DESCRIPTION Title of Invention RECORDING MEDIUM, PLAYBACK DEVICE, RECORDING
DEVICE, 5 PLAYBACK METHOD AND RECORDING METHOD FOR EDITING RECORDED
CONTENT WHILE MAINTAINING COMPATIBILITY WITH OLD FORMAT Technical Field 10[0001]
The present invention relates to a technical field of video editing. Background Art [0002] 15The video
editing includes various editing operations ranging from an advanced one that is associated with a
special visual effect to a basic one involvindEp&dRIEI€XdN, division, or integration of video images.
In recording of a video, the video is encoded by an encoding method such as MPEG2 or MPEG4-AVC,
stored in a stream file of the MPEG2-TS format, and written onto a recording 20 medium. The video
data is recorqgd §F pfilenesmat on the recording medium. Accordingly, as is the case with a general
computer file, a stream file of the video data can be partially deleted, divided, or intﬁ%ated by rewriting

the file system maWIN&MBWMnB@ﬁX%Q% %@E@BEQ?B@FW@ VtF@Efile system
managemepy IRPHNGHRN. INEEIIHE UNGIPD Ok CoRIBINGICMIBIAIDAION (NG YRR
implemented as a standard feature in a recording device or a playback device. [0003] Conventionally,
the data forRaE ORI oS TR be WditHdEh ad AEE I AdditedGo FeVEMIMBIAVIREcondihglformat in

which videooqﬁ@ﬂgﬂﬁ%ep recorded

Technical Field

10 [0001]
The present invention relates to a technical field of video editing.
Background Art
[0002]
15 The video editing includes various editing operations ranging from an

advanced one that is associated with a special visual effect to a basic one involving a
partial deletion, division, or integration of video images. In recording of a video,
the video is encoded by an encoding method such as MPEG2 or MPEG4-AVC,
stored in a stream file of the MPEG2-TS format, and written onto a recording
20 medium. The video data is recorded in a file format on the recording medium.
Accordingly, as is the case with a general computer file, a stream file of the video
data can be partially deleted, divided, or integrated by rewriting the file system
management information. Since the editing is realized only by rewriting the file
system management information, an editing function of a
25  file-system-information-rewriting type is implemented as a standard feature in a
recording device or a playback device.
[0003]
Conventionally, the data format of the video data to be edited had been
limited to the realtime AV recording format in which video data had been recorded

30 by the user. However, in recent years, the editing target has widened, and the



30 by the user. However, in recent years, the editing target has widened, and the recording format for
recording movies has been included in the target of stream editing such as the partial deletion,
division, or integration that is realized by rewriting the file system. The movie recording format for
recording movies has been revised variously to provide higher image resolution, higher grayscale of
pixels, 5 higher functions, and extra value, and the revision is still going on. Patent Literature 1 below
discloses atdenondmie donakagioofithesireameditindgsudieas thelypdrdiainddetiangetiviictreamintegration

that is realized by rewriting the file system. Citation List 10Patent Literature [0004] Patent Literature 1:
P Intorm SHOHRE ATE ROl N EALHF B0 0 5Tt T4 a1 T risH o Beical

Problem [008R}#is gheyedilabigsiermat THdens vis dessidigs ahaya, fPiRblRdlroneeviathiRe

compatibilitg with a legacy device occurs, where the legacy device is a device that 20 can process only
the data of BACHIBNIRSThEYAQBPYSE REpN dRIZheE HRHISS ToRadmiiptinagh Bsaacataing t of the

latest rg\/iSiHﬂgiﬁ}O%&iH}ﬁ legacy dey i%ﬁ%‘}' and the revision is still going on. Patent

Literature 1 below discloses a known technology of the stream editing such as the

partial deletion, division, or integration that is realized by rewriting the file system.

Citation List

10  Patent Literature
[0004]
Patent Literature 1:

PCT International Application Publication No. WO 02/052556

15  Summary of Invention
Technical Problem
[0005]
As the editable format widens as described above, a problem concerning the
compatibility with a legacy device occurs, where the legacy device is a device that
20  can process only the data of an old format. Suppose here that a recording medium
in a movie recording format of the latest revision is loaded in a legacy device and
becomes the target of editing by the legacy device. The legacy device then
attempts to edit, among the video data having been recorded in the latest movie
recording format, only portions that are common to the old recording format. In
25  most cases, for the latest recording format, the common portions are often portions
provided to maintain the compatibility with the old recording format. In that case,
when the recording medium on which video data is recorded in the new format is
loaded in and edited by the legacy device, the remaining portions excluding the
common portions are lost by the editing performed by the legacy device. The

30 portions excluding the common portions are portions having been supplemented by



becomes the target of editing by the legacy device. The legacy device then attempts to edit, among
the video data having been recorded in the latest movie recording format, only portions that are
common to the old recording format. In 25 most cases, for the latest recording format, the common
portions are often portions provided to maintain the compatibility with the old recording format. In that
case, when the recording medium on which video data is recorded in the new format is loaded in and
edited by thhdagarfoevite, theammhaiglingtipodibnsgexaitding the esmrieoto paetionsmacevidsbby the

editing performed by the legacy device. The. 30 portions excluding the common portions, are portions
naving beeR QHSBoaRTHE by b SE 6 A K EOTIRG e Letiig hakds NIRbOSURTE to view
some videocpatlipnstthatipRvmbes feket@idachinl thesRew ieuaatof Patds R eaicWheniR vigeo content
of a high image resolution and r;tighr?rayscale of pixels recorded in the new format is edited by the

©

legacy devifdhidh edisskdeedionfgtatadsvine ofdhshe SRR ESFM A nHAtAfSHdSo R that is
comma to 4 Rith LSGHAING (D2l Wb R EaliR R RNAEc Y TaedieHeRpIfng formatis

lost. That is to say, a valuable video content owned by a user is lost against the willof the user. This is
a great protemaifronbet préctivatipoinkpivded b 006 heeR=atent ingefatarat isnhesttioNdu@lsove discloses
a structure in which wqﬁn a.IiaiIure oceurs to th%data structyre defined i&the fﬁrn}atththe medium is

e Vi co ¢ will of the user

say, a yalu WINe a user 1S _lost ainst . .
treated as a r?fjn-p‘fayaab e me |um.%?h ISS ruéiure,sﬁowever, ?I%e user no longer can view the movie

recorded orTtie ineditear. fsblbe atbar hpretticatqrlize ¢f higher image resolution and a higher
grayscale ot{#f)ixels, the data size of the compress-encoded 15 image increases to a large extent. A
problem wi 998$rd to this structure is that the recording medium lacks practical usefulness since it is

”Othqfiﬁit[’é% g)?]daeﬁ%t@ﬁ fhRySURENIARRHARR 4BaY ORI AdAgs tRROTHINGh RIS AR R recording
medium.

failure occurs to the data structure defined in the format, the medium is treated as a
non-playable medium. With this structure, however, the user no longer can view
the movie recorded on the medium. On the other hand, to realize a higher image
resolution and a higher grayscale of pixels, the data size of the compress-encoded
15 image increases to a large extent. A problem with regard to this structure is that
the recording medium lacks practical usefulness since it is not possible to delete the
above-mentioned data that occupies a large recording area in the recording medium.
[0007]
It is therefore an object of the present invention to avoid, among data
20  recorded in the latest format, a portion common to data in an old format from being

rewritten later.

Solution to Problem
[0008]

25 The above object is fulfilled by a recording medium on which a stream file
and an index file are recorded, the index file including an editability flag and an
extended editability flag, the editability flag indicating, while set on, the recording
medium being treated as an editable medium by a legacy device which does not
support recording and editing of stereoscopic video, and while set off, the recording

30 medium being treated as a non-editable medium by the legacy device, and the



It is therefore an object of the present invention to avoid, among data 20 recorded in the latest format,
a portion common to data in an old format from being rewritten later. Solution to Problem [0008] 25The
above object is fulfilled by a recording medium on which a stream file and an index file are recorded,
the index file including an editability flag and an extended editability flag, the editability flag indicating,
while set on, the recording medium being treated as an editable medium by a legacy device which
does not supgentirecaxdlinbibind 8diingdtstergosdapic satdem, athd whderdetgofiedeiracbedigg 30

fing incicat P SBCHE FEROHIT BB B TAi e A0 G B ORI, Bt
non-legacy deyie® BYeRenhi IR &HERIkY faspisiert atctheinonniRuagitide Vigesritpisipig recording
and editing of stereoscopic video. 5 Advantageous Effects of Invention [0009] With the
above-descYided: structure, since the editability flag is set OFF when the extended editability flag is
present, the information expanded by the new 10 recording format is prevented from being rewritten.
This prevents occurrence of an incidence that a valuable video content owned by a user is lost against
the will of thisdysertagestisdréfects phdsistatoBupply a movie, in the latest format, to the non-legacy
device, whil[%&syenting occurrence of an inappropriate change in the content.
With the above-described structure, since the editability flag is set OFF
when the extended editability flag is present, the information expanded by the new
10  recording format is prevented from being rewritten. This prevents occurrence of an
incidence that a valuable video content owned by a user is lost against the will of the
user. It is therefore possible to supply a movie, in the latest format, to the
non-legacy device, while preventing occurrence of an inappropriate change in the
content.
15
Brief Description of Drawings
[0010]
FIG. 1 illustrates a home theater system which includes a playback device, a
display device and shutter-type glasses.
20 FIGs. 2A and 2B illustrate one example of images displayed on the display
device.
FIGs. 3A-3C illustrate, in comparison, a plurality of frame images
constituting the two-dimensional video and a plurality of frame images constituting
the stereoscopic video.
25 FIGs. 4A—4C illustrate a compressed slice data sequence stored in one
video access unit, a macro block, and a Closed-GOP and an Open-GOP that are
composed of MVC view components.
FIGs. 5A and 5B illustrate typical three types of two-dimensional video

streams.

30 FIGs. 6A—6D illustrate syntax of Index.bdmv written in an object-oriented



15 Brief Description of Drawings [0010] FIG. 1 illustrates a home theater system which includes a
playback device, a display device and shutter-type glasses. 20FIGs. 2A and 2B illustrate one example
of images displayed on the display device. FIGs. 3A-3C illustrate, in comparison, a plurality of
frame images constituting the two-dimensional video and a plurality of frame images constituting the
stereoscopic video. 25FIGs. 4A-4C illustrate a compressed slice data sequence stored in one video
access unitpeograsrming dthkn guege Otodexd(bR Bhday DpeneGaP. that are composed of MVC view

components. FIGs. and 5B illustrate typical three types.af two-dimensional video streams. 30FIGs.
6A-6D illustrate syné@'of In%ex.b ?/t’{ﬁﬁvt%;ni i?n obj%oéf-gdﬁgmed P(Sgrarﬁﬁﬂﬁﬁ”i%uagtg or
describing Blydialedis@famnaly Higu7illustratestheconditionsforgeneratingthe extended editabitily flag.

FIG. 8 illustrates, in a table format, the condition to set editability flag to
5  *“0” and how the recording device is treated when the extended editabitily flag is set
to “1”.

FIG. 9 is a flowchart illustrating the procedure for judging whether or not a
disc with data written in the extended format is editable.

FIG. 10 is a flowchart illustrating the procedure for judging whether or not a

10  blank disc is editable when recording a content newly onto the blank disc.

FIG. 11 illustrates the cases where a recording medium, on which an
MVC1080@24p/50i/601 3D video content has been recorded by a 3D shooting
device, is loaded in a recording device not supporting the Blu-ray Rewritable
version 3.1 and in a recording device supporting the Blu-ray Rewritable version 3.1.

15 FIG. 12 illustrates a case where a recording device records a TV broadcast.

FIG. 13 illustrates the syntax for creating a playlist information file with an
object-oriented programming language.

FIG. 14 illustrates a bit assignment in PSR31.

FIG. 15 illustrates a bit assignment in PSR29.

20 FIG. 16 illustrates a bit assignment in PSR23.

FIG. 17 illustrates a bit assignment in PSR24.

FIG. 18A—18C illustrate a bit assignment in PSR22 and the mode selection
procedure.

FIG. 19 illustrates the internal structure of a multi-layered optical disc.

25 FIG. 20 illustrates the directory hierarchical structure of the media movie
database area.

FIG. 21 illustrates the process of obtaining one transport stream from the
MVC1080@24p/501/601 base-view video stream and the MVC1080@?24p/501/601
dependent-view video stream.

30 FIGs. 22A—-22C illustrate one example of PES packets, TS packets, source



FIG. 8 illustrates, in a table format, the condition to set editability flag to 5 "0" and how the recording
device is treated when the extended editabitily flag is set to "1". FIG. 9 is a flowchart illustrating
the procedure for judging whether or not a disc with data written in the extended format is editable.
FIG. 10 is a flowchart illustrating the procedure for judging whether or not a 10 blank disc is editable
when recording a content newly onto the blank disc. FIG. 11 illustrates the cases where a
recording npediets, andiidh.an MVC1080@24p/50i/60i 3D video content has been recorded by a 3D

shooting device, is ed in a recording devjce. not sypporting the Blu-ray. Rewritable version 3.1 and
in a recording devic@?ﬁp%é%ﬁ%gﬁﬁéi%ﬁ&%?t&%Wﬁ% %gﬁg% Qﬁtﬁfééﬁ%{g}eﬁqﬁﬁgﬁﬁtﬁga case where
a recording device mgeprdsa idsarpasicastresporfaéacd 3atusipatasethexsymax fpr ehaptinamdplaylist
information file with an object-oriented programming Ianglé?&e. FIG. 14 illustrates a bit assignment in

PSR31. FIGIapsnnisiaeasia thtasesh ndnt Hmesiss tho e G Hi6ides %60 a Sarsnrient in
PSR235 FIG ddo 4R A RY RESIE ?68%@2}(@%%%1 depdl@nt 848Gl sHale,a bit assignment in

PSR22 and the mode selection procedure:. . 19 illustrates the internal structure of a multi-layered
optical disc. 25FIG . FG#lukiratés thel bistatorthhiertachakc slrstriuctsrefofhthplmduiainfonieatiatabase

area. gg 21 illustrates the process of obtaining one transport stream from the
MVC1080 %p/SOi/GOi base-view video stream and the MVC1080@24p/50i/60i dependent-view video
stream. FIG. 26 illustrates a correspondence among a playlist, Extents, an EP_map,

and a source packet sequence obtained by multiplexing the MVC1080@24p/501/60i

10  base-view video stream and the MVC1080@24p/501/601 dependent-view video
stream.

FIG. 27 illustrates parameter settings for generating a playlist including
playback-permitted entries of an AVC1080@60P/50P video stream.

FIGs. 28A and 28B illustrate the internal structures of the recording device

15  and the playback device.

FIG. 29 illustrates the internal structure of the playback unit 2002.

FIG. 30 illustrates the internal structure of the system target decoder 104.

FIG. 31 illustrates the procedure of reading source packets based on the
playlist information.

20 FIG. 32 illustrates the internal structure of the recording unit.

FIG. 33 is a flowchart illustrating the stream generation procedure.

FIG. 34 is a flowchart illustrating the procedure of recording the BDMV
database including the 3D content represented by the MVC1080@24p/501/60i
stream.

25 FIG. 35 is a flowchart illustrating the procedure of recording the BDMV
database including Progressive Video represented by the AVC1080@60P/50P video
stream.

FIG. 36 illustrates a detailed structure of the editing unit 2004.

FIGs. 37A—-37C illustrate the case where the front part is deleted.

30 FIG. 38 illustrates how stereoscopic video images change due to deletion of



30FIGs. 22A-22C illustrate one example of PES packets, TS packets, source packets, and PMT.
FIGs. 23A-23E illustrate the internal structure of the clip information file. FIG. 24 illustrates
correspondence among the Extents, EP maps, and transport stream obtained by multiplexing the
MVC1080@24p/50i/60i base-view 5 video stream and the MVC1080@24p/50i/60i dependent-view
video stream. FIGs. 25A-25D illustrate the internal structures of the playlist information file. FIG.
26 illustratetha frontgspondence among a playlist, Extents, an EP map, and a source packet sequence

obtained by multiplexing.the MVC1080@ 24p/50i/60i 10 base-view video stream and the
V10800 2me0T A S TR oS SHRYC TS (o i e AL ok AFAENRE Uiings for

generating 3plapistincluding playback-permitted entries of an AVC1080@60P/50P video stream.
FIGs. 28A and 28B illustrate the internal structures of the recording device 15 and the playback

device. FIG. 29 illudtFste A it rtivstratadne srseepragihekashrapbbdetetsdso illustrates the
internak structure ofghg systemytarae,deapdel. 14, Bk hilysimies theipirasgure of reading source

packets based on the playlist information. 20FIG. 32 illustrates the internal structure of the recording
unit. FIG. 42 is a flowchart illustrating the procedure for partial deletion of the

main TS.
FIG. 43 is a flowchart illustrating the procedure for deletion of a middle part
of a stream.
10 FIG. 44 is a flowchart illustrating the partial deletion of Extent.
FIG. 45 is a flowchart illustrating the rewriting of allocation descriptors.
FIGs. 46A and 46B illustrate the procedures for deleting the front part and
end part of ATC sequence and STC sequence.
FIG. 47 illustrates the procedure for deleting the middle part of ATC
15  sequence and STC sequence.
FIG. 48 illustrates a continuation of the procedure for deleting the middle
part of ATC sequence and STC sequence.
FIG. 49 is a flowchart illustrating the procedure for the integration of
playlists.
20 FIGs. 50A and 50B illustrate one example of a recording area of an ssif file.
FIG. 51 illustrates how Extents included in an ssif file become the structural
elements of the files of the three formats.
FIG. 52 illustrates the procedure for generating the dependent-view data
block and the base-view data block.
25 FIG. 53 illustrates the relationships among the clip information file, playlist,
and ssif file.
FIG. 54 illustrates one example of identifying the location of an Extent by
using the EP map, EP map SS, allocation descriptor, and Extent start point
information.

30 FIG. 55 illustrates one example of identifying the location of an Extent by



FIG. 33 is a flowchart illustrating the stream generation procedure. FIG. 34 is a flowchart
illustrating the procedure of recording the BDMV database including the 3D content represented by the
MVC1080@24p/50i/60i stream. 25FIG. 35 is a flowchart illustrating the procedure of recording the
BDMYV database including Progressive Video represented by the AVC1080@60P/50P video stream.
FIG. 36 illustrates a detailed structure of the editing unit 2004. FIGs. 37A-37C illustrate the case where
the front pausiagléieteldo @dtoit>d S8rihtetratelshhoen stereqeuapinfddestiomages change due to deletion of

the front part. FIG. 39 illystrates a sterepscopic video image that is viewe wearing the 3D
glasses. FIGs. 40Ai%b ﬁﬁ.lktiﬁﬂéafﬁé %Qi@%eygﬁﬁ‘fg f&éf%?ag’ eﬁé‘f&l? ﬁé%&ﬂ@ﬁ%&lﬁustrme the
case wherertherauddietpamismelaindebol; A4lis aflowmsmatt illustrating the procedure for partial
deletion of the main TS. FIG. 43 is a flowchart illustrating the procedure for deletion of a middle

part of a stream. 1081@s- &4 452 flovidnsireigubicqipef eiaselsdideeibhopixiétit. FIG. 45is a
flowchayt illustrating-foe reyiling pf gipeaiiondlesqubionis. kG 4RMAepaA8R Mystitefhgrocedures

for deleting the front part and end part of ATC sequence and STC sequence.
deleted.

FIGs. 59A—59F illustrate the case where the last part of an ssif file is
deleted.

FIGs. 60A—60D illustrate the case where the middle part of an ssif file is

10 deleted.

FIGs. 61A—61F illustrate allocation descriptors of m2ts files located before
and after the deleted middle part, and Extent start point information of parts of the
file base and file dependent located before and after the deleted middle part.

FIG. 62 is a flowchart illustrating the partial deletion of Extent.

15
Description of Embodiments
[0011]
A recording medium including the above-described problem solving means
can be implemented in the industry as a product such as a disc medium for recording
20 images or a memory card medium. A playback device including the
above-described problem solving means can be implemented in the industry as a
player device, and a recording device including the above-described problem solving
means can be implemented in the industry as a recorder device. A playback
method and a recording method including the above-described problem solving
25 means can be implemented in the form of a processing procedure of a computer
program incorporated in the above-mentioned player device and recorder device,
respectively. A home theater system illustrated in FIG. 1 includes these products
in a specific form. FIG. 1 illustrates a home theater system which includes a
playback device, a display device and shutter-type glasses. As illustrated in FIG. 1,

30 the home theater system includes a multi-layered optical disc 1000, a recording



FIG. 47 illustrates the procedure for deleting the middle part of ATC 15 sequence and STC sequence.
FIG. 48 illustrates a continuation of the procedure for deleting the middle part of ATC sequence and
STC sequence. FIG. 49 is a flowchart illustrating the procedure for the integration of playlists.
20FIGs. 50A and 50B illustrate one example of a recording area of an ssif FIG. 51 illustrates how
Extents included in an ssif file become the structural elements of the files of the three formats.

FIG. 52 illusteates theé)prozedaredorggdaerating e dependentoigmwlddz0blosk Bvidithvadase-view data

block. 25FIG. 53 illustrates relatipnshijps among the clip information file, playlist, ssif file.
1. 54 1IUSAHEY o St oA ITG IHE SESHGn LIS ExiEREB AR HRE 0ag P map
SS, allocatigidasriiriatemmns Ftentseiaidpainb8)farmaadian, S5y usiaies ompexample of
identifying the location of an Extent by using the allocation descriptor and Extent start point

informationProVideraisses iiNidirstew iR laylist, which is defined by the playlist file (mpls file) recorded in
the BDMV (EUG ry, and a 3D playlist. FIGs. 57A-57C illustrate three patterns of editing of the playlist.
5FIGs. 58A-58F illustrate the case where the front part of an ssif file is deleted. FIGs. 59A-59F
illustrate the case whererthki testauedt eftanalsdif€iled80 is a portable recording medium having

a format for recording movies.
[0013]
The recording device 1001 is a legacy device that does not support the latest

10  revised standard of the movie recording format, and executes recording, playback
and editing of the optical disc. The recording device 1002 is a non-legacy device
that supports the latest revised standard of the movie recording format, and executes
recording, playback and editing of the optical disc.

[0014]

15 The remote control 1003 is a device for receiving operations made by the
user on a hierarchical GUI for the execution of editing operations and recording
operations. To receive such operations, the remote control 1003 is provided with: a
menu key for calling a menu representing the GUI; arrow keys for moving the focus
among GUI parts constituting the menu; an enter key for performing an enter

20  operation on a GUI part of the menu; a return key for returning from lower parts to
higher parts in the hierarchy of the menu; and numeric keys.

[0015]
The display device 1004 receives pixel bit values of one screen from the
recording devices 1001 and 1002 via an inter-device interface, and displays an

25 1image by driving display elements of the display panel in accordance with the
received pixel bit values. The image display is performed in any of: 2D output
mode in which one screen image is displayed for one frame period; and 3D output
mode in which a left-eye image and a right-eye image of one screen is displayed for
one frame period. When a user not wearing the shutter-type glasses sees the screen

30  of the display device, the user sees the image data of two or more view-points (in



deleted. FIGs. 60A-60D illustrate the case where the middle part of an ssif file is 10deleted. FIGs.
61A-61F illustrate allocation descriptors of m2ts files located before and after the deleted middle part,
and Extent start point information of parts of the file base and file dependent located before and after
the deleted middle part. FIG. 62 is a flowchart illustrating the partial deletion of Extent. 15 Description
of Embodiments [0011] A recording medium including the above-described problem solving
means can BEGimipleieelettdye thelimdistoyasmagexiuat suthtasvadischae dicenofarkadovdihg 20
images or a memgqry card medium. A playback device including the above-described problem solving
means can %@ﬁrﬁ&gﬁented in the industry as a player device, and a recording device including the
above-desdilpad problem solving means can be implemented in the industry as a recorder device. A
playback method and a recording method including the above-described problem solving 25 means

can be implementebih IRbshafiing dprsee Rgihroeernleaasy devieh ansk BremgHemiirasieated in the
above-gnenB%%q&%%{&ﬁM}gg_Mg%?ﬁ&ﬁrcgsec\(ice, respectively. A home theater system illustrated in

FIG. 1 includes these products'in a specific form. FIG. 1 illustrates a home theater system which
includes a plYyBACck device, a display device and shutter-type glasses. As illustrated in FIG. 1, 30 the

home theater syste inc,!udes a rgulti-laéer%iogpttical disc 1OOOéS?rira coqor%ing @ggice 100],1,i ahrecording

device 1002, a remo eeco%qr%ﬁt% BS,t%lt broadcar%flsdri%}fﬁa}eérewce satsjtgtir% device 1005,

a terrestrialigtatioe 000V piopiasival antenna 1007, station 1006, and active-shutter-type glasses
1008, and provides users with viewing. 5[0012] The multi-layered optical disc 1000 is a portable
recording iLith having a format for recording movies. [0013]

10 The terrestrial antenna 1007 receives the terrestrial TV broadcasts including
the 3D TV programs, and outputs the received broadcasts to the recording devices
1001 and 1002. The recording devices 1001 and 1002 perform recording processes
of the input broadcasts.

[0019]

15 The active-shutter-type glasses 1008 close one of the right-eye and left-eye
shutters and open the other in each of a plurality of display periods that are obtained
by dividing a frame period. This structure creates stereoscopic images. In the
left-eye display period, the right-eye shutter is set to a closed state. In the right-eye
display period, the left-eye shutter is set to a closed state. The shutter-type glasses

20  have a wireless communication function, and can transmit information indicating the
remaining capacity of an embedded battery to the display device 1004 upon request
therefrom.

[0020]
The following describes one example of images displayed on the display

25  device of the system with reference to FIGs. 2A and 2B. There are two types of
images that can be displayed on the display device: a two-dimensional image as
illustrated in FIG. 2A; and a stereoscopic image as illustrated in FIG. 2B. The
frame image of the stereoscopic image illustrated in FIG. 2B is an image generated
by overlaying a left-eye image with a right-eye image during one frame period.

30 [0021]

10



The recording device 1001 is a legacy device that does not support the latest 10 revised standard of
the movie recording format, and executes recording, playback and editing of the optical disc. The
recording device 1002 is a non-legacy device that supports the latest revised standard of the movie
recording format, and executes recording, playback and editing of the optical disc. [0014] 15The
remote control 1003 is a device for receiving operations made by the user on a hierarchical GUI for the
execution of editingidperaBoilkismalt¢e corelingaagdreatibnseWmpe befiveysuehdopghatiyes ez eemote

control 1003 is provided with: a menu key for callin enu, representing.the GUI; arrow keys for
moving the BLEBrEng U SO Lo BHO o HRa, o duier RoyHER el i hnter 20
operation ofegeftidnPast afitheninenuwadeture Keotifas-saiHEBINGSEOBIIRYEr PBUS tBIbighaigiarts in the

hierarchy of the menu; and numeric keys. [0015] The display device 1004 receives pixel bit values of
one screen ks digrigdviexs: 1001880 LOEPWIA AT HNSEAUYIE FNePmOE ABrEhatsplays an 25

image by ddying diRpleyeletiente. afibe,isplent DROSLIRLRASPEAANSR ML dhe feaRIvRA Rige! bit values.

The image display is performed in any of: 2D output mode in"which one screen image is displayed for
one frame pldriotinevod SRhomwlitintbdetén thhidhalirayeinragd antwaiyht-Alse ittegéenefane screen
is displayed folgtone fﬁarln(%?]%%{lod. tg\épe[iha l_ﬁ%rltnot wearing the shutter-typeB%Iasses.see the screen

30 of the digfﬁay evice, sUSer Sles'the | g'ee%%ta{%?%molt%r ‘rﬁg%eview-p in’t’geﬁﬁnﬁ&hf the

left-eye ancheighé-elyetisnagps)dnRsiaGsbeedtenheenavesiaitwithhedeh-eiesind right-eye
images, and the stereoscopic image is played back. FIG. 2B illustrates that a
10  stereoscopic video image appears at an intersection of the two lines of sight.
[0022]

With a specific example of the stereoscopic image having been presented,
the description is continued in the following, centering on the recording onto the
recording medium and the video stream which is a target of editing. The video

15  stream plays back a two-dimensional video or a stereoscopic video by playing back
a plurality of frame images.
[0023]
FIGs. 3A-3C illustrate, in comparison, a plurality of frame images
constituting the two-dimensional video and a plurality of frame images constituting
20  the stereoscopic video. In FIGs. 3A—3C, the horizontal direction represents a time
axis, and a plurality of frame images are provided along the time axis, wherein each
frame image is represented by pixels arranged on an X-Y plane. The frame images
includes: a frame image that is generated by overlaying a right-eye image and a
left-eye image of the progressive method; and a frame image that is generated by
25  overlaying a right-eye image and a left-eye image of the interlace method. FIG. 3A
illustrates a progressive 3D video composed of left-eye and right-eye images of the
progressive method. The progressive 3D video is composed of frame images of the
19201080 progressive method, and its frame rate is 24 Hz (23.976 Hz). These the
left-eye and right-eye images are encoded with the MVC. The Multiview Video
30 Coding (MVC) is a subset standard of the MPEG-4 AVC/H.264. The MVC
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[0016] The 3D shooting device 1005 is a non-legacy device and executes recording, 5playback
and editing of the optical disc. [0017] The terrestrial station 1006 transmits terrestrial TV
broadcasts which include 3D TV programs. [0018] 10The terrestrial antenna 1007 receives the
terrestrial TV broadcasts including the 3D TV programs, and outputs the received broadcasts to the
recording devices 1001 and 1002. The recording devices 1001 and 1002 perform recording processes
of the inputinipedcasthe[@019)2SSibe atfivestyttentippedlasskschdild close onebfrtheyrigiit-eye and
left-eye shutters and open the other in each of a plurality of display periods that are ohtained by
dividing & PARETRAHGA M HR RSP ¥ ke, S BBCSRTCHRIBED) IR i IR SUTaREy Period, the

right-eye shytiende seuinREivsedsipiennishight-ouaisniay period, the left-eye shutter is set to a
closed state. The shutter-type glasses 20 have a wireless communication function, and can transmit

information i#¢ating the remaining capacity of an embedded battery to the display device 1004 upon

reques therefrom. 92017 e, Gliqwdng dascrines P exAENIH AldmasrRsdiselayed;onbe.display 25

device of the system with reference to FIGs. 2A and 2B. There are two types of images that can be
displayed omtingeslispldyedienvictica nethihendionahiartayed S MusidatedsindF@odAl ahdrarstereoscopic

mage o e B SR R s 2o
30[0021] conversion from the field rate. An interlaced MVC1080@60i/50i video stream,
which represents an interlaced MVC1080@60i/501 video, is composed of an
10 MPEG4-MVC1080@60i/501 base-view video stream and an
MPEG4-MVC1080@601/501 dependent-view video stream (these video streams are
collectively called “MVC1080@60i/501 video streams™). It is assumed here that an
image with horizontal lines, such as the one illustrated in FIG. 3B, represents an
interlaced image. Conversely, an image without horizontal lines, such as the one
15  illustrated in FIG. 3A, is assumed to represent a progressive image.
[0025]

The video streams representing stereoscopic videos include an
MVC1080@24P video stream and an MVC1080@60i/501 video stream. In the
following, the MVC1080@60i/501 video stream is explained as a representative of

20  these. This is because a stereoscopic playback of the MVC1080@24P video
stream is supported by a BD-3D player which is dedicated to a 3D version of the
Blu-ray ReadOnly disc, while a stereoscopic playback of the MVC1080@60i/501
video stream is not supported by any of the existing playback devices for Blu-ray
ReadOnly disc, and interests of the parties concerned are centered on the

25  MVCI1080@60i/501 video stream.

[0026]

FIG. 3C illustrates data structures assigned to the frame periods. As
illustrated in FIG. 3C, each frame period such as “Frame (1), “Frame (2)”, and
“Frame (3)” is assigned with a video access unit. The video access units constitute

30  view components of the MPEG4-MVC. The left-eye and right-eye images that are
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FIG. 2B illustrates one example of viewing left-eye and right-eye images through the
active-shutter-type glasses 1008. A line of sight vwl represents reception of an image when the
active-shutter-type glasses 1008 block light transmission to the right eye. A line of sight vw2
represents reception of an image 5 when the active-shutter-type glasses 1008 block light transmission
to the left eye. The line of sight vwl indicates that the left-eye image is viewed. Also, the line of sight
vw?2 indicatdbuitedttiearghithey @ vedad is lévedBByaveratingothpaetivet shattecaypogtasses 1008, the

user alternately views the left-eye and right-eye | es, and. t terepscapic image is played back.
F1G. 28 I PESRHATY 2OUATHERHE e HSQEMERME 5l Cin o aPGAcHish G HSNnes of
sight. [00224f the WithmEpeefiarexamplectf thienpenenscopite iage Joaviigdaean praspriad the
description is_ continued in the_followi.r?, centering on the recording onto the recording medium and the
video streaf®fwhi¥Als Wik aietine ddvifee Teeevidaytidelipitem pIRVSIOHBK SOOI ISHERIINE video or a

stereoscopig.yideq ypiaying back & RiyalY oiHame tagasd00a3lA1as: s Gllisrrate. in

comparison, a plurality of frame images constltl}%g the two-dimensional video and a plurality of frame
images constit(fimgdahleersteregssbpimveitege:im ANAd. 3niBSiothegharixonpatsiedcsiorerdptesents a

time axis, and & pluraliy gt iame images are, provided alono (e Ui xs whereln eagh frame image
is represented Dy pixéls arranged on -Y'plane. The frame images includes: a frame image that is

generated y@\widayingachgiftdyebisagecandanlpbineye imadaeeoféhendkagrersivedngibasitand a
frame image that is generated by 25 overlaying a right-eye image and a Ieft-%\‘/?e image of the interlace

method. FICOBAHiStaReR deprigRsKHidesT Uiidp Eapaiey &idsr-aleammddsgrndsidHieles of the

10  video stream).
[0027]
FIG. 4A illustrates a compressed slice data sequence stored in one video
access unit. As illustrated in FIG. 4A, the compressed slice data sequence stored in
one video access unit is composed of 68 slices, namely, slice data 1 to slice data 68.
15  Each slice is composed of 1920x16 pixels. Accordingly, 68 slices are composed of
1920x1080 pixels that constitute an image of one screen.
[0028]
The lead line cu2 indicates a close-up of the internal structure of a slice.
As illustrated in the close-up, each slice of composed of 120 macro blocks. Each
20  macro block stores code words for an image of 16x16 pixels. FIG. 4B illustrates
the structure of the macro block. The macro block in this example is of a 16:8:8
format, and includes: a macro block (MB) header; a code word of luminance Y of
16x16 pixels; a code word of red color difference Cr of 8x8 pixels; and a code word
of blue color difference Cb of 8x8 pixels. The macro block header contains a
25  picture specifier in which a picture number, which identifies a view component that
1s to be referenced when the macro block is decoded, 1s described. It should be
noted here that each frame image constituting a two-dimensional video is a picture
that is formed by extracting a plurality of slices of one screen from the NAL unit
group existing in one access unit of a video stream, and decoding the slices.

