]

A PID filter 53 distributes the transport packets of

the Main TS, which is constituted by data stored in the rea

buffer 52,

on the basis of the PID. The controller 31

specifies the PID of a transport packet included in the L

video stream, which 1s identified on the basis of

STN table() of the PlaylList (the thirty-second line of Fig.

11) and the PID of a transport packet included in the R



[0175] Information regarding a SubPath that refers to the R video stream is described in
ExtensionData(). In this example, it is assumed that the number of normal SubPaths is 0 (the value of
number of SubPaths (the fourteenth line of __ Fig. 11) is 0) and SubPath_id=0 is assigned to a
SubPath that refers to the R video stream. SubPath_type extension=8, which means that the SubPath
refers to the R video stream, is set in SubPath extension(). [0176] Clip_Information_file_name of
SubPlayitem() of ExtensionData() is "00002". The dpi file included in the Clip for the R video is
identified from this description. Moreover, the stagtgasition and the end position of the playback
interval of a SubPlayltem are respectively identified from SubPlayltem IN time and
SubPlayltem_OUT _time of SubPlayltem(). [0177] - 50 - That the ID of a SubPath that refers to the R

video stream is, 0 (ref 19 Subath.id=0) apdthe PID. _{fefiiq R yideq SIB} of the transport packet

included inthe _
ref to stream PID of mainClip (Fig. 19) of

STN table extension().
[0162]

The PID filter 23 reads the transport packet of the L
video stream from the read buffer 52, cutputs the Transport
packet to an ES buffer 54, and makes the transport packet
stored. The ES buffer 54 stores an ES (Elementary Stream)
of the L wvideo.

[0163]

Moreover, when the R video stream is multiplexed in the
Main T8 together with the L video strsam, the PID filter 53
extracts the transpoert packet of the R video stream on the
basis of the PID and outputs the Transport packet to a

switch B7.

A PID filter 56 reads the transport packet of the R
video stream included in the Sub TS from the read buffer 55,
and outputs the transport packet to the switch 57. The
controller 31 specifies the PID of a transport packet that
is identified on the basis of ref to stream PID of sublClip
(Fig. 19) of 3TN table extension() and that is included in
the R video stream.

[016rk]

Here, tasks for processing the L video and R video



R video stream are identified from SIN table extension(). In this example, the value of type of
STN_table_extehsion() is 2. [0178] Fig. 24 is a diagram illustrating the syntax of a dpi file. [0179]
Part A of Fig. 24 is a diagram illustrating an example of the dpi file "00001.c i". [0180] number of
source_packetsl represents the number of source packets included in the m2ts file "00001.m2ts".
[0181] EP map includes information regarding the position of an entry point (EP) that is set in the TS
included in the m2ts file "00001.m2ts". [0182] chunk map() includes information regarding the

— 4"] e

streams are described. However, as has been described with
reference to Fig. 5, graphics data such as PG and IG may be
multiplexed in the Main TS. Likewise, graphics data such as
PG and IC may be multiplexed in the Sub TS.

[0166)]

The PID filter 53 and the PID filter 56 also distribute
such data on the basis of the PID as necessary, and outputs
the data to predetermined output destinations. A decoder
that decodes graphic data and the like are connected to the
output terminals (circles) illustrated in the hlocks for the
PID filter 53 and the PID filter 56 in Fig. 22.

[0167]

The switch 57 ocutputs the transport packet of the R
videc stream, which is supplied from the PID filter 53 and
which has besn included in the Main TS, to an ES buifer 58
and makes the transport packet stored. Moreover, the switch
57 outputs the transport packet of the R video stream, which
is supplied from the PID filter 56 and which has been
included in the 3Sub TS, to the ES buffer 58 and makes the
transport packet stored. The ES buffer 58 stores an ES of
the R video.

[0168]

4 switch 59 cutputs a packet to be decoded to a decoder

60 out of the packets for the L video stored in the ES

buffer 54 and the packets for the R video stored in the ES



positions of the chunks of the m2ts file "00001.m2ts". The position of each chunk is represented by, for
example, a Source Packet Number (SPN). A specific example of chunk map() will be described below.
-51-[0183] Part B of Fig. 24 is a diagram illustrating an example of a dpi file "00002.clpi". [0184]
As with the dpi file "00001.clpi”, the dpi file "00002.clpi" includes number of source packets2, which
represents the number of source packets included in the m2ts file "00002.m2ts", EPmap, and chunk
map(). [0185] Fig. 25 is a diagram illustrating the concept of file management. [0186] As
illustrated in Fig. 25, management of files that.arg g¢nterleaved and recorded on the optical disc 2 is
performed in the form of three layers including a physical layer, a file system layer, and an application
layer. The PlayList file of Fig. 23 and the dpi file of Fig. 24 are information for the application layer,

which is handied by:an application.that manages playback of content 01871 necogs ng

Time Stamp) and the like are set in PES packets of the L
video and the R video, and reading from the buffer is
performed on the basis of the information regarding time.
10169]

The decoder 60 decodes the packet supplied from the
switch 59, and cutputs an L videco or R video signal that has
been obtained by the decoding.

[0170]
[Specific Example 1 of Playlist File]

Fig. 23 is a diagram illustrating a specific example of
a PlayList file.

(01711

Fig. 23 illustrates a part of the information
illustrated in Fig. 11 and the like. The same applies to
specific examples of PlayList file described below.

[0172]

The PlayList file of Fig. 23 1s a PlaylList file for
controlling 3D playkack when the I video stream and the R
videco stream are included in different T3Ss and the TS files
are interleaved and recorded on the optical disc 2.

[C173}

That 1s, MVC flag=l as described in ApplnfoPlayilist()

of Fig. 23, and MVC file type=1l as described in Playltem{).

[0174]



The physical layer is a layer of the optical disc 2 on which the m2ts file for the L video stream and the
m2ts file for the R video stream are interleaved and recorded. [0188] In the file system layer, stream
files (an m2ts file - 52 - and an ilvt file) that are specified by the application and the positions of
extents on the optical disc 2, the extents being included in the stream files, are made to correspond to
each other. The file system is, for example, a UDF file system. [0189]  An extent is a collection of
data items that are included in data managed by a specific file and that are sequentially arranged on
the optical disc 2. [0190] That is, In the exampte illustrated in Fig. 25, each of L[0] and L[1] is an
extent in the m2ts file "00001.m2ts". When the m2ts file "00001.m2ts" is specified by the application as
a file to be read, the positions of L[O] and L[1] on the optical disc 2 are identified by the UDF file

system, and re%clL ggpﬁg a %9]1%1] namd! g;e 2L El?e'}W?O_ZLQ‘ZI@ &ach of R[0] and R[1]
m?ts 3,

is an extent. When m2ts" Is specified by the application as a file to be read, the
positions.of ;R[0Fand Ri%]:qma&l@jogtipamtsccaage idlentifiect by, the WDF- file system apddead by the

disc drive 32. [0192] In the ilvt file "00001.", the entirety of R[0],
from this description. Morecver, the start positicn and the
end position of the playback interval of PlayItem are
respectively identified from IN tTime and OUT time of the
PlayItem(), and the PID of a transport packet included in
the L video stream is identified from STN table().
(01757

Information regarding a SubPath that refers to the R
videc stream is described in ExtensionData{}. In this
example, it is assumed that the number of normal SubPaths is
0 (the value of number of SubPaths (the fourteenth line of
Fig. 11) is 0) and SubPath id=0 is assigned to a SubPath
that refers to the R videc stream. SubPath type extension=8,
which means that the SubPath refers to the R video stream,
is set in SubPath extension(}.
r0176]

Clip Informaticn_file name of SubPlayltem({} of
ExtensionData() 1is "00002". The clpi file included in the
Clip for the R video is identified from this description.
Moreover, the start position and the end position ¢of the
playback interval of a SubPlayItem are respectively
identified from SubPlayItem IN time and SubPlayltem OUT time
of SubPlavItem().

[0177]



L[O], R[1], and L[1] is one extent. When the ilvt file - 53 - "00001.ilvt" is specified by the application as
a file to be read, the positions of R[0], L[0], R[1], and L[1] on the optical disc 2 are identified by the
EDF file system and read by the disc drive 32. [0193] [Operation Example 1] Here, referring to the
flowchart of Fig. 26, the process of 3D playback that is performed in accordance with the PlayList file
of Fig. 23 will be described. [0194] If MVC flag=1, the controller 31 (the application for managing
playback of content executed by the controller 31) starts 3D playback in accordance with a user
operation performed on the operation section 37 5[§195] In step SI, the controller 31 identifies the
PID of the transport packet of the Main IS included in the L video stream from the description of
STR_table(). [0196]

That the ID cf a SubPath that refers to the R video
stream is 0 (ref to SubPath id=0) and the PID
(ref to R wvideo PID) of the transport packet included in the
R video stream are identified from STN table extension{).
In this example, the value of type of STN table extension(]
is 2.
[0178]

Fig. 24 is a diagram illustrating the syntax of z clpi
file.
[0179]

Part A of Fig. 24 1is a diagram illustrating an example

of the cipili £file "00001.cipi™.

number of source packetsl represents the number of
scurce packets included in the m2ts file "00001.m2ts™.