30 [0029]
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progressive method. The progressive 3D video is composed of frame images of the 192081080
progressive method, and its frame rate is 24 Hz (23.976 Hz). These the left-eye and right-eye images
are encoded with the MVC. The Multiview Video 30 Coding (MVC) is a subset standard of the MPEG-4
AVC/H.264. The MVC improves the compression efficiency compared with compressing a plurality of
viewpoints independently, by using not only the similarity in the time direction of the video but also the
similarity among théwiehgpothts. 0411 fandBiilagtaidls smiatbrtaddGD3Bdee dompaskd of left-eye
and right-eye images of the interlace methad. The interlaced 3D yideo is composed of frame images of
the 15208 1080 AL el SRS AR Ao S B0 Ol PASir AETVGISfoh THS5HT e i

rate. An inteslageddd VAT @ROUSRL Mg SHiearacyihiah I eRpeiriant inienaEddo stream,
MVC1080@60i/50i video, is composed of an 10 MPEG4-MVC1080@60i/50i base-view video stream

and an MPREsh-fistaroes aBuinDi s drddat-Drsiedide ol etheel Gideerggedmistarés collectively
called "‘MVGHLORNQ@GQY %Qk&ﬁﬁ%ﬁ“&?s@%'iédﬁ BRI ihat 3 inagmith parizgawl lines,

such as the one illustrated in FIG. 3B, represents an interlaced image. Conversely, an image without
horizontal linesy,suehdasaheighe cysillaftated imrgS. 3vich agsumbthioekplesedtaodiogressive

image. [002 The video streams representing stereoscopic.videos include an MVC1080@24P
Vb strear RSSO BT TS LA TR RIS VSt oS BGl01 video
stream is explaifibedasisoieprasentafivacd FtheserTiis imdedausddaustereaaaanis paybaek of the

MVC1080@24P video stream is supported by a BD-3D player which is dedicated to a 3D version of
the Blu-ray REWEh R dhscY idRnesears bl plehaybadkmbrideiresnsergbolises idkeYsream is

not SURPOftQHdbﬂgmbé% g SXSHRELRIAMDE6H HRY ?gé@dfé%@iﬁgr WHRIAQRI, distmBReipiggsts of the

parties concerned are centered on the 25 MVC1080@60i/50i video stream. [0026] FIG. 3C illustrates
data structuieis@seigned to the frame periods. As

[0030]
The picture specifier included in the macro block refers to a picture number
that is assigned to a piece of non-compressed picture data among a plurality of
15 pieces of non-compressed picture data that are stored, as reference pictures, in a
decoded picture buffer in the MVC video decoder. In the case where odd picture
numbers are assigned to decoded images of base-view components and even picture
numbers are assigned to decoded images of dependent-view components when the
MVC1080@60i/50i1 video stream is decoded, it is possible to adopt only the decoded
20  view component images of the base-view video stream as the reference pictures, by
describing an odd picture number in the picture specifier contained in the header of
each macro block. In the MVC video decoder, the picture types (including: an IDR
(Instantaneous Decoding Refresh); I (Intra); and B (Bi-directional predictive)) of the
non-compressed pictures are managed by making them to correspond to the picture
25 numbers. With the above-described structure, a restriction can be imposed on the
macro blocks, the restriction being to exclude certain types of pictures from the
reference pictures. For example, it is possible to impose a restriction on the macro
blocks of the view components of the dependent-view video stream, the restriction
being to exclude view components of the B-picture type from the reference pictures.

30 As described above, in the macro blocks, it is possible to restrict the view
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illustrated in FIG. 3C, each frame period such as "Frame (1)", "Frame (2)", and "Frame (3)" is assigned
with a video access unit. The video access units constitute 30 view components of the MPEG4-MVC.
The left-eye and right-eye images that are illustrated as being overlaid in FIG. 3B are each composed
of view components of the base view and dependent view. The lead line in FIG. 3C indicates the
close-up of the internal structure of a view component. The view component is a sequence of: a NAL
unit storing @wigeocatcasshenitsddlimitibic ackbAdnoaipstonieg @ seqtaenderzpabandeteribatgaaNAL unit
storing a picture, aramerter. set; a NAL unit torinq an MVC cala%le nestin Sﬁél message; a NAL unit
ctoring a oo HURLHRCSTLRIEAYS JUGRGHAB. PATIIR PREGHIRS ' dBe GRHAR Bt Sbdes and & NAL unit
storing a stege1 gnd code. Each of the base-view component and the dependent-view component
constitutes an independent video stream (base-view video stream, dependent-view 10video stream).

[0027]  FIG. 4A ilibstfattardns dfseatesdtBrcandtstalsdecrting Spsrdacodime WIBdsecis¥ unit. As
llustrated iR f36G- 4R80T ASFERRIRS fata S8y eReastorad i@e@&?&a\é‘@_%%cﬂ%f%’%ﬁe‘é”ﬂﬂés

composed of 68 slices, namely, slice data 1 to slice data 68. 15 Each slice is composed of 1920x16
pixels. AccomijngiycBsiivetnset coh fosptofd pP2OREISGspixetsitivh dahstithtevadeimmgessf one

screen. [0028), ¢ Fheead ing cugdndicatos a,claseiup ofihe Iiemal ryclure of 2 digg As
illustrated in'the cflose-up, each slice of composed OO AT foc s, Eadh 20 1RAcrd bidek stores

code wordspliayed ipagReasf tpctergikelsThi(s. 43 iNuskatesipenstiticioretes tbessadeawblgak. The
macro block in this example is of a 16:8:8 format, and includes: a macro block éMB) header; a code

word of lurfRANERME sithesa & Hreks GO AR R e MEEEL oridsa 688 And a code
word @fblugneolRiifrence Chiat §x3RixplS- TAe MACradIQCcK hefder tQUAIcHP 2% Pigikle specifier

in which a picture number, which identifies a view component that is to be referenced when the macro

block is decsdepoisieseritaselt sHoolt e eistededehy tilae datia-fame iansleccohstinanggd

two-dimensignal video is icture. that is formed by extractin lurality of slicas e screen from
e AL e B A B R e o020,
On the othghbarinafiee fiaeneiknagesipostnatechay FiSo 3BeareftarmbddwextidiRnysiicerwf one

screen from an accesg unit of a base-view video stream, extracting slices of one screen from an
2coess UnitSYRPHBBEdent. s CASEY SRAES RO U A SR LURE RAMe Beoream

left-eygfrightigyscinaaggywinighds o @iiaingel hagdecnaing aibasendgyy copmonanticpeses of the
slices of the base view, and a right-fgglleft-eye image which is obtained by decoding a

dependent-GireddrpBriéntizishpd Bt oPhEigHcerBpereid paraasediswhsipreodistiexkibed above,
Lhaes :?\ﬂg@”ﬁ%{i@;ﬁsﬁg{g’e:g%ﬁ%%%gﬂ%ﬁg{%gﬂé%t%%rﬁ{e& nelidgd RRGMIdGO Afeessyunit of the
Closed-GOPs from the base-view video stream.
[0032]
20 On the other hand, since the picture header, the picture parameter set, and
the sequence head are included in the video access unit of the dependent-view video
stream, the view components of the dependent view can be played back as
“pictures”, as well. However, the view components of the dependent view can
constitute only the Open-GOPs. This is because the view components of the
25  dependent view are encoded by the inter-frame predictive coding and the inter-view
predictive coding in which the view components in the Closed-GOPs of the
base-view video stream are used as the reference images. At the head of the
Open-GOP, a view component composed of slices encoded by the inter-frame

predictive coding and the intra-view coding is arranged. This view component is a

30 view component composed of slices of the non-IDR type (hereinafter the view
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10 and right-eye images which are obtained by decoding the base-view components is a "picture”.
[0030] The picture specifier included in the macro block refers to a picture number that is assigned
to a piece of non-compressed picture data among a plurality of 15 pieces of non-compressed picture
data that are stored, as reference pictures, in a decoded picture buffer in the MVC video decoder. In
the case where odd picture numbers are assigned to decoded images of base-view components and
even picturecupuiners argeyadsigbe tetordeat odl esl ‘invagH3Rtgppertenbripuncotiijponents when the
MVClO80%ﬁ%§:‘]§)i video stream is decoded, it is possible to adopt only the decoded 20 view
component'i s of the base-view video stream as the reference pictures, by describing an odd

picture number in thig@Eiciare sRAGIRSaCpaTIoNTET RdDSTTRdRE TractoretieckoipbedVC video
decoder, thr%pi(;ture types (including: an IDR (Instantaneous Decoding Refresh); | (Infra); and B
I

(Bi-directiorfd] YRIieHMPNBTIHIOA SRR Q% 1aSSetngicis N CarPRIEY 8 By HensAdaHarC
corresgondrgglgggtgjgfy.re 25 numbers. With the above-described structure, a restriction can be
imposed on the macro blocks, the restriction being to exclude certain types of pictures from the
reference pi0FéE. For example, it is possible to impose a restriction on the macro blocks of the view

components of the xitﬁgenggw-vi‘% v{%o §]tr am,I;P& re rictiori)bﬁg:rg1 to ie)é‘fé% le ggewl(é%rggonents of
the B-picture type from the réferénce plc‘tures.% As’deScribed above, in the macrS bfocke. it is

possible to peskigitheiseyy eampbeeatsowoaised s e wiarallctinésiecesatldipas, by
describing a certain type of picture number in the picture specifier in the macrg blocks. [0031] The

following deSiMiss8 i Msis of dEcodfy BRHBRBERY) HE RUBRIRS GRS shassd afd the
dependent-vigwvidso sireaeh fiswWesaingd ahovadintRiieseRNEREE PRIRAMKIEE SHARQ the picture

parameter set are included in the video access unit of the base-view video stream, the view

componentthefdpeehdert vty sanisd prageePded ks ppistends’. b asctidecndod dogatiastenitthof the base
view oan oqpstiyle £lhes  GlpsedGOPS AL an QRN GOR 3¢ [ e MREGZ yideg srga.or 10 the

MPEG4-A ream. At the head of the Closed a view cormponent composed of slices
encoded bybtise witra-fraindiogdiol isnat pigecks TdfiOpaw@ORpontnrt depgeuitntodanparedttcomposed

of slices of the |DR type (hereinafter the view componeni may also be referred tg as "|DR-type view
componenth)? fL‘?@ §fy?ut&%‘? ?ﬁaq?(%§ PRl Wb e as Qim%s?fegﬁ?@'lﬁ endently

by de¢gdingdhig:naser@middeae sHRaMMNONIES firashod & elasesr GloRRbwmish sndriohpe view

component is arranged in the encoding order. This structure also makes it possible to perform a partial

deletion in dRits FRCSRAPIC OPISerdhattisabisecdidodvitislslstiennitquany Jowiiitie BHEI8and, since
the picwre(?@éﬁ’z%let.h_el%?“ﬂﬁ?s pfﬁ?ﬁ%@é?ras@l&gﬂ-@éﬁeﬂuﬁ%grgﬁﬁ‘ﬂ AR IRYUGsA 1 fhgvdeo access
unit of the dependent-view vide
every second in the time axis. However, that would require an enormous amount
of data. Accordingly, it is preferable that a Closed-GOP is inserted at variable
20 intervals such as every five seconds or every 10 seconds. The Applicant faced a lot
of problems in commercializing the invention. The problems and the means for
solving the problems are described in the following embodiments.
[0035]
(Embodiment 1)
25 The present embodiment describes a technical problem, together with the
problem solving means, which one having ordinary skill in the art faces when a data
format for recording a movie is changed from the one for two-dimensional only to
the one for enabling stereoscopic as well.
[0036]

30 According to the data format for recording a stereoscopic movie, a
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stream, the view components of the dependent view can be played back as "pictures”, as well.
However, the view components of the dependent view can constitute only the Open-GOPs. This is
because the view components of the 25 dependent view are encoded by the inter-frame predictive
coding and the inter-view predictive coding in which the view components in the Closed-GOPs of the
base-view video stream are used as the reference images. At the head of the Open-GOP, a view
componentteanhasadiohslipésybackdediniltide mbefranvédpoestictive, collicly candibeléatrdediew coding
is arranged. This view component js a 30 view component composgd of slices of the non-IDR type
(ereinater MERFBIFBUTEDRE HEY A1 B TERHEATY AS TRNIIR- G TRt S HBDAGNE). [0033]
FIG. 4C illugliater pairabriasatGORsandifpen-GaBiwpare wamposedeiodew canapenents of
the base view and view components of the dependent view, 5Srespectively. [0034] The arrows vrl,

vr2, vr3 in FIEFCRES APIATURL NG rdiaxtel tRlferararnRivabiy wewileandtrrimeriona iufalit:s
Symbo%ca"%m'&@iﬁoﬁﬂéf%aﬂg&bﬁw%ﬁ'd@@'@&éa&hﬁlﬂ'%Wd‘e‘BQPHéHEQi%\%iH%nE’ﬂi%ﬁﬁg%?@ded based

on the 10 correlation between views and the correlation between frames. The Open-GOPs of the
dependent dimadsainnot be decoded independently, but are decoded together with the Closed-GOPs of
the base Vii% 0, in partial deletion, Closed-GOPs of the base view including reference pictures of
Open-GOPs of the dependent view need to be deleted together by the partial deletion. Here, the
frequency of ClosedMBEIP al deiidgnin segedintoihavbase-viganvidiesstiesimede psingsion e encoding
conditions. In a stereoscopic video that can be edited, a deletion from any position must be available.

For this purBts8, sl1e19a% 405 851 59358 B R SR Ak 1§ 6P cledmisidoadedy R e derpfy tHeviRe axis.
Howeygr, t%HWQQi%{[@&HH%%@&RHH@%&“&%PBBBf frtadccsdinghedtds dnaierahls daie

Closed-GOP is inserted at variable
or divided into two portions.
[0038]
In general, each view component constituting the dependent-view video
stream is compress-encoded by a predictive coding method based on the correlation
15  between views. This is because it is well-known that a video image viewed from a
view point has a strong correlation with a video image viewed from another view
point. If a base-view video stream is partially deleted by a legacy device, pictures
constituting a corresponding dependent-view video stream lose some reference
pictures. When this happens, a normal decoding is impossible.
20 [0039]

Also, even if in the authoring stage the author takes a special care for a
disparity not to occur between the left-eye and right-eye images, the efforts by the
author may come to nothing if an end user arbitrarily deletes a scene at home. On
the other hand, taking into account the current situation where 3D shooting devices

25  have started to spread, and the supply of 3D TV broadcasts has begun in earnest, a
recording medium that cannot so much as to allow deletion of an unnecessary scene
would not be able to meet the demand for a quick allocation of a free space when the
capacity of the medium becomes insufficient. In particular, recording with use of a
3D shooting device consumes an enormous amount of capacity, and the shortage of

30 capacity is a serious problem. It is accordingly expected that such a movie
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20 intervals such as every five seconds or every 10 seconds. The Applicant faced a lot of problems in
commercializing the invention. The problems and the means for solving the problems are described in
the following embodiments. [0035] (Embodiment 1) 25The present embodiment describes a technical
problem, together with the problem solving means, which one having ordinary skill in the art faces
when a data format for recording a movie is changed from the one for two-dimensional only to the one
for enablingsterdoscodpimars waicH0O36jloB@kbtoreirg to phet ddtaiftmonddtioredenakengyaasdédeoscopic
movie, a twr%igimens onal plz{}%back Is available when a video stream, which can be gecoded

independe ?&%%é&-‘(h%% 08 sHURHS GG B PARE oSt R SSPESHIE For A IGRERES of
viewpoints gerstiiiingon S @eRKORPIIYIgRMIs acadrds andmBieEosaonisrlaynackilssyrilable
when a plurality of video streams for a plurality 5 of viewpoints (a base-view video stream and a
dependent-HeRpidBstataasndieddcoded. [0037] When a recording medium, on which stream
files stgring[@(pﬂwality of video streams for stereoscopic viewing are recorded, is loaded in a legacy
device 10 and is subjected to an editing process, only the base-view video stream is shortened or

divided into two portioissiijod8ic an lpbgenerél fleaphosiaw corhpdimesittconstialitmgethéniepéndent-view

video stream is compress-gncoded b redictive coding method based on the correlation 15
0 ncoded oy, a preflc % ihe gonela

STCIrcQSCOPIC ,V1deOo 1mages U cSroving .the ac enden.ce 1relalions .Detween
between views. i IS because itis well-known ttﬁa‘{ a%/l €0 mQage viewed from a‘view point has a

strong correlaiignwibhaiysorivads ieweshirumponthers. view point. If a base-view video stream is
partially deleted by a legacy device, pictures constituting a corresponding dependent-view video
stream lose Bfé reference pictures. When this happens, a normal decoding is impossible. 20[0039]

10 When solving the problem in an aspect of the recording medium, the
problem is solved by a recording medium on which a stream file and an index file
are recorded, the index file including an editability flag and an extended editability
flag, the editability flag indicating, while set on, the recording medium being treated
as an editable medium by a legacy device which does not support recording and

15  editing of stereoscopic video, and while set off, the recording medium being treated
as a non-editable medium by the legacy device, and the extended editability flag
indicating, while set on, the recording medium being treated as an editable medium
by a non-legacy device even when the editability flag is set off, the non-legacy
device supporting recording and editing of stereoscopic video.

20 [0042]

The index file is first read from the recording medium when the recording
medium is loaded in a playback device, and is resident in the memory of the
playback device while the recording medium is loaded. By setting the editability
flag and the extended editability flag in the index file, it is possible to maintain the

25  treatment of the editing that is unique to the recording medium.

[0043]

The above recording medium structured to solve the problem prohibits the
legacy device, which does not support recording and editing of stereoscopic video,
from performing editing, thereby preventing destruction of the dependency

30 relationship between views which is the premise of the view components of the
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Also, even if in the authoring stage the author takes a special care for a disparity not to occur between
the left-eye and right-eye images, the efforts by the author may come to nothing if an end user
arbitrarily deletes a scene at home. On the other hand, taking into account the current situation where
3D shooting devices 25 have started to spread, and the supply of 3D TV broadcasts has begun in
earnest, a recording medium that cannot so much as to allow deletion of an unnecessary scene would
not be able dopmrektrtheidemarthfomaafasckt alocatitn tof aduee Hpacawvanerfilee tapgaciedoédhe medium
becomes insufficient. In particular, r cordin%v%gl.us?é?f a3D shootin?edevice consumes an enormous
a

amount of ccé)ﬁﬁe(ﬂ /AN e SHOPRGY P56 Eﬁﬁ éhsee%%%{?é’%ﬁ%% ?ﬂ%ﬂs accordingly expected

that such a mguig recording format, which cannot delete even a part of video data recorded by a 3D
shooting device, cannot stimulate purchasing interest in the consumer, and cannot meet the strong

demand from the mYd&EREAEFLO Shanphoy LIvRIEH A MEdIBD RsHH e FRaRLfScRs EroRIsE he like.
5[0040% tﬁé%hg(,%@éq(ﬂpep%ge%ftﬁg}%% tsqpodiment to realize editing of stereoscopic video

images without destroying the dependence relationship between views which is assumed by the view
component§008641] 10When solving the problem in an aspect of the recording medium, the problem is
solved by a recording medium on which a stream file and an index file are recorded, the .index file

iﬁ% 1 N8 St 9 ding medi

including an editab aﬁalé and an extende é)gi?atra?ﬁt?/r glgg, e elgﬂ%ibﬁ%/ I%cgolrngi]gatti%g, While set on,
the recordingdheéimmedig iieaiedastaregitablehivkdompbise: legaetatigyisesobitieclogi ot support
recording apncémaged under a predetermined directory of a file system, the index file being
10  stored in the predetermined directory, the stream file being stored in a stream
subdirectory which is one of the plurality of subdirectories, the index file includes a
presence/absence flag indicating whether or not a stereoscopic content is present in
the media movie database area, and the extended editability flag is generated in the
index file on a condition that the presence/absence flag indicates that a stereoscopic
15  content is present in the media movie database area.
[0046]

The editing target whose editability is defined by a flag is “media movie
database”. The “media movie database” is a collection of data in which data
elements constituting a digital movie are, for each type thereof, stored in

20  corresponding sub directories and files in association with a plurality of titles in the
index file. The media movie database is on the premise of the data structure of a
movie in the two-dimensional (2D) output mode. As an extension of this, the data
structure of the movie in the stereoscopic (3D) output mode is added. The media
movie database has a directory/file structure that is predetermined in advance for the

25  file system, assuring the recorded data to be recognized as the recorded data of the
movie by a playback device corresponding to the recording medium.

[0047]
A directory layer structure managed under the media movie database area is

recognized as the content of the medium when the recording medium is loaded.

30  Thus, by prohibiting writing into and editing of the directory layer structure, it is

19



15 editing of stereoscopic video, and while set off, the recording medium being treated as a
non-editable medium by the legacy device, and the extended editability flag indicating, while set on,
the recording medium being treated as an editable medium by a non-legacy device even when the
editability flag is set off, the non-legacy device supporting recording and editing of stereoscopic video.
20[0042] The index file is first read from the recording medium when the recording medium is
loaded in aphayibdekodenise thn deisord sigemt ditthretnbeneiyo gh thed plapbaok- cdivabdevvhidléi tine recording

medium is lgaded. By setting the editability flag and the extended editability flag in the index file, it is
ssible to U AR A T R e M S e 8 TR e O FORT 10043] The
above recokging: egping sthechdteedia solvedinempiobirM prebihiia she laBackh e crcwhiftpdoes not

support recording and editing of stereoscopic video, from performing editing, thereby preventing
destruction SR depdsadsicpopialareath-between views which is the premise of the view
compogentspfgie dependent view. This makes it possible to cause the stream files to be edited
correctly while ensuring the correct editing of the stereoscopic video. [0044] With regard to the
above recording medicmisguoturébetorsoivie thecprdbigmicsrttaésfoliowirgilpwepeenodpubasy be

provided. [0045] .. tis to say, in the above recgrdin dium, the re i ijum jncludes a
P ot movPsalized B S S A B ST IRt e

predetermingt dBBNOYY dhtaliilsesysteidrethaiitiexfilgrogingrhthstoideetridhe patdateBmngy directory,
the stream file being stored in a stream subdirectory which is one of the plurality of subdirectories, the

index file in@HRESTY preddiicIEBILHRE feEPTHIIEtNYWHR dieF UPARIEY HErdodHSHIe o MER is present
in the medi%ﬁH@f’i&lQaﬂ?é&%@rﬁﬁ%@d%?eﬁi&ﬁx@me%@@HW)ﬂﬁg {Rgsneraied - thenindgx file on a
condition that the presence/absence flag indicates that a stereoscopic 15content is present in the
media moviaiganabdsata steacture of the files that are present in the layers of the predetermined
directory.
[0049]
To judge whether or not a 3D content is present, originally the directory
15 layer needs to be searched. However, with the above-described structure of the
present invention, a presence/absence flag (SS content exist flag) indicating
whether or not a 3D content is present is provided in the index flag. Thus, by
referring to the presence/absence flag (SS_content exist flag), it is possible to set an
appropriate judgment on whether or not a 3D content is present in the recording
20  medium even if the searching of the directory layer is omitted.
[0050]
With regard to the above recording medium structured to solve the problem,
the following lower concept may be provided.
[0051]
25 That is to say, in the above recording medium, when the presence/absence
flag is set on, the editability flag is set off, and when the extended editability flag is
set on, the recording medium is treated as the editable medium by the non-legacy
device, and when the extended editability flag is set off, the recording medium is
treated as the non-editable medium by the non-legacy device.

30 [0052]
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[0046] The editing target whose editability is defined by a flag is "media movie database". The
"media movie database" is a collection of data in which data elements constituting a digital movie are,
for each type thereof, stored in 20 corresponding sub directories and files in association with a plurality
of titles in the index file. The media movie database is on the premise of the data structure of a movie
in the two-dimensional (2D) output mode. As an extension of this, the data structure of the movie in the
stereoscopic (3D) oBjpsitmgdehis axdeletbdTéd tatetia iy ieff]atabasshbke acdivektohy/fld stigicture that

is predetermined in adyance fqr the 25 file system, assuring the recorded data to be recognized as the
AR g5 S e o e S R R e e

A directory faygy sireetieonarageshdndarsthemedimp mde sotghasasaceatimfecognized as the
content of the medium when the recording medium is loaded. 30Thus, by prohibiting writing into and

editing of ti’@@ﬁﬁﬂctory layer structure, it is possible to cause the recording medium to be recognized

as a nop-editable Mgaiym. I QIS SRKSH ROSTHIGIR SR ANSISEAANR MEUYIMh ok, or

"non-editable”, while keeping the recording mediumto be conforming to the movie recording format for
the stereostiopiolayingdiovEi00daiept nkpchsippwiddde movie recording formats, a media movie
database slfgg'ﬁl'zed for recording a movie onto a Blu-ray disc is called "BDMV database". The BDMV
database is-stored under a predetermined directory called "BDMYV directory”. The format for recording

a movie is composexhef:ig @irestoiy deestld vndesrtiagraceiatniheddiaatarl (BRMsdiegctory) in
the file system"; and an internal data structure of the files that are present in the layers of the

predetermirBt GHEefh IRIcHSRRY filk1GE tvisstit Braise dlspthe dtetsiscaradusconiginiig the
directepy 15,layRiHesfsia R SSRChag SomerRs, With theaRovsAssaiRedstusiMmp{dhe present

invention, a presence/absence flag (SS content exist flag) indicating whether or not a 3D content is
present is prevideeopieh&idriesiiegmT mlay byt ratioringtionthie presedrb/dbdbacmeidig (S8Wientent exist

). = PApR o REBORLISAaTER TeR rMATR e G T e

the above radordiag onediunosiraicipledito sofvemtheq;otiiesidiwolpivinddplistr iadneaptionay be

provided. defining a playback path of the plurality of stereoscopic video streams, the normal

15 playlist information defining a playback path of a video stream, and when the
playlist information is the sterecoscopic playlist information, the presence/absence
flag is set on. Here, the playback path is formed by arranging one or more
playback sections, which are defined in the time axis for one or more video streams
that are present in the clip stream file, in a predetermined order.

20  [0055]

The clip stream file is composed of a pair of clip information file and a
stream file. The clip information file is information that is associated one-to-one
with a stream file so as to realize a random access to a stream. When source
packets constituting a stream file are read, the clip information file needs to be read

25  into the memory.
[0056]

It is possible to cause the non-legacy device to determine whether to treat

the loaded recording medium as an editable medium or as a non-editable medium,

depending on whether the playlist constitutes the stereoscopic video. Even when a

30 playlist for performing a picture-in-picture playback in the 2D output mode or a
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[0051] 25That is to say, in the above recording medium, when the presence/absence flag is set on, the
editability flag is set off, and when the extended editability flag is set on, the recording medium is
treated as the editable medium by the non-legacy device, and when the extended editability flag is set
off, the recording medium is treated as the non-editable medium by the non-legacy device. 30[0052]
By setting the extended editability flag off, it is possible to lock the editing by the non-legacy device.
This makespitagbssilite tepliategt thececdrdadiogntentifeofDanwponesederasviitioggthus reintaining
the safety of the ontent#gOSZB 5With regard to. the abqve recording medium structured to solve the
problem, thESFONAAG I HERedhEe BORR DL vIaEH OB PIaxfisky BaBIaly, RIRHEbiRhe
recording maelistetetiespiepmyiiads, dagsiéeghdnteceidias afbsusiraganftaigiviesaeanthsteam file, the
first stream file containing a 10 plurality of stereoscopic video streams, the second stream file not
containing #¥erdBablpissiED spiEesHyplaylist information is recorded in the media movie database
area, the plﬂyéiﬁ]'nformation Is classified into either stereoscopic playlist information or normal playlist
information, the stereoscopic playlist information defining a playback path of the plurality of
stereoscopic video Bieeantbg thecdormaivis plaphsisinforaatioy defihidg a plagbackipathmst a video

stream, and when the eraxli t inform%\tion is the ster 00 ic,playlist.information, the .
on-streamn are © Il0|I_TrS I‘CE%HI ar?a 1%1a¥ (% ﬂgl) ed on't CF inner circumference side
presence/aBsence ag is'set on. Here, the playback path Is formed by arranging onée or more playback

sections, witiehiadexdefinaddn tewimeeaxia it anshaitreate Mielg casttehmsttaim i oiaagnbdn the clip
stream file, in a predetermined order. 20[0055] The clip stream file is composed of a pair of clip

information WteRd14 dheateme #168-clipforiisHUAB S intdiFRatith 1Fearding syemtet Bhe-to-one
with a;gireagp filas@as O sz /A rRRPRI aGeRSTHO RoleAmmVYRENISQUEaRBAGKEIR GRARIItULING &
stream file are read, the clip information file needs to be read 25 into the memory. [0056]
inner circumference side than the stream area. This makes it possible to read the
index file into the memory before a stream is accessed.
[0058]
This completes the description of an approach for solving the problem in the
15 aspect of the recording medium.
[0059]
The following describes an approach for solving the problem in the aspect
of the playback device. When solving the problem in an aspect of the playback
device, the problem is solved by a playback device for reading a stream file from a
20  recording medium and playing back the stream file, the playback device comprising:
a reading unit configured to read an index file and the stream file from the recording
medium; and a playback unit configured to play back a video stream contained in
the stream file read by the reading unit, the index file including an editability flag,
the editability flag indicating, while set on, the recording medium being treated as an
25  editable medium by a legacy device which does not support recording and editing of
stereoscopic video, and while set off, the recording medium being treated as a
non-editable medium by the legacy device, wherein when the index file further
includes an extended editability flag having been set on, the playback unit treats the
recording medium as an editable medium and plays back the video stream even

30  when the editability flag is set off.
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It is possible to cause the non-legacy device to determine whether to treat the loaded recording
medium as an editable medium or as a non-editable medium, depending on whether the playlist
constitutes the stereoscopic video. Even when a 30 playlist for performing a picture-in-picture playback
in the 2D output mode or a playlist for realizing a sound mixing in the 2D output mode is present in the
recording medium, it is possible to distinguish these playlists from the playlist for the stereoscopic
playback, ajti0&@t the recording medium as an editable medium or a non-editable medium correctly.
5[0057] Here, the media movie database area mm%:l de,a stream area and a non-stream area,

the non-stream ared Hiad B2 o HEGBIE tH@ SRS 2iREiarsn ds ik, SHRRALLEH It Y BdSaritten in

the non-streapaiag, RMshibecst@amiis mayhs vadtedelidbeslaeant arrxWilh Wiseshesciyire, when
the recording area of an 10 optical disc is formed in a spiral track, the non-stream area is located on

the more inHERciteeinfadedcEcspIdingamediwheaimaareditrhls mskbem bsainke t9Peeditadcindex file
into thesmemagy hiefore & sifeam 5 acagsaer: (038l the JRFERRMPIRIR IheAesHRRRMOf an

approach for solving thé problem in the 15 aspect of the recording medium. [0059] The following
describes arcapdiogatifongolvihg sherqretipin ndde asiestoinieiptaybackiabdeicef ¥etiergsolving the

problem in an a t of the playback device, the problem is ed by.a playback device for reading a
Ctream fie {0 BB aor iRl o LG ek A A R Bk RUGe
comprising neetitaging Thit eeslfigLitesbiitdadoamangenfilteans dheeatrgamthitedisortibe s€eheding
medium; and a playback unit configured to play back a video stream contained in the stream file read
by the readifgaMif RS RfPRIlRERHY &5 BdRability flag, the editability flag indicating, while set on,
the reggrdingggegium being treated as an 25 editable medium by a legacy device which does not
support recording and editing of stereoscopic video, and while set off, the recording medium being
treated as a non-editdisie sabdngrilisypredlegaityateiipest e dhsinoadishng dartex fie puetlemincludes an

éhdate LG R SN R T L
stream by performing an encoding process; and a writing unit configured to write
the digital stream and an index file onto a recording medium, wherein the index file

15 includes an editability flag and an extended editability flag, the writing unit sets the
editability flag to a value indicating either on or off when the writing unit writes the
index file onto the recording medium, the editability flag indicates, while set on, the
recording medium being treated as an editable medium by a legacy device which
does not support recording and editing of stereoscopic video, and while set off, the

20  recording medium being treated as a non-editable medium by the legacy device, and
the extended editability flag indicates, while set on, the recording medium being
treated as an editable medium by a non-legacy device even when the editability flag
is set off, the non-legacy device supporting recording and editing of stereoscopic
video.

25  [0062]

With the above-described structure, it is possible to cause a playback device,
in which a recording medium is loaded, to treat the loaded recording medium
depending on the type of the playback device. More specifically, when the
recording medium is loaded in a playback device which supports recording/editing

30 of amedium and is of a 2D-playback-only type, the playback device is not permitted
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[0060] The above structure causes a playback device supporting the movie recording format to set,
when the playback device reads the index file, whether to treat the loaded recording medium as an
editable medium or as a non-editable 5 medium, regardless of whether or not the playback device can
perform recording/editing of the stereoscopic video. This minimizes the number of settings on whether
to treat a recording medium as an editable medium or a non-editable medium. This makes it possible
to maintain tiheedangistercyrihigeropénatiorand tivehizgaby dewicdiagdntkdinondedaegedevice. 10[0061]
When solvin ttﬁe rorglem in an aspect of the recording device, ﬂﬁf roblem is solyed by a recording
device comBHPEarEHESAAMHORAGHRBHS JBEAHLTEIEAL Beein by BEHOHAG b erdoding
process; anZiRAMALED Wik eapkiayird tRovple iR idigidistrRape@neen ibdexfitaonterdreording
medium, wherein the index file 15 includes an editability flag and an extended editability flag, the
writing unit B¥4iWe editability flag to a value indicating either on or off when the writing unit writes the
index file onty)fAe recording medium, the editability flag indicates, while set on, the recording medium
being treated as an editable medium by a legacy device which does not support recording and editing
of stereoscopic vidédyiarmtishits sbe off;sine 20 theordiaguneuiontebpindusesterf as@ribngeditable

medium by the I@%?g%/fd‘%lce nd the e%t{%rﬂded e {BE%QIH%ﬂa mdmate& whllet' set on, the recording

. Ur, €0 sfre S, W onsiti TCOSCOPIC V1d€Oo, ONto a 1recording. . .
medium be%g &t a8 an editable meditim y a non-legacy d&ice €vn When' e ed a'ﬂ%llty flag is

set off, the panHegeeydesddaldedpattingaietpidiig ahed edilieg@ostingoReapicividate 2660R62] With
the above-described structure, it is possible to cause a playback device, in which a recording medium

is loaded, td HSatiHEgaRd FdBYPd Ry HBHIEHPdISe HARIG BMARE t9hdRsT i BlagbiEkci@Yte. More
specifigally. s (e Lraardindomedivinds |aadasyin a playback device which supports

recording/editing 30 of a medium and is of a 2D-playback-only type, the playback device is not
permitted tB)B6t]the recording medium, and when the recording medium is loaded in a playback

e oSSR a0 D '
a media movie database area which comprises a plurality of subdirectories managed
under a predetermined directory of a file system, the index file being stored in the

15  predetermined directory, the stream file being stored in a stream subdirectory which
is one of the plurality of subdirectories, the writing unit may write the index file into
the predetermined directory and write the stream file into a stream subdirectory
which is one of the plurality of subdirectories, and when writing the index file into
the media movie database area, the writing unit may generate a presence/absence

20 flag in the index file and set the presence/absence flag to a value indicating whether
or not a stereoscopic content is present in the media movie database area.

[0065]
With this structure, a signaling can be performed so that a playback device
is notified whether a 3D content is present in a recording medium immediately after

25  the recording medium is loaded in the playback device. This makes it possible to
cause the output mode to transition to the 3D output mode immediately after the
recording medium is loaded in the playback device.

[0066]
The extended editability flag is generated in the index file in conjunction

30  with the presence/absence flag that notifies the playback device whether or not a
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This satisfies the desire of the amateur movie producers of recording a plurality of video streams,
which constitute stereoscopic video, onto a recording medium in an editable format, and putting the
movie recording format into the world. This structure will thus contribute to the improvement of the
image culture and 10 further development of the video industry. [0064] In the above-described
recording device, the recording medium may include a media movie database area which comprises a
plurality of sthydusaipréesomi@nageprescetr a ptedetedmimeovikreltahaaf arfite systenththefordex file
being stored in the 15 predetermingd directory, the stream file being stored in a stream. subdirectory
hich 15 onEFHRE LRIy b1 SLBANSERSETURE W ERGE TRy e RS T
predeterminggs difeatp ek ARdiviitr the pesss file ihtoptasteaimisvRareaionppbies ikeonR vkthe
plurality of subdirectories, and when writing the index file into the media movie database area, the
writing unit Fﬁ%@[@@ﬂeﬁ%ﬂ@fﬁ-presence/absence 20 flag in the index file and set the presence/absence
flag to g val gﬂys\i/cating whether or not a stereoscopic content is present in the media movie database
area. [0065@ ith this structure, a signaling can be performed so that a playback device is notified

whether a 3D contefiiripdesent i) a recording medium immediately after 25 the recording medium is

loaded in the playb kbd%\{lce. ThlIS akes |tﬂc1)035|ble to cause tha outgut mode t0 transition to the 3D

output mode imme &e% alﬁlglrltthe recorsdiﬁvg1 medilﬁtr%r?sO 1688&d ItHe pfé%rgbk ev‘?c@rfﬁﬁ%%]

The extendeghiestitahitity ftagrid genesateddal the ncexthie theanjuictiordahwitikilleiprgsence/absence
flag that notifies the playback device whether or not a stereoscopic content is present in the media

movie dataB4¥HdE5e PaThE SROME HESLREENS FRHRAS SnTeultHY Gperiiish heaplldRin & Rith the
extenggd egiabilitydIach:B3 HUSXERIAN Q{&Qﬁeg{ﬂ%§§gpvqiﬂ% g{@y@@g[%q?vice that supports the movie

recording format. 5[0067] (Embodiment 2) Embodiment 1 deals with a stereoscopic video stream.
The present®o®bdiment describes a technical problem that one having ordinary skill in the art would

fsat‘rcga"%h ‘ZT] 3 ::g;l"nesﬁa%?ségﬁ%% é‘v’tvrﬁ)rg?g Egﬁéﬁ%?ﬁ'et& sxiand et ye AARMoImeRsoRal video

recording format: a video stream composed of progressive pictures; and a video
stream composed of interlace pictures. For the video stream composed of

15  progressive pictures, 24 Hz (= 23.976 (= 24000/100001) Hz) is defined as the
mandatory frame rate in the standard. The video stream that is composed of
progressive pictures and whose frame rate is 24 Hz is called a “24P” video stream”
(accurately speaking, it is 23.976P, but it is called 24P in general). Other known
frame rates that can be applied to the video stream composed of progressive pictures

20  include 24Hz and 25Hz.
[0069]

On the other hand, a representative of the video stream composed of
interlace pictures is a video stream composed of 60 Hz interlace pictures (601 video
stream). The 60i video stream is a video stream that is composed of interlace

25  pictures and whose frame rate is 29.97 (30000/100001) Hz. When 29.97 Hz is
converted into the field picture, the number of pictures per second is approximately
60.
[0070]
The progressive pictures and the interlace pictures are respectively restricted

30  to the above-mentioned frame rates for the following reasons. That is to say, in the
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[0068] There are two types of video streams that can be recorded with a movie recording format: a
video stream composed of progressive pictures; and a video stream composed of interlace pictures.
For the video stream composed of 15 progressive pictures, 24 Hz 23.976 (= 24000/100001) Hz) is
defined as the mandatory frame rate in the standard. The video stream that is composed of
progressive pictures and whose frame rate is 24 Hz is called a "24P" video stream” (accurately
speaking, o2k J@bEsthytitisicalled 2éReiallenbonlhyCtie promessiframe tiaid sathidiecalolve applied to

the video stream composgd of progressive pictures 20 include 24Hz and 25Hz. [0069 .On the
Bt - v A e N R R A g R
composed ehSBrozdeer R RiSiUCRLEONiARR SEETAbot HROPNIBRA SR AATdScRevidaatream that is
composed of interlace 25 pictures and whose frame rate is 29.97 (30000/100001) Hz. When 29.97 Hz

is converte@ipdgEAY fid @0bictiecanee it s ynsibthas serhQicHdgas aispissmat®g8es Bo70]
The pragregge PICIY RS AHtG dNREGGRPIG R HEJERRE SN Ns s e AR A P AN S hose

above-mentioned frame Tates for the following reasons. That is to say, in the movie industry, movies
are generalfyashotily ttregrdy tbssibo ymeftoacatathe abovesfrenme rateg dast-manynmoviageare saved in

the fom of s, Onfhe phr a1 bigacast Ry BURRINTIS of Ulses 00TV

broadcast are created an ecause it is assume videoS’are used in

movies or Snffoadieasnhgramgetitejshgstingdegppine sheaningl proaesprauidaomattiiriivhose
frame rate exceeds the above frame rate. However, when a fast-maving image is shot at a low frame

rate, such 8% HRabYe7d (A0 Hd S0 BRES1ReE. BICSRIEE, SHok Ho08mdht Jif thAgel3&ttinpy and
appeayg unpailahn LHiS RRYides Msuiiciemt ddre-tidpitoRyeninihginterlace pictures shot in 60i,

the lines in a slanted 10 direction are deformed and the image deterioration is noticeable. [0071]
Therefore, &08¢iand for extending the attribute of video stream was made. The video stream whose

attribute is to be extended is a "progressive video stream’.. A.-progressive videg stream that complies
Wit the MPEGA- A L T o R e R S o or 0
Hz (59.94 HA)d sy addte dtararmvhidda8a @b /500 bicertstrdainis. Arpong &ViEd 0800 6160 video

streams, a video stream that is displayed at the frame rate_ of 60 Hz i lled an "AVC1080@60P video
stream”, antt #EES L84t Rt M&@M@Sf %@%@%@%@%@ is 59680 @50P

video sireay 203 92h= 1080 format at the frame rate of 50 Hz or 60 Hz (59.94 Hz) is called
an “AVCI1080@60P/50P video stream”. Among AVCI1080@60P/50P video
streams, a video stream that is displayed at the frame rate of 60 Hz is called an
“AVC1080@60P video stream”, and a video stream that is displayed at the frame
rate of 50 Hz is called an “AVC1080@50P video stream”.
20 [0072]

The AVC1080@60P video stream is a video stream composed of
progressive pictures of 1920x1080 resolution and having a frame rate of 60 Hz.
More specifically, the AVC1080@60P video stream having an optional frame rate
displays 60 pictures per second, which is more than double the AVC1080@24P

25  video stream in GOP data scale, thus generating an excessive scale of GOP. The
number of pictures displayed per second being 60 requires the decode timing, which
is defined by the decode time stamp (DTS) and the playback timing, which is
defined by the presentation time stamp (PTS), to be set precisely by accurate time
intervals. In addition to this, the entry map points to the data entries with intervals

30  of double precision.
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The AVC1080@60P video stream is a video stream composed of progressive pictures of 192081080
resolution and having a frame rate of 60 Hz. More specifically, the AVC1080@60P video stream
having an optional frame rate displays 60 pictures per second, which is more than double the
AVC1080@24P 25 video stream in GOP data scale, thus generating an excessive scale of GOP. The
number of pictures displayed per second being 60 requires the decode timing, which is defined by the
decode tim¢0&X@mp (DTS) and the playback timing, which is defined by the presentation time stamp

(PTS), to be set pr acc t|me |nte e entry map pojnts to the
data entries with in %ér%&‘i’)é/‘ 61"{:]8 ?fleeg@f éﬁ %ﬁ%(gg@ééﬁ%{ﬁlgsﬁbgﬁ%ls&gﬁ%gﬁ&l
AVC1080@6Rk/8RP MPEGSLeqi @@mﬂae@MﬁgeM’é@4aﬁHQia@sthﬁ>teesﬂang Wwigthagh and does
not comply with the MPEG4-SVC (Scalable Video Coding. The reason why video streams of the 5

MPEG4-SVUTRS Ao Hre Scaladb Midear thediee cAhs\ieasensdsnkisliin g tieriBSnedgds to have
Va”OU%WP?@@@Q&W{'J%&EH&Q@&J?&&%F% s ahU s et e Rl And ool sedlatility, and

these scalabilities are not supported by the existing Blu-ray disc formats. [0074] 10The
"AVC1080@8@Psvidebasireranibiss atyjusocdtreatawbinsosedhofiprigrepsive pietabeltandimaving the

frame rate of The % see n ext |on of th SC method adopt 0i. The 60i
NTSC et R ot T BroAU A DA o Tt the SO RhriS: o be
used in a wexidtini€Blgeagrdiicahiegion. 15[0075] In contrast, 50P is seen as an extension of the
PAL method adoi)ting 50i. The 50i PAL method is a European scanning method, and thus the use of

50P is restr 0 the geographical region of Europe. [0076] 20FIGs. 5A-5B illustrate typical three

types pf two-dimensigpal- W&o, s86@BEPF idas Unsifatesan AVEIDEA@RAPWHBRsiiean having
the 192081080 progressive/60 attribute. FIG. 5B illustrates an AVC1080@60i video stream having the

192081osopmgrm@e/6matmm§t@n¢|@maﬂh@ ﬁIammte@ af AO@@so@zzﬁﬂP/m@mmnavmg the

192081080 essiv nt ens e El% gk% iew V|deo
stream desézlf)égé In Er(r%/bztt)[llldc ment %5 Ag ﬁ eac% gltgtu&rlﬁl% %n("{the
AVC1080@6erdtdedesteém1smbrmﬁécmmgnagmoﬂhendt&ntaaherﬂﬁgesamm@s&dbefmvmifields: an
odd field; and an eyen field. It is a sunfed here that an image with horizontal lines, such as the one

illustrated in"FE BB, goRLappical region.
15 [0075]

In contrast, S0P is seen as an extension of the PAL method adopting 50i.
The 501 PAL method is a European scanning method, and thus the use of 50P is
restricted to the geographical region of Europe.
[0076]

20 FIGs. SA—5B illustrate typical three types of two-dimensional video streams.
FIG. 5A illustrates an AVC1080@60P video stream having the 1920x1080
progressive/60 attribute. FIG. 5B illustrates an AVC1080@60i video stream
having the 1920x1080 interlace/60 attribute. FIG. 5B also illustrates an
AVC1080@?24P video stream having the 1920x1080 progressive/24 which

25  represents a two-dimensional video of the base-view video stream described in
Embodiment 1. As illustrated in FIG. 5B, each picture included in the
AVC1080@60i video stream is an interlace image. The interlace image is
composed of two fields: an odd field; and an even field. It is assumed here that an
image with horizontal lines, such as the one illustrated in FIG. 5B, represents an

30 interlace picture. On the other hand, it is assumed that an image without horizontal
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30 interlace picture. On the other hand, it is assumed that an image without horizontal lines, such as
the one illustrated in FIG. 5A, represents a progressive picture. [0077] When compared with the
picture sequence of the AVC1080@60P video stream illustrated in FIG. 5A, the AVC1080@24P video
stream in FIG. 5B displays 5 a smaller number of images per second, providing a lower level of
reproduction of a small movement, such as a jumpy movement of the model in the image. On the other
hand, the AN 080@&OM o inteoi Birgaate divhiEldiSplayspreseatthaprdguisatb@icnages of the
AVClOSO@@éﬁ ideo stream per second, represents details of the movement of the person in the
image and E s the dynamics. 10[0078] However, when a recording medium, on which a

video stream such agibg Aotyl?80 @HAP NidpR aifeavgaEhde AY h0B0@I0RNGBISTPSIRRG)

composed of progressive pictures having an optional rate is recorded, is loaded in a legacy device, the

legacy devitdSaWilesttedtrslie orAnéheidebGHEM ML udeq stam 1y FEcaqse e lgacy device
can only reqagpizee VideRir o HAVING: e SHE BTLAHIRYYE [ 4E 100 POF rdpiteit adhgngmenon,

where the stream attribute of the progressive video stream is lost while it is used by various devices,
becomes pahiid] imoflemaogssvuahicysacpmpsnias sirobraothhenaodid curdrs whagich dewites and

recording mo‘?ﬁ'e‘%’ll%lﬁ‘”%ﬁh W?Héé’@’&i?pviﬁ%%as é%%'e%?éﬁh(ﬁs"é’ 0l Indusiy:, 20,6k r%'lﬁémore’ the
phenomenon woufd spoil'the merit of recording the progressive vibdeo stream, and might cause

sluggish consupaption e ralated (Rodmts. {08d@]stream lpis therefiareraprefiest 0étdit pseshat
embodiment to secure that the sameness of the stream attribute in editing is not lost even when the
stream is uSBAVSEER A iBe e e U the daLaAhcsNAg the BreHRISS in an aspect of the recording
mediyy, thegpralglem is solved by a recording medium including a stream file and an index file, the
stream file including a plurality of video streams, the plurality of video streams 30 including: a video
stream composed diipratierssihepigtiresrdmng magiigna, wavdaina video stream such as the

AVC1080@60P video stream or the AVC1080@50P video stream composed of
progressive pictures having an optional rate is recorded, is loaded in a legacy device,
the legacy device rewrites the attribute of the video stream to “24P” or “60i”
15  because the legacy device can only recognize video streams having the stream
attribute “24P” or “601”. If such a phenomenon, where the stream attribute of the
progressive video stream is lost while it is used by various devices, becomes public,
it influences various companies such as the manufacturers of such devices and
recording mediums, and this might develop into a problem of the whole industry.
20  Furthermore, the phenomenon would spoil the merit of recording the progressive
video stream, and might cause sluggish consumption of related products.
[0079]
It is therefore an object of the present embodiment to secure that the
sameness of the stream attribute in editing is not lost even when the stream is used
25 by various devices.
[0080]
When solving the problem in an aspect of the recording medium, the
problem is solved by a recording medium including a stream file and an index file,
the stream file including a plurality of video streams, the plurality of video streams

30  including: a video stream composed of progressive pictures and having a mandatory
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frame rate; and a video stream composed of progressive pictures and having an optional frame rate,
the index file including an editability flag and an extended editability flag, the editability flag indicating,
while set on, the recording medium being treated as an editable medium by a legacy device which
does not support 5 recording and editing of progressive pictures at the optional frame rate, and while
set off, the recording medium being treated as a non-editable medium by the legacy device, and the
extended editaindlina fétacpimblicatidgo vehitarset ompibee decHnoliogresedieipibmiry tiedtddasgnaeditable

medium by a non-legacy device even when the editability flag,is set off,.the nop-legacy devjce
supporting FRLSTEhg AFE eBiting Bt 164 BlogReLurlasien Muabthe ot ame Thatdos
Here, the "raginslsitary frashen@tel (MeneRtans ra@cas s framigcrate ah\Mnieha plaiasicdriice of any
version can perform decoding and playback. For example, the version upgrade of the application

standards dteHe Brsated msdase, ediRRlgigedivm Ry Bplegacyisdenics pebicbelasimitd Bippatédly since
the issyancg. of e fIEst VESIY @P&g‘%&&%@%@@@ﬁ@ﬁf@&ﬁf&ﬁ@%@%ﬁﬁ’o&i&i?@s%veam and

AVC1080@60i video stream aFe possible in all of the versions. Accordingly, 24 Hz of the
AVC1080 @t Pivedes stdeagnraedi B0 Heiog theatddCi080@bGelviakkle shedimmuitey nlandegocy rates in
the BD-ROW, dise appligation standard 9{00820. . The optionalfiame rate (piional rpte)” s a
frame rate at which a limitéd versions o paybgc devicesea perform decoding andcp ayback.

Currently, deedding twitgpiaybethoharAMEIA80E 60D videosigaryaldictzve wakavhdable with
current BD-ROM, BD-R and BD-RE discs, but will be allowed when 25 the standard js revised in the

near future CALRBIAR 266 B BFEHEANRNI 580G StBIGRIBPBREMS Eerradisntidsdiig ional rate in

the Blyoraygjg%ﬁ,%qgggggrg%@g@g@itﬂg bonal fradi® thgeabove-described recording media, when an
editability flag is set OFF, 30 editing by a legacy device is prohibited, and on the other hand, when an

extended et#@llty flag is present, editing by a non-legacy device, which supports the

recording/editing of,@ video strea sed of a plurality of progressive pictures_having an optional
frame rate, is aIIowgfr\eN?&eth%aét%%%ﬁe, T Ftiﬁaé a @Sg%%’ g%v'celglsapt%ﬁ}%iﬁ%%, E%?n‘)(‘j/\{]elgllti?]g by a
non-legacy pleylee ks devadalbitahatisitm say, peofonmndoelatjagyadé\ptedaak edibihexeeapleling media.

[0084] This satisfies the desire of the amateur moyie prodycers of recording a.video stream, which
is compose %fVﬁfé’é’i%éQ%ag?cﬂﬁé%eh%Rﬁ%aéWB : r%@%%i@&@ﬁ&%ﬁ%l&rﬁma movie
recording foraa BARINOARE Ydedssie e RihOdthebavsanyilkiand MdtReiR MmeyieHatgthe world.

This structure will thus contribute to the improvement of the image culture. Here, the above-described

recording midRAR-nfAEREAIRE| e pRIGHEEHK P Ao AN @eAPlayieanfsratatiotnthcludes a
D o SO RIRGIaclBe R RIRMLRAG6 ERLRINAPIeRER ALK, section
Hz of the AVC1080@?24P video stream and 60 Hz of the AVC1080@60i video
stream are mandatory rates in the BD-ROM disc application standard.
20  [0082]

The “optional frame rate (optional rate)” is a frame rate at which a limited
versions of playback devices can perform decoding and playback. Currently,
decoding and playback of an AVC1080@60P video stream at 60 Hz are not
available with current BD-ROM, BD-R and BD-RE discs, but will be allowed when

25 the standard is revised in the near future. Accordingly, 60 Hz of the
AVC1080@60P video stream corresponds to the optional rate in the Blu-ray disc
application standard.

[0083]
In the above-described recording media, when an editability flag is set OFF,

30 editing by a legacy device is prohibited, and on the other hand, when an extended
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15 indicating a start point and an end point of a playback section in a time axis; and a stream selection
table showing a list of elementary streams that are permitted to be played back in the playback
section, and the extended editability flag is generated in the index file on a condition that an entry of
the video stream composed of progressive pictures and having the optional frame rate is present in a
stream 20 selection table in any one of the plurality of pieces of playback section information in the
playlist infortizaionhit JOOBS] is pteskoylcbringtdy heradindegappirdef are.emthydh theplayisthieformation,
in the above description,.and a stream attribute constitytes a stream registration in the 25 stream
seloction taIEO TG L i 8L GRS TROAAERiOh B THHER ST BB LSRRG the stream

selection tapig iszTHh tapliRHALTRBPREMstisvise!f bRGAMBS theveuirent dlaxiiesy, dndigaies what

kind of stream is the elementary stream that is to be permitted to be played back. Each stream

registration 4§ 488 dt ek itad tae kedisineintreblegecyiexife EaeYriablem réfittaivr®as a 30
data stgucttgﬁlwnv(\;ﬁ goga&{agfcgﬁwi@mgyrwﬁ@rﬁmgﬂribute Is associated with a logical

I
stream numbetr. [OOSéF The stream number in the stream registration is represented by an integer
such as "1"[0084¢r "3". The largest stream number for a stream type is identical 5 with the number of

streams for the strepyp type. [008T). o The playback device is provideq with a steamnumber register
for each stream type, an fihe GUrrent Stream, namee}y fhe elemen?aPy stream l())eing pfaye%l Back

currently is indécatec oy, thehitteamconpbardstdredoprihe sérearrurssmbeinkOeegisieiol08aE, A
packet identifier of the elementary stream (ES).to be played back is written in the stream entry. By

making use’8f e A HivR VA adRaYigdREAEBE dosraas, eiffing hryifeR RIESH LR Written in
the stigam aRIY.Jhe SYEEMAD pimbertmingiudgd indheamireasndegisialionsaig Stesed dnthe stream

number registers of the playback device, and the playback device causes the PID filter thereof to
perform a peiettilteriagtbeseepopveiagpackiethgentifises atbred. in hstidanakontialesfrthedstream

oo WS AR e e R R T gt oo
information includes a plurality of pieces of playback section information, each of
the plurality of pieces of playback section information including: information

15 indicating a start point and an end point of a playback section in a time axis; and a
stream selection table showing a list of elementary streams that are permitted to be
played back in the playback section, and the extended editability flag is generated in
the index file on a condition that an entry of the video stream composed of
progressive pictures and having the optional frame rate is present in a stream

20  selection table in any one of the plurality of pieces of playback section information
in the playlist information.

[0085]
It should be noted here that a pair of an entry in the playlist information, in
the above description, and a stream attribute constitutes a stream registration in the

25 stream selection table. Here, the stream registration is information that, when a
playitem containing the stream selection table (STN table in the BD-ROM disc)
itself becomes the current playitem, indicates what kind of stream is the elementary
stream that is to be permitted to be played back. FEach stream registration is
associated with the stream number of the stream. Each stream registration has a

30  data structure in which a pair of a stream entry and a stream attribute is associated
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[0089] In the basic stream selection table, the stream registrations are arranged in an order of
stream numbers. When there are a plurality of streams that satisfy the conditions: "playable by the
playback device"; and "the language attribute of the 25 stream matches the language setting of the
playback device", a selection-target stream is determined based on the order of the stream number in
the stream registration sequences. [0090] With this structure, when, among the stream
registrationsviththddpacit streamnathbetection table, there is a stream that cannot be played back by the
playback dfmléé? the stream is excluded from the playback. Also, when there are a plurality of streams
that satisfy c@nditions: "playable by the playback device"; and "the language attribute of the stream

matches the languapigesaitash afitht elaybak drise rehaRasokinghasand! aytharinggan notify the
playback device of a stream 5 that is to be selected with priority from among the plurality of streams

satisfying tf8@bagitibns. Ac@rding td hisel gyt LrabBdmHBREIfOs AVIHE R tiRS iR MM CRtI§Possible to
cause t§1e n&ﬁﬂ%ﬁ@%&%\éﬂ%f{&}éﬁﬁk‘%?ﬁ?é%‘i’@aﬁﬁ%ém loaded therein as either an editable medium

or a non-editable medium, depending on whether any stream selection table in the playlist information
includes an[@0&Y]that permits 10 playback of a video stream that is composed of progressive pictures

and has an optiona ram?ar%tec.kTgls makes it o(?ﬁsgake&i}gr the non-lega dewcigté? (%l(l)srtlggc ish

between: a playlist Y Be%l?s plafl lggklt%fpgnl\f/l f’oéH@ﬁhﬁ Vitled srﬁ%am; and a playlist that

permits playheaknofyprlydhe M ClORME Gt enastganhwhentbaseplaylists denpresentdn a
recording medium loaded therein, and appropriately 15 set whether or not to treat the recording
medium as 2 EdiHBRE e diuMdiPAletnlx b sBEaiBI DS HersfidB dhta SHesR? vitiBhFaintaining
the stigam %gjggpes as they are. [0091] The types of elementary streams that can be registered
on the stream 20selection table include: parent-screen video stream; audio stream; presentation
graphics stl@@¥8land interactive graphics stream. [0092] The parent-screen video stream is a video

e e vSg0 APPSR S TESPL S e g n e
written in the stream entry. By making use of this structure in which a packet
identifier of the ES to be played back can be written in the stream entry, the stream

15 numbers included in the stream registrations are stored in the stream number
registers of the playback device, and the playback device causes the PID filter
thereof to perform a packet filtering based on the packet identifiers stored in the
stream entries of the stream registrations. With this structure, TS packets of the
ESs that are permitted to be played back according to the basic stream selection

20  table are output to the decoder, so that the ESs are played back.

[0089]

In the basic stream selection table, the stream registrations are arranged in
an order of stream numbers. When there are a plurality of streams that satisfy the
conditions: "playable by the playback device"; and "the language attribute of the

25 stream matches the language setting of the playback device", a selection-target
stream is determined based on the order of the stream number in the stream
registration sequences.

[0090]
With this structure, when, among the stream registrations in the basic stream

30 selection table, there is a stream that cannot be played back by the playback device,
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picture-in-picture. When the playback device selects a non-picture-in-picture display, only the
parent-screen video stream is used to display images on the screen. The audio stream is classified
into a primary audio stream and a secondary audio stream. The primary audio stream is an audio
stream that is to be a main audio 30 when the mixing playback is performed; and the secondary audio
stream is an audio stream that is to be a sub-audio when the mixing playback is performed. The
secondary dutlististreans ingtldésdinfionm atio npiary tavin s atvl phingviamt b avixing, apdurdbtynation for the

gain control. [0093] 5The presentation graphics (PG) sfream is a graphics stream, that can be
o eronisSH BB AR oo L AR B SO 6 Bl TR e b Resuited fo
representinghgbbite atibaR agtiape tRGhoMeatinn ofhithe graphiesssiiaamanehthe Mdescis achieved

by the pipeline_de'(':oding, the use of the PG stream is not limited to the playback of characters such as
the subtitle SpdESCIdRS ROIOF IBAIRSR Of RHOsHIB e RRESIalha Pdaskfrrisaef 8rstigdMovie that is

movingsin syNGHLQRIFAIQNRILD IRHVIHESA HH&V&%@W@%@ﬁy@&?&m@@a@g{ﬁgm close
synchronization with the video can be adopted as a target of the playback by the PG stream. The
interactive graphicsnglO)steeatimis sogthpibe streamhadimietnthévingpinfogridtonrdrl emericiive
operation, can %ﬁ%l%}}’ menu wilt1h 1% el‘%roggr SS oft15tpla%/barck %}he ¥ri1d 0 Isf}rtea 8’}% (%islglay pop-up
menus in aBCoraance With user 0|8era i .T%&ﬁ] ° am%nﬁct%e dreamn rlégls 1aton sgq%ences in the

stream selegfiehlable, editibkfatdii@masentsaieahityidearidaan depradiigam sdledilgntable define
20 whether or not permit pla%/;)ack_of a pro%re_ssive video stream, This makes it possible to judge

whether or NSE8 p&lefit188itAB! D AR S O Wk the P BB FriBS BEF #in § IRy KRS TRRS
parenipcregRvideR Srepmdreludean eRiithab RRTHS Bi%?@gﬂéﬁfi@epﬁ?&{ﬁé?%ﬁd’ idgo &f an
optional frame rate. This makes it possible to judge efficiently whether or not a progressive video
stream is pr&nahfamedic25mbisaides sepesatile the thegearolegien gej0oos) distinguish
between: a playlist that permits playback of only the AVC1080@24P video stream;
and a playlist that permits playback of only the AVC1080@60i video stream when
these playlists are present in a recording medium loaded therein, and appropriately
15  set whether or not to treat the recording medium as an editable medium. This
makes it possible to edit the video data freely while maintaining the stream attributes
as they are.
[0091]
The types of elementary streams that can be registered on the stream
20  selection table include: parent-screen video stream; audio stream; presentation
graphics stream; and interactive graphics stream.
[0092]
The parent-screen video stream is a video stream (primary video stream)
including pictures in which a child screen is to be inserted in the picture-in-picture.
25 Note that the playback device decides whether or not to perform the
picture-in-picture. When the playback device selects a non-picture-in-picture
display, only the parent-screen video stream is used to display images on the screen.
The audio stream is classified into a primary audio stream and a secondary audio
stream. The primary audio stream is an audio stream that is to be a main audio

30  when the mixing playback is performed; and the secondary audio stream is an audio
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This completes the explanation of the means for solving the problem in an aspect of the recording
medium. [0096] 30When solving the problem in an aspect of the playback device, the problem is
solved by a playback device comprising: a reading unit configured to read an index file and a stream
file from a recording medium; and a playback unit configured to play back a video stream contained in
the stream file read by the reading unit, the index file including an editability flag, the editability flag
indicating, Stwdaite siedtors, theltrecordibgindédiwhenethg neaiad qdagbaditablperfedived. bylhtegacy

device which does not suppart recordjng and editing of progressive pictures at the .optional frame rate,
and while SE SRS PELRG LTSS B B SO L B HE 188y device,
and when therirgexiblerbirthepiialveegsin extended editability flag having been set on, the playback

unit treats the recording 10 medium as the editable medium and plays back the video stream even
when the e&lﬂ%ﬁlty flag is set off. [0097] With the above structure, when the index file in the movie

recordigg format is feadyitis, it HIAYBRCK Heyics SHRPATInG. A RIShle ediim yhgiher or not

15 to treat the loaded recording medium, on which a video stream composed of progressive pictures
and having smdptonadraoreliateiib theonded, asthuthedithipeaonedithe ptetmamatiditiesodtn control

with use of the extended edabiity flag does pojreauite Jarae chandes, Jis tnerelore gosgible to
realize an edl Ing operation in atcordance with the extdnted editd |Iityyﬂag, as'an extension of the 20

process in thephadaekaevice thatsdppastadhieveavis nbeopibed fordeabdRR98hiMite regere to the
above playback device, the following lower concept may be provided. That is to s%;%i{n the playback

device, the FEESHAHY MAGLIMIFAL heinedyk asehiarisstishcns dria Rttt raReiffcludes a
pluralify of pigees2a0E RiaxaaRkiBRCHORHRIMALIRR SRRl Hhe m@iiﬂﬁfipi&fa@%%emgack section

information includes: information indicating a start point and an end point of a
in synchronization with the video. In this way, any graphics playback that requires a
close synchronization with the video can be adopted as a target of the playback by
the PG stream. The interactive graphics (IG) stream is a graphics stream which,
having information for interactive operation, can display menus with the progress of
15 playback of the video stream and display pop-up menus in accordance with user
operations.
[0094]
Among the stream registration sequences in the stream selection table,
entries for the parent-screen video stream in the stream selection table define
20  whether or not permit playback of a progressive video stream. This makes it
possible to judge whether or not to permit editing, based on whether or not entries
permitting playback of the parent-screen video stream include an entry that permits
playback of a progressive video at an optional frame rate. This makes it possible to
judge efficiently whether or not a progressive video stream is present in a media
25 movie data set that is the target of editing.
[0095]
This completes the explanation of the means for solving the problem in an
aspect of the recording medium.

[0096]
30 When solving the problem in an aspect of the playback device, the problem
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playback section in a time axis; and a stream selection table showing a list of elementary streams that
are permitted to be played back in the playback section, the extended editability flag is generated in
the index file on a condition that an entry of 30 the video stream composed of progressive pictures and
having the optional frame rate is present in a stream selection table in any one of the plurality of
pieces of playback section information in the playlist information, the playback device further
comprises: & strbanh hymbplagégidted starengeanguisery: sireamnd ingninér ;capiwyivead ksaetidnaimformation

number register storing a number assigned to current playback 5 section information which is one of
b SO EE e s i (kG g e A v
demultiplexcenéiQirPie gfl ayphuatity of@eneriany slirameisho\We iRtraHheale selRctigntarble
included in the current playback section information that correspond to the current stream number, to

obtain one &adiBe HEmihe et HEARE soiiabidity e ghe pdisrbility firgindissiagvideo
decodey cogfigired; 19 0ec00s AMAPI G ANHIPAEAGMYERIExed RlGaNAN$t gbtained by

the demultiplexing, a video stream composed of progressive pictures and having an opglonal frame
rate. [0099]dENEplayheltkldevivet exppott s e strkagnasd ectibngo nd cenhgressase ot dShstream

selection tabl%thaﬁ i§ gresen in each l?é/ba(t:k ctjon inforglation ir(].the %Ia%list inf?rgwation. The
optional Ir € rate, an 1 C (()j% c recordin mte um 0¢€ % catcd as a .
stream selection procedure s a proceﬁure or identifying, amor%g stfeam registration Sequences in the

stream selegtinre ditalde stiedinmiggistiatiopasgqusnce sathbtviriisiiidhedeandit dosthqlayaateeby the
playback device" and "the Ian}?ua e attribute of the stream matches the Ianguag%settin .of the 20

playback déicEtendelcdirhioRaghmiamberport fieibsdlryhadhi PGt 48 s. The
streamseleglianRioced e in @rRCWediwRemine CYY enicRIaNiteybe s RIR0EILD d RSy RRE, Or when

a request to switch the stream has been received from the user. [0100] 25A sequential procedure for
performing edéanbve sttt @iidgment and selection and setting a stream number in the stream
number reglﬂﬁwﬁf thg play.back.device_when a ﬁtate change occurs in the playback device", su_ch as
when the current'playitem is switched, is called "procedure to be executed at state change". Since the
stream number regidtétis threapronddeadicespeothelthio taterdplendeheanwoiticte 8@ stpetommiypes, the
above_descirsi brgg E)I;?(l:se ggtr?nig gfe?y%lgglg (e)\r/i%g%ﬂ;%roertaimgtgF}gWritable medium whether or not
15 to treat the loaded recording medium, on which a video stream composed of
progressive pictures and having an optional frame rate is recorded, as an editable
medium. Such an addition of a control with use of the extended editability flag
does not require large changes. It is therefore possible to realize an editing
operation in accordance with the extended editability flag, as an extension of the
20  process in the playback device that supports the movie recording format.
[0098]
With regard to the above playback device, the following lower concept may
be provided. That is to say, in the playback device, the recording medium further
includes playlist information, the playlist information includes a plurality of pieces
25  of playback section information, each of the plurality of pieces of playback section
information includes: information indicating a start point and an end point of a
playback section in a time axis; and a stream selection table showing a list of
elementary streams that are permitted to be played back in the playback section, the

extended editability flag is generated in the index file on a condition that an entry of

30 the video stream composed of progressive pictures and having the optional frame
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[0101] A sequential procedure for performing the above-described judgment and selection and
setting a stream number in the stream number register of the playback device when a request to
switch the stream is input by the user is called "procedure 5at state change request"”. [0102] The
types of the "request to switch the stream” include: issuing a set stream command; issuing a stream
change UO; and calling a set stream API. [0103] 10The non-legacy device (the playback device in the
above embatinisnpy¢baitsipparts aecardasti@ditibdeoinp pogressive platusbs ditgnodpiiooed rete

searches the stream selection table, which.is the target of the.stream selection pracedure, for an entry
for & proar B CTo s N B0 1 A ORI & PUSRARIETEIcS DEGRED 1o
determine apphrgpidaiely whethentenbentasiseordivadpeadicinds Ioadad tharisras pag8iakle medium

or a non-editable medium, without searching the contents of all files stored in the medium movie
database. [0 InfRraeR N PRISEBISTES R InaIR o aragnsdde s hidarhreks an

editable medim, o ANANEHIARIG; MENUBKLN FEGRLIBNGS L tﬂ“%@&‘é”&'ﬁ%l%%ﬁ%@%@ﬁﬁﬁgi as an
extension of the process for the index file in the playback device that supports the movie recording
format. [0108formatilew, tind abdamdtinbixrescon e afrewridbiedaeditpleplayisack wevicefia perform

demultiplexing, g d5corng A0 N e RIS NS PP Rags L RE R e included in the
current playback section information that correspond to the current stream number,
to obtain one or more demultiplexed elementary streams, and the playback unit

10 includes a video decoder configured to decode, among the one or more
demultiplexed elementary streams obtained by the demultiplexing, a video stream
composed of progressive pictures and having an optional frame rate.

[0099]
The playback device executes a stream selection procedure based on the

15  stream selection table that is present in each playback section information in the
playlist information. The stream selection procedure is a procedure for identifying,
among stream registration sequences in the stream selection table, stream
registration sequences that satisfy the conditions: "playable by the playback device"
and "the language attribute of the stream matches the language setting of the

20  playback device", and selecting one from among the identified stream registration
sequences. The stream selection procedure is executed when the current playitem
has changed to a new one, or when a request to switch the stream has been received
from the user.

[0100]

25 A sequential procedure for performing the above-described judgment and
selection and setting a stream number in the stream number register of the playback
device when a state change occurs in the playback device, such as when the current
playitem is switched, is called "procedure to be executed at state change". Since
the stream number registers are provided respectively in correspondence with the

30  stream types, the above-described procedure is executed for each stream type.
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25 selection table. Accordingly, it is possible to cause a rewritable medium playback device to play
back a progressive video stream on the premise that the video stream is edited. [0106] (Embodiment
3) 30The following describes a specific embodiment for solving the above problem by taking a movie
recording format of the Blu-ray disc as one example. As the movie recording format, the BD-RE disc
format defined by the BDMVRecording Specification is selected. [0107] 5The BDMVRecording
Specificatioj) tefihes BDMV subsets for realizing the realtime recording and editing of BDMV contents.

The format of the subsets is called Realtime Recording Editing Format (RREF). The RREF adapts the
Fecordine vorsion oPuaIETAL BRSO RS (o8 At Hhe i arband 2o0108]
A version oféhe RRMNReagiingsBeesificatiop thatisuppests rRearding.okibe AGLORYEBOP/50P

video stream and/or the MVC1080@60i/50i video stream corresponds to version 3.1 which is the latest
version of tHEVBIG-FECRAWAEASHS torimdtchA oo riisay imBpaihNt e theehis dabebvarRedsane target
of the 15 e@pgg{@ap}ﬁg%f%ggp&nt application is determined as Blu-ray Rewritable version 3.1
format (BDMVRecording Specification+RREF format). [0109] The Blu-ray Rewritable format
version 3.1 [#dfidés the transfer and restriction on the BD-ROM application format for recording and

editing a BDMV 20 content on BD-RE or BD-R. Tl'ke version,of the BD-ROM format Part3 that is
RO mes ott.q e s% to swﬁc}é‘_[ e ss%sgrrl%iolr?ﬁl%d.e[bigmg Set Stream

referred to by the B u-raﬁ!fewnta lefoHAL Verdion
command; issuing a stream change UQO; and calling a set stream API.