[0

[

g1]

EP map includes information regarding the position of
an entry point (EP) that is set in the TS included in the
m2ts file "00001.m2ts".

[01gz2]

chunk map () includes information regarding the
positions ¢f the chunks of the m2ts file "00001.m2ts". The
position of each chunk is represented by, for exampls, a
Source Packet Number {SPN}. A specific example of

chunk map() will be described below.



In step 32, the controller 31 identifies ref to SubPath id=0, which is the value of SubPath id of the _ _
SubPath that refers to the R video stream, from the description of STN_table_extension(), and
identifies the PID of the transport packet of the Sub IS included in the R video stream. - 54 - [0197] In
step 53, the controller 31 identifies the filename of the dpi file that corresponds to the m2ts file of the
Main TS that includes the L video stream as "00001.clpi" from Clip_Information_file_name in
Playltem(). [0198] In step 54, the controller 31 identifies the filename of the dpi file that corresponds to
the m2ts file that includes the R video stream as :90Q02.clpi* from Clip_Information_file_name in

SubPlayltem() of the SubPath to which SubPath_type=8 is set and for which SubPal 11 id=0 SubPath
entries extension().

(0183}

Part B of Fig. 24 is a diagram illustrating an example
of a clpi file "00002.clpi™.
[0164]

As with the clpi file "0000l.clpi", the clpi file
"00002.clpi” includes number of source_packetsZ, which
represents the number of source packets included in the m2ts

file "00002.m2ts", EP map, and chunk map{().

Fig. 25 is a diagram illustrating the ceoncept of file
management.
rcigel

As illustrated in Fig. 25, management of files that are
interleaved and recorded on the optical disc 2 is performed
in the form of three layers including a physical layer, a
file system layer, and an application laver. The PlayList
file of Fig. 23 and the clpi file of Fig. 24 are information
for the application laver, which i1s handled by an
application that manages playback of content.

[0187]

The physical layer is a layer of the optical disc 2 on
which the mZts file for the L videco stream and the m2ts file
for the R video stream are interleaved and recorded.

[cise;l

In the file system layer, stream files (an mZts file



[0199] In step 55, the controller 31 identifies the ilvt file "00001.ilvt", whose filename includes the
extension ilvt and five characters that are the same as the number (00001) included in the filename of
a file included in Clip for the L video. As described above, the filename of an ilvt file includes the same
number as that of the filenames of the m2ts file and the dpi file included in the Clip for the L video.
[0200] In step 56, the controller 31 determines that "00001.ilvt", which is identified in step 53, is the
file to be read, and causes the disc drive 32 to read the file from - 55 - the optical disc 2 through the
ODE file system. L video stream and the R vidgo5s eam data, which has been read as data of the ilvt
file "00001.ilvt" by the disc drive 32, is supplied to the separation unit 51 of the decoding section 36.
[0201] Note that, when a random access or the like has been specified and therefore decoding is

started fr m redetermined EP included in ES map, data on and after the EP is read from the file to
be read. %Fcﬁagﬁ1 in:%:l{t}f es@iﬁ?o%)ma i T s C?%syoftgb%rgé) Backéts 16¥spedftying the

regarding the position
positions of, Ebs anckthe ke [0202} 4 sigp 57.3he contraller 3L controls the separation unit 51 to
separate the data read from the optical disc 2 into L video data and R video data on the basis of
being included in the stream files, are made to correspond
to each other. The file system is, for example, a UDF file
system.
(01891
An extent is a cecllection of data items that are
included in data managed by a specific file and that are
sequentially arranged on the optical disc 2.
[0190]
That is, in the example illustrated in Fig. 25, each of
L{0O] and L{1] is an extent in the m2ts file "00001.m2ts".
When the m2ts file "00001.m2ts" is specified by the
application as a file to be read, the positions of L[0] and
L1} on the optical disc 2 are identified by the UDF file
system and read by the disc drive 32.
01911
In the m2ts file "00002.m2ts", each of R[0] and R[1] is
an extent. When the mZts file "00002.m2ts" is specified by
the application as a file to be read, the positiocns of R[0]
and R[1] on the optical disc 2 ars identified by the UDF
file system and read by the disc drive 32.
(01621
In the ilvt file "00001.ilvt", the entirety of RI0],

L{0], R[1], and L[1] is one extent. When the ilvt file



chunk map() of the dpi file "00001.clpi" and chunk map() of the dpi file "00002.clpi". [0203] The L
video stream data, which has been separated by the separation unit 51, is output to the read buffer 52,
and the R video stream data is output to the read buffer 55. Separation of data, which is performed by
using chunk _map(), will be described below. [0204] - 56 -  The transport packet of the L video
stream data stored in the read buffer 52 is extracted by the PID filter 53 on the basis of the PID that is
identified in step Si, and is supplied to the decoder 60 through the ES buffer 54 and the switch 59. The
transport packet of the R video stream data stored in the read buffer 55 is extracted by the PID filter 56
on the basis of the PID that is identified in step 52, and is supplied to the decoder 60 through the
switch 57, the ES buffer 58, and the switch 59. [0205] In step S8, the decoder 60 decodes (plays

back) the packets that are successively supplied from the switch 59. [0206] _When the L video
stream andéitﬁbe%g s ec*%ﬁ‘fé% RYditterent 85 A the TS filed aré Titerféavddl and

. i3 3
video stream a?e inc

recorded on ihe optical gdisci 2.:30) _@I@@%Mg. performed as f?[etgg)(gegﬁj??ri ed..[0207] [Separation
of Data by using chunk map]  Fig. 27 is a diagram illustrating an example of the syntax of chunk
_map(). [@208]cal disc 2 are identified by the UDF file system and
read by the disc drive 32.
0193}
[Operation Example 1]
Here, referring to the flowchart of Fig. 26, the
process of 3D playback that is performed in accordance with
the PlayList file of Fig. 23 will be described.
[0194)
If MVC_flag=1, the controller 31 (the application for
managing playback of content executed by the controller 31)
starte 3D playback in accordance with a user operation
performed on the operation section 37.
[0195]
In step S5S1, the controller 31 identifies the PID of the
transport packet of the Main TS included in the L video
stream from the description of STN table().
(0196}
In step 32, the controller 31 identifies
ref to_SubPath id=0, which is the value of SubPath id of the
subPath that refers to the R video stream, from the
description of STN table extension(), and identifies the PID
of the transport packet of the Sub TS included in the R

videc stream.



number of chunks represents the number of chunks that _ - 57 - is specified here. [0209] SPN
chunk start[i] represents the SPN (Source Packet Number) (length) from a reference position to the
start position of each of the chunks, the reference position being, for example, the start position of the
first chunk. The SPNs for the start positions of the chunks are described sequentially from that of the
first chunk. [0210]  Fig. 28 is a diagram illustrating a specific example of a dpi file including chunk
map() [0211] Part A of Fig. 28 is a diagram illustrating the dpi file "00001.cipi", and
humber_of_source_packets is "number of sources packetsl". Moreover, number of chunks of _

[0197]

In step 23, the controller 31 identifies the filename
of the clpi file that corresponds to the mlts file of the
Main TS that includes the L video stream as "00001.clpi"
from Clip_znformation_file_name in PlayItem().

[0198]

In step 5S4, the controller 31 identifies the filename
of the clpi file that corresponds to the m2ts file that
includes the R video stream as "00002.clpi™ from
Clip_Information_file name in SubPlayltem() of the SubPath
to which SubPath type=8 is set and for which SubPath id=0 in
SubPath_entries extension().

[0199]

In step 85, the controller 31 identifies the ilvt file
"0C001l.1ilvt", whose filename includes the extension ilvt and
five characters that zre the same as the number (00001)
included in the filename of a file included in Clip for the
L video. BAs described above, the filename of an ilvt file
includes the same number as that of the filenames of the
mZts file and the clpi file included in the Clip for the L
video.

[0200]

In step 56, the controller 31 determines that

"00001.4i1vt", which is identified in step 53, is the file to

be read, and causes the disc drive 32 to read the file from



chunk map() is n+1, and SPN_chunk_start[i] are 0, al, a2, an. [0212]  The first value 0 of SPN chunk
start[i] means that, as illustrated in the middle part of Fig. 29, assuming that the start position of the
first chunk of the m2ts file "00001.m2ts" is the reference, the SPN from the reference position to the
start position of the first chunk L[0] is 0. [0213] The second value al means that the SPN from the - 58
- reference position to the start position of the second chunk L[1] is al. [0214] The third value a2
means that the SPN from the reference position to the start position of the third chunk L[2] is a2. N
[0215] The (n+1)-th value an means that the %FS’N_from the reference position to the start position
of the last chunk L[n] is an. [0216]
the optical disc 2 through the UDF file system. L video
stream and the R video stream data, which has been read as
data of the 1lvt file "00001.ilwvt" by the disc drive 32, is
supplied to the separation unit 51 of the decoding section
36.
[6201]
Note that, when a random access or the like has been
specified and therefore decoding is started from a
predetermined EP included in EP map, data on and after the
EP is read from the file to be read. EP map includes
information regarding the positions of source packete for
specifying the positions of EPs and the like.
[0202]
In step 57, the controller 31 controls the separation
unit 51 to separate the data read from the optical disc 2
into 1 video data and R video data on the basis of
chunk map () of the clpi file "00001l.clpi” and chunk map() of
the clpi file "00002.clpi".
[C203]
The L video stream data, which has been separated by
the separation unit 51, is cutput to the read buffer 52, and
the R video stream data is output to the read buffer 55.
Separation of data, which is performed by using chunk map (),
will be described below.