[0103]

10 The non-legacy device (the playback device in the above embodiment) that
supports recording/editing of progressive pictures at an optional rate searches the
stream selection table, which is the target of the stream selection procedure, for an
entry for a progressive video having an optional rate. With this structure, it is
possible for a device to determine appropriately whether to treat a recording medium

15  loaded therein as an editable medium or a non-editable medium, without searching
the contents of all files stored in the medium movie database.

[0104]
It is therefore possible to define whether to treat a recording medium as an
editable medium or a non-editable medium in accordance with the extended

20 editability flag, as an extension of the process for the index file in the playback
device that supports the movie recording format.

[0105]
Also, the above structure causes a rewritable medium playback device to
perform demultiplexing and decoding on the premise of the presence of the stream

25  selection table. Accordingly, it is possible to cause a rewritable medium playback
device to play back a progressive video stream on the premise that the video stream
is edited.

[0106]
(Embodiment 3)

30 The following describes a specific embodiment for solving the above
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The Blu-ray Rewritable format version 3.1 records the BDMV database in order to realize the following
personal BDMV contents authoring and the BDMV 25 realtime recording and editing. The personal
BDMV contents authoring assumes the write-once scenario and the non-editing scenario. The
write-once scenario and the non-editing scenario are completed by the user, and are present in
BD-ROM titles that are not permitted to be edited later. [0111] 300n the other hand, the BDMV
realtime reqouditgrabg edifing a(BOMYResorting fSpaaifiodtiba-MRRER) dssuasesnthexcanplethere the

rewritable and editable is. used. It is for the recorder ta gr video contents tured by video
cameras. Té‘?e&?ffe REVdradS W e ret Urat, t#éengéF@gp Oits gaﬁ??ﬁ;} a tﬂ?e( of ontents by

products (ingpsiriaRpeeddicis Spanttacionad «diégrent 5 manufacturers. All of the manufactured

products that edit any RREF content maintain the RREF content. This is realized by an update or
editing opel[é?dQﬁ]of the database, or a menu during an operation. [0112] Furthermore, in addition to

the usesof Blu-ray W@EM&F@% 0 RARIIMG F%%?Hf@é?ﬁﬁ@ﬂﬂiﬁgdﬁ%@@afﬁfé@@i& € present

+
embodiment assumes that a recording device supporting the Blu-ray Rewritable version 3.1 format is a

non-legacy theviedfinls aetoedpng sent edrtbaglivh& 1D NEE oesntmt alleedoding dévicesnbsespporting the
Blu-ray Rewritable yersion 3.1 format, b orting only ts of. the versign 3.0 and pefore is a
legacy devi%%f.%%a‘[ ef%me ﬁ%oﬁﬂ%%ir%ﬁﬁeg ri%%‘s%hagwq%% in éntoﬁgesoﬁliﬁhg %arg SIer%,e taking a
specific exaiaiafdhesBIM \bdatataaserndl 1sf] BD-ROMIrstiswriting thalimsiexfeidiag alpj@ct-oriented
programmiré%éanguage is 20 described. The index file in the BDMV database is called "Index.bdmv".
[0115] &LGSHates a syntax of Index.bdmv written in an object-oriented programming
langugge faiHBerROM disc. As illustrated in FIG. 6A, in the syntax of the object-oriented programming

language, the index file includes type indicator,
A version of the BDMVRecording Specification that supports recording of

the AVC1080@60P/50P video stream and/or the MVC1080@60i/50i video stream
corresponds to version 3.1 which is the latest version of the Blu-ray Rewritable
format. Accordingly, the format of the product level that is the target of the
15 embodiments of the present application is determined as Blu-ray Rewritable version
3.1 format (BDMVRecording Specification+tRREF format).
[0109]
The Blu-ray Rewritable format version 3.1 defines the transfer and
restriction on the BD-ROM application format for recording and editing a BDMV
20  content on the BD-RE or BD-R. The version of the BD-ROM format Part3 that is
referred to by the Blu-ray Rewritable format version 3.1 is “version 2.5”.
[0110]
The Blu-ray Rewritable format version 3.1 records the BDMV database in
order to realize the following personal BDMV contents authoring and the BDMV
25  realtime recording and editing. The personal BDMV contents authoring assumes
the write-once scenario and the non-editing scenario. The write-once scenario and
the non-editing scenario are completed by the user, and are present in BD-ROM
titles that are not permitted to be edited later.
[0111]
30 On the other hand, the BDMV realtime recording and editing
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25version number, indexes start address, extension data start address, reserved for future use,
AppIinfoBDMV, a "for" statement defining Ni padding words, indexes, a "for" statement defining N2
padding words, and ExtensionData. [0116] FIG. 6B illustrates a detailed structure of
AppIinfoBDMV in the case where 30 the BDMV database complies with a conventional Blu-ray
Rewritable format. FIG. 6B illustrates the data structure of AppinfoBDMV of the Blu-ray Rewritable
version 3.0 (BiiVi VRa dordiag GpeadiceantioRR ) exsewwnitalile o whedestiitistrateeble BHA. 6B, in the

format of the Bly-ray Rewritahle.version 3.0, edjtability flag, reserved for future use, and.
content proAED e itk ark FoAba EAPHMBBEG YHEB LT e HE e ehcludes, i

addition to igfpferationTindicating the ediabibly feditabiieliadic IKRPRtORBEiCaligtheaaditability of
version 3.1d§%xtended editability flag). [0117] FIG. 6C illustrates the data structure of AppInfoBDMV
data extendtdeténa @ B ONNARBCSMIRERARRE Kindugidad pepdysts tHBasdaEIgH &y idHia8RY whether

or not the megium g fenitanln isRdopad sl Reliahiiy (R0 s 3R\ ARRIG (e it reserved
for future use, three bits are replaced with initial output mode_preference, SS content exist flag, and
extended editbitin flag RR e exttemded Datsn istrastinadibhystratepdat i@ c6Cingopetatibitiiyflag is 15

assigned totl%%ed:)’%t?a{ts ébBrZZI, r\ﬁvgi%h carres o(r)ldesr at1 ) ghe conventional bit position of the editabitily flag,
and thus, in‘the flegacy’ evice, the editbf Iﬂy ﬂag iStreated as information indicating whether or not the

medium is ¢ditad]e. [0118] On the other hand, the extended editabitily flag is assigned to the 36th bit
20 (b35), which corresponds to the conventional bit position of the reserved area, and thus, for the

legacy device, the VAR SPIRE el riddi oditididhe nusfith Bl BsefiQNY Reerdighe editabitily

flag isjget t%&itﬁ%@ﬁ&@%\ﬂ%gﬁ@ﬁﬁ%eﬁ&ﬁ!%im@ anprBleRVeR Bt eiendgd &difabily flag is
set to "1" so that the 3D content can be edited, the legacy device does not recognize the value set in
the 25 exterehsddagabiNycagumpeitisgo thay Blofayadgwerdaitebingrsiay is set teornaet tite BDMV

database ingluding 8 3l GRAENLIR Mo JRd R OMBIURNRY S0 IRIR A8 VIEEo Bt device
not supporting the Blu-ray Rewritable version 3.1 format, but supporting only
formats of the version 3.0 and before is a legacy device.
15 [0113]
The following describes how the inventors solved the problem, taking a
specific example of the BDMV database.
[0114]
First, writing the index file in an object-oriented programming language is
20  described. The index file in the BDMYV database is called “Index.bdmv”.
[0115]

FIG. 6A illustrates a syntax of Index.bdmv written in an object-oriented
programming language for BD-ROM disc. As illustrated in FIG. 6A, in the syntax
of the object-oriented programming language, the index file includes type_indicator,

25 version_number, indexes start address, extension data start address, reserved
for future use, AppInfoBDMV, a “for” statement defining N1 padding words,
indexes, a “for” statement defining N2 padding words, and ExtensionData.

[0116]

FIG. 6B illustrates a detailed structure of AppInfoBDMV in the case where

30 the BDMV database complies with a conventional Blu-ray Rewritable format. FIG.
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The "editabitily flag" is defined as "reserved" in BD-ROM part3-1. When 30 this field is set to "0", it
indicates that the medium is a non-editable medium. The non-editable medium must conform to the
BDMVRecording Specification, but may or may not conform to the RREF. When the editability flag is
set to "1", it indicates that the recording medium on which the index file is recorded is treated as an
"editable medium”. The content of the editable medium conforms to the format 5 of the RREF added to
the BDMV Rt aldistep 8pebifidatiosinwtoes dfié\ pplioiBiy ¥ if’ fet RivAryyitRedicaibicthatsioa disc is

judged as "edjtahle” and can be subjected to.an editing process. [0120] The "initial output .
il 7 o e R et R e A e
set to "0", itppdicaies thetR® RiHant HPdRe MAWNLReIiGable, KdndinateDtheddbaipuyssode. When

the "initial output mode_preference" is set to "3D output mode", the ﬂE;Ié\%yback device is set to the 3D
output modEeseResieraiitueidiged iAthe dentatoPravadseniice Bakt thaWisplidsitsdice Was the

stereoscopig dispiay pARRDIILRION2H) (o ThE "SShoopient suistflegqindisates uhgheror not a
Profile5 function is used. When any of the following conditions is satisfied, this field is set to " [0122] -
The 3D playti§irambeddedwating éhstredita mdiac ot tathlens $Slig providedaton -ifitiedtite cbde
application that is currently signaled in the application mapagement table in the operation mode object
data includglsa%ﬁbg%&gﬁ%é%slse %’f?a eéfﬁ:ﬁ%ﬁ%‘?ﬁf’é@&m@ i the application descriptor thereof The
"Profile5" is[anigpplication profile corresponding to the stereoscopic playback. Accordingly, even when
no 3D playlist is present in a title corresponding to the operation mode otg’ect, 25 or the playlist itself is
I

not present, the "S3$ EdnféntBRitatadyths dataciugien He MRrEMORPANidain s Tisasdsar
stereogLopig DIANPREKRH & SRV, th?dihﬁsbés@é’rﬁwﬁffﬂﬁ deguingn ﬂ'éi%_ lﬁﬁf%%ﬂgﬂé%feye
graphics plane devices in the HAVi screen device. In the present application, the 3D content includes
not only a cohtsthtbompedssd 5 themmbt: sesiamBeleoithiledittbilam dlagasvivie F8o@eng 30 video
stream, butaiso a,30, yideq.that i realized, whep the byfecodegpplication drawss the leff;gye and
right-eye graphics on the HAVI screen device:
initial output mode preference, SS content exist flag, and extended editabitily
flag. In the extended data structure illustrated in FIG. 6C, the editabitily flag is
15  assigned to the 33" bit (b32), which corresponds to the conventional bit position of
the editabitily flag, and thus, in the legacy device, the editabitily flag is treated as
information indicating whether or not the medium is editable.
[0118]
On the other hand, the extended editabitily flag is assigned to the 36™ bit
20 (b35), which corresponds to the conventional bit position of the reserved area, and
thus, for the legacy device, the value of the extended editabitily flag is invalid.
Accordingly, as far as the editabitily flag is set to “0” in the BDMV database
including a 3D content, even if the extended editabitily flag is set to “1” so that the
3D content can be edited, the legacy device does not recognize the value set in the
25 extended editabitily flag. That is to say, as far as the editabitily flag is set to “0”,
the BDMV database including a 3D content is not edited erroneously by the legacy
device.
[0119]
The “editabitily flag” is defined as “reserved” in BD-ROM part3-1. When

30 this field is set to “0”, it indicates that the medium is a non-editable medium. The
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[0123] - The 3D output mode is used. When the SS content exist flag is set to "not present (not
exist)", the playback device never transitions to the 3D output 5 mode while the disc is loaded therein.
Thus the mode selection procedure of the output mode register for indicating the setting of the output
mode in the playback device is not executed, and the output mode register is fixed to the 2D output
mode. On the other hand, the playback device executes the mode selection procedure only when the
SS content existdlagpie setdortpressntfatst)l. tdGHE1BLM V Rasodédfirgeffey ithentibnstate magt in FIG.

6C, the "extended editability. flag" is gen in AppInfoBDMY. data when the copdition (A), which
depends onofhngYeggﬁc%oﬁQHgéb g&%%@%dIOW%A&%fggﬁ P 15id&b Qre m, 1§ satisfied.
When the cpjaéies (hadisHrotsatighiednibisielgnsxaatkothe inddhen 3 sthecaritabilttéagdaset to "0”,

the disc is judged as "non-editable” by a recording device that is a legacy device. However, if the

condition (cthdfiBik) MGHIER depEheis SHaneb ibscsditablamecd yeorBfRIANI g format
AVC1080@GOR{ROPRIGEe sipai, if,Safiss ieﬁ’ﬂﬁ\WR%gspdeet%%%ggeSQ]ﬁmﬁ disgyg,gelitahle by

referring to the exetended editability flag that is newly provided. 2 When the condition (A)
is satisfied, agabxletendagl ieditabilityl flad indicatessthv dhiveditioa BDREB RsREJ Mty sugparts a version

higher than tQ%u\Ber%it%H gét%ee%iggentrg%remsat (RREF), is to be treated as either a non-editable medium
or an editabl?e metium. e the exetended editability flag field is set to "0", it 25 indicates that the

disc is treatgyl 28]a non-editable medium, and when the exetended editability flag field is set to "1", it
indicates that the disc is treated as an editable medium regardless of the value of the editability flag.

[0126] As deSPRb&H Udo PN RIhRAe SkeiRiacs daniitiy Hhigneehreaniss: Wil 588 8exetended

editabjlity flag igSREIRT buif Hisadsivdaedas "ediaiacand e hengtiipesragasiessiphihe value
of the editability flag.When the exetended editability flag is set to "0", the disc is judged as
"non-editableodmd dhnshpe editetd [0127]i6Tindivaigeo thernd?', deing foaddits, BewifidBe video

format for m?nitial_output_mode _preference” is set to “3D output mode”, the playback device
is set to the 3D output mode when the disc is loaded in the device, on the premise
that the display device has the stereoscopic display capability.
15 [0121]
The “SS_content_exist flag” indicates whether or not a Profile5 function is
used. When any of the following conditions is satisfied, this field is set to “1”.
[0122]
- The 3D playlist embedded with the stream selection table SS is provided.
20 - The bytecode application that is currently signaled in the application
management table in the operation mode object data includes “Profile5” in a set of
application profile values in the application descriptor thereof. The “Profile5” is an
application profile corresponding to the stereoscopic playback. Accordingly, even
when no 3D playlist is present in a title corresponding to the operation mode object,
25  or the playlist itself is not present, the “SS content exist flag” is set “on” when the
bytecode application realizes a stereoscopic playback of a menu or the like by
performing drawing on the left-eye and right-eye graphics plane devices in the
HAVi screen device. In the present application, the 3D content includes not only a
content composed of the MVC1080@501/601 video stream or the MVC1080@24p

30  video stream, but also a 3D video that is realized when the bytecode application
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high-bandwidth digital output function. Upon insertion of the disc, the video format can be determined
by negotiation. [0128] The "frame rate", having four bits, specifies a video rate for the 10
high-bandwidth digital output function. Upon insertion of the disc, the video rate can be determined by
negotiation. Either the video format or the frame rate can be set to "0". When either the video format or
the frame rate is set to "0", both the video format and frame rate fields are disregarded by the playback
device. [01203 WS HIS]BDeleistrd taglin-ay tapteplonn anttie difevescesbetvesn the meaning of the bits
of Applnfoﬁﬁ%\é data in the conventional BD-RE disc illustrated in FIG. 6B and the meaning of the bits
of the exte ApplnfoBDMV data of the present embodiment illustrated in FIG. 6C. In the table, the

bit positions from b0 trhb4fHnvthgARRbaO RO datwrén aicangegon@sizoBialy frRdishe2fd
extended-typeAppIinfoBDMV data (AppInformationBDMV@EXxtended) and the conventional-type

AppinfoBDMV HREASIS RbiFiEtiONBDMY @R sk wistiehAly ue BRRigewvEtiosIy Drkeable can be
read as follgyst-FFRERNIEMLE SEIRGRM TRESRE heHiaomiAllRUANIRL HEMSrotRERB b ligHR IS selected

from the vertically arranged items. Finally, the content of a box at an intersection of the 25items
selected fromittheg havikontgiltantyentlozdiyngrthagettingned iheeadpThemiddsiunblestodohokhat

information element is assigned.to the extended-typeApplnfoBDMV dat

(Applnformg?ﬁ‘éhcﬁm%éx g?]edlég)n ort{lr?eoéﬂ Q/erﬁ%oﬁggg}é}gr&fng)ﬁ 8?5%}1\6/ %thutput mode.
(AppInformaiip aRIvh¢r@4adn ven itndh dodesipendisgutostiie: BRYMY Reeatdingropatification at the
selected bit position. 30[0130] . _As illustrated in FIG. 6D, b32 is assigned to the editability flag in
both the extéhtR M ormatRENs & Billagds REAPIABRS Y SSHE 1 and the normal format that is the
BIu-rayORev[loiIQQhe version 3.0. The editability flag at this position plays the same role in both formats.
It is also understood that reading by a 5 playback device not supporting the Blu-ray Rewritable version

3.1is available. The\sitls froed bss‘hg ‘ﬁsgséa@mghhalﬁé.w@,ithﬁéie@mpdcéa@déglpﬂémﬂﬁgé, SS
conent e Tt e e eI U et
based on the presence of the 3D content and/or the AVC1080@60P/50P video stream, is
satisfied. When the condition (A) is not satisfied, this field is set to “0”. When
15  the editability flag is set to “0”, the disc is judged as “non-editable” by a recording
device that is a legacy device. However, if the condition (condition (A)), which
depends on the presence of the 3D content and/or the AVC1080@60P/50P video
stream, is satisfied, it is judged whether or not the disc is editable by referring to the
exetended editability flag that is newly provided.
20 [0125]

When the condition (A) is satisfied, the exetended editability flag indicates
whether the BD-R/BD-RE, which supports a version higher than the version of the
present format (RREF), is to be treated as either a non-editable medium or an
editable medium. When the exetended editability flag field is set to “0”, it

25 indicates that the disc is treated as a non-editable medium, and when the
exetended editability flag field is set to “17, it indicates that the disc is treated as an
editable medium regardless of the value of the editability flag.

[0126]

As described above, when the exetended editability flag is present and the

30 exetended editability flag is set to “1”, the disc is judged as “editable” and can be
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the data structure defined in FIG. 6B. On the other hand, the reserved areas reserved for the future
use are disregarded by a 2D playback device, or even if read by the 2D playback device, they do not
provide any function. [0132] 15The extended editabitily flag described with reference to FIGs. 6A-6D is
provided in Index.bdmv when any of the following conditions is satisfied. FIG. 7 illustrates the
conditions for generating the extended editabitily flag. [0133] The first condition is that a 3D content is
present in thdittidc. Wiethlesor 20 naha 3D aontentfis pheseleﬂimbidii@atﬁaigby the\BBecontéet exist flag

in AppinfoBDMV index.bdmv. When the SS content gxist fla etto'1' dicates that a 3D
contont is oSS IOt o STy eSS R Rog S5 SERBIRG dbfion i

that a conteninsiwdingiRdmary Video Entry of Progressive video is present in the BDMV database.
The Primar dy@VIdeo Entry is a stream entry which stores a PID of the parent-screen video stream
(primary vid®d&tleam) in the picture-in-picture, and is paired with the stream attribute of the MPEG-4

AVC@3920x1080/5, 24, p SN ARk %M&%ﬁ?%@%@%&"% S RESPRIER Yo (N Erimary

Video Entry is a stream entry that indicates thé following 1) and
high-bandwidth digital output function. Upon 1nsert10n of the disc, the video

format can be determined by negotiation.
[0128]
The “frame rate”, having four bits, specifies a video rate for the

10 high-bandwidth digital output function. Upon insertion of the disc, the video rate
can be determined by negotiation. Either the video format or the frame rate can
be set to “0”.  When either the video format or the frame rate is set to “0”, both
the video_format and frame_rate fields are disregarded by the playback device.
[0129]

15 FIG. 6D illustrates in a table format the differences between the meaning of
the bits of AppInfoBDMYV data in the conventional BD-RE disc illustrated in FIG.
6B and the meaning of the bits of the extended AppInfoBDMYV data of the present
embodiment illustrated in FIG. 6C. In the table, the bit positions from b0 to b48 in
the  AppInfoBDMV  data  are  arranged  horizontally, and  the

20  extended-typeAppIlnfoBDMV data (AppInformationBDMV @Extended) and the
conventional-type AppInfoBDMV data (AppInformationBDMV @Conventional)
are arranged vertically. This table can be read as follows. First an item is
selected from the horizontally arranged items. Then an item is selected from the
vertically arranged items. Finally, the content of a box at an intersection of the

25  items selected from the horizontally and vertically arranged items is read. Then it
is  understood  what information element is  assigned to  the
extended-typeAppInfoBDMV data (ApplnformationBDMV@Extended) or the
conventional-type AppInfoBDMV data (AppInformationBDMV @Conventional)
corresponding to the BDMVRecording Specification at the selected bit position.

30  [0130]

42



[0135] 1) Stream coding type=0x1B (namely, codec is MPEG-4 AVC), among stream attributes in
the STN table in PlayList in the disc. 52) Combination of video format=6 (namely, resolution is 1920x
1080p) and frame rate=6 or 7 (namely, frame rate is 50 Hz or 59.94 Hz). [0136] When any
combination among stream coding type=0x1B, video format=6, and frame rate=6 or 7 is present in the
STN table in PlayList, a content of 10 Progressive video is present in the disc, and the condition (A)
returns TRUE. [013&5 illuftiGte8 ituBitated) jrb32tablesarnedt (ohthcodditiohtto Segeditadititthélag to "0"

and how the recordjng device is treated when the extended editabitily flag is set to "1". The upper
ortion of 12 GIBIE AL T BTG L BTy WA TS for oGRS ENEb BoHon of the

table indicaipg: hi@WwHbeBRCRIdIREAeNitadSVERated Jvhenthe edeasiad edigbiilylagissaasdo "1". A
disc, on which a 3D content and a Progressive Video content are recorded, is played back by a

convention@l]-fiyﬁetb%%ﬁkﬂ( wigida dnée desnedt is E_o_?ﬁpﬁﬁﬁl&@ﬁ%ﬁhﬁﬁtﬁ%@%rﬁﬁér?tional-type
o SO A e et et vt
formats, andhhetprodiossive plapbhdk rehesAig@1D30 @BOPISHR vidtwistneedn, pretoretingly, the
eding e SIS S AR, R G e el
read by the 3D recording/editing device.
[0131]
10 A conventional recording device obtains meaningful information based on
the data structure defined in FIG. 6B. On the other hand, the reserved areas
reserved for the future use are disregarded by a 2D playback device, or even if read
by the 2D playback device, they do not provide any function.
[0132]
15 The extended editabitily flag described with reference to FIGs. 6A—6D is
provided in Index.bdmv when any of the following conditions is satisfied. FIG. 7
illustrates the conditions for generating the extended editabitily flag.
[0133]
The first condition is that a 3D content is present in the disc. Whether or
20 not a 3D content is present is indicated by the SS content exist flag in
AppInfoBDMV() in index.bdmv. When the SS content exist flag is set to “1”, it
indicates that a 3D content is present in the disc, and the condition(A) returns
TRUE.
[0134]
25 The second condition is that a content including Primary Video Entry of
Progressive video is present in the BDMV database. The Primary Video Entry is a
stream entry which stores a PID of the parent-screen video stream (primary video
stream) in the picture-in-picture, and is paired with the stream attribute of the

MPEG-4 AVC@1920x1080/59.94p or the MPEG-4 AVC@1920x1080/50p. More
30  specifically, the Primary Video Entry is a stream entry that indicates the following
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information file. As a result, the MVC1080@24p/50i/60i content and the AVC1080@60P/50P content,
which have been recorded originally, may be lost. For this reason, when a playlist including an entry
that permits playback of the 30 MVC1080@24p/50i/60i video stream is present, or when a playlist
including an entry that permits playback of the AVC1080@60P/50P video stream is present, the
editability flag is set to "0" to prohibit editing by conventional devices. On the other hand, as a
supplementBrgmd€gsure, even if the editability flag is set to 0, a recording device conforming to the
Blu-ray Revmgghje version 3.1 format 5 (BDMVRecording Specification+RREF) treats the medium as
an editable m. [0139] As described above, it is possible to record the index file onto a

recording medium s tRatiiis subigstepe-the BraeseRertygeeddneprcoding dgvigaoly defining
the syntax of the index file in the Blu-ray Rewritable version 3.1 format 10 (BDMVRecording

SpecificatioHiGRREPHHSS) IatBeR N ntr e i BEyhip omHee slisGalues of the extended editability flag
to enalje the BD'Rﬂiifoﬂﬁgﬁgﬁoﬁ%ﬁ}r:dg'@%%ﬁ%tﬁﬁ%ﬁéﬁ Pé(selﬁiﬁﬁp?sc\f%‘lj‘f%ﬁ#? fppsible to

cause a recording device or a playback device supporting the BDMVRecording Specification+RREF to
read the dafeasteucateeunigléntontbly presentadtevsniidhlzoyr &gt parameters as described 15
above by uiw% %I: object-oriented programming language. [0140] This completes the description
of the aspect of the recording device. The following describes the aspect of the playback device. With
regard to the playbawkelexisecint siidficieaiiongause theciRRANGypaitin I8 kdivod PIacess,
corresponding 20 to the above Index.bdmv among the above-described structural elements, The

improvemeARf (MR daiRg Uit id/ ilisREetNn et id FRG. 2P 181 P layLisi a9 sendswehart
illustrgiing the,proggesingdos & FQ%@EHFIQ Hevifse Whighnis @ Remidegasy dariceTiouYdge whether or not

a disc with data written in the 25 extended format is editable. After Index.bdmv is read from the disc,
the value ol 8 Editability flag is checked first (B0001). When the editability flag has a value "1", the

s e 8 UGS S O RSP g e e,
“0” and how the recording device is treated when the extended_editabitily flag is set
to “1”.  The upper portion of the table indicates the condition to set editability flag

15 to “0” and the lower portion of the table indicates how the recording device is
treated when the extended editabitily flag is set to “1”. A disc, on which a 3D
content and a Progressive Video content are recorded, is played back by a
conventional-type playback device since the disc is compatible in playback with the
conventional-type playback device.

20 [0138]

On the other hand, the editing in the conventional device does not support
the 3D playback by the MVC1080@24p video stream and the 50i/60i video stream
that are new formats, and the progressive playback by the AVCI1080@60P/50P
video stream. Accordingly, the editing may result in a discard or change of

25 information pertaining to the MVC1080@24p/501/60i video stream and the
AVC1080@60P/50P video stream included in the playlist information file and clip
information file. As a result, the MVC1080@24p/50i/60i content and the
AVC1080@60P/50P content, which have been recorded originally, may be lost.
For this reason, when a playlist including an entry that permits playback of the

30 MVCI1080@?24p/50i1/60i1 video stream is present, or when a playlist including an
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30[0142] When the editability flag has a value "0", it is further judge whether or not the disc
satisfies the condition (A) (B0002). [0143] Here, the condition (A) returns TRUE when the disc stores
an 5 MVC1080@24p/50i/60i content and/or a Progressive video content, and returns FALSE when the
disc stores neither of the contents. Accordingly, first it is judged whether the disc stores an
MVC1080@24p/50i/60i 3D video content by checking the value of the SS content exist flag (C0001).
[0144] 10WhenythieaSHcoomnte ptagtistflad thes AWELES 010601 J0Bgaddbattmdispsteces de

MVC1080@24p/50i/6Qj 3D.video, coptent. Thus the condition (A) returns TRUE. [0145] When the SS
content exiﬁaﬂtzgélﬁé’é—%j%lffes%"ﬁti julfy® é‘theél%’?%ﬁyl%,o&ﬁf&b%gs%%ﬂlﬁé%o cofitétt is present.
To make thetiugameal 88 NVeehpesREmnahaReagirsskeyidemexdribilstpresents the T bl tables

included in all PlayLists in the disc are checked (C0002). [0146] When a Primary video entry having
stream codfif§WPBEOREBICE0 GRILBIMBIRtattOxTB filndrutdRenditahle predisinin 2dy &riabble, it is

judgeddhat e eaRieRLING %?é@@iﬁb\é%ﬁﬁﬁ@ﬁ@ﬂ%% MideRHGAMISIREARd Aadhmplisc. Thus the

condition (A) returns TRUE en no Primary video entry having stream coding type=0x1B, video
format=0x0B) fé&he rate=6 or 7 is present in the STN tables, it is judged that a Progressive video

content is not recorded on the dis¢. 25 In that case, it is jud that neither an MVC108Q@ 24p/50i/60i
I;be R 1 ?ﬁé %0 gg q ge I%ﬁ‘ %1

. S SCT. above S SS1 C he.in € onto a reco
3D video content nor adlgrogresswe Video CIAtENTIS r&cor on the disc, alfd thé Centition (A) returns

FALSE. medium so that it is subjected to the process performed by a recording device, by
defining the syntax of the index file in the Blu-ray Rewritable version 3.1 format
10 (BDMVRecording Specification+tRREF format) and defining the meaning of the set
values of the extended editability flag to enable the BD-R disc and the BD-RE disc
to be interpreted by a playback device. It is possible to cause a recording device or
a playback device supporting the BDMVRecording Specification+RREF to read the
data structure unique to the present invention, by setting the parameters as described
15 above by using an object-oriented programming language.
[0140]

This completes the description of the aspect of the recording device. The
following describes the aspect of the playback device. With regard to the playback
device, it is sufficient to cause the reading unit to perform a process corresponding

20 to the above Index.bdmv among the above-described structural elements. The
improvement of the reading unit is illustrated in detail in FIG. 9.
[0141]
FIG. 9 is a flowchart illustrating the procedure for a recording device, which
is a non-legacy device, to judge whether or not a disc with data written in the
25 extended format is editable. After Index.bdmv is read from the disc, the value of
the editability flag is checked first (BO001). When the editability flag has a value
“1”, the playback device judges the disc as “editable” (G0001). When the
editability flag is set to a value “1”, editing is permitted regardless of whether the
playback device supports 3D and Progressive Video.
30  [0142]
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[0147] Note that in the above description, first it is judged whether an 30
MVC1080@24p/50i/60i 3D video content is recorded (C0001), and then it is judged whether a
Progressive video content is recorded (C0002). However, not limited to this, the order of CO001 and
C0002 may be reversed. [0148] That is say, first it may be judged whether a Progressive video content
is 5 recorded, and then it may be judged whether an MVC1080@24p/50i/60i 3D video content is
recorded. As describdctabbyedwitsh tthdlgasenveluth EEHnditi dinrfAgr @id peswitiRther, thenextended

editability flag ig.present.in APPInfgBDM ﬁ(&e?]é;ﬂh?)?x.bdmv. In that case, the judgment on whether or
not the discﬂ% 5&%{& 85 %ﬁtﬁeecﬂggétéo&i/ ))f the extended editability flag. 10[0149] When
the judgmeny pf3he condition (A) returns FALSE, the extended editability flag is not present, and thus
the judgment on whether or not the disc is editable is made based on the value of the editability flag.

That is to say, in th&l¥8setlifie eofdibingy fldy hastarvalud RYEanvheis the plishastiotsvicd judges
15the disc a5ioreaiEIE sHARR2 ol r0hnd/ot VR HBECa0dILARA . S IR EmiigR G value of

the extended editability flag is checked (BO003). When the extended editability flag has a value "1", the
playback dédwAdeStdykentitleedises astoteditaitle¢rret trdlesstoftthe 20 vatdmglythireditabiitddial, and

permits editi f the disc. When the itability fl a.value "0", the playback device
oo tho A e e RS RICIT R NIAN 55 A ot B S

describes reiadingueyod te\$se tbatsippaks Aagy(heoBliy:ray 25 Rewritable format version 3.0 or
before. A player supporting the Blu-ray Rewritable format version 3.0 or before cannot recognize the
presence of hé4xtended editability flag, and thus judges whether or not the disc is editable based on

only the editability figGen the SS_content_exist_flag has a value “1”, it is judged that the disc
stores an MVC1080@?24p/501/601 3D video content. Thus the condition (A)
returns TRUE.
[0145]
When the SS_content exist flag has a value “07, it is judged whether or not
15 a Progressive video content is present. To make the judgment on whether or not a
Progressive video content is present, the STN_tables included in all PlayLists in the
disc are checked (C0002).
[0146]
When a Primary video entry having stream coding type=0x1B,
20  video_format=0x06, frame rate=6 or 7 is present in any STN _table, it is judged that
a content including the AVC1080@60P/50P video stream is recorded on the disc.
Thus the condition (A) returns TRUE. When no Primary video entry having
stream_coding_type=0x1B, video format=0x06, frame rate=6 or 7 is present in the
STN _tables, it is judged that a Progressive video content is not recorded on the disc.
25  In that case, it is judged that neither an MVC1080@24p/501/601 3D video content
nor a Progressive video content is recorded on the disc, and the condition (A) returns
FALSE.
[0147]
Note that in the above description, first it is judged whether an

30 MVCI1080@?24p/501/60i 3D video content is recorded (C0001), and then it is judged
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[0152] 30Accordingly, when the editability flag has a value "1", a playback device that supports only
the Blu-ray Rewritable format version 3.0 or before judges that the disc is "editable" and permits
editing of the disc. Also, when the editability flag has a value "0", a playback device that supports only
the Blu-ray Rewritable format version 3.0 or before judges that the disc is "non-editable” and 5 does
not permit editing of the disc. With this structure, when the disc stores an MVC1080@?24p/50i/60i 3D
video contewhethaRrdyressiseveidedeoantetet ttierecialeidity (Y29 seHowVeandba lptaybdiok device

that supports.only the Blu-ray Rewritgh rmat version 3.0 or before cannot edit the disc that stores
WV CI08E S RATEBI S0V e oINS SBESERS video cortent 1001531 This
completes tfig gigscription of an approach for solving the problem in the aspect of the playback device.

[0154] FIG. 9 illustrates a method ofjudgingp(\{gvo?ether or not a BD disc, on which 15 the BDMV
database has alreadP¥dérst¥editibd! BayipsoidgodenbetaordiigHesite AdrpEOReRIcSId the

BDMV glatabage aRto, 3 HesOriad E@%ﬁﬁ%d%@ﬁlgls&ﬂ’ e &W@@gﬂ%tﬁ%ﬁ?@?ﬁ Jqegnform to

the above rules. [0155] To cause the recording device to perform the above-described processing of
20 Index.bdrowtanisnesesdady to/cadssctifdvatingeunithenhibh jsdgrecot the thr wcdiieleents of the

recording device tha}t@? solve the prohlem., to.execyte the above proc 3915 " éﬂ cteristic is
described ihGEEAT in CE.’l .eFFé‘.?e ?saaerﬁ]g\a}v%éﬁ%—ﬁ?étrlgti%e egtpggce urgn%)%u g%rgw(%rether or

not a blank idigexis @éaitablénihen ¢eeqrdingwigaiientnewtydstoothadlank disc.igH@itadE is First, itis
judged whether or not an MVC1080@24p/50i/60i 3D content is to be recorded (B0010). When it is
judged YesMidechnessoad thry due itsnedsidsdgiitabilty »{19ghe editability flag is set to "0, and
the exﬁgndq@p@ﬁability flag is set to "X" because a legacy device must prohibit editing 30 of a disc

when the disc stores an MVC1080@24p/50i/60i 3D video content. Here,
When the judgment of the condition (A) returns FALSE, the

extended editability flag is not present, and thus the judgment on whether or not the

disc is editable is made based on the value of the editability flag. That is to say, in

that case, the editability flag has a value “0”, and thus the playback device judges
15  the disc as “non-editable” (G0002).