[0204]



Part B of Fig. 28 is a diagram illustrating the dpi file "00002 dpi", and number_of_source_packets is
"number of source packets2". Moreover, number of chunks of __ chunk map() is n+1, and
SPN_chunk_start[i] are 0, bl, b2,, bn. [02171  The first value 0 of SPN chunk start[i] means that, as
illustrated in the upper part of Fig. 29, assuming that the start position of the first chunk of the m2ts file
"00002.m2ts" is the reference, the SPN from the reference position to the start position of the first
chunk R[0] is 0. [0218] The second value bl means that the SPN from the reference position to the
start position of the second chunk - 59 - R[1] is_bh %02_19] The third value b2 means that the SPN from
the reference position to the start position of the third chunk

The transport packet of the L video stream data stored
in the read buffer 52 is extracted by the PID filter 53 on
the basis of the PID that is identified in step $S1, and is
supplied to the decoder 60 through the ES buffer 54 and the
switch 58. The transport packet of the R video stream data
stored in the read buffer 55 is extracted by the PID filter
56 on the basis of the PID that is identified in step 352,
and is supplied to the decoder 60 through the switch 57, the
ES buffer 58, and the switch 59.

[0205]

In step 58, the decoder 60 decodes (plays back) the
packets that are successively supplied from the switch 59.
10206]

When the L video stream and the R video stream are
included in different TSs and the TS files are interleaved
and recorded on the optical disc 2, 3D playback is performed
as heretofore described.

(0207}
[Separation of Data by using chunk map()]

Fig. 27 is a diagram illustrating an example of the
syntax of chunk map ().
[0z208]

number of chunks represents the number of chunks that
are referred to. On and after number of chunks, information

regarding chunks is described for the number of chunks that



R[2] is b2. [0220] The (n+1)-th value bn means that the SPN from the reference position to the
start position of the last chunk R[n] is bn. [0221] As illustrated in the lower part of Fig. 29, when
data read by the optical disc 2 is supplied, the separation unit 51 separates data corresponding to the
SPN bl from the start Pa nt of the supplied data as R[0] on the basis of the description of two
chunk_map(). When the ilvt file "00001.ilvt" is specified as the file to be read, data items are supplied
to the separation unit 51 in the order of R[0], L[0], R[1],, R[n], L[n]. [0222] Moreover, the separation
unit 51 separates data corresponding to the SPN al.from the end position of R[0] as L[0], and
separates data corresponding to an SPN b2-b1 from the end position of L[0] as R[1]. The separation™
unit 51 separates data corresponding to an SPN a2-al from the end position of R[1] as L[1]. - 60 -
[0223] Likeé/vpi%%,,t eesgpr?ggtion unit 51 separates data corresponding to an SPN that is the
difference between thé Value of iumber of source packets2 described in the dpi _ _ file "00002.clpi"
and bn from theyend position of L[n-I] as R[n]. The separation unit 51 separates data corresponding to
an SPN that is the difference between the value of number of source packetsl described in the dpi file
SPN_chunk start[i] represents the SPN (Source Packet

Number) (length) from a reference position to the start
position of each of the chunks, the reference position being,
for example, the start position of the first chunk. The
SPNs for the start positions of the chunks are described
sequentially from that of the first chunk.
[0210]

Fig. 28 is a diagram illustrating a specific example of

a clpi file including chunk map(}.

Part A of Fig. 28 is a diagram illustrating the clpi
file "00001.clpi”, and number of source packets is
"number of source packetsl". Morecver, number of chunks of
chunk map() is n+l, and SPN_chunk start[i] are 0, al, a2,
an.

(0212}

The first value ( of SPN_chunk start[i] means that, as
illustrated in the middle part of Fig. 29, assuming that the
start position of the first chunk of the m2ts file
"00001.m2ts" is the reference, the SPN from the reference
position to the start position of the first chunk Li0] is 0.
[0213]

The second wvalue al means that the SPN from the



"00001.clpi" and an from the end position of R[n] as L[n]. [0224] In this way, separation of data by
the separation unit 51 is performed by using information regarding the lengths of the chunks described
in chunk map() [0225] When a value other than 1 is set as MVO _file_type, chunk map() is optional
(may be present or absent). When a player reads a PlayList having a value other than 1 as MVO file
type and if the PlayList includes chunk _map(), the player should ignore the chunk_map(). [0226]
When MVC_file_type=1, two corresponding streams including an L video stream and an R video
stream are respectively divided into the same aumer of chunks. For R[i] and L[i] that are interleaved,
the chunk for the L video stream and the chunk for the R video stream having the - 61 - same index i
have the same playback time. [0227]

reference position to the start position of the second chunk
Li1Y is al.
[0214]

The third value a2 means that the SPN from the
reference position to the start position of the third chunk
LiZ] is aZ2.

(0215}

The (n+l)-th value an means that the 5PN from the
reference positicn to the start position of the last chunk
Lin] is an.

[0216]

Part B of Fig. 28 1g a diagram illustrating the clpi
file "00002.clpi", and number of source packets is
"number of source packets2". Moreover, number of chunks of
chunk map{) is n+1, and SPN chunk start[i] are 0, bl,
b2, ... , bn.

[0217]

The first value 0 of SPN chunk start[i] means that, as
illustrated in the upper part of Fig. 2%, assuming that the
start position of the first chunk of the mZts file
"O00002.m2ts" is the reference, the 8PN from the reference
position to the start position of the first chunk R[0] is 0.
[cz218]

The second value bl means that the SPN from the

reference position to the start position of the second chunk



Fig. 30 is a diagram illustrating the syntax of EP map() described in a dpi file. [0228] EP_map() is
referred to for identifying the start position of decoding when performing a random access or the like,
number of EP entries represents the number of EPs ___ (entry points). [0229] The description on
and after number_of EP_entries is prepared for each EP. PTS_EP_start[i] represents the PTS of EP,
and SPN EP start[i] represents the SPN of EP. In this __ way, the PTS and the SPN for each entry
point are registered in the EP map so as to correspond to each other. When an EP is specified, the
read start address is identified on the basis of PTSEP start[i] and SPN EP start[i] of the _
specified EP, and the file is read.

R[1] is DbI.

The third wvalue b2 means that the SPN from the
reference position to the start position of the third chunk
R{2} is b2.

[0220]

The (n+1)-th wvalue bn means that the SPN from the
reference position to the start poesition of the last chunk
R[n] is bn.

[0221]

As i1llustrated in the lower part of Fig. 29, when data
read by the optical disc 2 1s supplied, the separation unit
51 separates data oorrésponding to the 32N bl from the start
point of the supplied data as R[0] on the basis of the
description of two chunk map(). When the ilvt file
"O0001.ilvt" is specified as the file to be read, data items
are supplied to the separation unit 51 in the order of R[0],
L[c¢r, ri1], {11, ... , Rinl], Lin!.

[0222]

Moreover, the separation unit 51 separates data
corresponding te the SPN al from the end positicon of R[0] as
L{0]l, and separates data corresponding to an SPN bh2-bl from
the end position of L[0] as R{1]. The separation unit 51
separates data corresponding te an 3PN aZ-al from the end

position of R[1} as LI[1].



[0230] [Specific Example 2 of PlayList file] Part A of Fig. 31 is a diagram illustrating another
specific example of a PlayList file. [0231] The PlayList in part A of Fig. 31 is a PlayList for
controlling 3D playback when the L video stream and the R - 62 - video stream are included in the
same TS. That is, the m2ts file for the L video stream and the m2ts file for the R video stream are not
interleaved on the optical disc 2. [0232] In this case, MVC_flag=1 as described in AppInfoPlayList()
in part A of Fig. 31, and MVC_file_type=0 as described in Playltem(). [0233] C
p_Information_fiie_name of Playltem() is "000Q1"; dhe dpi file included in the Clipthe L video is
identified from this description. Moreover, the start position and the end position of the playback
interval of the Playltem are respectively identified from IN time and OUT time of Playltem(), and the
PID of th% 5r§@§ﬁ)ort packet included in the L video stream is identified from STN table(). [0234]

Likewise, the separation unit 51 separates data
corresponding to an SPN that is the difference between the
value of number of source packetsZ described in the clpil
file "00002.clipi"™ and bn from the end position of Lin~-1] as
Ri{n]. The separation unit 51 separates data corresponding
to an 3PN that 1s the difference between the wvalue of
number of source packetsl described in the clpi file
"00001l.clpi” and an from the end position of R[n] as Lin].
[0224]

In this way, separation of data by the separation unit
51 is performed by using information regarding the lengths
of the chunks described in chunk map().

102251

When a value other than 1 i1s set as MVC file type,
chunk map () 1s optional (may be present or absent). When a
player reads a PlayList having a value other than 1 as
MVC file type and if the PlayList includes chunk map(), the
player should ignore the chunk map().

[0Z226]

When MVC file type~l, two corresponding streams
including an L video stream and an R video stream are
regpactively divided into the same number of chunks. For
Rii] and L[i] that are interleaved, the chunk for the L

videc stream and the chunk for the R video stream having the



The PIP of the transport packet included in the R video stream is identified from STN table extension()
of ExtensionData(). In the case of this example, the value of type of STN_table_extension() is 1. [0235]
Part B of Fig. 31 is a diagram illustrating the syntax of the dpi file "00001.c". [0236] - 63 - As
illustrated in part B of Fig. 31, the dpi file "00001.clpi" includes EP_map. In this example, a value other
than 1 is set for MVC _file_type, and the dpi file does not include chunk map() [0237] Fig. 32is a
diagram illustrating the concept of file management that is performed on the basis of the file illustrated
in Fig. 31. [0238] As illustrated in Fig. 32, oneg IS that includes the L video stream and the R video
stream is managed by the m2ts file "00001.m2ts". [02391 When an application specifies the m2ts file
"00001.m2ts" as the file to be read, the position at which the m2ts file "00001.m2ts" is recorded is

identified hythe URE file system and.the-file i?@e%%%;petqg% drive 32. Transport packets for each of
the L video stream and the R video stream included in the read m2ts file "00001.m2ts" are separated
on the basis2afthe PID.

Fig. 30 is a diagram illiustrating the syntax of
EP map () described in a clpi file.

[0z28]

EP map() is referred to for identifying the start
position of decoding when performing a random access or the
like. number of EP entries represents the number of EPs
(entry points).

10229]

The description on and after number of EP entries 1is
prepared for each EP. PTS EP start[l] represents the PT5 of
EP, and SPN_EP starti{i] represents the SPN of EP. In this
way, the PTS and the SPN for each entry point are registered
in the EP map so as to correspond to each other. When an EP
is specified, the read start address is ildentified on the
basis of PTS EP start[i] and SPN _EP start[i] of the
specified EP, and the file is read.

[0230]
[Specific Example 2 of Plavyvlist file]

Part A of Fig. 31 is a diagram illiustrating ancthezr
specific example of a FPlayList file.

(0231]
The PlayList in part A of Fig. 31 is a PlavList for

controlling 3D playback when the I video stream and the R



[0240] [Operation Example 2] Referring to the flowchart of FHg. 33, the process of 3D playback
that is performed in accordance with the PlayList file illustrated in Fig. 31 will be described. - 64 -
[0241] In step 521, the controller 31 identifies the PID of the transport packet of the Main TS
included in the L video stream from the description of STN table(). [0242] In step 522, the controller
31 identifies the PID of the transport packet of the Main TS included in the R video stream from the
description of STN_table_extension(). [0243] In step 523, the controller 31 identifies the filename
of the dpi file that corresponds to the m2ts file including the L video stream and the R video stream as
"00001.clpi" from Clip_information_file_name in Pldyltem() . Because MVC flag=1 and

MVC _file_type=0, it has been identified that the L video stream and the R video stream are included in
one Main TS é 244] In step 524, the caontroller 31 determines that "00001.m2ts" is the file to be
read, and CaUS8s ?Héf dige oarrv% 3P0 A he Hild Rneiesptical dEesZ thrdugh e UBFSfile system.

Data of the;mats e "0QQ0L,mptst read by the disg,diye, 37 is supplied to the read puffer 52 through

the separation unit 51 and stored.
video stream are not interleaved on the optical disc 2.

[cz32]

In this case, MVC flag=l as described in
AppInfoPlaylList () in part A of Fig. 31, and MVC file type=0
as described in PlayItem{).

(02337

Clip_Information file name of PlayItem() is "00001".
The cipi file included in the Clip for the L wvideo is
identified from this description. Moreover, the start
position and the end position of the playback interval of
the PlayItem are respectively identified from IN time and
OUT time of Playltem(), and the PID of the transport packet
included in the L video stream is identified from
STN table().

102347

The PID of the transport packet included in the R video
stream is identified from STN table extension() of
ExtensionData({). In the cass of this example, the value of
type of 3TN table extension{) is 1.

(02357

Part B of Fig. 31 is a diagram illustrating the syntax

oI the clpi file "00001.clpi",

[0Z236]



[0245] The transport packet of the L video stream is extracted - 65 - from the data stored in the read
buffer 52 by the RID filter 53 on the basis of the PID identified in step S21. The data for the extracted
transport packet is supplied to the decoder 60 through the ES buffer 54 and the switch 59. [0246]
Moreover, the transport packet of the R video stream is extracted from the data stored in the read
buffer 52 by the PID filter 53 on the basis of the PID identified in step 522. The data for the extracted
transport packet is supplied to the decoder 60 through the switch 57, the ES buffer 58, and the switch
59. [0247] In step 525, the decoder 60 decodgs (plays back) the packets that are successively
supplied from the switch 59. [0248]  When the L video stream and the R video stream are included
in the same TS, 3D playback is performed as heretofore described. [0249] [Specific Example 3 of

PlayTist File] - 5 Fig-134 5.3 diagram Jllysirating (il anpthergxample of a RlayList file.
"00001.clpi" includes EP map. In this example, a value
other than 1 is set for MVC file type, and the clpi file
dees not inclilude chunk map().

(0237}

Fig. 32 1is a diagram illustrating the concept of file
management that 1s performed on the basis of the file
illustrated in Fig. 31.

[0238]

As illustrated in Fig. 32, one TS that includes the 1L
video stream and the R video stream is managed by the m2ts
file "00001.m2ts".

[0239]

When an application specifies the mZ2ts file
"00001.m2ts" as the file to be read, the pesition at which
the mZ2ts file "00001l.m2ts" is recorded is ildentified by the
UDF file system and the file is read by the disc drive 32.
Transport packets for each of the L video stream and the R
video stream included in the read mZ2ts file "00001.m2ts" are
separated on the basis of the PID.

[0240]
[Cperation Example 2]

=i

Referring to the flowchart of Fig. 33, the process of
3D playback that is performed in accordance with the

PlayList file illustrated in Fig. 31 will be described.



[0250] The SlayList file illustrated in Fig. 34 is a PlayList for controlling 3D playback when a TS
including the L video - 66 - stream is recorded on the optical disc 2 and a TS including the R video
stream is recorded in the local storage 34. For example, when the R video stream is downloaded from
the server 22, a PlayList recorded on the optical disc 2 is updated so that information regarding the R
video stream is added, is recorded in the local storage 34, and is managed by the controller 31. [0251]
MVC flag=1 as described in AppinfoPlayList() in Fig. 34, and MVC file type=2 as described in
Playltem(). [0252] Clip_Information file name ©of Playltem() is "00001". The dpi file included in the
Clip for the L video is identified from this description. Moreover, the start position and the end position
of the playback interval of the Playltem are respectively identified from IN time and OUT time of
Playltem(éo%r%q }he PID of the transport packet included in the L video stream is identified from STN
table(). [025 Information regarding a SubPath that refers to the R video stream is described in

ExtensionData(}.rAlse dpthis exampie, dbe numbes of normaksubRaths is@4thevalue of number of
SubPaths (the fourteenth line of Fig. 11) is 0), _ _ and SubPath id=0 is assigned to the SubPath that
refers to the transport packet of the Main TS included in the L video

stream from the description of 3TN table().

[0242] |

In step 8522, the controiler 31 identifies the PID of
the transport packet of the Main TS included in the R video
stream from the description of STN table extension().

[0243]

In step 523, the controller 31 identifies the filename
cf the clpi file that corresponds to the mZts f£ile including
the L. video stream and the R video stream as "00001l.clpi™
from Clip Infermation file name in PlayItem(). Because
MVC flag=1 and MVC_file type=(0, it has been identified that
the 1. video stream and the R video stream are included in
one Main TS.

[0244]

In step 324, the controller 31 determines that
"00001.m2ts" 1is the file to be read, and causes the disc
drive 32 to read the file from the optical disc 2 through
the UDF file system. Data of the mZts file "0000l.m2tg"
read by the disc drive 3Z is supplied tc the read bufier 52
through the separation unit Tl and stored.