[0150]

When the condition (A) is TRUE, then the value of the
extended editability flag is checked (B0003). When the extended editability flag
has a value “1”, the playback device judges the disc as “editable” regardless of the

20 value of the editability flag, and permits editing of the disc. = When the
extended editability flag has a value “0”, the playback device judges the disc as
“non-editable” and does not permit editing of the disc.

[0151]

The following describes reading by a device that supports only the Blu-ray

25 Rewritable format version 3.0 or before. A player supporting the Blu-ray
Rewritable format version 3.0 or before cannot recognize the presence of the
extended editability flag, and thus judges whether or not the disc is editable based
on only the editability flag.

[0152]
30 Accordingly, when the editability flag has a value “1”, a playback device
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"X" is a value that is determined based on the mode setting. When editing is permitted, the extended
editability is set to "available (X=1)". When editing is prohibited, the extended editability is set to "not
available (X=0)". [0157] 5When an MVC1080@24p/50i/60i 3D video content is not included in the
BDMYV database, it is judged whether or not the AVC1080@60P/50P video stream is to be recorded
(BOO11). When it is judged that the AVC1080@60P/50P video stream is not to be recorded (No in step
B0011), thetlB® agnterts exibt filag BlsehyoROWtitebéxtenohad editahilid/(flag =thengdddo thaeserved

area, and the 10 editability flag is set to "Y" because the BDMV, database cqntains qnly 2D contents
e caiting G Eontant e b HXhe RIS WA B e dts. dibte. ~Al0n JITE HHE s

determineddiresdidp exnnade saiting:yvhansedibackisieeiaiiest, spratitabillty ihsetiravailable
(Y=1)" (00011). [0158] 15When it is judged that the AVC1080@60P/50P video stream s to be
recorded (YReWhaRlS Bomaat varsias 16 Remedxstindgss datithedisadednapiftablyisaut to "0", and

the extgndeg, edifability flag J5i3RbLIO 1 PAFQHSeV IAUIE SRR MIdeQ R FonRIRE Andtdbe,jpgacy

device must be prohibited from editing. Here, “X" is a value that is determined based on the mode
setting. WhhVORB(GgA4ppetmtded3 Ethevedtendenteditabiliy Rregetsiiavaildbie (KatE)it, Winen editing
is prohibited, th tended.editability.is set.to "not av ilggili(,aéX:O ". [0159] Note that order of
50010 ana BOBLE Y 4 iR, Hial ol re Ersac (RO B TSRS M eSS o
recording niegliditatle ibigtihan My 6l 080@ux24pEore 0@ videdicantendibastheentgesrdad by a 3D
shooting device, is loaded in a recording device not supporting the Blu-ray Rewritable version 3.1 and

ina recordi%@W@%ﬁf&%ﬂ%&%m@w RUAL BT FERSEFE VE WiHEOSRME™n FIG. 11 indicates
that a gcorgjpgypedium is removed from the 3D

This completes the description of an approach for solving the problem in the
aspect of the playback device.
[0154]
FIG. 9 illustrates a method of judging whether or not a BD disc, on which
15 the BDMV database has already been recorded, is editable. When a recording
device attempts to record the BDMV database onto an unrecorded medium (blank
disc), the recording device needs to conform to the above rules.
[0155]
To cause the recording device to perform the above-described processing of
20  Index.bdmv, it is necessary to cause the writing unit, which is one of the structural
elements of the recording device that can solve the problem, to execute the above
procedure. The characteristic is described in detail in FIG. 10. FIG. 10 is a
flowchart illustrating the procedure for judging whether or not a blank disc is
editable when recording a content newly onto the blank disc.
25 [0156]
First, it 1s judged whether or not an MVC1080@24p/501/601 3D content is
to be recorded (B0010). When it is judged Yes in step BO0O010, the
SS content_exist flag is set to “1”, the editability flag is set to “0”, and the
extended editability flag is set to “X” because a legacy device must prohibit editing

30 of a disc when the disc stores an MVC1080@24p/50i/60i 3D video content. Here,

48



30shooting device, and in this state, the editability flag is set OFF and the extended editability flag is
set ON in the AppIinfoBDMYV data in the index file of the recording medium. The "insert2" in FIG. 11
indicates that the recording medium is loaded into the recording device which does not support the
Blu-ray Rewritable version 3.1. Here, the editability flag is set OFF and the 5 extended editability flag is
set ON. Accordingly, the recording device not supporting the Blu-ray Rewritable version 3.1 cannot
perform editiXg ssich eslparthalt deletéoerndivesiobgsedintegitationode thetregordWibemediitmg Tike “insert!"

in FIG. 11 indicates that the recording. medium is loaded,into. the recording dgyice which supports the

Bl 1y R o P T SR L 5 14 1SR 30 10t 1) BRI Edhabity g
is set ON. Ageaipinglyiibeesakdineddavicrys URRRIB0 Hie RlyedrdRxuAtable version 3.1 can perform
partial deletion to delete a middle part of a stereoscopic video. [0161] FIG. 12 illustrates a case where

a recording[QééiHe records a TV broadcast. 15 The arrow "eject2" in FIG. 12 indicates that a recording

mediurg on which the LY BpagieRsifRr R IRARRaniS iectegliam hasesainaiay g In this
state, an MVC1080@24p/50i/60i 3D video content is included in the BDMV database in the recording

medium, andMY thetBseoriten]edgstifiabdtheepOny the: cAINADINE G 1B/SOPORI; asidetie extended
editability flag.is set ON. The ar ‘insert3" in 20 FIG. 12 indicate t ing medium is
a9 e{%ﬁoé%%?cgﬂvggi S\l}hen TS Bu?(t;g[%]d tha? e 45\?@4(}?8@%’:&%%89 U1ae0

loaded into a p(?ay% ch'does not supportthe version ere, dex.bdmv; the SS

content existitaghissest@iNbthe asdidebiiydlagse s @F ), ahd §% extendeckaditabity Bagtis set ON.
Accordingly, the playback device that does not support the version 3.1 can perform on

.d |
two-dimensidnal Playsatedediciitabiivaiiis: dait thanss e 18868 Aps s 39519>ilda31? content.
The "ipgert4qin bty 1A dpgicaien thetthecrRcerdie B mefivgaisiaadeshinifstbrIiespr dindeigyice which

supports the Blu-ray Rewritable version 3.1. Here, in Index.bdmv, the SS content exist flag is set ON,
the editabilitpdl &g iisngeo OBF cantetie mus igenaditapiityiedns sH? ONigGcolthngly haesracording

device that s ts the Blu-ra writable version,3.1 &‘g can werform, partial deletion to delete a
middle part%%%esﬁfé%bssggtp%n\}l}é?elﬁo. aféja.&ﬁ ©AS 4 ederibed abovée%, gégtl)%ihsgpt% 1gtr(]f)&r’etsﬂegnt
embodimendditdietitihei Bietnay Reailetdbléyis Ritti@d0&vised after the issuance of the version 3.1
format (BDMVRecording Specification+RREF format), it is possible to add the revised 5 format to the

editing targét, tiereby expanding the target of editing and creating high-value added recording devices
and rgeprding mediwpgn[Q163] judged that the AVC1080@60P/50P video stream is to be

recorded (Yes in step BOO11), the SS content exist flag is set to “0”, the
editability flag is set to “0”, and the extended editability flag is set to “X” because
a progressive video is contained and the legacy device must be prohibited from
editing. Here, “X” is a value that is determined based on the mode setting. When

20  editing is permitted, the extended editability is set to “available (X=1)". When

editing is prohibited, the extended editability is set to “not available (X=0)".
[0159]
Note that the order of BOO10 and BOO11 in the flow may be reversed.
[0160]

25 FIG. 11 illustrates the cases where a recording medium, on which an
MVC1080@24p/501/601 3D video content has been recorded by a 3D shooting
device, is loaded in a recording device not supporting the Blu-ray Rewritable
version 3.1 and in a recording device supporting the Blu-ray Rewritable version 3.1.
The “eject]” in FIG. 11 indicates that a recording medium is removed from the 3D

30 shooting device, and in this state, the editability flag is set OFF and the
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There is no fear that editing of the BDMV database may create such a quality problem that may
involve manufacturers of the recording medium, legacy 10 device that performs editing, and playback
device that performs playback. It is thus possible to improve the BDMV database format continuously,
streamlining and optimizing the format. [0164] (Embodiment 4) 15The present embodiment explains
how to describe the playlist information to realize playback of the interlace 3D. In the playback of the
interlace 3ximatpels tdvabgigyrdgiuiioeioON 20800 3ppitfeBRyAfaldisplayed indte filteofice

method, and the BDMYV datahase is described wjth str attributes that are not interpreted by a
ayback dalod T IR B IE T torr LAE. SDTOTS] 1M Kidortind A BORTy B S SOBHE: roalizes
playback ofihgiinieriageleheadste havedidatasiveturithai 6o s Mot ehHpoie thprgpiemywhen itis
loaded in a conventional 3D playback device that supports the 3D playback of the MVC1080@24P

video streafi It #RIE th¥GHHeMace BD plalisack bFthedBNNL 1b8D @60rshi WEEo shdariiqo166]
In the sferegscopICPlavpaske? hﬁgei\é'%t‘"@ﬁﬁStf%&&ﬂ%@l?ﬁﬂﬁ@d?éBbYkﬁW%V'Ei@Qiééf%? are

selected in accordance with a stereoscopic version of the stream selection table (called STN table
SS). Howevennbthe Sths BliitahldR8 B eabiaimsrstosaim! attribotepinformatibhingf scntsrizetalideo, it
means thatthe STN . table SS contains mform%lon unknown totdola er c_}%\élcg?séeartnld,tpeﬁ cture might

cause somé1 %rer%(r).n[odllgﬂl?tni’s%élrlé%rr%tlgﬁl c())ll)ljec of fﬁédﬁrrlgsrenr? Eibodimént 15 providne interlace
11 indicates that the recording medium is loaded into the recording device which
supports the Blu-ray Rewritable version 3.1. Here, the editability flag is set OFF
10 and the extended editability flag is set ON. Accordingly, the recording device
supporting the Blu-ray Rewritable version 3.1 can perform partial deletion to delete
a middle part of a stereoscopic video.
[0161]
FIG. 12 illustrates a case where a recording device records a TV broadcast.
15  The arrow “eject2” in FIG. 12 indicates that a recording medium on which the TV
broadcast has been recorded is ejected from the recording device. In this state, an
MVC1080@24p/501/601 3D video content is included in the BDMV database in the
recording medium, and thus the SS_content exist flag is set ON, the editability flag
is set OFF, and the extended editability flag is set ON. The arrow “insert3” in
20 FIG. 12 indicates that the recording medium is loaded into a playback device which
does not support the version 3.1. Here, in Index.bdmv, the SS_content exist flag
is set ON, the editability flag is set OFF, and the extended editability flag is set
ON. Accordingly, the playback device that does not support the version 3.1 can
perform only a two-dimensional playback of video, but cannot edit the
25  MVCI1080@24p/501/601 3D video content. The “insert4” in FIG. 12 indicates that
the recording medium is loaded into the recording device which supports the Blu-ray
Rewritable version 3.1. Here, in Index.bdmv, the SS_content exist flag is set ON,
the editability flag is set OFF, and the extended editability flag is set ON.
Accordingly, the recording device that supports the Blu-ray Rewritable version 3.1

30  can perform partial deletion to delete a middle part of a stereoscopic video.
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5 video recorded on a recording medium which, when loaded in a playback device that does not
support a stereoscopic playback of the interlace video, can be played back without error. [0168]

For that purpose, it is necessary to ensure the compatibility in playback by 10 distinguishing the STN
table SS for the interlace 3D from the conventional STN table SS for the BD-3D BDMV data. [0169]
Specifically, the problem is solved by a recording medium on which playlist information and a stream
file are recdf@e® |wherein first identification information 15 set to a first value is assigned to extent data
of, among the playlist information recorded on the recording medium, a piece, of playlist information of
a version which doéS EBe 6’8%‘3120330&%%53@0 %ﬁ@ﬁﬁg@%‘ﬁ%r}%% i a@é’s’fasyecond
identificatior épfeitaadionssetittharseeondalifels assigpamieexigntgata akismong temiaylist
information recorded on the recording medium, a piece of 20 playlist information of a version which

correspond$BPMY Reseisies pro pralertsniRRd thdonetidc dd iimprisib h doeatkchtlratee vis&dhich the
secondsidengficatiqn Rormaiion seLE R RsKPRI AR LS ﬁ%slgf‘g%‘#’é?céuﬂﬁ?gaaﬁ&fa%%ﬁfﬁgc stream

selection table that includes oné or more entries each having a packet identifier of a dependent-view
video streatnghatdbicadgabent ofdme devetypadimaocdmponahtsn2s the one or more entries being
associated T% ne or more stream attributes of interlaced video. [0170] Also, the above problem is
solved by a*playBack device comprising: a version register storing a version of the playback device; a

reading unit configuraeradtidoneadan tianspditisireanhisoBDMECAding seadymeact asdemaltiplexing
unit configured to perform demultiplexing onto the read transpart stream, wherein when the version of

the playback@&{caiebematprb aetd iRl sramHarar e s P ire 8 dngenssibBhidesiiback using
interlaged injaggs. tﬁa?tﬁ?&%ﬁﬁée%ﬁﬁlgfbéﬁdslﬂ%m@ &@%éirﬁfa?ﬁg%%@ SRyERAENdipgglo first

identification information set to a first 5 value, when the version of the playback'device is the
predetermiribasveesidranatisurespdid B RMNé datreasscipivglsgbtiskaitshy shieantbnaganidnages, a
stream seleﬁo%tqbletﬁqu)%n?d from second extent data corresponding to second identification

information Set 10 a Secon vaflu'e, the demultiplexing unit is caused to perform demultiplexing of a

dependent-j¢e4yideo stream having an 10 interlaced-video attribute, by using a packet identifier in a
stream entry that corresponds to a stream attribute in the obtained stream selection table, and the first
value is a value recg%ﬁ?jg% Iﬂﬁrﬁ vice that can perform only a stereoscopic playback of progressive

video,13nd the secongevaieg:ift 3B RERIBRENBINS WY GR {BAbEARLEHYIT Rptbrtharigreoscopic
playback of progressive video and a
to realize playback of the interlace 3D. In the playback of the interlace 3D, images
having a resolution of 1920x1080 or the like are displayed in the interlace method,
and the BDMV database is described with stream attributes that are not interpreted
by a playback device for the BD-ROM format.
20 [0165]
Accordingly, the BDMV database that realizes playback of the interlace 3D
needs to have a data structure that does not create a problem when it is loaded in a
conventional 3D playback device that supports the 3D playback of the
MVC1080@24P video stream, but not the interlace 3D playback of the
25  MVCI1080@60i/501 video stream.
[0166]
In the stereoscopic playback, a base-view video stream and a
dependent-view video stream are selected in accordance with a stereoscopic version
of the stream selection table (called STN table SS). However, if the

30 STN table SS contains stream attribute information of an interlace video, it means
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15stereoscopic playback of interlaced video. [0171] The following describes the extension data
which pertains to the recording medium of the above aspect. The extension data is provided to store
private data in the index file, movie object, movie playlist, and clip information, and is assigned 20 with
either of two types of IDs: ID 1; and ID2. [0172] The ID1 is an identifier of extension data storing
private data of a manufacturer who has registered the manufacturer private data. The value of ID1 is
assigned byltitetheeR3dN ahbhe BO MMReaosrdifigi8pecificatkooyanddspdmcodeéevaie syl ithe stored.
The ID1 can have an encoded value in a range from Ox0000 to OXOFFF. [0173] The ID2 is an
identifier ofségfgﬁgﬁ)ﬁlh%}%\cﬁﬁte@o&%ﬁﬁg@rby a licensed manufacturer. More specifically, the extension
data assigngr gvith 1D2 stores a 30 model number code of a recording device for which the
manufacturer private data is registered in advance. With the structure where the extension data stores

a model number coHei,SitWmmlm&méﬁiﬁtﬁ@rﬁﬁ%gﬁéﬁé&ﬁ% Iﬁ%&?@@’&?ﬁé@fﬁéa%ta onto the
recordigg mﬂm@e&s@m%&%@&%{ﬁ@&m&%%m ReS POV BRIECEe QI AYE Playlist.

5[0174] According to the Blu-ray ReadOnly disc format, as one of the extension data stored in the
movie playliddia@h/RipBdiie), txterssiopidalaydssiynddiwitnidbcwhideinchidbs almeetddek value
"0x0002", is used to store STN table SS. However, the STN table SS permitting the playback of the
MVClOSO@’%ﬁ]1 i16Video stream should not be stored in the extension data having ID1 that
includes an[ene®fled value "0x0002". This is because the STN table SS permitting the playback of the
MVC1080@60i/50i video stream is unknown information to the playback device that does not support

the version 3.1, and RTstha% BFROESHIE SIREFETRRYCLD BBy hEpIsyBRaki Blifedn Ale¥harkPyy occur.
10  distinguishing the STN table SS for the interlace 3D from the conventional

STN table SS for the BD-3D BDMYV data.
[0169]
Specifically, the problem is solved by a recording medium on which playlist
information and a stream file are recorded, wherein first identification information
15 set to a first value is assigned to extent data of, among the playlist information
recorded on the recording medium, a piece of playlist information of a version
which does not correspond to a stereoscopic playback using interlaced images,
second identification information set to a second value is assigned to extent data of,
among the playlist information recorded on the recording medium, a piece of
20  playlist information of a version which corresponds to the stereoscopic playback
using the interlaced images, the extent data, to which the second identification
information set to the second value is assigned, includes a stereoscopic stream
selection table that includes one or more entries each having a packet identifier of a
dependent-view video stream that is composed of interlace-type view components,
25 the one or more entries being associated with one or more stream attributes of
interlaced video.
[0170]
Also, the above problem is solved by a playback device comprising: a
version register storing a version of the playback device; a reading unit configured

30 to read a transport stream from a recording medium; and a demultiplexing unit
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15[0175] As a result, an unused encoded value is introduced in the ID1 to describe STN table SS.
Since an encoded value "4(=0x0004)" is an unused value, ID1 including an encoded value "0x0004" is
registered with the extension data of the mpls file, and the STN table SS is stored therein. The ID1
including an encoded 20 value "0x0004" is disregarded by existing Blu-ray ReadOnly disc players, and
thus does not cause an error in the players. [0176] FIG. 13 illustrates the syntax for creating a
playlist informafigartite twviplerdor objctraltiphte ch prograthmiegd aragispge. sktvai]albi)dim MGerl 3 defines

the main 25 path informatjon and sub path information. Jn PlayListMark(), the playlist mark information
o described i ESHERER AR} A U o) BaERSHEHBIH S B SEAEPHB Rresses of
these are wiitieReibs Epil-iShstaidladstinssiEtndes iMade stars peldress canehtsirpsioshiataegtart

address. [0177] 30The following describes the main path information, sub path information and

playlist mark giofiatirc o faty corresRonshing jathiipfdasiitideriiosotnfowatdion o8k t8r mbre pieces of
main playbagl sechipminirpatios, tremmaimpiadagksectioniniarnaiondhcalledadawiem

information, and is information that defines onie or more logical playback sections by defining one or
more pairs ofpamstinnimgotithe pteirtcanopan Pday vk wiime pbintiotethe S iplagback titreaaxis. The

playback device is provided with a playitem number register storing the playitem number of the current
ot e e Bt

playitem nuiddetfisaisreitiyphattshisethe playdiend numbeahegistaltipledinbemliagtemnsifasnation
indicating a plaéback section includes "stream reference information”. The stream reference

information RS ORBinfRMALR $¥nSantd inf rnflSRSALENE Vi m Ao PRl HEATR) R MsdicAes a clip
informgfion;file ARt §AREL &S A GlP Z%‘jﬂiﬁ‘iﬂée EP%%mgétV‘i@'ErﬁiH@f‘siBoq sliRam consiityiing a

playitem. 15[0179] The sub playback section information, called sub path information, is composed
of a pluralitp@tesipeadsafosy Btpstayitatiripiftriatisnobtained stream selection table, and the first

value is a value recognized by a device that can perform only a stereoscopic

playback of progressive video, and the second value is a value recognized by a

device that can perform both the stereoscopic playback of progressive video and a
15  stereoscopic playback of interlaced video.

[0171]

The following describes the extension data which pertains to the recording
medium of the above aspect. The extension data is provided to store private data in
the index file, movie object, movie playlist, and clip information, and is assigned

20  with either of two types of IDs: ID1; and ID2.
[0172]

The IDI is an identifier of extension data storing private data of a
manufacturer who has registered the manufacturer private data. The value of ID1
is assigned by the licenser of the BDMVRecording Specification, and is encoded

25 when it is stored. The ID1 can have an encoded value in a range from 0x0000 to
OxOFFF.
[0173]

The ID2 is an identifier of extension data that is defined by a licensed

manufacturer. More specifically, the extension data assigned with ID2 stores a

30  model number code of a recording device for which the manufacturer private data is
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[0180] The playlist mark information is information that defines the mark point 20 unique to the
playback section. The playlist mark information includes an indicator indicating a playback section, a
time stamp indicating the position of a mark point on the time axis of the digital stream, and attribute
information indicating the attribute of the mark point. The attribute information indicates whether the
mark point defined by the playlist mark information is a link point or an entry mark. The 25 link point is
a mark pointthstecad inealiivikadeby thatlinthesmmand, whktreatheattiensedactach whensthenobdgdter skip

operation is instructed by. the user. The entry. mark is a mark point that can be linke e link
commandt SHEREED B dIo 0 S0dh (8 THa s S U BRI o LR A B0 T D o161y
30This comphedeththecderdiiptia@iihe playistdnfamatiag taclgofistinguishian iadéX tade SS
including an entry permitting the MVC1080@60i/50i video stream from a conventional STN table SS,
the value ofPOYIgHRRRChSsigHIdad difidex file may be changed to a different value. The STN table
SS inclyding)flua ntry of an MVC1080@60i/50i video stream is arranged in extension data with 5

registration of ID1=0x0004. [0182] A stereoscopic version of stream selection table is subjected to
the process executédoyrdmegptaytiack eviye Readombyf ExtedsiomDatn cesarfbéd iextieisssyntax. [0183]

10The lead line cul in FIG, 13 indicates,a close- t?1 internal structure of.Extension a. As
oared b e T B Bl B L T s e e B R e 3 o

contains anwhith tahieudss e @rddink eulin FIOIRiINdisaiged closadip EThe tatgensliSstructure of
the STN table SS. As illustrated in this close-up, the STN table SS indicates values set for the 15 video

format and TH"¥EYRTe Hafte M Me¥RiseSoharsmaH A ihe Py Rk ok thelM¥HH LS attribute

SS of the STNdaRIfSR- HEERIGINOLE thsarample fiflGod Aathen¥idRe (o Mahisisehigesh i1 0801)" and
the frame rate is set to "3 or 4 (25 Hz or 29.97 Hz)". The value "25 Hz or 29.97 Hz" is obtained by

converting gieoddde vBne1Z/88090 7" (fldits)iof besavseC s @ B8Ry e opstraaitinigtdltbe number
20 of frameﬁlg)%asc%c%?qhgom](j1080@60i/50i video stream is unknown information to the

playback device that does not support the version 3.1, and if such STN_table SS is
referred to by the playback device, an error may occur.
15 [0175]
As a result, an unused encoded value is introduced in the ID1 to describe
STN table SS. Since an encoded value “4(=0x0004)” is an unused value, ID1
including an encoded value “0x0004” is registered with the extension data of the
mpls file, and the STN table SS is stored therein. The ID1 including an encoded
20 value “0x0004” is disregarded by existing Blu-ray ReadOnly disc players, and thus
does not cause an error in the players.
[0176]
FIG. 13 illustrates the syntax for creating a playlist information file with an
object-oriented programming language. The Plalist() in FIG. 13 defines the main
25  path information and sub path information. In PlayListMark(), the playlist mark
information is described. In ExtensionData(), the above-described extension data
is described. The addresses of these are written in PlayList start address,
PlayListMark_start address, and ExtensionData_start address.
[0177]

30 The following describes the main path information, sub path information
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When an STN table SSG including an entry permitting a playback of an MVC1080@60i/50i video
stream is arranged in extension data with ID1 in which another encode value is set, no harmful effect
is created on the playback because 25 Blu-ray ReadOnly disc players treat the data as extension
information that can be skipped in reading. Also, playback devices supporting the Blu-ray Rewritable
version 3.1 that newly supports the interlace 3D can identify, from the extension data of ID1=0x0004
that is a neankDplagl BT ddblefSStitadnincludes an entry of an MVC1080@60i/50i video stream, and
thus can de@%gﬂtohe interlace 3D. 30[0185] The above description is specialized on the STN
table SS. T wing describes general rules for describing the playlist information and the clip

information in the 3Phddaqiff pHaiaraFe MY o8O @RISR (018Gl S bifarpRtipRels mEmisJim the clip

information file that match the extension data assigned with ID1=0x0004 include program information

SS, extent SaMsskteREAMARSAIrMALEEhalhtcaie PowbRIOrAsstien SEofORINNT e FHdgdam

informafion ;ﬁ%i?eﬂ{%fﬁmﬁmﬁ??ﬁ‘i@Es%%%%%ﬂrtﬂb? &Qfﬁ{%ec%CBPiﬁlB}@%g%lW%’sﬁ%%am

information’is information indicating the program structures of the main TS and sub TSs managed by

the clip i_nfomtt&ikimn ﬁbe_d_aﬁdiirgiiumas whm_gqi&qﬂeeié_'mrciuaq}' $mpmmrend1@mﬁm;¢_§dmthe clip
stream file. tI\/Iore gpc%mflc%%lé/,[tge?%rq&rafm frrgg%@%tlonﬂﬂdlc%?%\%@%te Q{Qgslsog)t ‘F%%(I: e |det%tlgers the

1 n . .
elementary g dme mitipiexed the cuc% Sifeairile hav ifdicEEsTe Video format and the

frame rate thlakeein] hamtegiagistfosmoatignieSdiffecaliambe ofdiracypsagpiayitefarmdtien in that
the combination of the video format and the frame rate is defined as follows. [0188] That is to

say, the praJAHERFRE shEL Ry drdyRenPagts: o AR othe PHdiN otaB iy HO88I M E); format
code (b indigatiach /RORbaNfIMRLhAYIG T &INAIGAENAIARROR HA8R} regikhe framgJaigs are

defined as follows. The following are additional frame rate’codes: frame rate code = 4 indicating
24000/100plepgonentognagod ziftipating a playback section includes "stream reference

information". The stream reference information is “clip information file name
information (clip_information_file name)” that indicates a clip information file that
constitutes a clip stream file together with a transport stream constituting a playitem.
15 [0179]
The sub playback section information, called sub path information, is
composed of a plurality of pieces of sub playitem information.
[0180]
The playlist mark information is information that defines the mark point
20  unique to the playback section. The playlist mark information includes an indicator
indicating a playback section, a time stamp indicating the position of a mark point
on the time axis of the digital stream, and attribute information indicating the
attribute of the mark point. The attribute information indicates whether the mark
point defined by the playlist mark information is a link point or an entry mark. The
25  link point is a mark point that can be linked by the link command, but cannot be
selected when the chapter skip operation is instructed by the user. The entry mark
is a mark point that can be linked by the link command, and can be selected even if
the chapter skip operation is instructed by the user.
[0181]
30 This completes the description of the playlist information file. To
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25 rate code = 5 indicating 3000/1001 (29.97 Hz; frame rate code = 6 indicating 50 Hz; and frame rate
code = 7 indicating 6000/1001 (59.94). As the combination of format and frame rate in the program
information SS, 1920x1080interlace(10800 is defined. The "1080i" is defined in SMPTE274M-1998
1920x1080 Scanning and Analog and Digital interface for multiple picture layer. 30[0190] The
extent start point information is information for separating an ATC sequence including a base-view
video streadistingaishAGiCSSaquabbe Bilidinglmgepamdenpeiavittride thetMara K@ qilutdlity of

Extents that are present jn the stereoscopic interleayed stream file. 5[0 The characteristic
point informAHER S EHER By BRI the e e D BPI A b A
information flenoribexsakenei e sieeesceps dilvRackatirre, the ganeralishasXiauRlifinoint

information is explained. The characteristic point information as defined in the Blu-ray ReadOnly 10
disc format#8 ifdnmekiah MHEaIRP@ENEe iiondspasbraradictisBgSSinhifdaRHUT d35turally of
elemergaryl%témﬂ%im%@ﬁlip stream file. The information indicating the characteristic point
in each eleméntary stream is called an entry map (EP map). What is the characteristic point varies
depending 6hitH type of the stream. In the case of the parent-screen video stream, the characteristic
point is an 15 access unit delimiter indicati %he heaq of an I- ii:ture-t e ¥é cgnmponent located at

the head of an Open-étf)rf’ogcr:%p&c‘)’gés&%ﬁ S fffgi]se ecg?sl,lo,t Sre

€18 S C .10 _the SS
e c%ara&?erls iC pointis represented

differently irtbeufeli® pekitiphsdanddhd @ B saautnets s she PatLdksatBaden thes shatagteristic point
is represented 20 by a source packet number. In the STC sequence, the same characteristic point is
representecf %ing a PTS that indicates a time point in the STC time axis. To associate these

sourcggpacket numbyges|withiiie AaYRREKIMSSatIe a1y AR KSIHFaR aRM AN LRI, POINtS.

More specifically, in each entry point constituting the entry map, a source packet number that indicates
the locationtoftensioaldtaractssistidisatad ibihdhaTdosedimn e Issdddatisd asstigre® TS thigt indicates

the locationqf.the. teristic, pognt.in.the STC sequence. entry.peint further includes: a flag
("is angle (ﬁ%%@@g%rﬁ%a%{ﬁd%%tgg tW ge1 ne%racfaf:1 r%)ﬁ gar% |?1c?élpen§16n{%ﬁf)¥%ty ga!ckl#;%%m{ﬁ%éf gl %agracteristic
point is avadablé) &ia infdrindicarcl sizkysthap indidataattreadizewndttire witrdpiSTiXe {alcktesSat the head

of GOP. 30[019 The entry map for each elementary stream indicates the souyce packet
numbers ofg%ﬁe lﬂ‘l'ﬁ%?élriéﬂctﬂ}bﬁnfg%‘Er)'Pé)sp@ﬁi\i@@%ﬁeﬁ%slﬂﬁq]%s;%ﬁbeénég ith tH¥ PTSs.
Accorginglyyiayseferaneingdtiie entienar ih ihpeasidieHarORtpificiae 3harkitany tHer@aint in the
ATC sequence, source packet numbers that 5 indicate locations of the characteristic points for the

elementary§tBaHscHHRL i I6eeSb ol tHe SrbitdAptimdSpoirt crvielimsdvelfesttibely diditeteristic
port R S RTSrseon e g s gt e
stereoscopicr@yyatk)s. pratidedlimettizSchiz iof d9tidtefile. obtained by converting the value
“50 Hz/59.94 Hz” (fields) of the MVC1080@501/60i video stream into the number
20  of frames per second.
[0184]

When an STN table SS() including an entry permitting a playback of an
MVC1080@60i/501 video stream is arranged in extension data with ID1 in which
another encode value is set, no harmful effect is created on the playback because

25  Blu-ray ReadOnly disc players treat the data as extension information that can be
skipped in reading. Also, playback devices supporting the Blu-ray Rewritable
version 3.1 that newly supports the interlace 3D can identify, from the extension
data of ID1=0x0004 that is a new ID, an STN _table SS that includes an entry of an
MVC1080@60i/501 video stream, and thus can decode the interlace 3D.

30 [0185]
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10 The characteristic information SS includes an EP map SS that indicates correspondence between
the SPNs and the PTSs in the time axis of the MVC1080@60i/50i dependent-view video stream. With
use of the EP map SS, a random access to the dependent-view video stream becomes possible.
[0194] 15The above program information SS, extent start point information, and characteristic
information SS are registered in the extension data of the clip information file, with ID1 in which an
encode value "4" isBet. §bdeSHescriptidhesfefloviig absarthe Sififormbleors surrahyedatl dhengxtension
data of the 20playlist information. %01696] The stream selection.tgble SS (StreamNumber table
StereoScoESa3s s AU LAt crth HEE RS e Yihel IHMINE BadisBSnt Blection

table only indhgrkieHtRiHNgdevitiae siraAsseiarton teRirapdidRiines the elementary 25 streams
that can be selected when a playitem is played back or when a sub path related to the playitem is

played backOV¥8én there are N pieces of playitems identified as playitems #1-#N, stream registration
sequenges respectiygly.coresPORAiBg{Giiha laileme AatdAra P IRNided i the stiga;slection
table SS. [0197] 30Each piece of stream registration information in the stream registration sequences
includes a stagmpsnignedewitndl2l sOz6004nnglatdmagreamrditribatoedrfe spoeitingatd poenstream

number. Eaﬁ%?o%% Onentr diC calllfld%s a ggck% ti(%|1¢lattg)tifiear 1@1'%? The PIDs are used by the PID filter to
demultiplex'e emen%ary’s feams that are to e Use on'iy Inthe 3D playback. The stream selection

table SS m¢ang7an 5 expansion that is unique to the 3D output mode. Therefore, a playlist for which
each piece of playitem information is associated with the stream selection table SS (STN table SS) is

called "3D playlist". [0 0B]OBEARRLM R atidn ScBingiels PHRiIatoR thstehdednior the

10  stereoscopic playback. The program information is information indicating the
program structures of the main TS and sub TSs managed by the clip information file,
and indicates what types of elementary streams are multiplexed in the clip stream
file. More specifically, the program information indicates what types of packet
identifiers the elementary streams multiplexed in the clip stream file have, and

15  indicates the video format and the frame rate thereof. The program information SS
differs from the ordinary program information in that the combination of the video
format and the frame rate is defined as follows.

[0188]
That is to say, the program information SS additionally has: format code = 4

20  indicating 10801(SMPTE); format code = 5 indicating 720P; and format code = 6
indicating 1080P.

[0189]
The frame rates are defined as follows. The following are additional frame
rate codes: frame rate code = 4 indicating 24000/1001 (=23.996) = 3025 Hz; frame

25  rate code = 5 indicating 3000/1001 (29.97 Hz; frame rate code = 6 indicating 50 Hz;
and frame rate code = 7 indicating 6000/1001 (59.94). As the combination of
format and frame rate in the program information _SS, 1920x1080interlace(10801)
is defined. The “10801” is defined in SMPTE274M-1998 1920x1080 Scanning and
Analog and Digital interface for multiple picture layer.