[0245]

The transport packet of the L video stream is extracted



- 67 - the R video stream. As illustrated in Fig. 34, SubPath type extension=8, which means that the
SubPath __ refers to the R video stream, is set in SubPath_extension(). [0254]
Clip_Information_file_name of SubPlayltem() of ExtensionData() is 11000030. The dpi file included in
the Clip for the R video is identified from this description. The dpi file "00003.clpi" is also downloaded
from the server 22 together with the m2ts file "00003.m2ts" for the corresponding R video stream and
is stored in the local storage 34. [0255] Moreover, the start position and the end position of the
playback interval of the SubPlayltem are respectiyely identified from SubPlayltem_IN_time and
SubPlayitem_OUT _time of SubPlayltem() of ExtensionData(). That the ID of SubPath that refers to the
R video stream is O (ref_to_SubPath_id=0) and the PID (ref_to_R_video_ PID) of the transport packet

e B 0en i A Ggted o ST ok s I s s e,
dpifile. 53 on the basis of the PID identified in step S21. The data

for the extracted transport packet is supplied to the

decoder 60 through the ES buffer 54 and the switch 59.

10246]

Moreover, the transport packet of the R video stream is
extracted from the data stored in the read buffer 32 by the
PID filiter 53 on the basis of the PID identified in step S$S22.
The data for the extracted transport packet is supplied to
the decoder 60 through the switch 57, the ES buffer 58, and
the switch 59.

10247}

In step 825, the decoder 60 decodes {(plays back) the
packets that are successively supplied from the switch 59.
[0248]

When the I, video stream and the R videc stream are
included in the same TS, 3D playback is performed as
heretcfore described.

[0249]
[Specific Example 3 of Plavlist File!
Fig. 34 is & diagram illustrating still another example

£

of a PlayList file.
[0250]
The PlayList file illustrated in Fig. 34 is a Playlist

for controlling 3D playback when a TS including the L videc



- 68 - Part A of Fig. 35 is a diagram illustrating an example of the dpi file "00001.clpi". As illustrated
in part A of Fig. 35, the dpi file "00001.clpi" includes EP_map. Part B of Fig. 35 is a diagram illustrating
an example of the dpi file "00003.clpi". As illustrated in part B of Fig. 35, the dpi file "00003.c also
includes EP_map. [0258] For example, EP_map included in the cipi file "00001.clpi" and FP_map
included in the clpi file "00003.cipi" include information regarding EPs that are set at the same time
with respect to the time tO at the beginning of content. The position of the L video stream at which
playback is started by using EP_map included-inglae dpi file "00001.clpi" and the position of the R
video stream at which playback is started by using EP_map included in the dpi file "00003.clpi" are at
the same position along the time axis with respect to the time tO. [0259] Fig. 36 is a diagram

illustrating the caneept,Qf file. management thatds performed by uging thefiles infrigg: 34 and 35.
[0260] As illustrated in Fig. 36, a TS including the L video stream recorded on the optical disc 2 is
managed by tire m2iz=files'000@%. m2is's Mereower, anl $ including thesRovidee -269 - sfream recorded
in the local storage 34 is managed by the m2ts file "00003.m2ts". [0261] For a BD, data recorded on
the BD afé @aks focovied in-a fodal Siotage afe fahaged By aviaarile Systent e

server 22, & PlaylList recorded on the optical disc 2 1is
updated so that information regarding the R video stream is
added, is recorded in the local storage 34, and is managed
by the controller 31.
[0251]

MVC flag=1l as described in AppInfoPlaylList() in Fig. 34,
and MVC file type=Z as described in PlayItem().
02523

Clip Infeormation_file name of Playltem() is "00001".
The clpi file included in the Clip for the L video is
identified from this description. Moreover, the start
position and the end position cf the playback interval of
the PlayItem are respectively identified from IN time and
OUT time of Playitem(}, and the PID of the transport packet
inciuded in the L video stream is identified from
STN tablel().

[0253]

Information regarding a SubPath that refers to the R
video stream is described in ExtensionbData(). Alsc in this
example, the number of normal SubPaths i1s 0 (the wvalue of
number of SubPaths (the fourteenth line of Fig. 11) is 0},

and SubPath id=0 is assigned to the SubPath that refers to



which a file system, such as a UDE file system, for managing data recorded on the BD and a file
system for managing data recorded in the local storage are merged together. A player including the
local storage generates such a virtual file system, and manages data recorded on the BD and data
recorded in the local storage. [0262]  When an application specifies a file to be read, the virtual file
system identifies whether the file is recorded on the BD or in the local storage and identifies the
address representing the recorded position on the recording medium, and the file is read from the
identified address of the identified recording medigm. [0263]  For example, when the application
specifies the m2ts file "00001.m2ts", the virtual file system identifies that the m2ts file "00001.m2ts" is
recorded at a predetermined position on the optical disc 2, and the file is read by the disc drive 32.
[0264] - 70Q - Mor over, when the pI| on speglflgs the m2ts flc‘I?e "00003.m2ts", the virtual file
system |den?f|es tha Gfzhe m2ts file ™0 216" s fecordéd a a%re etermined position in the local

storage 34,,8nd the file s r%@&-e[Q%%HQO,er%M:ﬁxg\,@@%ﬁs?’}dﬁgf@r%% tastheflgwehart of Fig. 37, the

process of 3D playback performed in accordance with the PlayList file of Fig. 34 will be described.
refers to the R video stream, 1s set in SubPath extension(].

[0254]

Clip Information file name of SubPlayltem() of
ExtensionbData{) is "00003". The clpi file included in the
Clip for the R video is identified from this description.
The clpi file "00003.clpi" is also downloaded from the
server 22 together with the m2ts file "00003.m2ts" for the
corresponding R video stream and 1s stored in the local
storage 34.

[0255]

Morecver, the start position and ths end position of
the playback interval of the SubPlayItem are respectively
identified from SubbPlayltem IN time and SubPlayltem OUT time
of SubPlayItem() of ExtensionData(). That the ID of SubPath
that refers to the R video stream is 0 (ref to_SubPath id=0)
and the PID (ref to R video PID) of the transport packet
included in the R video stream are identified from
STN_table extension(). In the case of this example, the
value of type of S8TN table extension{) is 2.

[0256]

Fig. 35 i1s a diagram illustrating the syntax of a clpi



[0266] In step 341, the controller 31 identifies the PID of the transport packet of the Main TS included
in the L video stream from the description of STN_table(). [0267] In step S42, the controller 31
identifies that ref to SubPath id=0, which is a value of SubPath id of the _ _ SubPath that refers to the
R video stream, from the description of STN_table_extension() and identifies the PID of the transport
packet included in the R video stream. [0268] In step 343, the controller 31 identifies the flename
of the dpi file that corresponds to the m2ts file or the Main TS that includes the L video stream as
"00001.clpi" from Clip Information filename in Playkem(). [0269] - 71 -  In step 544, the controller 31
identifies the filename of the dpi file that corresponds to the m2ts file that includes the R video stream
as "00003.clpi" from Clip_Informaticn_file_hame in SubPlayltem() of the SubPath

Part A of Fig. 35 is a diagram illustrating an example
of the clpi file "00001.clpi". As illustrated in part A of
Fig. 35, the clpi file "00001l.clpi" includes EP map. Part B

of Fig. 35 is a diagram illustrating an example of the clpi

fiie "00003.clpi”. As illustrated in part B of Fig. 35, the
clpi file "00003.clpi” also includes EP map.
[0258]

For example, EP map included in the clpi file
"00001.clpi” énd EP map included in the clpi file
"00003.clpi” include information regarding EPs that are set
at the same time with respect fo the time t0 at the
beginning of content. The position ¢f the L video stream at
which playback is started by using EP map included in the
clpi file "00001l.clpi” and the position of the R video
stream at which playback is started by using EP_map included
in the clpi file "00003.clpi"™ are at the same positicon along
the time axis with respect to The time tO.

[0259]

Fig. 36 is a diagram illustrating the concept of file
management that is performed by using the files in Figs. 34
and 35.

10260}

As illustrated in Fig. 36, a TS including the L videc

stream recorded on the optical disc 2 1s managed by the m2ts

£ile "0O0001.m2Z2ts"”. Morecover, & TS including the R videco



to which SubPath_type=8 is set and that has SubPath_id=0 in SubPath entries extension(). [0270]

In step 545, the controller 31 determines that "00001.m2ts" is the file to be read, and causes the disc
drive 32 to read the file from the optical disc 2 through the virtual file system. [0271] In step S46,
the controller 31 determines that "00003.m2ts" is the file to be read, and reads the file from the local
storage 34 through the virtual file system. [0272] Data of the m2ts file "00001.m2ts", which is read by
the disc drive 32, is supplied to the read buffer 52 through the separation unit 51, and is stored. The
transport packet of the L video stream data staregdn the read buffer 52 is extracted by the PID filter 53
on the basis of the PIO identified in step S41 and supplied to the decoder 60 through the ES buffer 54
and the switch 59. [0273] On the other hand, data of the m2ts file "00003.m2ts", - 72 -

stream recorded in the local storage 34 is managed by the
m2ts file "00C003.m2ts".
[02861]

For a BD, data recorded on the BD and data recorded in
a local storage are managed by a virtual file system in
wnich a file system, such as a UDF file system, for managing
data recorded on the BD and a file system for managing data
recorded in the local storage are merged together. A player
including the local storage generates such a virtual file
system, and manages data recorded c¢n the BD and data
recorded in the local storage. |
[6ze2;

When an application specifies a file to be read, the
virtual file system identifies whether the file is recorded
cn the BD or in the local storage and identifises the address
representing the recorded position on the recording medium,
and the file i3z read from the identified address of the
identified recording medium.