30 [0190]
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10 selection table SS include: (1) a stream registration sequence composed of a stream entry and a
stream attribute of the MVC1080@60i/50i video stream attached with the stream number; (2) stream
registration sequences composed of stream entries and stream attributes of the left-eye and right-eye
PG streams representing the stereoscopic presentation graphics, attached with the stream numbers,
respectively; 15 (3) stream registration sequences composed of stream entries and stream attributes
of the left-eye and rigi-eyeiE streaposnte présentingnthe stérenstopidintecpatatingraphis$ (attached

with the stream numhers, respectively; (4) a stream registratjon s nce compased of a stream entry
and a steatt R DE DHESHEY (o GEA L Bt b CRIS T L OTHE Qi pormites

to be playeddrekénthecdd {ptrnesRfiset i nathgueigrangoment leveuids peapiadiforibe subtitle
to be arranged at the top of the screen; and (5) a stream registration sequence composed of a stream
entry and aS$¢FearsQRiFibRiRIIsRYISE BtsafdHR or the text subtitle stream, which is a subtitle stream
permitted t(i(p@pjayed back in the Iplane+Offset when the bottom arrangement layout is adopted for
the subtitle to be arranged at the bottom of 25the screen. [0199] Note that the "1 plane + offset” is an
output mode for realibingblaeasterstiscopiatisviimmalitnods grasicsrtedhbygintetiengpdhdinates of

the pixels irg}h?a?lgrqg{perg%r {e tware .and.rigtr}lltwa 9 ir}rl Olenlir me léio%r'l'tlﬂe an %umfc&aenge 30in
the Iplane+Oftiset mode'i ABred IR ThE I s cafabiePnel ing ]’:Olnmessage inth& Vid%o aCcess unit

that is presetireédbepheasl ofteath GOEr) the degpeadenthiemw vida sipeam (@eeri&tiodClsand a
value unique tg each frame in the GOP is set as the amount change [0200] 5The STN table SS also

includes th& By infohrhasir aEsticrRe Bt HIAt AR Stdelingd distheddhrday Rerdidnl) a pop-up
displayfix qffsetithatisitoiRRARRisH iRAdRiARarOiiRalirackipilhehase pisy depstseam when

a pop-up menu is displayed using the IG stream; (2) a validity flag indicating whether or not a
Iplane+Offsepplagiacki ¢l eaechtarawiregmpaaudipdizod en tiv tixeaudilte stfharinfeonstaisplayed in

e e e N5 U RIS TSR R NSNS MRS, SRl IagsRaRe o
arrangemenEprasepre/abdande flag ¢chdicatengtichpthier onrietd adppnalirangameattgpbtitie thikeam
realizing the arrangem(}:‘%\;{t?of the 1‘§1ugtitle in the upper.part of the s%reerli%gresent; (5) a.bottom 15
arrangement5i8%en d8 /B E A0S RATERRG TR DS RS HBRS KRGS BRIYUSHRE stream

realizing the @sanasmentiahihe sdtitiaisthadoneidpait ahthepseraenypPrersntcanthkat

presence/absence flag indicating whether or not a stereoscopic IG stream realizing an interactive

stereoscopi@pshacpliead sl {papigheegipsehicsR. present.
[0192]

Also, the characteristic point is represented differently in the ATC sequence
and the STC sequence. In the ATC sequence, the characteristic point is represented
20 by a source packet number. In the STC sequence, the same characteristic point is
represented by using a PTS that indicates a time point in the STC time axis. To
associate these source packet numbers with the playback times, the entry map
includes a plurality of entry points. More specifically, in each entry point
constituting the entry map, a source packet number that indicates the location of the
25  characteristic point in the ATC sequence is associated with a PTS that indicates the
location of the characteristic point in the STC sequence. Each entry point further
includes: a flag ("is angle change" flag) that indicates whether or not an
independent playback from the characteristic point is available; and information
(I_size) that indicates the size of the intra picture located at the head of GOP.
30 [0193]
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20[0201] Each stream entry in the stream selection table SS indicates a packet identifier that is to be
used in the demultiplexing by the playback device, when the playback device is in the stereoscopic
output mode, and the corresponding stream number is set in the stream number register of the
playback device. A difference 25 from the stream selection table in the playitem information is that the
stream registration sequences in the stream selection table SS are not targeted by the stream
selection procedurelHhanisytorsay, fhe stdarlcagistaatiostrictor madicatas the st@ane regidteation

sequences of the stream selection table is interpreted as the priorities of the elementary streams, and
o ream mABLET Ao SR BT B0 Ty Kt AEORER S O SR (RS CHEAT, purmoer

e

register. Onghg BeTHANd AR SFERIPIEBis Falivensasianseifrin@ siraam seismiendaprias is not
used in the stream selection procedure, but is used only for the purpose of extracting a stream entry

and a streafCR LR RGBS JHRAIRG ¥ dibtfBan AGmIRSuRRfS BRIt BRskRibBISTSIGhaH in the
streamumBgr LRgigiet: RIN2OfT e JHRE(QURURILIRIAINS e SURABMEHIHEXRNSRR- Jfbe sub path

entry extension is an entry indicating the location of an elementary stream for the stereoscopic
playback, aclbinstiutiestlan eritrirafy ofiotip ipfontatidhof zbolip-desarhdie ¢hetadiegsthe plemtentary

stream, a sylyoat 1B, and2 sltear RIRTH AP ORISR 2Rl R Q1R U gt entry
of the dependent-view video stream. To supplement this, the characteristic
information SS for the stereoscopic playback is provided in the clip information file.

10  The -characteristic information SS includes an EP map SS that indicates
correspondence between the SPNs and the PTSs in the time axis of the
MVC1080@60i/501 dependent-view video stream. With use of the EP_map SS, a
random access to the dependent-view video stream becomes possible.

[0194]

15 The above program information SS, extent start point information, and
characteristic information SS are registered in the extension data of the clip
information file, with ID1 in which an encode value “4” is set.

[0195]

The following describes information arranged in the extension data of the

20  playlist information.

[0196]

The stream selection table SS (StreamNumber table StereoScopic(SS)) is a
stream selection table that is used together with the basic stream selection table only
in the 3D output mode. The stream selection table SS defines the elementary

25  streams that can be selected when a playitem is played back or when a sub path
related to the playitem is played back. When there are N pieces of playitems
identified as playitems #1—#N, stream registration sequences respectively
corresponding to the playitems #1—#N are provided in the stream selection table SS.
[0197]

30 Each piece of stream registration information in the stream registration
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[0203] The following explains the in-plane validation information sequence. [0204] The in-plane
validation information is information defining which part, 15among a plurality of parts constituting the
pixel area of the video plane, is to be validated to arrange a display frame for a video image when the
corresponding piece of playlist information is selected as the current playlist, and is composed of
"bottom margin”, "top margin”, "top down offset", and "bottom up offset". [0205] 20The "top margin"
and "bottomegeegie deftheltseavattiahwidthbarf thedtep areaaratopttond areaefithatsckere when a

normal layout is adopted, regpectively. [0206 The "bottom up offset’ is an offset jndicating to what
ograns tnd V55 SHECDRHE DI STt IRk (Ao Py PERcS A RAHR A oward
and 25 the bty args swyidaracdydey the Botemea i@ agemRIp yehisaagpiadaandinused in

place of the top margin when the bottom arrangement layout is adopted. [0207] The "top down offset"

is an offset #gliEatsgues REbUEY BeSTRapbafka oflihe YEsarhselcsidendebls SNfMRRgigPlay frame
of the Wdeo nags APV AR SNELICTl AgeHH ROV MRIRN th61IQRaTrBRgamant layout is
adopted, and’is used In place of the top margin when the top arrangement layout is adopted. [0208]
each piece of playitem information is associated with the stream selection table SS
(STN_table SS) is called "3D playlist".
[0198]
The stream registration sequences provided in the stream
10  selection_table SS include: (1) a stream registration sequence composed of a stream
entry and a stream attribute of the MVC1080@601/501 video stream attached with
the stream number; (2) stream registration sequences composed of stream entries
and stream attributes of the left-eye and right-eye PG streams representing the
stereoscopic presentation graphics, attached with the stream numbers, respectively;
15  (3) stream registration sequences composed of stream entries and stream attributes
of the left-eye and right-eye IG streams representing the stereoscopic interactive
graphics, attached with the stream numbers, respectively; (4) a stream registration
sequence composed of a stream entry and a stream attribute of the PG stream or the
text subtitle stream, which is a subtitle stream permitted to be played back in the
20  1plane+Offset when the top arrangement layout is adopted for the subtitle to be
arranged at the top of the screen; and (5) a stream registration sequence composed of
a stream entry and a stream attribute of the PG stream or the text subtitle stream,
which is a subtitle stream permitted to be played back in the 1plane+Offset when the
bottom arrangement layout is adopted for the subtitle to be arranged at the bottom of
25  the screen.
[0199]
Note that the "I plane + offset" is an output mode for realizing the
stereoscopic viewing with one graphics by changing the coordinates of the pixels in
the plane memory leftward and rightward in one frame period. The amount change

30 in the 1plane+Offset mode is stored in the MV C scalable nesting SEI message in the
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This completes the explanation of information elements in the clip information file and playlist
information file that match the extension data assigned 5 with ID1=0x0004. [0209] The extension data
is accessed during playback of a playlist as follows. [0210] A playback based on the playlist is
explained. When a playback of a 10 playlist is instructed by a movie object or bytecode application, the
version of the playlist is checked. [0211] Also, the version of clip information file, which is referred
to by clip infadeaticndite namehat tﬂqyiesﬂmﬁnefomtrraﬂimadmnheapla)ﬂ}ﬁﬂhm thseletethieritSagmwent

playitem, is checked. ur, ent ut mode is 3 ut mode the version of the
Doyt 4 vOon SHIE Pl S At HEH SHAHUICR SASTh APAESe A0 L cRaielin cata
assigned wille IEAGOH ¥/ hen the current output mode is not 20 3D output mode or the version of

the playlist is not version 2. 4 STN table SS and sub path extension are extracted from extension data
assigned wi®2ft91=0x0002. The STN table SS extracted from the extension data assigned with

ID1=0x0004 includeg,a B’i[?\IOFeM'l\éCé@%?s@ﬁ?élﬁﬁéé"ﬁ%otﬁHS%glﬁ%fﬁER%deéﬁ?eM%IH@rStream
attribute of the MVC1080@60i/50i video stream, and the sub path extension

than the stream registration sequences: (1) a pop-up display fix offset that is to be
applied to a Iplane+Offset playback of the base-view video stream when a pop-up
menu is displayed using the 1G stream; (2) a validity flag indicating whether or not a
Iplane+Offset playback of each drawing area is valid when the text subtitle stream

10 is displayed in the 1plane+Offset mode; (3) a presence/absence flag indicating
whether or not a stereoscopic PG stream realizing a stereoscopic playback by the
left-eye and right-eye graphics is present; (4) a top arrangement presence/absence
flag indicating whether or not a top arrangement subtitle stream realizing the
arrangement of the subtitle in the upper part of the screen is present; (5) a bottom

15 arrangement presence/absence flag indicating whether or not a bottom arrangement
subtitle stream realizing the arrangement of the subtitle in the lower part of the
screen is present; and (6) a presence/absence flag indicating whether or not a
stereoscopic IG stream realizing an interactive stereoscopic playback by the left-eye
and right-eye graphics is present.

20 [0201]

Each stream entry in the stream selection table SS indicates a packet
identifier that is to be used in the demultiplexing by the playback device, when the
playback device is in the stereoscopic output mode, and the corresponding stream
number is set in the stream number register of the playback device. A difference

25  from the stream selection table in the playitem information is that the stream
registration sequences in the stream selection table SS are not targeted by the stream
selection procedure. That is to say, the stream registration information in the
stream registration sequences of the stream selection table is interpreted as the
priorities of the elementary streams, and a stream number in any piece of stream

30 registration information is written into the stream number register. On the other
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25 extracted from the extension data assigned with ID1=0x0004 includes a packet identifier of the
dependent-view video stream. Thus based on these, it is possible to cause the PID filter to demultiplex
the base-view video stream and the dependent-view video stream. Furthermore, the STN table SS is
used to realize a stereoscopic playback using the left-eye and right-eye PG streams and the left-eye
30 and right-eye 1G streams, or a Iplane+Offset playback using the PG stream, IG stream and text
subtitle streland[GR4i3¢am rdghemtivn cureat autpuhmstdenin 3Bl atitpw tabéed 8 Suid ihe weeibion of the clip

information is version 2.4, the info mation Sa ter tic 0|nt5| ormation SS, and
ot start BBl eSO DL A P aoEs Do SR AR EMD 04, Wihen

the current gt BQee imact theeal Qﬁﬁﬁyﬁﬂ@%@r%ﬂbﬁdwgst@naoéﬂ&rﬂlﬂllﬂﬁ%ﬁ&&l%h'&lﬁo'f version
2.4, the program information SS, characteristic point information SS, and extent start point information

are extracté@ﬁ%%@&éﬁ%ﬁ%@&télﬁ‘s%%&W@I%ﬁ%oz The 10 program information SS
extracted fr dF extension data assigned with ID1=0x0004 includes stream attributes, such as the
encoding method, video format, and frame rate, of the MVC1080@60i/50i video stream. These stream
attributes are set inThe Yidsovaiezcdelajo2 144 $65 pateentre citensioT seﬂu@ﬂubs)&thrﬂilmare

demultiplexed based on the extent start point nfo[ %on eﬁtracte from the exten5|o tla assigned
S an mndicatin on o I],[ enta eam i
with ID1= Ox%‘f)t}f s GO aleesd il er Srmed based of the Characteristic p0| Ormation.

[0215] stereoscopic playback, and includes an entry ID of clip information of a clip stream
file including the elementary stream, a sub path ID, and a stream PID. This

10  completes the explanation of the sub path entry extension.

[0203]
The following explains the in-plane validation information sequence.
[0204]
The in-plane validation information is information defining which part,

15 among a plurality of parts constituting the pixel area of the video plane, is to be
validated to arrange a display frame for a video image when the corresponding piece
of playlist information is selected as the current playlist, and is composed of
"bottom_margin", "top_margin", "top_down_offset", and "bottom_ up offset".
[0205]

20 The "top_margin" and "bottom_margin" define the vertical widths of the top
area and bottom area of the screen when a normal layout is adopted, respectively.
[0206]

The "bottom_up_offset" is an offset indicating to what degrees the top area
of the screen is narrowed to shift the display frame of the video image upward and

25  the bottom area is widened when the bottom arrangement layout is adopted, and is
used in place of the top_margin when the bottom arrangement layout is adopted.
[0207]

The "top_down_offset" is an offset indicating to what degrees the top area
of the screen is widened to shift the display frame of the video image downward and

30 the bottom area is narrowed when the top arrangement layout is adopted, and is used
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20(Embodiment 5) The present embodiment pertains to an improvement in the index file indicating
correspondence between operation mode object programs and titles. [0216] The following describes
the correspondence indicated by the index file. 25 The index file defines the correspondence between
a plurality of title numbers that can be stored in the title number register provided in the playback
device and operation mode object programs. It should be noted here that the title numbers that can be
stored in thantjtleceurfiltier teygistargncaten' ¢ toh 289 gendeanl aywolefinedvated "OxFFFF". A title
number Oiia % itle number of the top menu title. 30[0217] The top menu is a menu of the
highest ran |121 hierarchy of menus in the recording medium, and is a menu at the core of the

structure where a sgigigtegblitigidtagsitiensamaengicnpluralipfainitiesn TERAXMMERN tile isigtitle that
can be called by a menu call operation performed by the user. The title number by the undefined 5
value "OxFHHrRatam 8ls and dlerlipeinferpriiontalerthatipattshihrexisnsipmedmatarsignis a warning
to the \jewey,; @ legrekiipgontent provider and so on immediately after the recording medium is
loaded. [0218] The operation mode object program is a pair of program and object data that 10
defines the [®3€fHtion mode of a title when it is set as the current title. The operation mode object

program divides intq.two types: a type. in which the object data for the ration.mode and the
program are storedqlﬂrlll %ﬁ)éy??é%oéln‘éxgl t%/spaecfr? Sv%clic?ﬁl ﬁ@&éﬁe\éa %tgftefln%ij ‘gsﬁr%sg;};éﬂﬁ“grsé stored in
different file92Tbg former type of operation mode object program is a movie object that is activated in a

15 command-based operation mode., The movie object is composed of navigation commands. Also,

the operation mode’ by Rasedetiwhe i dishde £xadamidg is"ilenabig!aybagtie tak. [0219]
The later tyne,oiPREIANRRRAAR PRI REOSBAT iI5:2HRAlt 0i L YISARIRI SR, 3RPlicaURIM astdpperation

mode object data, the bytecode application being activated in a bytecode-interpreter-based operation
mode. The plogtiion thetkedbject data includes an application management table for application
signaling, a cayses the playback device to perform a title boundary operation. In the java mode of
the Blu-ray ReadOnly disc (BD-J mode), the above operation mode object is called a

Also, the version of clip information file, which is referred to by

clip_information file name in playitem information in the playlist that is set to the
15  current playitem, is checked.
[0212]

When the current output mode is 3D output mode and the version of the
playlist is version 2.4, STN table SS and sub path extension are extracted from the
extension data assigned with ID1=0x0004. When the current output mode is not

20 3D output mode or the version of the playlist is not version 2.4, STN table SS and
sub path extension are extracted from extension data assigned with ID1=0x0002.
The STN table SS extracted from the extension data assigned with ID1=0x0004
includes a PID of MVC1080@601/501 video stream in correspondence with the
stream attribute of the MVC1080@60i/501 video stream, and the sub path extension
25 extracted from the extension data assigned with ID1=0x0004 includes a packet
identifier of the dependent-view video stream. Thus based on these, it is possible
to cause the PID filter to demultiplex the base-view video stream and the
dependent-view video stream. Furthermore, the STN_table SS is used to realize a
stereoscopic playback using the left-eye and right-eye PG streams and the left-eye
30 and right-eye IG streams, or a Iplane+Offset playback using the PG stream, IG
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25 "BD-J object", and a bytecode application whose operation is defined by the BD-J object is called a
"BD-J application". [0220] The index file includes entries (title indexes) in one-to-one
correspondence with title numbers. An operation mode program file and a title access type are
30described in each title index. With this structure, the index file defines in detail how each title
operates in a corresponding operation mode. The restrictions pertaining to the Blu-ray REwritable disc
version 3.1 dreaas fotlaess. JOR2(1¢ Atpelaylist group played back by the first play title or the top menu title
5 should not | ﬂ‘ de the AVC1080@60P/50P video stream. When the first play title or the top menu
title is to pla@% jk a playlist that includes a stream selection table including an entry permitting the

AVC1080@60P/50Ryyigle thsteaahtasuidirrariive Prylisidnalwsbag andandatesiofoonaicoupt be
prepared. The HDMV navigation command or the BD-J application must determine whether or not to

play back alHPERAHRE bis CNEERRIY thé-ATS1050%E0PIB stteanskHpalstifficaRPie 50825Hz

capability it ReGessANY SENG Miles RieiArARdRE IRl migy dile.Qr dueJoR NGO e Bus) b6 puthored
as follows. When a playlist played back from a title includes the AVC1080@60P/50P video stream, the

playback isdastrasseghby avithvidticdr00matilomatBO digpepticatipnt 16{6R27] not \keBl2he stream

selection table of the playlist includes al try.that permits playback of an AV 80@60P/50P video
e it Pk S E b B T 2 B T

described bgiasnthiviitleS8ccerariyperistihepoax fileomugihe S toaitide saarnch siattavaiiable”. The
20 version number of the playlist is set to version 2.4 (version number=0x0240), version 2.0 (version

number=0xBE0BN PG T 5 R LSR thenmBisons £66) aws the i e 8RYtior e includes
a primgyy videgsteameninibat sistisseiPlawing apndiigessihis a0 ¥&RIRRI2-4il223] 25-
Stream encoding type is MPEG4-AVC(OxI B). Video format = 6, frame rate is 6 or 7.

ID1=0x0004 includes stream attributes, such as the encoding method, video format,

and frame rate, of the MVC1080@60i/501 video stream. These stream attributes

are set in the video decoder.

[0214]

15 Furthermore, the ATC sequences 1 and 2 are demultiplexed based on the
extent start point information extracted from the extension data assigned with
ID1=0x0004, and a random access is performed based on the characteristic point
information.

[0215]

20 (Embodiment 5)

The present embodiment pertains to an improvement in the index file
indicating correspondence between operation mode object programs and titles.
[0216]

The following describes the correspondence indicated by the index file.

25  The index file defines the correspondence between a plurality of title numbers that
can be stored in the title number register provided in the playback device and
operation mode object programs. It should be noted here that the title numbers that
can be stored in the title number register include "0", "1"-"999", and an undefined
value "OxFFFF". A title number "0" is a title number of the top menu title.

30 [0217]
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The number of entries of the secondary video stream must be set to 0 when the AVC1080@60P/50P
video stream is present. [0224] 30When the title access type in the index file is set to "title search
available", the title search is allowed for a title that is not to play back a playlist that includes a stream
selection table including an entry permitting the AVC1080@60P/50P video stream. [0225] 5As
described above, according to the present embodiment, operation mode object programs associated
with the first play titlEhartdpthecop imemetitieyfiwhichi gliesatdhk cotkedfiitrerplaybfickcaontnokidnong a

plurality of titles, exclude,.from the target of playpack, a back path that is composed progressive
Dictures andERAE GBRGHAT e A SO st e B R B ALE PTG BSum s 10

loaded in at@b@ﬁéhﬁﬁk’s%Yd'ﬁ%T&‘@hﬁ@ﬁ%ﬁﬁttﬁwor%@f%[ﬁ:éﬁ{yﬁmﬂayﬁa@ﬁ@ﬂlﬁtfﬂgﬂ Baragdate

exceeding the mandatory frame rate, or a menu is called by the user, a video stream composed of

progressiveyidtiieduasidl RRETg annasKiaanse Patdhe westsudpirtitle weieicbyddesuricbngd

existing-type, plRYRAGH-EvIGe , g H[ﬁﬁﬁé?%mﬁéﬁ%?%ﬁg’ﬁtféacﬁ‘ﬂg AYARY 1RAIRG ¢ recording

medium, or blacking out 15 upon input of a menu call. [0226] (Embodiment 6) The present

embodimerthenaipkijiseaplagtsok devibesvaeseribeddgahel dbovecatabogimendss tarde sesed as Profile5
BD-R/BD-RE pla FrtslThﬁ I?ngiles 20,BD-R/BD-RE g(lgllxe(r1 can play back: (i) a BDMV database
including a Video coRtent OFI@F\(}Q,I%@ B?%CB?/ {GiY which an editing operation such as partial
deletion, diy®lag] or integration has been performed,; (ii) the MVC1080@60i/50i video stream; and (iii)
the AVC1080@60P/SOP video stream. The Profile5 BD-R/BD-RE player is mare improved than the
BD-3D player in thal ReCRFRAHYDBISKiESEPTagHA s a pair of program and object data that

10  defines the operation mode of a title when it is set as the current title. The
operation mode object program divides into two types: a type in which the object
data for the operation mode and the program are stored in one file; and a type in
which the object data and the program are stored in different files. The former type
of operation mode object program is a movie object that is activated in a

15 command-based operation mode. The movie object is composed of navigation
commands. Also, the operation mode object program sets whether or not a
resuming is available at a title call.

[0219]
The latter type of operation mode object program is a pair of bytecode

20  application and operation mode object data, the bytecode application being activated
in a bytecode-interpreter-based operation mode. The operation mode object data
includes an application management table for application signaling, and causes the
playback device to perform a title boundary operation. In the java mode of the
Blu-ray ReadOnly disc (BD-J mode), the above operation mode object is called a

25  “BD-J object”, and a bytecode application whose operation is defined by the BD-J
object is called a “BD-J application”.

[0220]
The index file includes entries (title indexes) in one-to-one correspondence
with title numbers. An operation mode program file and a title access type are

30 described in each title index. With this structure, the index file defines in detail
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On the other hand, the BDMVRecording Specification defines that a main performer of the content
playback control is the operation mode object program recorded on the recording medium. 30[0228]
When the BD-RE version 3.1 is loaded in such a Profile5 BD-R/BD-RE player, the operation mode
object program activated in the Profile5 BD-R/BD-RE player cannot determine which of a BD-3D
player and a Profile5 player the player to be the operation platform is. If a stream is played back while
the above Shinforeaatiotithreaprcieer, an nappregpoaid ny ageeraaybemdput. TOR29¢strictibistherefore

an object of the present emhodiment to prevent the operatipn mode phject program from instructing to
play back wWHil& Hglgltaﬂ/ﬁfcg i tﬁ?‘%%e&gﬁov %Fgf?o?ﬁ] HUhkrbWw’®10[0230]  The following

describes apampyovement for solving the problem. The improvement is provided in the player status
register and the player setting register. A description is given of the player status register, The player

status register is reSet¥gYhittaBURReBINFEN basto BiicAheliBEsis Mba ddleapt the (RRIdRGISF tHestored 15
values is Cheeked WRGRNASIALA ViCNERIARASK GeVIRR GRARERS: S%@eﬁ%ﬂ%@t%ﬁ?%ﬂﬁnt playitem

is changed. The values that can be stored in'the player status register include a currerit title number,
current playdistirutapencourtsht pldgiway raciberpaylientistreashudesbetrecomresitchaptebrumber, and

so on. The values stored in the player status re%ﬁ [ﬁ%?ﬁ;ar. values because the player status
20 regqister 18GEsEr B |3}Waﬂj£n§l}é§rcl wﬁeAan opﬁéﬁaﬁlsc IS oé’dé%‘.) ‘I‘lﬁga\%‘luaélsas%lf%a 1i\rllét/he player
status regispeinredmuidiralid whediteopoaahdistis biepiegatsavhamehBEDspback tievien is
powered off [0231] The player setting register differs from the player status register in that it is 25

provided witBEHEA Hnthin $Rdagapds2iam s hasierpiansamiy gt tRdarubacksred in the
playern getting,laais ey ERIRYEE MO A NeMyRiRIIcOPSHENY Whertha RIayhasiigvichds prwered off,
and the values are restored when the

50&25Hz capability if necessary). The titles other than the first play title or the top

menu title must be authored as follows. When a playlist played back from a title

includes the AVC1080@60P/50P video stream, the playback is instructed by a

navigation command or a BD-J application.

15 [0222]

When the stream selection table of the playlist includes an entry that permits
playback of an AVCI1080@60P/50P video stream without checking the
AVC1080@60P/50P video stream capability in PSR29, which is described below,
the title access type in the index file must be set to “title search not available”. The

20  version number of the playlist is set to version 2.4 (version number=0x0240),
version 2.0 (version number=0x0200), or version 1.0 (version number=0x0100).
When the playlist information file includes a primary video stream entry that
satisfies the following conditions, it is set to version 2.4.

[0223]

25 - Stream encoding type is MPEG4-AVC(0x1B).

- Video format = 6, frame rate is 6 or 7.

- The number of entries of the secondary video stream must be set to 0 when
the AVC1080@60P/50P video stream is present.

[0224]

30 When the title access type in the index file is set to “title search available”,
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playback device is powered on. The values that can be set in the player setting register include:
various configurations of the playback device that are determined 30 by the manufacturer of the
playback device when the playback device is shipped; various configurations that are set by the user
in accordance with the set-up procedure; and the 60P capability of a partner device which is detected
through negotiation with the partner device, which is for example a TV system, stereo, amplifier or the
like, when tHe deldcedschonrkteddvitiy thetpathaeidevice. [HR282A]k a pEadistothtita pihydasstatus

registers and player setting registers has a word length of 32 bits, -pi [ is.assigned with
o reoistor R IRT SO AERS 2 e BEGire RHEH B LR AT P S e of an
arbitrary bitgiggigg. [bx:by] in a 32-bit sequence stored in the player setting 10 register/player status

register of a certain register number is treated as an environment variable ("system parameter") that is
a variable cffoézﬁﬂperation system in which the program runs. [0233] A player profile register is

the 31'gegister (Psﬁé%&m%&@y&?&%%m&iﬁg[e@% BfQé’éﬂ?Qﬂ{bﬁlﬁrﬁéﬂﬁ'%g&Hi%ﬁ{ R4 FIG.
14 illustrates a bit assignment in PSR31. As illustrated in FIG. 14, among the 32 bits of PSR31, a bit

sequence fayedtlBoglah® inshiceitesd ity repfofitep] Ay it keand Heetho muittithe Svhdibatees the
version of th Rlla%%rrgro il .CZOIA 19 il%(i)n 1;g:)lator iS res Jrgning {i leSSRgl.ILS)C?eBS m j[lilhee following
describes aProfiles indicatdr Pn% prowd%d In 140 |ca%i player proﬁFe and pl%yer version. The

'I'DrlclafileS indigager sTgitatbswheblaybuckopdticthiayecisipeiie prigheniheprealitabaindlicatanis set to
1 the optional frame rate. With this structure, even if the above recording medium is
10  loaded in a playback device that does not support a progressive playback at a high
frame rate exceeding the mandatory frame rate, or a menu is called by the user, a
video stream composed of progressive pictures and having a high frame rate is not
supplied to the video decoder of an existing-type playback device. This prevents
the screen from blacking out upon loading of a recording medium, or blacking out
15  upon input of a menu call.
[0226]
(Embodiment 6)
The present embodiment enables the playback devices described in the
above embodiments to be used as ProfileS5 BD-R/BD-RE players. The Profile5
20 BD-R/BD-RE player can play back: (i) a BDMV database including a 3D video
content of MVC1080@?24p/50i/60i on which an editing operation such as partial
deletion, division, or integration has been performed; (ii) the MVC1080@601/50i
video stream; and (ii1)) the AVC1080@60P/50P video stream. The Profile5
BD-R/BD-RE player is more improved than the BD-3D player in that it can play
25  back these.
[0227]
On the other hand, the BDMVRecording Specification defines that a main
performer of the content playback control is the operation mode object program

recorded on the recording medium.

30 [0228]
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25 player profile is set to "0011" (Profile2). When the player version is set to "0x0240", the
BD-RE/BD-R player is a player which complies with Blu-ray ReadOnlyFormat Part3 Audio Visual Basic
Specifications Version 2.4 or 2.5. [0236] That is to say, when Player Profile = 0011b, and
Profile5 indicator = "1", 30 the playback device complies with and supports BD-RE Profile 5. Any
playback devicesupportingBD-REProfile5canplayback/edit the MVC1080@24p/50i/60i3D video
stream. When the pVekbadkd3izR U pporitsti3elinte tlerate @ Dn( Stete asopid <O BIZTOBDRErlace video

Capability@PSR24) or Progressive videq (Progressive Video Capabili t er version
G vomrason B A oSS, 6 o LS T BE S b IS ORI orB A Rbor). winen
activated, thgahytecrae ARREEAIKWRIEE I \BDHODIEpl HFagiamCrrd SN PRy etags &y dtabthe

playback device, which is the basis of the operation, is a Profiles player. Even when the player profile

is set to "002eL"thiCRERIAA eXRERE brisile, it psusiiie 48 jitmedvasler whilet the Gration
platforrg is %%%qugﬁ%ﬁl%%waly, fﬁ%ﬂé@g@%&fﬂ%@[&ﬂ%*’&%& i makes it possible to cause a
nt, u

player, in which a proper capability is present, to execute a playback function that is not provided in the
above-mentidh¥Et BD-3D player. [0237] To secure the compatibility of decoding the progressive video

with the 15 progressjve pon-supporting devices, the version number of a playlist that permits playback
of progressive vided: Fapal the RVC1 0t LR IS Libds SRR 18 BXEVENS0F RS on.

Therefore, alegicolsiecopkigaan Yelgin antli tigte ngdp thekvatsieninupibgsasiaybederayided in the
procedure for searching the playlist for an entry paired with a stream attribute of the

AVC1080 @8EHIEOD RILY B8 ¥tep CO009 in FIG. 9). A playlist having a value "version
numb@@zOg)R%' (version 2.4) includes an entry paired with a stream attribute of the

AVC1080 60P/gOP video stream. Accordingly, the playback device can judge whether or not a
stream entry pairediihfalkreisag desisihesotthevtosm@BoPysbingidée streblenis preisent by

o L S s AR s R it n e
A description is given of the player status register. The player status register is
reset to initial values when an optical disc is loaded, and the validity of the stored

15  values is checked when the status of the playback device changes, such as when the
current playitem is changed. The values that can be stored in the player status
register include a current title number, current playlist number, current playitem
number, current stream number, current chapter number, and so on. The values
stored in the player status register are temporary values because the player status

20  register is reset to initial values each time an optical disc is loaded. The values stored
in the player status register become invalid when the optical disc is ejected, or when
the playback device is powered off.

[0231]
The player setting register differs from the player status register in that it is

25  provided with power handling measures. With the power handling measures, the
values stored in the player setting register are saved into a non-volatile memory
when the playback device is powered off, and the values are restored when the
playback device is powered on. The values that can be set in the player setting
register include: various configurations of the playback device that are determined

30 by the manufacturer of the playback device when the playback device is shipped;
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not uniquely identify the presence of the progressive video. That is to say, a progressive video may be
present in a playlist whose version number is set to other 30 than "0x0240". More specifically, even
when version number is set to other than "0x0240", a progressive video content is present and the
condition (A) returns TRUE if the STN table contains a combination of "stream coding type=0x1B",
"video format=6", and "frame rate=6 or 7". [0239] 5This completes the description of the PSR31. The
following destiihes &bRi2nntidataithfd24€] set FBIG.thS illsstrate aecbitlassigwithnthie RBREP. The bit

"b0" in P5R29 represents,"HD ondary. video.Capability". More specifically, when Qit "b0" is 10 set
01" it malRES U A 2 S GERARUNBAL k. PRGOS Ay B A S BiaAE
child-screemyideiatsacandamiyigeandn e Ristukershpistyse RiayhprK dbr iR wesandaseyideo is
capable), and when bit "b0" is set to "0", it indicates that the playback device does not have the
capability téal i the tlkeorhsatbredsyiemsonnaegs d otk theeusrriagWedeo is incapable).
Note 13 thathgrg the HDTV means a video having a resolution of 1920x1080 or 1280x720, and the
above bit indicates whether or not the playback device has a capability to decode and output this
video. [0241] The blagi bintRSREY cepteBontegiSEEL Bhk pldger Gelpiig ity MosehBOaspacifically,

when bit "bl" is set tp 1", it indicates fhat the playback device has the capability tg play back a
5082511z ISR has, B L o R S BB b ot PSR BARE Hor second
(Ib: 50&25Hziidgots tepablesseddsvivmbitedPByistaet fogistert ingitaies that thalptayitagk device

does not have the capability to play back the 50&25Hz video (Olt 50&25Hz Video is incapable).
25[0242] arbitrary bit range [bx:by] in a 32-bit sequence stored in the player setting
10 register/player status register of a certain register number is treated as an
environment variable ("system parameter") that is a variable of an operation system
in which the program runs.
[0233]
A player profile register is the 31* register (PSR31) in the player setting
15  register provided in the Profile5 player.
[0234]

FIG. 14 illustrates a bit assignment in PSR31. As illustrated in FIG. 14,
among the 32 bits of PSR31, a bit sequence from b16 to b19 indicates a player
profile. A bit sequence from b0 to bl5 indicates the version of the player profile.

20 A profile indicator is present in b20 of PSR31.
[0235]

The following describes a Profile5 indicator (b20) provided in PSR31
indicating player profile and player version. The Profile5 indicator indicates
whether or not the player is Profile5. When the Profile5 indicator is set to “1”, the

25 player profile is set to “0011” (Profile2). When the player version is set to
“0x0240”, the BD-RE/BD-R player is a player which complies with Blu-ray
ReadOnlyFormat Part3 Audio Visual Basic Specifications Version 2.4 or 2.5.

[0236]

That is to say, when Player Profile = 0011b, and Profile5 indicator = “1”,

30 the playback device complies with and supports BD-RE Profile 5. Any playback
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The following describes a bit "b4" newly provided in PSR29 "Player Status Register for Player
Capability for Video" in the BDMV Recording Specification. The bit "b4" represents "Progressive Video
Capability" and indicates whether or not the playback device supports progressive video. When bit
"b4" is set to "1", it 30 indicates that the playback device has the capability to play back the
progressive video (Ib: Progressive Video capable). The Player Version is set to "0x0240". [0243]

FIG. 16 illusteates a bisuapsigimpent BDRPRR23. Hidilalues set sarPSR@3yeprésektdtie prajperties of the

display devic cted with the playback device. 5 Navigation co r{ﬁes or bytecode applications
cannot rewni}é] ﬁi@%@%‘l?@é}é%gﬁr N@%%Iﬁ%?&'PS%@ga%ep?&Xgégﬁb HE We\%%e via an
interface angtHtRnatipalsaatbefopeca plagbadsis stastete\WigBdhespasilugssesret peopbtained
automatically, the values are set by the usery[0244] 10The bit "b0" in PSR23 represents "Stereoscopic

Display CapaB#fi§sbiahidisplalragvies votd dssedirraly inieR B bo esdtlyy eo  VemaR ates that
the disglay Pe%‘flé‘s%&@ﬂ%%qﬁg MR RlBPARKHERGH A9e508 PaYee-cansRlbnoisplay
1920x1080/23.976 Hz progressive video or 1920x1080/59.94 Hz progressive video. 15[0245]
When bit "b®" Isteet to Wiligit andivated tihat theedistagppbviseovonndotenavith theeptaptsarkidevice has

E R TR P SR oo
is a ProfileS player. Even when the player profile is set to “0011” indicating an
existing profile, it is possible to judge whether or not the operation platform is a

10  Profile5 player by referring to the player indicator. This makes it possible to cause
a player, in which a proper capability is present, to execute a playback function that
is not provided in the above-mentioned BD-3D player.