10263}

For example, when the applicaticon specifies the mZts
file "00001.mZts™, the virtual file system identifies that
the mZ2ts file "00001.m2ts" is recorded at a predetermined
position on the optical disc 2, and the file i1s read bv the
disc drive 32.

[0264]



which is read from the local storage 34, is supplied to the read buffer 55 through the separation unit
51, and is stored. The transport packet of the R video stream data stored in the read buffer 55 is
extracted by the PID filter 56 on the basis of the PID identified in Step 342, and is supplied to the
decoder 60 through the switch 57, the ES buffer 58, and the switch 59. [0274]  In step S47, the
decoder 60 detodes (plays back) the packets that are successively supplied from the .switch 59.
[0275] When the TS including the L video stream, is recorded on the optical disc 2 and the TS
including the R video stream, is recorded in the IG¢al storage 34, 3D playback is performed as
heretofore described. [0276] [Operation of Performing 20 Playback] The operation of performing
2D playback of content recorded on the optical disc 2 in accordance with the above PlayList file will be

described. [027¥} re olete, itis @ssumeddpatthe-l: video stream-and the:R videg stream are included
in different TSs and that the m2ts files thereof are interleaved and stored on the optical disc 2. The
arrangenieht of dats or the bptical digcizis =¥73= system identifies that the

m2ts file "00003.m2ts" is recorded at a predetermined
pesition in the local storage 34, and the file is read.
[0265]

[Cperation Example 3]

Referring to the flowchart of Fig. 37, the process of
3D playback performed in acceordance with the Playlist file
of Fig. 34 will be described.

[(G266]

in step 541, the controller 321 identifies the PID of
the transport packet of the Main TS included in the L video
stream from the description of STN table().

[0267]

In step S42, the controller 31 identifies that
ref to_SubPath id=0, which is a value of SubPath id of the
SukPath that refers to the R video stream, from the
description of STN table extension() and identifies the FID
of the transport packet included in the R wvideo stream.
[0268]

In step 543, the controller 31 identifies the filename
of the clpi file that corresponds to the mZts file of the
Main TS that includes the L video stream as "00001.clpi”
from Clip Information file name in Playltem().

[0269]



illustrated in Fig. 25. 2D playback is performed in accordance with the PlayList file illustrated in Fig. 23.
[0278] In this case, a player that performs 2D playback reads only the descriptions related to the
2D playback and performs processing. [0279]  The descriptions of the PlayList file of Fig. 23 to be
read are underlined in Fig. 38. As illustrated in Fig. 38, the descriptions of ExtensionData(), which is
information that is referred to when playing back the R video stream, are not read. [0280] Moreover,
the descriptions of the dpi file in part A of Fig. 24 to be read are underlined in part A of Fig. 39. As
illustrated in part A of Fig. 39, chunk _map(), whigh is.information that is referred to when playing back
the R video stream, is not read. Moreover, as illustrated in part B of Fig. 39, the entirety of the dpi file
"00002.clpi" is not read. [0281]  The process will be described as follows. The playback apparatus 1

that performs 2 playhackiigentifies the filename of the dp file that correspands fo.the mats file

including the L video stream as "00001.clpi” from
of the clpi file that corresponds to the mZts file that

includes the R video stream as "00003.clpi" from

Clip Information file name in SubPlayItem(; of the SubPath
to which SubPath type=8 is set and that has SubPath_id=0 in
SubPath entries extension().

102701

In step S$45, the controller 31 determines that
"000C1l.m2te" is the file to bhe read, and causes the disc
drive 32 to read the file from the optical disc 2 through
The virtual file systen.

[0271]

In step 546, the controller 31 determines that
"O0002.mZ2ts"™ is the file to be read, and reads the file from
the local storage 34 through the virtual file system.

[0272]

Data of the m2ts file "00001l.m2ts", which is read by
the disc drive 32, 1s supplied to the read buffer 52 through
the separation unit 51, and is stored. The fransporit packet
of the L video stream data stored in the read buffer 52 is
extracted by the PID fiiter 53 on the basis ¢f the PID
identified in step S41 and supplied to the decoder 60
through the ES buffer 54 and the switch 59.

[0273]

On the other hand, data of the mZts file "00003.m2ts",



- 74 - Clip_Information_file_name in Playltem(). Moreover, the playback apparatus | identifies the PID
of the transport packet included in the L video stream, from the description of STN table . [0282]

The playback apparatus 1 reads the m2ts file "00001.m2ts" from the optical disc 2 through the UDF file
system, and thereafter performs processing the same as that of reading the L video stream. That is, L
video stream data that is temporarily stored in the read buffer 52 is supplied to the decoder 60 through
the BID filter 53, the ES buffer 54, and the switch 59, and is played back. Because data output from
the playback apparatus 1 is only the L, video stream data, the display apparatus 3 displays a 2D
image on the basis of the L video stream data. [0283] In this way, the PlayList file, which has been
described with reference to Fig. 23 and the like, is a file that can be used when performing 2D

playbackiwith-a playbagk apparaius that is,capalle nggoar@i,ngi@ playback and when performing
2D playback with a playback apparatus that is not capable of performing 3D playback. Thus, it is not
necessary4e prepafé a-filé Jorceach ofta playbacoapparatus that is capablenef perfoyming: 3D playback
and a playback apparatus that is not capable of performing 3D playback, and - 75 - compatibility of
the PlayListgilé-and ¥ 6ptica eiset2,con WhithithE PiayList-fe a8 retorded caresk iaintained. [0284]

confgLrSiio of & Soiiins SrodUcton SURHE L1 [03051 1 A oo erioner LLL hab - tonfiguration
the same asthat gtthe MV encoderof Fig. 3. Theaddeo ensoder 111 gncadesa plurality of image
data items using H.264 AVC/MVC to generate an L video stream and an R video stream, and outputs
the videotdtreams-toda buffer th2.ough the switch 57, the ES buffer 58, and
the switch 59.
(02743
In step 547, the decoder €0 detodes (plays back) the
packets that are successively supplied from the switch 59.
(62757
When the T8 including the L videc stream is recorded on
the optical disc 2 and the TS including the R video stream
is recorded in the local storage 34, 3D playback is
performed as heretofore described.
[0276]
[Operation of Performing ZD Plavback]
The operation of performing 2D plavback of content
reccrded on the optical disc 2 in accordance with the above
PlayList file will be describsad.
[0277]
Here, it i1s assumed that the L video stream and the R
video stream are included in different TSs and that the m2ts
files thereof are interleaved and stored on the optical disc

2. The arrancement of data on the optical disc 2 is



[0286] An audio encoder 113 encodes an audio stream that is input, and outputs encoded data to a
buffer 114. An audio stream, which is recorded on a disc together with the L video stream and the R
video stream, is input to the audio encoder 113. [0287] A data encoder 115 encodes various data
items described above excluding those for video and audio, such as a PlayList file and the like, and
outputs encoded data to a buffer 116. For example, the data encoder 115 sets the above-described
SubPath entries extension (Fig. 15), STN table extension (Fig. 18), MVC flag (Fig. 12), and - 76 -
MVC_file_type (Fig. 13), and generates a PlayL.isi {ile_that has been described with reference to Fig.
11.[0288] A multiplexing unit 117 multiplexes the video data, the audio data, and the non-stream
data together with a synchronizing signal, and outputs multiplexed data to an error correction encoding

unit 118. (02801, .. The error correction encading unit 118 adds an error correction code to the data
multiplexed by tﬁtar?nu%t%ple%ng u%it 11(:%7'. [0290 ngay,&)?n%l%ujfasti&elfmtoﬂﬁ%o%lates data supplied

from the errergeirectionenceding-unit 118,;and eutputs modylated data: The;eutpytof the modulation
unit 119 is software
[0278]

In this case, a player that performs 2D playback reads
only the descripticns related to the 2D plavback and
performs processing.

[0z279]

The descriptions of the PlayList file of Fig. 23 to be
read are underlined in Fig. 38. As illustrated in Fig. 38,
the descripticns of ExtensionData(), which is information
that is referred to when plaving back the R video stream,
are not read.

[0280]

Moreover, the descriptions of the clpi file in part A
of Fig. 24 to be read are underlined in part A of Fig. 39.
As 1llustrated in part A of Fig. 3%, chunk map(), which is
information that is referred to when playing back the R
video stream, is not read. Moreover, as illustrated in part
B of Fig. 39, the entirety of the c¢lpi file "00002.clpi" is
nct read.