[0237]
To secure the compatibility of decoding the progressive video with the

15  progressive non-supporting devices, the version number of a playlist that permits
playback of progressive video, namely the AVC1080@60P/50P video stream, is set
to “2.4” for distinction. Therefore, a logic for making a judgment by referring to
the version_number may be provided in the procedure for searching the playlist for
an entry paired with a stream attribute of the AVC1080@60P/50P video stream

20 (step C0009 in FIG. 9). A playlist having a value “version_number=0x0240"
(version 2.4) includes an entry paired with a stream attribute of the
AVC1080@60P/50P video stream. Accordingly, the playback device can judge
whether or not a stream entry paired with a stream attribute of the
AVC1080@60P/50P video stream is present by checking whether or not the

25  version_number is set to 0x0240 before checking the entries in the STN_table.
[0238]

It should be noted here that the particular value of “version_number” does
not uniquely identify the presence of the progressive video. That is to say, a
progressive video may be present in a playlist whose version number is set to other

30 than “0x0240”. More specifically, even when version number is set to other than
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Display Capability" of the display device. More specifically, when bit "b1" is set to "0", it indicates that
the display device connected with the playback device does not have the capability to display
1280x720/50 Hz progressive video. When bit "b1" is set to "1", it indicates that the display device
connected with the playback 25device has the capability to display 1280x720/50 Hz progressive video.
[0247] The bit "b2" in P5R23 is a glasses-free 3D availability flag indicating whether 3D glasses are
required for‘dti248Copiprianing viVhaetesetdotéit, thepglaase sifrbeh8DcaudiladmilityAf)age(iNe 3D

glasses reguired far.stereqscopic display”) 30 indicates that vieyers need to wear 3D glasses to view
tho 5D outp B 9P 33 yRn CEALR @R i Mo RSN HER SO . e
glasses-freedi-gvailaRiitsiagnndgaies faadayers do not need to wear 3D glasses to view the 3D
output mode of the TV system. [0248] 5A bit sequence from bit "b8" to bit "b19" represents the

horizontal si®83t/the screen ("Horizontal display size"), and indicates the horizontal size of the display

device gonnected wiif the pliayhack flevige I sml YRRl o “ArO0idhindicales iindefined,

and when set to a value in a range from "Ox001" to "OxFFE", it indicates the horizontal size of the
display devidgR¥himededailwith the 10 playback device in cm unit. When set to "OxFFE", it indicates
that the hor't%ﬁgml size of the display device is 4094 cm. When set to "OxFFF", it indicates that the
horizontal siz€ ofr'the display device is larger than 4094 cm. [0249] The bit "b3" in PSR23 represents
"Stereoscopic 192081080 IntHdsestside bil médignlayitapabiR9 WhEe sbittoba"”, HePBIR 293" in
P5R23 indicates that the digital TV display device connected with the,fpla back device is capable of
displaying ﬂ;ﬁé){ﬁ@ﬂgcel%gﬁf‘@&dary_wdeo_Capablhty . More specifically, when bit "b0" is

10 set to "1", it indicates that the playback device has the capability to play back
HDTV-compatible child-screen video (secondary video) in the picture-in-picture
playback (1b: HD Secondary Video is capable), and when bit "b0" is set to "0", it
indicates that the playback device does not have the capability to play back
HDTV-compatible secondary video (Ob: HD Secondary Video is incapable). Note

15  that here the HDTV means a video having a resolution of 1920x1080 or 1280x%720,
and the above bit indicates whether or not the playback device has a capability to
decode and output this video.

[0241]
The bit "b1" in PSR29 represents “50&25Hz video Capability”. More

20  specifically, when bit "b1" is set to "1", it indicates that the playback device has the
capability to play back a 50&25Hz video, namely, a video stream of PAL method to
display 50 frames or 25 frames per second (1b: 50&25Hz Video is capable), and
when bit "b0" is set to "0", it indicates that the playback device does not have the
capability to play back the 50&25Hz video (0b: 50&25Hz Video is incapable).

25  [0242]

The following describes a bit “b4” newly provided in PSR29 “Player Status
Register for Player Capability for Video” in the BDMV Recording Specification.
The bit “b4” represents “Progressive Video Capability” and indicates whether or not
the playback device supports progressive video. When bit "b4" is set to "1", it

30 indicates that the playback device has the capability to play back the progressive
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[0250] FIG. 17 illustrates a bit assignment in P5R24. The values set in PS5SR24 20 represent the 3D
capability of the playback device. Any program recorded on the recording medium cannot rewrite the
values of P5R24. The bit "b0" in P5R24 represents "Stereoscopic 1280x720 50p Video Display
Capability”. More specifically, when bit "b0" is set to "0", it indicates that the playback device does not
have the capability to process for display of 12808720/50 Hz progressive video. 25 When bit "b0" is
set to "1", inintticdlds thagthssplaybadek depabéehas The CapatviMytoqrecesstddriiepiay’.of 12808720/50
Hz progres hve ideo. [0251] The bit "b1" in PS5SR24 indicates whether or not the stereoscopic
12808720 %gb encoding mode has the CABAC decoding capability. The entropy 30 encoding

mode divides into GAUL G4 GomgsidiasasiAdspliveeWl ) BRRDABAGe {0252 set i BERWIL, the

encoding table used to encode the current macro block is switched depending on the state of the DCT

coefficient dEpiesaRldbeRRREHEDIBERhfodisBlayTHRVca s ectsAaviib Hie lavkank d Bissry
Arithmgic W@li@ﬁf‘é&ﬁﬁ%&%}/'o_%eJ@@%ﬁ}ﬁ%ﬁﬁﬂ?@éﬁﬂ&%ﬁ%@@ NS 98 Ragh macro

block, (i) the intersymbol correlation is taken into account by using the context, and (iii) non-integer
codeword iSbsevabyeadahhtiRhe arithpneticlehdudithy Idisplagsdevese encadingtarétbodmdre used.

This is becau?e CAVI.l anq %@}Bféc ar usbe% for. 10 diﬁe({gnt r o%ﬁgsgin‘%ﬁ CAVLC r%thires a small

automatica € a el 1S, St S canno c
amount of proCessing and provides a moadest eteéet, {ohiRS ca requires a large amount of

processing @indipedvidesnantigil gfidetydlnedaitc Bt by BeRRdrrepresents "Stereoscopic 1280x720
CABAC Decodi%? Capability”, and when set to "0", it indicates that the playback device does not have
the capabili[9% ecode the CABAC stereoscopic video. 15 When set to "1", the bit "b1" indicates that

the plgyback deviceriias,peyapanbieioidesads i GARAGSIRICONARE VR8I ARS8 ihe The bit
"b2" in P5R24 represents "Stereoscopic PG Capability”. When the bit "b2" is set to "0", it indicates that

the playbactizsideicdaioes ndvieasenpeifeolbapabiliybib 1AY asw tiee"SerddsdopitePtbativhen the bit
;bé'.' s set (g hralt YR HHRLNE RIAYRACH ASVSA AR 1S GBRARUPLIR Pla RagiilifytRreoscopic
display 1920x1080/23.976 Hz progressive video or 1920%1080/59.94 Hz
progressive video.
15 [0245]
When bit "b0" is set to "1", it indicates that the display device connected
with the playback device has the capability to display 1920x1080/23.976 Hz
progressive video or 1920x1080/59.94 Hz progressive video.
[0246]
20 The bit "bl1" in PSR23 represents “Stereoscopic 1280x%720 50p video
Display Capability” of the display device. More specifically, when bit "b1" is set
to "0", it indicates that the display device connected with the playback device does
not have the capability to display 1280%720/50 Hz progressive video. When bit
"b1" is set to "1", it indicates that the display device connected with the playback
25  device has the capability to display 1280%720/50 Hz progressive video.
[0247]
The bit "b2" in PSR23 is a glasses-free 3D availability flag indicating
whether 3D glasses are required for stereoscopic viewing. When set to “0”, the
glasses-free 3D availability flag (“No 3D glasses required for stereoscopic display”™)

30 indicates that viewers need to wear 3D glasses to view the 3D output mode of a TV
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[0255] The bit "b3" in P5R24 represents "Stereoscopic IG Capability". When the 25 bit "b3" is set to
"0", it indicates that the playback device does not have the capability to play back the stereoscopic IG.
When the bit "b3" is set to "1", it indicates that the playback device has the capability to play back the
stereoscopic IG. [0256] 30The bit "b4" in P5R24 indicates presence/absence of the capability to
display the text subtitle display area by the plane shift. When the bit "b4" is set to "0", it indicates that
the playbackysieviceodaestedihtyththel oapalilityviodispthyhiea textehtitlehdighissesufeeeBthe plane
shift. When the bjt."b4" is setég "1", it indicates that the playback devig has the capability to display
the text SubtNE BRI 4 aacBiplRS BRIENRTS [OSHY MoCAS IEASH i RSP ICa e

presence/absepeeof thedearahiityvospsagass the BD-J mode in the 3D output mode. When the bit
"b5" is set to "1", it indicates that the playback device has the capability to process the BD-J mode in
the 10 3D d&%ﬁﬁ]mode. When the bit "b5" is set to "0", it indicates that the playback device does not

have the capability 1o progess.e B BIPdEan (%3P PWPYLIMAAG ({9Reflorizontal BELE{PE" IN
PSR24 indicates whether or not the secondary audio in the 15 sound mixing can be played back.
[0259]  The birto" (WHRBR4t M didsplry psesencetabsedom ek thibecpabitingab processttie limited
BD-J mode An the 3969{Jctguctom8g%.exvr\;ﬁ%t§ﬁbit 1;?7b icsks t%c{ "1"init Lr%gi%al}ﬁs t tehne Iee{\y ack device
has the capalﬁﬂlﬁyto process e ifited P ihods i 1E'SD output mode. When the bR "b7" is set
to "0", it indigatesothat thdiplaybaakdidined Joad ndidhaye toercanabilityateappecesmititodoited BD-J
mode in the 3D output mode. _ . , , .
to “OxFFE”, it indicates the horizontal size of the display device connected with the
10  playback device in cm unit. When set to “OxFFE”, it indicates that the horizontal
size of the display device is 4094 cm. When set to “OxFFF”, it indicates that the
horizontal size of the display device is larger than 4094 cm.
[0249]
The bit "b3" in PSR23 represents “Stereoscopic 1920x1080 interlace video
15 Display Capability”. When set to “1”, the bit "b3" in PSR23 indicates that the
digital TV display device connected with the playback device is capable of
displaying the interlace 3D video.
[0250]
FIG. 17 illustrates a bit assignment in PSR24. The values set in PSR24
20  represent the 3D capability of the playback device. Any program recorded on the
recording medium cannot rewrite the values of PSR24. The bit "b0" in PSR24
represents “Stereoscopic 1280x720 50p Video Display Capability”.  More
specifically, when bit "b0" is set to "0", it indicates that the playback device does not
have the capability to process for display of 1280x720/50 Hz progressive video.
25  When bit "b0" is set to "1", it indicates that the playback device has the capability to
process for display of 1280x720/50 Hz progressive video.
[0251]
The bit "b1" in PSR24 indicates whether or not the stereoscopic 1280x720
entropy encoding mode has the CABAC decoding capability. The entropy

30 encoding mode divides into CAVLC (Context-based Adaptive VLC) and CABAC.
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[0260] The bit "b8" in PSR24 indicates presence/absence of "Stereoscopic 25 192081080 Interlace
Video Capability”, and the bit "b9" in P5R24 indicates presence/absence of "Stereoscopic 192081080
Interlace Video Output Conversion Capability”. These bits have been newly provided in P5R24 "3D
Capability" in the BDMV Recording Specification. The following describes the bits b8 and b9 in more
detail. 30[0261] The bit "b8" representing "Stereoscopic 1920x1080 Interlace Video Capability"
indicates wh@2ht or not the playback device can decode the interlace 3D video. [0262] 5When set to

"1", the bit "b8" indicates he playback devjce can decode the 1920x1080 interlace 3D.video, and
when <6t (00" thol BB L B o AL GEH deIRECHE i HURBeTTHS 20305 KOBO intenimce
3D video. Wheiibe iéprhartedsayiae isateRiayes DU BeppEItRGRIPileadiadessmatdupBert the 3D
playback as well, and thus the capability to decode the 1920x1080 interlace 3D 10 video is not

implemente@?ﬁ%ﬂle playback device either. Accordingly, when the Profile 5 indicator in PSR31, which

indicatgs whether op oIS I%-sHpRAIEKeIP A8KIRIA He 1t AbhisRieseOURg, fferscopic
1920x1080 Interlace Video Capability” is not set to "1". [0263] 15The bit "b9" representing

"Stereoscopiorh926xDE80mNteataldy tWidpw bty Amtnbrsion Gapalbidtyvindidatmsanddliockor not the

playback d }/%i?(l:)%has the 3 Of.l'éput onversi(%&(function to convgrt the int,[?%rlacce %%D vide éq%tg an HDMI
e ethio

vi .4a comp eS’IBt\enrég%l or eoﬁ?naﬁ 8,n Vi enolgﬁhaeccs(i)clilél-tby"-’s‘il g n/g)étéoar in the

current Bluiay-Revpidiakidaessidn astslandasptiggehoviiehiiiei2@ryayhack davicediastadenction to
decode the interlace 3D video, a 3D TV with which the playback device is connected may_not support

the interlac€™$BUREthedsharinytde rtifich freamifelt th¥ de b & mBn&casBkdel S0 that the
video g@n bg; giselayer9na SRikv. Comratiole; 'mrt?sebfamwleﬂﬁdﬁﬂm&d@wes@n%imﬂaﬁt case,

the bit "b9" must be set to "1". Note that the standard may be revised in 25 future, and'the rule that the
conversion Puotss i mednshfipahaylble relARAL aerthecshdgrgaranduist sHvisoecHe g galdyback

device that cannoet dego interlace 3D,video c convert the.igterla igeg.inte an HDMI
vl.4a com %)k‘J/Ilea)(i‘s‘SDa\(/il11 o,é rtz:fr?atint a é’allge, ?he?%fgbﬁ\;}ﬁg(?gtg %ﬂ% g%%l%eg%egr%ﬁ;ﬁ cga?nedZ%%de the
interlace 300dGSsbblighdgdhaubitite’3Rmblitphecanvession, finciibcatthehetfate; BRaltaviable

Combinatiorc]lsex(/)ifc\e/al 0%% irqo[tb all)\? t %[gaiggﬁﬁ?blg)’geggﬁg pt%te)le(),JA%]g(gl stereoscopic video.
15  When set to "1", the bit “b1” indicates that the playback device has the capability to
decode the CABAC stereoscopic video.
[0254]
The bit "b2" in PSR24 represents “Stereoscopic PG Capability”. When the
bit "b2" is set to "0", it indicates that the playback device does not have the
20  capability to play back the stereoscopic PG. When the bit "b2" is set to "1", it
indicates that the playback device has the capability to play back the stereoscopic
PG.
[0255]
The bit "b3" in PSR24 represents “Stereoscopic 1G Capability”. When the
25  bit "b3" is set to "0", it indicates that the playback device does not have the
capability to play back the stereoscopic IG. When the bit "b3" is set to "1", it
indicates that the playback device has the capability to play back the stereoscopic
IG.
[0256]
30 The bit "b4" in PSR24 indicates presence/absence of the capability to
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(capable),1 (capable)]. Combinations of values [1 (capable),0 (incapable)] and [0 (incapable),1
(capable)] are not allowed in [b8,b9]. [0264] The following explains the navigation model of the
MVC1080@24p/50i/60i 5 3D video. Ability to play back the 3D interlace video stream is treated as
optional in the BD-R/BD-RE player. The navigation commands or bytecode applications check the
video capability indicated in PSR24, and define the output modes in PSR22. When the 3D interlace
capability isdsqtlay 'the, tivet cubpittendixpday aiefined ths tHer2BlatitpuWihedeibetot €' playist wtarts to be

played back. 10[026 FIG. 18A illystrates a bit assignment in PSR22. The bit 'bQ" in PSR22

P resents b RS o I B VB R R b T NS AR o piawback
device mustsshangieide EpRGhardhdyale plhthe LUt wage Mushive santiolied Ry the selection
model. 15[0266] The status transition in PSR22 is realized by a predetermined procedure called

"mode sele8iigaiescdatirthe Pheyhiske dsaccibastBe cerDINEL de isplm Pstidht shtlecedure

upon I(gadin(gs(bflg}paqggw @gglwsﬁf@cedure when playback condition is changed" as a procedure
when the status of the player is 20 changed. [0267] FIG. 18C illustrates the processing procedure

of the Initiali2afidh. In step S501, it is judged whether or not a disc unbound BD-J application is running
In e S502 1o i ke g o SeRseope Sspax Eppabign g paicaes
mode". [0263bMWhemé BHudgasiy ¢s instP &Pl thedontwiheroagedi thStelg §&Q3 ™, it
indicates that the playback device has the capability to process the BD-J mode in the
10 3D output mode. When the bit "b5" is set to “0”, it indicates that the playback
device does not have the capability to process the BD-J mode in the 3D output
mode.
[0258]
The bit "b6" in PSR24 indicates whether or not the secondary audio in the
15  sound mixing can be played back.
[0259]
The bit "b7" in PSR24 indicates presence/absence of the capability to
process the limited BD-J mode in the 3D output mode. When the bit "b7" is set to
“1”, it indicates that the playback device has the capability to process the limited
20  BD-J mode in the 3D output mode. When the bit "b7" is set to “0”, it indicates that
the playback device does not have the capability to process the limited BD-J mode
in the 3D output mode.
[0260]
The bit "b8" in PSR24 indicates presence/absence of “Stereoscopic
25  1920x1080 Interlace Video Capability”, and the bit "b9" in PSR24 indicates
presence/absence of “Stereoscopic 1920x1080 Interlace Video Output Conversion
Capability”. These bits have been newly provided in PSR24 “3D Capability” in
the BDMV Recording Specification. The following describes the bits b8 and b9 in
more detail.

30 [0261]
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which the current output mode is maintained. When it is judged No in step S501 30 and Yes in step
S502, the control proceeds to step S504 in which the output mode in PSR22 is set to the 3D output
mode. When it is judged No in step 5501 and No in step 5502, the control proceeds to step 5505 in
which the output mode in PSR22 is set to the 2D output mode. [0269] 5According to the
above-described Initialization procedure, when the initial output mode information in the Index.bdmv is
set ON, the playbackhdehe iH8&t tethes dDingitplRtonecke apine ditelyl Aker antkskads loddia in the

playback deyice, qn the candition that the playback device has the ca a@%l{éy o play.back the
Crereoscopt BIREUHATEI U NI R o Feb MHER I SIS ST TG htion is se
ON, the viegpnrgaroimmediately be soaked in the virtual reality by the stereoscopic playback by

wearing the 3D glasses immediately after inserting the recording medium into the playback device.
[0270] FIG.[98B4llustrates the processing procedure of the Procedure when 15 playback condition is

changegl. In step SSie{f 1204594¢ WReen 08 NG QUIRYE MeGFEIRRA 18SEHUME AP output
mode. In step S513, it is judged whether or not the interlace 3D video capability in PSR24 is set to
"Capable" ghd 5120tdbr)SSiéslpresdntvindtioe phaylidtefORTUpZ0Whidae ipits b8 endicescintbp S511,
e contl eCsE SRR IERSELE N o ROl efels TR R i fdoed
judged No iplsi®ackSddvand N ipkipg Sb1 JulbsostifeProfilps] madteds sat tapber? Bheusmut mode
e Sy back a4 el anq ths e capability ko docode the 1030<TOR0 Thierace 365 "
10  video is not implemented in the playback device either. Accordingly, when the
Profile 5 indicator in PSR31, which indicates whether or not Profile5 is supported, is
set to “0”, the bit "b8" representing “Stereoscopic 1920x1080 Interlace Video
Capability” is not set to “1”.
[0263]
15 The bit "b9" representing “Stereoscopic 1920x1080 Interlace Video Output
Conversion Capability” indicates whether or not the playback device has the 3D
output conversion function to convert the interlace 3D video into an HDMI vl1.4a
compatible 3D video (for example, 3D video of the side-by-side method).
According to the current Blu-ray Rewritable version 3.1 standard, even when the
20  playback device has a function to decode the interlace 3D video, a 3D TV with
which the playback device is connected may not support the interlace 3D video.
Thus having the function to convert the decoded interlace 3D video so that the video
can be displayed on a 3D TV compatible with the HDMI v1.4a is mandatory, and in
that case, the bit “b9” must be set to “1”. Note that the standard may be revised in
25  future, and the rule that the conversion function is mandatory may be relaxed. On
the other hand, it is obvious that a playback device that cannot decode the interlace
3D video cannot convert the interlace 3D video into an HDMI v1.4a compatible 3D
video, and in that case, the bit “b9” is set to “0”. A player that can decode the

interlace 3D video is obliged to have the 3D output conversion function. Therefore,

30 allowable combinations of values in [b8,b9] are [0 (incapable),0 (incapable)] and [1
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structure allows the bits of the bit length to indicate a plurality of different types, and when information
indicating the capabilities pertaining to the AVC1080@60P/50P video stream and MVC1080@60i/50i
video stream are set in the player setting 30 register, the number of identifiers and the number of types
can be determined appropriately based on the register size. This accelerates use in home electric
appliances and mobile devices. (Embodiment 7) The present embodiment relates to an improvement
in setting wheipwrl o), hgtipabieshrdi@gmieditionis edlitables\hdodpabiex 0 rdincypabtiyjnais [(pdded in a

device. The specific procedure of the improvem nt(i r%js on how stream files are recorded on the
recording 6?&@%4?&8@%%?%&?5@%%& Eg% bodiment is described in detail, a
description jgiygn of the basic structure of the recording medium and how stream files are recorded
on the recording medium on 10 the premise of the basic structure. [0273 First, a detailed

description is given Brefellevdrgisymsdesdhe whveainamis] rfthedobt IREHE@ ARG Yescription,
a multijayesed\pligal digsis Usesl &5 BBeK ero N IS WRPSE SAIROHBAISFA LG RIndINe reason

why the 15 multi-layered optical (3?150 is taken as one example of the removable medium is that it has
the strictestiptyisid3DrEStBI:BA fotayeiting hed reagaitprandmhendwritingyte cheéenapiplicatevasl optical

disc has no probleg, iy G AR ';ﬁ&*%'%é%i tfhef 4m%9&”5‘§ﬁ§ “%h%”‘éﬁ ﬁ{ﬁ" gleents as the
means for solving the problem“are or the premise of the internal structure of an existing recording

medium. TPgRIIANceWhr 2 theraieristanding cipetillowing descibeshexising dajdeclemanisdhat are the
premise of the structural elements indispensable for solving the problem. [0274] FIG. 19 illustrates the

internal strttdie SPLHIOHERgdrRF it Pigtst starts to be played back.
10 [0265]

FIG. 18A illustrates a bit assignment in PSR22. The bit "b0" in PSR22
represents the current output mode. When the output mode changes, the video
output in the playback device must change accordingly. The value of the output
mode must be controlled by the selection model.

15 [0266]

The status transition in PSR22 is realized by a predetermined procedure
called “mode selection procedure”. The mode selection procedure includes:
“Initialization” as a procedure upon loading of an optical disc; and “Procedure when
playback condition is changed” as a procedure when the status of the player is

20  changed.
[0267]

FIG. 18C illustrates the processing procedure of the Initialization. In step
S501, it is judged whether or not a disc unbound BD-J application is running. In
step S502, it is judged whether or not the Stereoscopic Display Capability in PSR23

25 indicates “Capable”, and the Initial output mode information in the index file
(index.bdmv) indicates “3D output mode”.
[0268]

When it is judged Yes in step S501, the control proceeds to step S503 in

which the current output mode is maintained. When it is judged No in step S501

30 and Yes in step S502, the control proceeds to step S504 in which the output mode in
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[0275] 25In this figure, the first row illustrates one example of a multi-layered optical disc, and the
second row shows tracks in the horizontally extended format though they are in reality formed spirally
in the recording layers. These spiral tracks in the recording layers are treated as one continuous
volume area. The volume area is composed of a lead-in area, recording layers of recording layers 1
through 3, and a 30lead-out area, where the lead-in area is located at the inner circumference, the
lead-out ard®SR2daated &t the Jdtengintumideeno& handttisejndgoddivig fayers 55 06dcandidg layers 1

through 3 are lo d hetween the lead-jn area a e lead-out area. The recordi rs of
recoraing 1Ay ERe o a1 Ll GUECN A RO ot LAl A B S AP SE2 S
volume aregcistseREQMRAiRatunBiadn which the optical disc can be accessed, and serial numbers are

assigned to the access units. The serial numbers are called logical addresses. A data reading from the
optical discﬁ@zﬁ«gﬂformed by specifying a logical address. Here, in the case of a read-only disc such as

the 10 BD-ROM, bagicalliseciarsyitheanseruliyiblRoisalafiliasses ik aleconspsitiyr in the
physical disposition on the optical disc. That is to say, data stored in the sectors with consecutive
logical addresgek catpbe neatt wifeouaperfonrtiind edsedidopaasisrONothe paybuthalbogndaries
between recording layers, consecutive data.reading is nqt passible even jf the lqgical addresses are
consecuiv i B T BT P B e e S5t e HER B Booraing

layers are registeresbinditierregorditng dsiwidsa ik agivaioeehdo2ihé] capdbithe volusie abaak fithsystem
management information is recorded immediately after the lead-in area. Following this, a partition area

managed biEEeP5ePRIS BysteRiatih AR fentHiB i FrelLes Whsd fie plakqstois e Hfversal Disc
Formay), ISQIBAAAIJNSIe ONthaIaSSET SMbRFIBEAT.R e syatemiRtthe Frigngions $jormat is

adopted. With use of this file system, data stored in the logical address space can be read based on
the directorififilstereaeaomc Pheyioisktibn wearfig etk asgstermigcdiatelicaftoy Mecpang thformation
(called "file p%tf}'angé r\ﬁvl?r]l&:h iS. com Veos?algr\@éI &d&g&\:}%gry name and a file name that are each composed

i
of not more than Characters. e case of an everyday PC (personal computer), when data

is_ recorgled [\tmoe} file system called FAT or NTFS, the d_ata rec_orded or_l_the hard_disk under _
recories and e Ve o S caPuer, e mprovi vy T e oyt ke
Structyke. playback condition is changed. In step S511, it is judged whether or not the output
mode in PSR22 is set to the 2D output mode. In step S513, it is judged whether or
not the interlace 3D video capability in PSR24 is set to “Capable” and
STN table SS is present in the playlist.
[0271]
20 When it is judged Yes in step S511, the control proceeds to step S512 in
which the current output mode is maintained. When it is judged No in step S511
and Yes in step S513, the current output mode is maintained (step S512). When it
1s judged No in step S511 and No in step S513, the current output mode is set to the
2D output mode (step S514).
25 [0272]
As described above, according to the present embodiment, the above bit
structure allows the bits of the bit length to indicate a plurality of different types, and
when information indicating the capabilities pertaining to the AVC1080@60P/50P
video stream and MVC1080@601/501 video stream are set in the player setting

30 register, the number of identifiers and the number of types can be determined
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[0278] The fourth row shows assignment of the areas contained in the file system area which is
managed by the file system. The file system area is mainly assigned as a media movie database area.
A non-stream recording area is present in the 5 innermost circumference side of the media movie
database area. The non-stream recording area is followed by a stream recording area. The fifth row
shows the contents recorded in the non-stream recording area and the stream recording area. Extents
constitutingaaprapt stresinbiide drenreborded stethaztre arhire aocdintp e ais & xite ritsmonstétettieg a non-AvV
stream file are recorded in the.non-stream recording 10area. [0279] The following describes the
internal stritr& S tha gb‘?glt]}i Lefatabase area. FIG. 20 illustrates the directory hierarchical
structure of the medEnBevigndatahase area. 15[0280] In the directory hierarchical structure of the
media movie database area, a BDMV directory is provided under a ROOT directory, and structural
elements of the medREARHRNESMAPRAEISH KESH 1P M BRIRNEHRRCIBSEHAE S REFUBAES called

"JAR dy ec@w&éﬁﬁf@ﬂéﬁﬁms"ébﬂka%i@bﬁleﬁi{ﬁgtpéé’o}éifﬁg"ﬁl&iﬁlﬁ?{? ArRciey. 1R IREAM
directory" are presenf'under the BDMV directory. Also, two types of files (i.e. index.bdmv and
MovieObjecdtlmirsmafe aprangdaeinoethiae iIBIDMVedikattatgp¢0d8 19T Heofite Siredex. hdesv'atthe file
name "index.bd|§v" is fix%g% is acnoirrc‘ldex file. 51['92%2] a'll'hfe filg "M%%Obj%gf&%m}ﬁe(the file name

" . . récqorded o) r 1m mediu X . reSen .
MoweObjecet.% mv" is fixed) Stores Gne' o more Movie GbfsctS” Fhe movie object’is a program file

that definessmbootnetiracecivieballia peridmedyyipiplayback deviechisibhetaptnation ede (HDMV
O i Thednim and how Siraasn Bles afe recorded on the recording medium on
10  the premise of the basic structure.
[0273]

First, a detailed description is given of the recording medium whose
editability is to be set. In the following description, a multi-layered optical disc is
used as the recording medium whose editability is to be set. The reason why the

15  multi-layered optical disc is taken as one example of the removable medium is that it
has the strictest physical restriction for writing and reading, and when writing to the
multi-layered optical disc has no problem, the writing is applicable to the other
mediums. The structural elements as the means for solving the problem are on the
premise of the internal structure of an existing recording medium. To enhance the

20  understanding, the following describes existing data elements that are the premise of
the structural elements indispensable for solving the problem.

[0274]

FIG. 19 illustrates the internal structure of a multi-layered optical disc.
[0275]

25 In this figure, the first row illustrates one example of a multi-layered optical
disc, and the second row shows tracks in the horizontally extended format though
they are in reality formed spirally in the recording layers. These spiral tracks in the
recording layers are treated as one continuous volume area. The volume area is
composed of a lead-in area, recording layers of recording layers 1 through 3, and a

30 lead-out area, where the lead-in area is located at the inner circumference, the
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30 includes one or more commands and mask flags that each define whether or not to mask a menu
call or a title call when the call is performed by the user onto the GUI. [0283] The BDJO directory
stores a program file with extension "bdjo" (xxxxx.bdjo ["xxxxx" is variable, the extension "bdjo" is
fixed]). This program 5 file stores a BD-J object that defines a control procedure to be performed by
the playback device in the BD-J mode. [0284] A substance of such a JavaTM application is a
JavaTM ardbadedile QYeaYi¥Ylgantatoaedlie tetdABRdinedioancndendnth8 DddvrdingclaperfriO

application may be, for example, a JavaTM application that is cqmposed of one gr more xlet programs
aving bootOIALIEHS G ABTSHER (IEES CARBLEO ARSI A e Aol R Abprcation i
constituted frem therxletjecepaans PRI beaaderfisd IM9dhe wollk-suemosy.candidata. Hr85] 15The
"PLAYLIST directory" stores a playlist information file with extension "mpls” ("xxxxx.mpls™ is variable,

and the extEPRISAUGEILOSiCRkAAICRIZBBFS  The "CLIPINF directory” stores a clip information file
with extensjgp7gpi” ("xxxxx.clpi” ["xxxxx" is variable, and the extension "dpi" is fixed]). 20[0287]
The Extents constituting the files existing in the above directories are recorded in the non-AV data
area. [0288] The volume area is sectioned into units in which the optical disc can be

accessed, and serial numbers are assigned to the access units. The serial numbers
are called logical addresses. A data reading from the optical disc is performed by
specifying a logical address. Here, in the case of a read-only disc such as the
10 BD-ROM, basically, sectors with consecutive logical addresses are also consecutive
in the physical disposition on the optical disc. That is to say, data stored in the
sectors with consecutive logical addresses can be read without performing a seek
operation. However, at the boundaries between recording layers, consecutive data
reading is not possible even if the logical addresses are consecutive. It is thus
15  presumed that the logical addresses of the boundaries between recording layers are
registered in the recording device in advance.
[0277]
In the volume area, file system management information is recorded
immediately after the lead-in area. Following this, a partition area managed by the
20 file system management information exists. The file system is UDF (Universal
Disc Format), ISO9660 or the like. In the present embodiment, a file system of the
Extension2.3 format is adopted. With use of this file system, data stored in the
logical address space can be read based on the directory/file structure. The location
of a file in the file system is identified by file path information (called “file path™)
25  which is composed of a directory name and a file name that are each composed of
not more than 255 characters. Even in the case of an everyday PC (personal
computer), when data is recorded with a file system called FAT or NTFS, the data
recorded on the hard disk under directories and files can be used on the computer,
thus improving usability. The file system makes it possible to read logical data in

30  the same manner as in an ordinary PC, using the directory/file structure.
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The "STREAM directory" is a directory storing a stream file, and stores a 25 stream file ("xxxxx.m2ts" "
is variable, and the extension "m2ts" is fixed]). An "SSIF directory”, as a directory for storing
stereoscopic interleaved stream files, is present under the STREAM directory. [0289] As
described above, the media movie database area includes a "ROOT 30 directory area”, a "BDMV
directory area”, a "JAR directory area”, a "BDJO directory area”, a "PLAYLIST directory area", a
"CLIPINF d[f&xt8ty area", a "STREAM directory area”, and a "SSIF directory area". The

above-described directory areas haye a common interpal structure. The common internal structure is
that the "directory al" FRIIES™S SRS BTy HEPGH P S EF BRI SR A B506P  The
"directory filgeinGinidasi anfigasentiicaionl dessiipior oflewres dirasianreans nidenigeniitication
descriptor of lower file". [0291] 10The "file identification descriptor of lower directory” is information that
is referencetf t& RHISRAVRAUNRS S Bat BEIBRYSHEEINR ERFOEEIRE AECASISITPESSENS BbiMiSosed of

identifigatiof, pfopmatian-ahikgaesduegiont eIV e ditectary, namg.of e owar, directory,

a file entry address that indicates the logical block number of the block in which the file entry of the

lower directmsoisliegentedis 16 bod ¢ ebylire stoegmareeooditie dosaer ditectofih hothslabovéhexample,

directory names such as é%% BDJO, and PLAYLIST are descrikﬁe in tpe "file idenfification descriptor
onfe S

ik ¥ e 8f§?rﬁ?é’§if“r%réh‘%ﬁe%?é‘n%ca 16N 8%18ri5?8‘r’r6‘tf‘ﬂ§waéreﬁle" is

of lower diré:cPory of the
information ERaériss 2brefaiehigedioaccassaan(iftl shatbelondsdoithehdikeeary fledidaify anchis
composed of identification information of the lower file, the length. of the lower file name, a file entry
address that THEEa bR AIMABR hERR Ji hatBIserdSohiR R O s sy et diier file is
recorded, apd he file name of the lower file. File names such as Index.bdmv and MoveObject.bdmv

are described in the "file identification
[0279]

The following describes the internal structure of the media movie database
area. FIG. 20 illustrates the directory hierarchical structure of the media movie
database area.

15 [0280]

In the directory hierarchical structure of the media movie database area, a
BDMV directory is provided under a ROOT directory, and structural elements of the
media movie database are stored in the BDMV directory. Five sub directories
called “JAR directory,” “BDJO directory,” “PLAYLIST directory,” “CLIPINF

20  directory,” and “STREAM directory” are present under the BDMV directory. Also,
two types of files (i.e. index.bdmv and MovieObject.bdmv) are arranged under the
BDMV directory.

[0281]

The file "index.bdmv" (the file name “index.bdmv” is fixed) is an index file.