[0z81]

The process will be described as follows. The playback
apparatus 1 that performs 2D plavback identifies the
filename of the clpi file that corresponds to the m2ts file

including the L video stream as "00001.clpi" from



that can be played back by the playback apparatus 1 and that is recorded on the optical disc 2. [0291]
The software production section 101 having such a configuration is provided in the recording
apparatus. [0292]  Fig. 41 is a diagram illustrating an example configuration including the software
production section 101. [0293] A part of the configuration illustrated in Fig. 41 may - 77 - be provided
in the recording apparatus. [0294] A premastering section 131 performs a mastering process on a
record signal that has been generated by the software production section 101, and a signal having a
format to be recorded on the optical disc 2 is generated. The generated signal is supplied to a master
disc recording section 133. [0295] In a recording master disc production section 132, a master
disc, which is made of glass or the like, is prepared, and a recording material, which includes a photo

o e, O e e iS00 maSL i e 0255
playback apparetus 1 identifies the PID of the transport
packet included in the I video stream from the description
of STN table().

[czgz]

The playback apparatus 1 reads the m2ts file
"0000l.m2ts" from the optical disc 2 through the UDF file
system, and thereafter performs processing the same as that
of reading the L video stream. That i1s, L video stream data
that is temporarily stored in the read buffer 52 is supplied
to the decoder 60 through the PID filter 53, the ES buffer
54, and the switch 59, and is played back. Because data
cutput from the playvback apparatus 1 1sg only the L video
stream data, the display apparatus 3 displays a 2D image on
the basis of the L video stream data.

[0283]

In this way, the PlaylList file, which has besen
described with reference to Fig. 23 and the like, is & file
that can be used when performing 2D playback with a piayback
apparatus that i1s capable of performing 3D plavback and when
performing 2D playback with a playback apparatus that is not
capable of performing 3D playback. Thus, it is not
necessary to prepare a file for esach of a plavback apparatus
that is capable of performing 3D playback and a plavback

apparatus that is not capable of performing 3D playback, and



is modulated in accordance with the record signal that is supplied from the premastering section 131,
and the photo resist on the master disc is irradiated with the laser beam. Thus, the photo resist on the
master disc is exposed to light in accordance with the record signal. Subsequently, the master disc is
developed so as to generate pits on the master disc. [0297] In a metal master disc production
section 134, an electroforming process and the like are performed on the - 78 - master disc, and a
metal master disc, to which the pits are transferred from the glass master disc, is produced. Further, a
metal stamper is produced from this metal mastey glise¢, and the metal stamper is used as a metal
mold. [0298] In a molding section 135, a material, such as PMMA (acrylic), PC (polycarbonate), or
the like is poured into the metal mold by injection or the like, and is cured. Alternatively, 2P (UV

curable regin)gr theslikedis applied onfo the metal stamper, and;{hen is-cured byiigadiating UV rays.
Thus, the pits on the metal stamper can be transferred onto a replica that is made of a resin. [0299]
In a layertorming-section E36; @ reflectivd layerisrfermed on, theaeplica v depasitierj sputtering, or
the like. Ailéezrggt}ively, a reflective layer is formed on the replica by spin coating. [0300]
[Example Configuration of Recording Apparatus]
Fig. 40 is a block diagram illustrating an example
configuration of a software production section 101.
[0285]
& video encoder 111 has a configuration the same as
that of the MVC encoder of Fig. 3. The video enceder 111
encodes a plurality of image data items using H.264 AVC/MVC
to generate an L video stream and an R video stream, and
outputs the video streams to a buffer 11Z.
[6286]
An audio encoder 113 encodes an audic stream that is
input, and outputs encoded data to a buffer 114. An audio
stream, which i1s recorded on a disc together with the L
video stream and the R video stream, is input to the audio
encoder 113.
10287)
L data enccder 115 enceodes various data items described
above excluding those for video and audio, such as a
PlayList file and the like, and outputs encoded data to a
buffer 116. TIor example, the data encoder 115 sets the

above-described SubPath entries extension (Fig. 15),

STN table extension (Fig. 18), MVC_flag (Fig. 12}, and



In a post-processing section 137, necessary processes are performed, such as processing of the
inside and outside diameters of the disc and bonding two discs together. In this way, making of the
above-described optical disc 2, on which data that can be played back by the playback apparatus 1 is
recorded, is completed. [0301] - 79 - [Example Configuration of Computer] = The series of
processing described above can be performed by using hardware or by using software. When
performing the series of processing by using software, a program included in the software is installed
from a program recording medium into a computéithat is built in a dedicated hardware, a
general-purpose computer, or the like. [0302] Fig. 42 is a block diagram illustrating an example
configuration of the hardware of a computer that executes the series of processing described above in
accordangeowith aJpregiam. (0363] 13 A CRAK(Gentkal Preeessing binit) 61 .ra ROMH{Read Only
Memory) 152, and a RAM (Random Access Memory) 153 are interconnected by a bus 154. [0304]
Moreoverzn inpatiodpatintéface’15% isredreetet:toctheBius. 154, An input unit 156 including a
keyboard, a mouse, and the like; and an output unit 157 including a display, a speaker, and the like
are conné@l%%% the input/output interface 155. Moreover, a storage unit 158 including a hard disk, a

non-volatile megary, and theike; a commynicafion unil 159 ncludina nework inferige and the like:
and a drive 160 that drives a removable média 161 - 80 - are connécted to the input/oltput interface

155. audio data, and the non-stream data together with a
synchronizing signal, and outputs multiplexed data o an
error correction encoding unit 118.
[0289]
The error correction encoding unit 118 adds an error
correction code to the dats multiplexed by the multiplexing

unit 117.

2 modulaticn unit 119 modulates data supplisd from the
error correctlon encoding unit 118, and ocutputs modulated
data. The output of the modulaticon unit 119 is software
that can be plaved back by the playback apparatus 1 and that
is recorded on the optical disc 2.

(02911

The software production section 101 having such &
configuraticn is provided in the recording apparatus.
[0292]

Fig. 41 is a diagram illustrating an example
configuration incliluding the software production section 101.
102937

A part of the configuration illustrated in Fig. 41 may



[0305] With the computer having the above configuration, the CPU 151, for example, loads a
program stored in the storage unit 158 to the RAM 153 through the nput/output interface 155 and the
bus 154 and executes the program, thereby performing the series of processing described above.
[0306] The program executed by the CPU 151 is, for example, stored in the removable media 161,
or is supplied through a red or wireless transmission medium such as a local area network, the
Internet, or digital broadcasting, and is installed in the storage unit 158. [0307] The program
executed by the computer may be a program that petforms processing in a time series in the order of
the description of the present specification, or may be a program that performs processing parallely or
at necessary timing when the program is called. [0308] An embodiment of the present invention is

™ "
[0294]

A premastering sectlon 131 performs a mastering process
on a record signal that has been generated by the software
production section 101, and a signal having a format to be
recorded on the optical disc 2 is generated. The generated
signal 1is suppliéd to a master disc receording section 133.
[0295]

In a recording master disc production section 132, =a
master disc, which is made of g¢glass or the like, 1s prepared,
and a recording material, which includes a photo resist and
the like, 1s applied to the master disc. Thus, a recording
master disc is producsd.

[02%6]

In the master disc recording secticn 133, a laser bezam
is medulated in accerdance with the record signal that is
supplied from the premastering section 131, and the photo
resist on the master disc i1s ilrradiated with the laser beam.
Thﬁs, the photo resist on the master disc is exposed to
light in accordance with the record signal. Subseguently,
the master disc is developed so as to gsnerate pits on the
master disc.

[0297]
In 2 metal master disc production section 134, an

electroforming process and the like are performed on the



2optical disc 3display apparatus 11H.264/AVC encoder 12H.264/AVC decoder 13 Dependent view
video encoder 14 multiplexer 31controller 32disc drive 33 memory 34local storage 35 Internet interface
36 decoding section 37operation input unit

- 78 -

master disc, and a metal master disc, to which the pits are
transierred from the glass master disc, 1s produced.
Further, a metal stamper 1s produced from this metal master
disec, and the metal stamper is used as a metal mold.

[0z98]

In a melding section 135, a material, such as PMMA
(acrylic), PC (polycarbonate), or the like is poured into
the metal meold by injection cor the like, and is cured.
Alternatively, 2P (UV curable resin) or the like is applied
cnto the metal stamper, and then is cured by ilrradiating UV
rays. Thus, the plts on the metal stamper can be
transferred onte a replica that 1s made of a2 resin.

[0289]

In a layer-forming section 136, a refliective laver is
formed on the replica by deposition, sputtering, or the like,
Alternatively, a reflective layer 1s formed on the replica
by spin coating.

F6300]

In a post-processing section 137, necessary processes
are performed, such as processing of the inside and outside
diameters of the disc and bonding two discs together. In
this way, making of the above-described optical disc 2, on
which data that can be played back by the playback apparatus
1 is recorded, 1s completed.

[G301]



- 82 - 1. A reproduction apparatus comprising:  a reading unit which reads from a recording medium
a PlayList file, which contains information for controlling reproduction of a basic stream and an
expanded stream obtained by encoding a video stream imaged from a plurality of viewing points by
H.264 AVC/MVC, in which information on a play item configuring a main reproduction path referring to
the basic stream and a PID of a transport packet of the basic stream are described in a play item field
as a field in a playlist field, information on a sub reproduction path referring to the expanded stream is
described in a first field in an expanded field as ajftled outside the playlist field, and a PID of a
transport packet of the expanded stream is described in a second field in the expanded field, a first
transport stream which includes the basic stream, and a second transport stream which includes the
expandeq §§%ﬁﬁ5‘i@f%*5%‘ﬂ%9¥ the sub &pr@g%@g}egﬁuh represented by the infoimation described in
the first field;  a first separation unit which separates the transport packet of the basic stream from
the first transpottsireast based pnthe RIDdesgribed in the-playitem:fieldrin the PlayList file; a
second separation unit which separates the transport packet of the expanded stream from the second
transportREEARTH&sed BN Wid PID fesdrbad ircthebsecondlfield inftheassgandédsfield; and -83- a
decoding unit which decodes the transporg}gacket of the basic stream separated by the first separation

unit and tRe traneponhacket oFfhetexpandeti Stieant Saparatet b the* Secdiii-Sepatation unit. 2. The
reproduc%a&&w%we&%ingq_tot%'@irgéf%minj}t;e1@!9@@1%@0%i%%z%onf%g%gion path

includes sub reproduction path type information which represents a sub repro referring to
the expandetbstreay. rd: dhedepradiiciion apparatus aegerding to:Claim:1oi2, wherein the second
field further includes type information representing that the expanded stream is included in a transport
stream whighiis @iffetenefromathat obthedyasicstreamp 2t A repreduction methodscomprising the steps
of: reading from a recording medium a PlayList file, which contains information for controlling
reproduct 5fa basic stream and an expanded stream obtained by encoding a video stream imaged

from a plurality 9&@?""5&9 fggings Bxﬁc%g%’f‘g/ j%/c,}j%%%gg%r(%na%on Qn a play item configuring a
ing to the réam and a PID of a transport pach

main reproduction path referring asic stream an ansport packet of the basic
stream are-flesceibedin a-play iterxfield as.a: fielddr asplayhist field; infarmation.on g=sub reproduction
path referring to the expanded stream is described in a first field in an expanded field as a filed outside
the playlistfieldcaridca RID of otramsportpacket 184 d o thevexpandedstreaam issdescribed in a
second field in the expanded field, a first transport stream which includes the basic stream, and a
second tran8pétE stréam which includes the expanded stream referred to by the sub reproduction path
representtaggl&%t e information described in the first field,;

A CPU (Central Processing Unit) 151, a ROM (Read Only
Memory) 152, and a RAM (Random Access Memory) 153 are
interconnected by a bus 154.

[0304]

Moreover, an input/output interface 155 is connected to
the bus 154. An input unit 156 including a keyboard, a
meuse, and the like; and an output unit 157 including a
display, & speaker, and the like are connected to the
input/cutput interface 155, Moreover, a storage unit 158
including a hard disk, a non-volatile memory, and the like;
a communication unit 159 inciuding a network interface and

the like; and & drive 160 that drives & removable media 161



separating the transport packet of the basic stream from the first transport stream based on the PID
described in the play item field in the PlayList file;  separating the transport packet of the expanded
stream from the second transport stream based on the PID described in the second field in the
expanded field; and  decoding the separated transport packet of the basic stream and the separated
transport packet of the expanded stream. 85 INFORMATION PROCESSING APPARATUS,
INFORMATION PROCESSING METHOD, PLAYBACK APPARATUS, PLAYBACK METHOD, AND
PROGRAM ABSTRACT The present inventignyrelates to an information processing apparatus, an
information processing method, a playback apparatus, a playback method, and a program that are
capable of appropriately playing back content of 3D images. A Base view video stream (L image)

and a Depeadent.yiew.videq stream (Rimage),which arg geperated yising H.264 AVC/MVC encoding

method, and a PlayList, which is information for controlling playback, are recorded on an optical disc 2.
If the valuegb8IVC _flag that is set in the PlayList represents that information regarding 3D playback is
included, 3D playback is performed while also referring to the description of ExtensionData() in the
PlayList. InformHtisi régerdifguprayback efthe Degendent viewovidéo streamiisidestribed in the field

for Exten3|onD§1a1() The present invention is appllcable to a Blu-Ray (registered trademark) Disc
player. for example, loads & program stored in the storage

unit 158 to the RAM 153 through the input/output interface
155 and the bus 154 and executes the program, thereby
performing the series of processing described above.

[0306]

The program executed by the CPU 151 is, for example,
stored in the removable media 161, or is supplied through a
wired or wireless transmission medium such as a local area
network, the Internet, or digital broadcasting, and is
installed in the storage unit 158.

[0307]

The program executed by the computer may be a program
that performs processing in a time series in the order of
the description of the present specification, or may be a
program that performs processing parallely or at necessary
timing when the program is called.

[0308]

An embodiment of the present inventicn is not limited
to the embodiment described above, and may be modified in
various ways within the spirit and scope of the present
invention.

Reference Signs List



[0309]
1 playvback apparatus
2 optical disc

3 display apparatus
11 H.264/AVC encoder
12  H.264/AVC decoder
i3 Dependent view video enccder
14 multiplexer

31 controller

32 disc drive

33 memory

34 local storage

35 Internet interface
36 decoding section

37 operation input unit
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L. A reproduction apparatus compriging:

a reading unit which reads from a recording medium a
PlayList file, which contains information for controlling
reproduction of a basic stream and an expanded stream
obtained by encoding a video stream imaged from a plurality of
viewing points by H.264 AVC/MVC, in which informaticn on a
play item configurimg a main reproduction path referring to
the basic stream and a PID of a transport packet of the basic
stream are described in a play item field as a field in a
playlist field, information on a sub reproduction path
referring to the expanded stream is described in a first
field in an expanded field as a filed outside the playlist
field, and a PID of a transport packet of the expanded stream
is described in a second field in the expanded field, a first
transport stream which includes the basic stream, and a
second transport stream which includes the expanded stream
referred to by the sub reproduction path represented by the
information described in the first field;

a first separation unit which separates the transport
packet of the basic stream from the first transport stream
based on the PID described in the play item field in the
PlayList file;

a second separation unit which separates the transport
packet of the expanded stream from the second transport
stream based on the PID described in the second field in the

expanded field; and
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a decoding unit which decodes the transport packet of the

basic stream separated by the first separation unit and the

transport packet of the expanded stream separated by the

gsecond separation unit.

2. The reprcoduction apparatus according to Claim 1, wherein
the information on the sub reproduction path includes sub
reproduction path type information which represents a sub

reproduction path referring to the expanded stream.

3. The reproduction apparatus according to Claim 1 or 2,
wherein the second field further includes type information
representing that the expanded stream is included in a
transport stream which is different from that of the basic

stream.

4. A reproduction method comprising the steps of: reading
from a recording medium a PlayList file, which contains
information for controlling reproduction of a basic stream and
an expanded stream obtained by encoding a video stream imaged
from a plurality of viewing points by H.264 AVC/MVC, in which
information on a play item configuring a main reproduction
path referring to the basic stream and a PID of a transport
packet of the basic stream are described in a play item field
as a field in a playlist field, information on a sub
reproduction path referring to the expanded stream is
described in a first field in an expanded field as a filed

outside the playlist field, and a PID of a transport packet
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of the expanded stream is described in a second field in the
expanded field, a first transport stream which includes the
basic stream, and a second trangport stream which includes
the expanded stream referred to by the sub reproduction path
represented by the information described in the first
field;

separating the transport packet of the basic stream from
the first trangport stream based on the PID described in the
play item field in the PlayList file;

separating the transport packet of the expanded stream
from the second transport stream based on the PID described
in the second field in the expanded field; and

decoding the separated transport packet of the basic
stream and the separated transport packet of the expanded

stream.
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INFCEMATICN PROCESSING APPARATUS, INFORMATION PROCESSING

METHOD, PLAYBACK APPARATUS, PLAYRBACK METHOD, AND PROGRAM

ABSTRACT

The present invention relates to an information
processing apparatus, an information processing methoed, a
playback apparatus, a playback method, and a program that
are capable of appropriately plaving back content of 3D
images.

A Base view video stream (L image) and a Dependent view
video stream (R image), which are generated using H.264
AVC/MVC encoding method, and a PlaylList, which is
information for controlling plavback, are recorded on an
optical disc 2. If the value of MVC flag that is set in the
PlayList represents that information regarding 3D playback
is included, 3D plavback is performed while also referring
to the description of Extensionlata() in the PlaviList.
Information regarding playback of the Dependent view video
stream is described in the field for ExtensionData(}. The
present invention i1s applicable to a Blu-Ray (registered

trademark; Disc plaver.

Fig. 1