25  [0282]

The file "MovieObject.bdmv" (the file name “MovieObject. bdmv” is fixed)
stores one or more movie objects. The movie object is a program file that defines a
control procedure to be performed by the playback device in the operation mode
(HDMV mode) in which a command interpreter is a controller. The movie object

30 includes one or more commands and mask flags that each define whether or not to
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25descriptor of lower directory" of the BDMV directory. [0293] The file identification descriptors of the
directory files of the directories indicate the logical blocks in which the file entries of the lower directory
and the lower file are recorded. By tracing the file identification descriptors, it is therefore 30 possible
to reach from the file entry of the ROOT directory to the file entry of the BDMV directory, and reach
from the file entry of the BDMV directory to the file entry of the PLAYLIST directory. Similarly, it is
possible to neasthatheefilecatities afltheallARhdir ¢lotaryl] BOpE dineaddry , thid B¢ &ndlir datdny,/ and
STREAM d%?ﬁ y. Furthermore, it is possible to reach the file entries of the SSIF directory. 5[0294]
The "file re area of lower file" is an area in which the substance of the lower file that belongs to

a directory. A "file enfiy" Bfihe lowescestyy ai@naopranEXEBtswale receideshin thajofle
recording area of lower file". [0295] 10The stream file that constitutes the main feature of the present
application (&8 b lding areal thxdtiablestist Frirsdirechsby arsalbragh- dirEBtd rRE®AIch the file

belongs. It iy agsiale omsersihe siRamiley taning thefisyidentisation dseripigraef the

directory files, and the allocation identifiers of the file entries. [0296] 15In the following description, a
transport stpdayhdilk dealledinihs BVImRiddile") is adopted as a target of editing operations such as
partial dele 8?8 jvision, and integration, wherein the 1TS-2VSm2ts file is obtained by multiplexing two
video streams: an MVC1080@24p/50i/60i base-view video stream; and an MVC1080@24p/50i/60i
dependent-view vidgo siiamce of such a Java'™ application is a Java'™ archive file

(YYYYY jar) stored in the JAR directory under the BDMV directory. An

10  application may be, for example, a Java'™ application that is composed of one or
more xlet programs having been loaded into a heap area (also called work memory)
of a virtual machine. The application is constituted from the xlet programs having
been loaded into the work memory, and data.

[0285]

15 The "PLAYLIST directory" stores a playlist information file with extension
“mpls” ("xxxxx.mpls" ["XXXXX" is variable, and the extension "mpls" is fixed]).
[0286]

The "CLIPINF directory" stores a clip information file with extension “clpi”
("xxxxx.clpi" ["xxxxx" is variable, and the extension "clpi" is fixed]).

20 [0287]

The Extents constituting the files existing in the above directories are
recorded in the non-AV data area.
[0288]

The "STREAM directory" is a directory storing a stream file, and stores a

25  stream file ("xxxxx.m2ts" ["XXXXX" is variable, and the extension "m2ts" is
fixed]). An “SSIF directory”, as a directory for storing stereoscopic interleaved
stream files, is present under the STREAM directory.

[0289]
As described above, the media movie database area includes a “ROOT

30 directory area”, a “BDMV directory area”, a “JAR directory area”, a “BDJO
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20[0297] Here, a base-view component and a dependent-view component constituting a
combination of left-eye image and right-eye image are generated by performing the following
processes in order: (1) generating elementary streams; (2) generating transport streams; and (3)
converting the TS (transport stream) packets constituting 25 the transport streams into source
packets. FIG. 21 illustrates the process of obtaining one transport stream from the
MVC1080@24ptohi/Ghehase-viBWANMEBStrdarcang thed/) @108D@RMP/5hikbd de pecedend-view video

stream. In F| , first row illustrates a fra ence constityting the MVC1080@ 24p/50i/60i
base-view vi&ﬁﬁ‘ﬁe@&%ﬁ%ﬁﬁﬁ%ﬂaﬁgg & P%%%ea%ﬁ%etcé%li?{u ahée 'ob?gé‘r?eﬁ %'é?%sc?ﬁ%e%ng the
MVC1080@24pt6R)/afiRassvviaw yigeeintaehs prakalts. antHbe otiishbioMidtHT atescaipource
packet sequence obtained by converting the MVC1080@24p/50i/60i base-view video into source

packets. [0298ah thic diteqiysatehtHitedas stradie et oramb Sedid fcelevisstiflaigaplng
MVC1080@Z4p/50i/60i dependent-view video; the sixth row illustrates a PES packet sequence
obtained by converting the MVC1080@24p/50i/60i dependent-view video into PES packets; and the
fifth row illugdZe a source packet sequence obtained by converting the MVC1080@ 24p/50i/60i

dependent-w_ew \(Id;ﬁelnl, i%&tgce pﬁlcFIg_etlsﬁJhdee sfogrthﬁr]%wiléleulisttlr&teaoa tr st %thtf)srtraﬁnfot‘gg} is formed
by 10 arranging, in the order of afrival'time stamps, the Source packets constituting the

MV C1080 @24ptbBioah dafe: ViRt ifidedaandetiei pruretlpackditetonstituting the
MVC1080%24§)/50i/60i dependent-view video. [0299] As illustrated in the fourth row of FIG. 21, in the
process of |Hexing 15 the MVC1080@24p/50i/60i base-view video stream and the

MVC1Qp0@24p/50i{4Qi dpeendrihviewy deesHesdr tsidhailtsinacketitfdhlidheisiGOP
(Closed-60P1) of the MVC1080@24p/50i/60i base-view video stream is arranged. The packets (D11,

D12, D13) setbietived GOR(@p eGP oftiiy Mudrdsns tugisolisvitasptuidntiiiend/ideo stream
corresponding to the 20.C GOP. are arranged egen the first pack 1).and last packet
(B16) of the PR R A e e A e o of
the second GER(Goaatk GORR) bithe ditdEa080A1R4 p1H0y addbasedvieintdidee stiealugg dirranged,
and similar to the above, the packets (D21, D22, D23) of the second GOP (Open-GOP2) of the 25
MVC1080 %%Wrdggﬁ%ﬁ%iéw“(ﬁb‘gbtﬁﬁéﬁﬁme%e‘%gﬁﬁdﬁﬂﬁ%‘iHS“(‘f?B‘éé%P dre arranged
beforg the lagy packetrtBrRy afdne Gloard16HE2 dBYtiPlaxingdhd MY CLaRHR 24p/&IBHPI
base-view video stream and the MVC1080@24p/50i/601 dependent-view video stream in this way, 1TS

is generatedaWReRIFhtAE IR dHiR s thPIng BOBT araits i tonole2 Apis oletifBetion
dependent-yiRuryideq SRR iBakAMdee W hamtwiisian,iy made at a boundary

[0292]
The "file identification descriptor of lower file" is information that is
20  referenced to access a file that belongs to the directory file itself, and is composed of
identification information of the lower file, the length of the lower file name, a file
entry address that indicates the logical block number of the block in which the file
entry of the lower file is recorded, and the file name of the lower file. File names
such as Index.bdmv and MoveObject.bdmv are described in the "file identification
25  descriptor of lower directory" of the BDMYV directory.
[0293]
The file identification descriptors of the directory files of the directories
indicate the logical blocks in which the file entries of the lower directory and the
lower file are recorded. By tracing the file identification descriptors, it is therefore

30 possible to reach from the file entry of the ROOT directory to the file entry of the
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between GOPs of the MVC1080@24p/50i/60i base-view video stream. [0300] The Closed-GOPs
of the MVC1080@24p/50i/60i base-view video stream and the Open-GOPs of the
MVC1080@24p/50i/60i are multiplexed in the state 5 where the GOPs are divided into a plurality of
packets. Also, in the digital stream, the first packet among the plurality of packets obtained by dividing
the Closed-GOPs of the MVC1080@24p/50i/60i base-view video stream is recorded at a recording
position thaBpreté discatoegoedid gqaobitiomofibieeffiestpagkef dradigMhe piueatityyofpdekétk obtained

by dividing the Open-G 10 MVYC1080Q@24p/50i/60i dependent-view videg stream. When the
st view CTTBIRIS LN BB PR OPSATEOR T inEoeNEUfy 6100 1S S5 SAUHED a source
packet, a residHa JARCErBAYPERIBIO iR it SIPISERAckab that STRE AN Esidunhspace of
the source packet is filled with padding. The padding is filled so that the last portion of the last video

access unitBFEEOPand theosstdsdrfrals he firerbranefiis SRIEMSEE unit of the next
Closed;GOR)ggg ot stored in the same source packet. With this structure, among the NAL units
constituting the video access unit, a NAL unit storing the access unit delimiter of the first view
component of the Clbsethioecisbogritea af bbouddalyibetwaen sowbepdeketdaithotiofail. This

facilitates the deletion.pof a set gf Closed-GOPs and %pe -GOPs 20all at once.e[gﬁO]énFlG. 22A
neatratos rSo T ol e e e OBl o s O SRR W S ot i

22A indicates @otide framms' se¢ vened«f iineheidfite steadinghecaasoiodvepviief FIG. 22A indicates a
PES packet sequence. 25 As indicated by arrows yyl, yy2, yy3 and yy4 in FIG. 22A, the view
component£ lare a plurality of video presentation units in the video stream, including Intra-type

view ggmponents, B{Ri-grefifiyR) iR ik RO IRNGAIR, RAAR(EF @ﬁ’é%il‘é%}'ﬁ?t’%gﬁ%%%ﬁ”ﬂsoonems
constituting the MVC1080@24p/60i/50i video stream, are separated from each other and stored in the
payloads ofatfidcPE®ishiRatsa that is present in the directory area of the directory to which the

file belongs. It is possible to access the stream file by tracing the file identification

descriptors of the directory files, and the allocation identifiers of the file entries.

[0296]

15 In the following description, a transport stream file (called “1TS-2VSm2ts
file””) is adopted as a target of editing operations such as partial deletion, division,
and integration, wherein the 1TS-2VSm2ts file is obtained by multiplexing two
video streams: an MVC1080@?24p/50i/601 base-view video stream; and an
MVC1080@24p/501/601 dependent-view video stream.

20 [0297]

Here, a base-view component and a dependent-view component constituting
a combination of left-eye image and right-eye image are generated by performing
the following processes in order: (1) generating elementary streams; (2) generating
transport streams; and (3) converting the TS (transport stream) packets constituting

25  the transport streams into source packets.  FIG. 21 illustrates the process of
obtaining one transport stream from the MVC1080@24p/501/601 base-view video
stream and the MVC1080@?24p/50i/601 dependent-view video stream. In FIG. 21,
the first row illustrates a frame sequence constituting the MVC1080@24p/501/601
base-view video; the second row illustrates a PES packet sequence obtained by

30  converting the MVC1080@24p/50i1/60i base-view video into PES packets; and the
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30 Each PES packet has a PES header in which a PTS (Presentation Time-Stamp), which indicates
the presentation time of the picture, and a DTS (Decoding Time-Stamp), which indicates the decoding

time of the picture, are stored. [0302] In the case of the AVC1080@60P/50P video stream,
pictures are stored in 5 place of the view components in the case of the MVC1080@24p/60i/50i video
stream, as described above. [0303] FIG. 22B illustrates the format of the TS packets that are

ultimately wttifteln iotheiBusauntefileasteomg¢heaifital stxpemcd aditaitepabiet iomviinedsletigth, 10
188-byte pac d -hyte TS header carrying information such as a PID identifying the
stream, anW@%W@%@@%@%ﬁ&ﬁﬂﬁ‘ﬁJﬂéfe?ﬂatgé‘gﬁg I$e stored in the divided form in the
TS payloadmydnghe case of the Blu-ray ReadOnly disc, each TS packet is attached a 4-byte TP Extra

Header, thus constituting a 192-byte source packet. The source packets are written in the stream 15
file. The TP Extra HB8aEHP stbledhprereathieuch ustea rSHaRe P TURIC S LRI UERE ANS shows a

transfeg stagyipg @ ﬂbﬁ?ﬁi%@ipﬁ%@ﬁ&ﬁ%%% apRissrethlo &I ter ot ayslen ipgget decoder,

which will be described later. The source packets are arranged in the stream file as illustrated in the
lower row op&ket 22Bsqkhece theobtambdrs ihgrententingibg onthstartivily With&0@ 2eidodi the stream

file are callegd SPNS (Saurce Backel Nymbers).J030d inaddition iy packets of audiogvideo.
subtitles andthe |Ee, thevsuream M alse’ iRtides packets oPa IEl {1 E rogram ASSBafion Table),

a PMT (Progrquervapbiaile) BnaenR&RndPriog MVIClogBBedersnbe)i tepdnadnshavvs @id&oPID of a
PMT used in the stream file storing the digital stream, and is registered with the PID arrangement of
the PAT its&Mer BRUBH PRGKELS thils Fuihigew illustrates a tranSport stream that is formed by

10  arranging, in the order of arrival time stamps, the source packets constituting the
MVC1080@24p/501/601 base-view video and the source packets constituting the
MVC1080@24p/50i/601 dependent-view video.

[0299]
As illustrated in the fourth row of FIG. 21, in the process of multiplexing

15  the MVC1080@24p/50i/60i base-view video stream and the
MVC1080@24p/50i/601 dependent-view video stream, first the first packet (B11) of
the first GOP (Closed-GOP1) of the MVC1080@24p/501/601 base-view video
stream is arranged. The packets (D11, D12, D13) of the first GOP (Open-GOP1)
of the MVC1080@24p/501/601 dependent-view video stream corresponding to the

20  Closed-GOP1 are arranged between the first packet (B11) and the last packet (B16)
of the Closed-GOP1. Following the last packet (B16) of the Closed-GOP1, the
first packet (B21) of the second GOP (Closed-GOP2) of the
MVC1080@?24p/501/601 base-view video stream is arranged, and similar to the
above, the packets (D21, D22, D23) of the second GOP (Open-GOP2) of the

25  MVCI1080@24p/501/601 dependent-view video stream corresponding to the
Closed-GOP2 are arranged before the last packet (B26) of the Closed-GOP2. By
multiplexing the MVC1080@24p/50i/60i base-view video stream and the
MVC1080@24p/501/601 dependent-view video stream in this way, 1TS is generated,
wherein the 1TS ensures that the GOPs of the MVC1080@?24p/501/601

30  dependent-view video stream is not divided when a division is made at a boundary
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streams of video, audio, subtitles and the like, and attribute information corresponding to the PIDs. The
PMT also has various descriptors relating to the stream file storing the digital stream. The descriptors
include copy control 30 information indicating whether or not copying of the stream file storing the
digital stream is permitted. The PCR stores STC time information corresponding to an ATS showing
when the PCR packet is transferred to a decoder, in order to achieve synchronization between an ATC
(Arrival TimecGleck) @R thnB1aXE 08 KD34p Al 6 BIE-(Systendebintee@iock) that is a time axis of
PTSs and Iiag???? A PAT 5 packet and a PMT packet are stored at the head of a transport stream of the
stream file é the digital stream. [0305] FIG. 22C illustrates the data structure of the PMT in

detail. The lead lineTgid DRiSEIESEIIOSEHP BitTElDtSARUPSTHEE dhtkesteamityomaiien. The 10
encoding method, resolution, frame rate and the like of the MVC1080@24p/60i/50i video stream and

the AVC1080@® 8P BppidaBssebdhe a e teABERAPARIGHE e deutfipters dnBlu sy Hathe stream

informagion, Hhis sompteiRstheAeserntien Ph s APt Ot dsnerRiing dhent TRsRYI M ile. [(0306]
15FIGs. 23A-23E illustrate the internal structure of the clip information file. FIG. 23A illustrates the clip

?nformat?onti:ﬂ@ fﬁr@Dpadd?_F |Gn28B i_Ithstr@ﬂssaﬂfh@ cqu irﬁmkﬂ_ﬁion‘tﬁtélfgd 3b)5{ Eébh(bf_l@e@e clip
nformation e nckules. cinRIDeYEL oefuencE NGt Sprodtam, norpalion

"characteristic point Information IS completes the explanation of the clip information
file for 2D. hhedeitinengodiisiides ireaeidbkthedipdifgrpasivnfite foe Bkt pckSHribugttates the
internal structure of the clip information file for 3D. The, clip information file for 3D includes "clip

informationP!"&alitYen infBRTE O N" ONAdRFdm M¥ornthYitdingos g " HRRRERE S pBint iftBrmation”
as they grdingry cindoigmmain/blg: AMendent-view video stream. When the last view

component of a Closed-GOP or an Open-GOP in the encoding order is stored into a
source packet, a residual space may be generated in the source packet. In that case,
the residual space of the source packet is filled with padding. The padding is filled
so that the last portion of the last video access unit of a GOP and the access unit
15  delimiter of the first video access unit of the next Closed-GOP are not stored in the
same source packet. With this structure, among the NAL units constituting the
video access unit, a NAL unit storing the access unit delimiter of the first view
component of the Closed-GOP is bounded at a boundary between source packets
without fail. This facilitates the deletion of a set of Closed-GOPs and Open-GOPs
20 all at once.
[0301]

FIG. 22A illustrates in detail how the video stream is stored in the PES
packet sequence. The first row of FIG. 22A indicates a video frame sequence of
the video stream. The second row of FIG. 22A indicates a PES packet sequence.

25  As indicated by arrows yyl, yy2, yy3 and yy4 in FIG. 22A, the view components
that are a plurality of video presentation units in the video stream, including
Intra-type view components, B(Bi-predictive)-type view components, and
P(Predictive)-type view components constituting the MVC1080@24p/60i1/501 video
stream, are separated from each other and stored in the payloads of the PES packets.

30 Each PES packet has a PES header in which a PTS (Presentation Time-Stamp),
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further includes "program information SS", "extent start point information table", and "characteristic
point information SS" in sequence after "ID1 = 0x0004". [0308] FIG. 23C illustrates the internal
structure of the clip information. The clip 30 information is classified as clip information for 2D, clip
base information which, paired with a file base, constitutes a clip stream file, and clip dependent
information which, paired with a file dependent, constitutes a clip stream file. As shown in FIG. 23C,
the clip infowhatlonimdetadss: thelipstreatatiypetinforroétitre’ ipdicatincatiie strEdrs typPedodadych the

correspondipg clip stream E(il’Ie belgngs; "applicatign type 5 information" indicating, the type to which the
application T&epgg%rafﬁf iy l%ﬂ@gﬁﬁaﬁgéﬁﬁoﬁﬁgﬁ% eogé%&%g?gﬁcﬁrgétgrﬁ%ovie application, a
time-base slgh®zhow application, or a browsable slide-show application; "TS recording rate" indicating
a transfer rate at which the TS packets in the c@stream file are transferred in the playback device

after the source padReificpinss dbgyHNe KRNCODB BARKIdsaH Nz BiCtHsHBET YPEIIBe packets”
indicating ”tb‘?ardH”&l?%Q,f SR CERGERLR S OFS THAING IR FRHEARRE| DY G SHRAMSIIE vigd & delta”;

and "Extent start point information table". [0309] The above application type in the clip information
indicates a syyeerof a6deaerspedtattodam to which a main TS or a sub TS referred to by a main path or a
sub path b Application types 1-3 indicate transport streams of a movie, a time-base slide-show,
and a browsablé slide-show, and application types 4-6 indicate transport streams that constitute a

main path of the breWwsabEBslidesshw teesidrhati Oftib a Srpaesatielslideeshibithasy avsitepath of an
interactive gra&}hics. 20 Agplicatio_n type 7 indicates a sub TS that includes an MVC1080@24p/60i150i
dependent-WNelSidfserat-dUm Sating dhpplisditlostteamhddftrsiallch Maried iy d1%Fdal$8EBuilding

virtuah packege.phRPfisatianbRpAdadicates,gsus iR hat i B%%@&rﬁﬁ%f&?%ﬁ@ﬂigsiﬁtﬁti?ave_d
stream file together with a main TS, and includes an MVC1080@24p/60i/50i dependent-view video

stream. 25[0B10]Aipglidutisicame avlindi@4tdsts hainay®ad atorve doBo @Bor HoP nadketstream.
,[2311.] . a{eﬂs]tegr"a(? Rlcation YRR T %@W%Sh?ee 8 F:]E)i%gl(t)%c?# a"fﬁ”ﬁqae“%gsté’po%sthoe Bywhigh
pplication type = 1" is applied, except tor some restrictions. The format
ReadOnly disc, each TS packet is attached a 4-byte TP _Extra Header, thus
constituting a 192-byte source packet. The source packets are written in the stream
15 file. The TP Extra Header stores information such as an ATS
(Arrival Time Stamp). The ATS shows a transfer start time at which the TS
packet is to be transferred to a PID filter of a system target decoder, which will be
described later. The source packets are arranged in the stream file as illustrated in
the lower row of FIG. 22B, where the numbers incrementing by one starting with the
20  head of the stream file are called SPNs (Source Packet Numbers).
[0304]
In addition to TS packets of audio, video, subtitles and the like, the stream
file also includes TS packets of a PAT (Program Association Table), a PMT
(Program Map Table) and a PCR (Program Clock Reference). The PAT shows a
25 PID of a PMT used in the stream file storing the digital stream, and is registered
with the PID arrangement of the PAT itself. The PMT stores the PIDs in the
streams of video, audio, subtitles and the like, and attribute information
corresponding to the PIDs. The PMT also has various descriptors relating to the
stream file storing the digital stream. The descriptors include copy control

30 information indicating whether or not copying of the stream file storing the digital
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ID of the clip information must be set to "0x48", "44", "50", or "52". When the stream encoding
information of an AVC1080@60P/50P video stream is included, the navigation command and BD-J
application must check the bit "hi" of PSR24 and "b4" of PSR29 to check for the AVC1080@50P video
stream capability at 50 5Hz. [0312] <Extent start point> The following explains the Extent start
point. As described above, the stereoscopic interleaved stream file is composed of the main TS and
the sub TS sfr@ahhesppérof ode ntHiarPadns todes 8O i tabl esf@madties tbersigpenduogpio interleaved

stream file t ivided intp twq A eams. An Extent start point information table is supplied, to the
ook VS S BRSPS o A SRS S B S0 0ED MG 1% Bt which
includes a syadathRhimibRaeEPe=8I' CLAAPBI8] TimEICloeRPilisY atemibainernalsyyicture of

the Extent start point information table. As illustrated in FIG. 23D, the Extent start point information

table includ®ad '#umber Gpstaand siast Ghoskisthainig astimeniis PRIt T Bsint a8 e number
indicatgd by, thenYMBEP RE PHEOLRIAFL ROI 2t 4RIORIH of 2R sPUAREEGhEXFGRE SiRthpPiNts™

indicates the number of Extents that belong to the related AV stream file. Extent start point information
tables, in thBlsamepaihdoi gxtattiagna file base Extent and a file dependent Extent have the same
value in the . H1 ber of extent start_points”. 25[0315] The number of "SPN extent start"s (SPN
extent start[&?’ rough SPN extent start [number of extent start_point]) is "number of extent start point
+ 1". Each SPN exterG s isiapecifisctiny dae briantidesttifier Paxent iddtcnd iTiee32aditlivrliue that

indicates a source packet number of the source packet that 30 corresponds to the extent idth Extent in
the AV streSH f%;_hc[@‘ggﬁee} close-up of the internal structure of the stream information. The

10 encoding method, resolution, frame rate and the like of the MVC1080@24p/601/501
video stream and the AVC1080@60P/50P video stream are described in the stream
descriptors included in the stream information. This completes the description of
the process of generating the 1TS-2VSm?2ts file.

[0306]

15 FIGs. 23A—-23E illustrate the internal structure of the clip information file.
FIG. 23A illustrates the clip information file for 2D, and FIG. 23B illustrates the clip
information file for 3D. [Each of these clip information file includes “clip
information”, “sequence information”, “program information”, and “characteristic
point information”.

20 [0307]

This completes the explanation of the clip information file for 2D. The
following describes in detail the clip information file for 3D. FIG. 23B illustrates
the internal structure of the clip information file for 3D. The clip information file
for 3D includes “clip information”, “sequence information”, “program information”,

25 and “characteristic point information” as the ordinary clip information file, and
further includes “program information SS”, “extent start point information table”,
and “characteristic point information SS” in sequence after “ID1 = 0x0004”.

[0308]

FIG. 23C illustrates the internal structure of the clip information. The clip

30 information is classified as clip information for 2D, clip base information which,
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FIG. 23E illustrates the frame rates and resolutions indicated by the stream attribute information. As
illustrated in FIG. 23E, the frame rates include 24Hz, 24Hz (23.976Hz), 25Hz, 30Hz, 50Hz, and 60Hz.
These frame rates are each 5 identified by a four-bit code. The resolutions include 192081080,
12808720, 9608540, 7208576, and 7208480. For each of the resolutions 7208480, 7208576 and
192081080, the progressive display method and the interleave display method are available. [0317]
10FIG. 24 ihastedtesthar@kpbaxde coastitudemgatiotExtents, fiHP, mapslipridirmdspoih firesatiabtained by

multiplexing the MVC1080@24p/50j/60i hase-view video stream and the MVC1080@24 i/60i
Cepondent VB VEEB ST T AFRERSs OSSP E THAHE LliueAse AN RSt row
illustrates EP3maf thapaggoiidotn iorideds. e frareenmsgesiHidsthatashin e digh gowovith the 15
source packets illustrated in the third row. The source packet sequence illustrated in the third row of

FIG. 24 is tREamE B tReduthcthpsarershondimeslimnstrassy fHarke ket raRPHertien 210§0318] The

fourth row iyeirpigsdmdeishaharauisen e resordiRgin SOl AR BACkeLsdaneg iysrated in
the third row in a divided form. The fifth row illustrates the Open-GOPs and Closed-GOPs that are

present in therExtemdin@34§] streafindidedwhangsw sndicates thatvilteappiryadidares ses ikt EP map

are represented by using the packet numbers (al 1., a21, a3l in FIG. 24) af the first.25 packets among
S B i T R B S R T se e S5, bmse viow

the plurality’o Basc ained by dividing the Closed C p
video streanndi0zeg A pltuadityrof eatry twleisHtthe t25 tBdglibtshentinhe atip arecassofilatedavith the
entry addresses indicating the heads of the Closed-GOPs of the 30 MVC1080@24p/50i/60i base-view
video streatieAAeragid R}?é’,bﬁﬁl?égd'ﬂ‘fﬁ after the source packets pass through the source
10  packet depacketizer; "number of source packets" indicating the number of source
packets constituting the corresponding clip stream file; "ATC delta"; and "Extent
start point information table".
[0309]
The above application type in the clip information indicates a type of
15  transport stream to which a main TS or a sub TS referred to by a main path or a sub
path belongs. Application types 1-3 indicate transport streams of a movie, a
time-base slide-show, and a browsable slide-show, and application types 4—6
indicate transport streams that constitute a main path of the browsable slide-show, a
sub path of the browsable slide-show, and a sub path of an interactive graphics.
20  Application type 7 indicates a sub TS that includes an MVC1080@24p/601/501
dependent-view video stream and is supplied from an additional content storage area
for building virtual package. Application type 8 indicates a sub TS that is stored in
a stereoscopic interleaved stream file together with a main TS, and includes an
MVC1080@24p/60i/501 dependent-view video stream.
25 [0310]
Application type 10 indicates a main TS of an AVC1080@60P/50P video
stream.
[0311]
The “application type = 10” must be applied to all application types to

30  which “application type = 1” is applied, except for some restrictions. The format
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the packets from the recording medium in accordance with the entry addresses, it is possible to supply
the Closed-GOPs of the MVC1080@24p/50i/60i base-view video stream to the video decoder in a
reliable manner without supplying extra data. Thus it is possible to perform a partial deletion from a
desired entry time of the user, 5in a random access to a digital stream. [0321] It should be noted
with regard to the fifth row that each of a plurality of packets obtained by dividing an Open-GOP of the
MV C1080@R4pf30¢ 60id épencantien sideosstréafOisiBesddi’ hefidre an €5ty addtesstteat is

immediately 10 after an entry address of a Closed- f C1080@24p/50i/60i base-view
Vileo streas B ST el BT OR B S o BHEAL Dby SRS 416 B ma o
packet (n-LjhwiishdatRiaceshimairriaie !B beforpmackridmeneshied veepity adiesp i) in the EP
map, it is ensured that a Eair of Closed-GOP of a completed MVC1080@24p/50i/60i base-view video

stream andas OpEn A BPRA% e Kheek b2 4504 B8 @apBnussevibernder shibiimatis Xupplied to

the vidgo dggpder in a reliable manner. [0322] With the above structure, when a random access is
performed by referring to the EP map, it is ensured that a pair of Closed-GOP of a completed 20
MVC1080@22250i/60i base-view video stream and Open-GOP of the MVC1080@24p/50i/60i
dependent-view vidg tream, which realize the stereoscopic viewing, is supplied to the video decoder
in a reliable manner.gl)hlesntesr’?;aﬁ\é)smtﬁgvideo decoder to realize a high-speed operation in response to

a skip by the user, amd fetfoming paiplaltel@itoR tncunitsaef &S quicktiesdtileoibplaieshdSthe
description of the clip .information. [0323] The following describes the playlist information file. FIGs.

25A-25D ilISEHFEREPRI SniBIHLF BT RFRATLA Hee DISY TR BFS AR FRITThe [giiSidnlation
s A A AT b B At
stream file to be divided into two AV streams. An Extent start point information
table is supplied, to the playback device, in a piece of clip information that is
referenced by a sub playitem of a playlist which includes a sub path of "sub path
type = 8".
15 [0313]

FIG. 23D illustrates the internal structure of the Extent start point
information table. As illustrated in FIG. 23D, the Extent start point information
table includes: “number of extent start points”; and as many "SPN extent
start_point" as the number indicated by the "number of extent start points".

20 [0314]

The "number of extent start points" indicates the number of Extents that
belong to the related AV stream file. Extent start point information tables, in the
same pair, for extracting a file base Extent and a file dependent Extent have the
same value in the "number of extent start points".

25 [0315]

The number of "SPN extent start"s (SPN_extent start[0] through
SPN extent start [number of extent start point]) is "number of extent start
point + 1". Each SPN_extent_start is specified by the Extent identifier [extent id],
and is a 32-bit value that indicates a source packet number of the source packet that

30 corresponds to the extent id™ Extent in the AV stream file.
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the following. FIG. 25B shows the internal structures of the main path information and the sub path
information. As illustrated in FIG. 25B, the main path information is composed of one or more pieces of
main playback section information. The sub path information is composed of one or more pieces of
sub 5 playback section information. FIG. 25C illustrates the internal structure of the playitem
information. As illustrated in FIG. 25C, the playitem information includes "stream reference
informationT03héfime out-time information”, "connection state information”, and a "basic stream

selection table". [0 The stream refergnce information includes: "clip information file name
ormation (cip nfoiatl TTARIE) e AR S A BT AR FLCB ISR i
stream file tagesner WitbranHiaesPOrA StTRaSSRASIHUENG. 2B RYieatr:Glip encedinduaethatidentifier
(clip codec identifier)" that indicates the encoding method of the transport stream; and "STC identifier

reference (3+820%eR16RE)" 25 had MdicafdIST ende 408 e s THeAMidHIRSIAMCA N O LRGHe are set,
amongdthe ST FRAUBICES R IN6i{rddRort §Hear JRHRHAOMRIEIGS e ARSERion Qe glayitem

information. [0325] The "connection state information" indicates the type of connection 20 between the
playitem inQ6airfgtthe/ 20nhéetiondsieiAfdrmdtioncasbliodribicarpsebating pRAyiti, Whed Het to "1,

the connectig ﬂiti f g playitem indicgtes that a seamless connection is .not ensured petween a
digial sreatl e e Byt L Rt TR G L A L B thet
precedes thgghayitatleWhen set to "5" or "6", the connection condition of the 25 playitem indicates

that a seamless_connection is ensured between a digital stream specified by the playitem and a digital

stream spe&%&by a preceding playitem that precedes the playitem. When set to "5", the connection

conditjgn indicates ggpanies cARNECIAARIPORIRIEL W Shglear PIsakniVheD SebiR "Gindhe
connection condition indicates a "seamless connection with continuous ATés and 3 F5TSs". [0326]
FIG. 25D illtretrsiest thiedane rablasnedthye optHplskin gl dyetvhViT O A Aot rhesa- WG, 25D,

e 2 DL WAl BUEES blermPi seply delmpg peTn
"in-time outfiigteow illustrates a frame image sequence. The second row illustrates EP_maps
that associate, in time axis, the frame images illustrated in the first row with the
15  source packets illustrated in the third row. The source packet sequence illustrated
in the third row of FIG. 24 is the same as the source packet sequence illustrated in
the fourth row of FIG. 21.
[0318]
The fourth row illustrates Extents that are used to recording the source
20  packet sequence illustrated in the third row in a divided form. The fifth row
illustrates the Open-GOPs and Closed-GOPs that are present in the Extents.
[0319]
The second row indicates that the entry addresses in the EP_map are
represented by using the packet numbers (all, a21, a3l in FIG. 24) of the first
25  packets among the plurality of packets obtained by dividing the Closed-GOPs of the
MVC1080@24p/501/601 base-view video stream.
[0320]
A plurality of entry times (t11, t21, t31) in the time axis are associated with
the entry addresses indicating the heads of the Closed-GOPs of the
30 MVCI1080@?24p/501/60i base-view video stream. With this structure, by reading
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information”, "sync playitem reference”, and "sync start time information”. The "stream reference
information”, as is the case with the playitem information, includes: "clip information file name

information”, "clip encoding method identifier", and "STC identifier reference". 10[0327]
The"in-timeout-timeinformation(SubPlayltem In Time, SubPlayltem Out Time)" indicates the start point
and end point of the sub playitem on the STC sequence time axis. [0328] 15The "sync playitem
reference (Bynpdelatitdnoidhésrisfordnagi oncthatuniquelyr dadicates la thiayitem adidnesdechttie sub

playitem is to be synchronized. The sub playitem |n Ti [ k time axis of the playitem
Cpeciect bPITS IR FRTEA e T oot DAY vy LA Ak AT 8y &R TS o
Playitem)" iggligate foathmn e Rt dt dier ShCaspaAndNe et Xisi foe Ripyilany seeeieddy the sync
playitem identifier, which corresponds to the start point of the sub playitem specified by the sub

playitem In TiveitisRossiblsdeaetiermes paphohdstatendiiemst detiredanpy Bragirt theowssation.

25[0330] FIR- 26 lissHatesd coyaspendencs,among a playlist, Extents, an EP map, and a source
packet sequence obtained by multipfexing the MVC1080@24p/50i/60i base-view video stream and the

MVC1080@22I$0i/60i dependent-view video stream. The second through fifth rows of FIG. 26
lustate e same fAYS PG 30,5 HAR5ELFE (AR RHISSRRTIE! BSavercr RS RyGHS oo te
packets obtained by dividing an Open-GOP of the MVC1080@24p/501/601
dependent-view video stream is present before an entry address that is immediately
10  after an entry address of a Closed-GOP of the MVC1080@24p/50i/601 base-view
video stream. By reading packets from packet (m) specified by entry address (i) in
the EP_map to packet (n—1), which is placed immediately before packet (n)
specified by entry address (i+1) in the EP map, it is ensured that a pair of
Closed-GOP of a completed MVC1080@24p/501/601 base-view video stream and
15 Open-GOP of the MVC1080@?24p/501/60i1 dependent-view video stream is supplied
to the video decoder in a reliable manner.
[0322]
With the above structure, when a random access is performed by referring
to the EP map, it is ensured that a pair of Closed-GOP of a completed
20 MVCI1080@?24p/501/601 base-view video stream and Open-GOP of the
MVC1080@24p/50i/601 dependent-view video stream, which realize the
stereoscopic viewing, is supplied to the video decoder in a reliable manner. This
enables the video decoder to realize a high-speed operation in response to a skip by
the user, and perform a partial deletion in units of GOPs quickly. This completes
25  the description of the clip information.
[0323]
The following describes the playlist information file. FIGs. 25A-25D
illustrate the internal structures of the playlist information file. The playlist
information includes main path information, sub path information, playlist mark

30 information, and extension data. These constitutional elements will be described in
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rows of FIG. 24. The playlist information in the first row defines a playback path for a transport stream
formed from the source packet sequence in the fourth row. The first row indicates playlist information
that includes playitem information #1. In the first row, the version number of a playlist information file
(MPLS file) storing 5 playlist information is set to "version 2.4". Also, each stream selection table in
the playitem information #1 includes PID OX1011. This PID is a PID of the parent screen video
stream. Whibe tolddiidgs d€$CriRed ishitvesstheantesatdctinrtatkiesf the MME pago@apEdiM60i video

stream is permitted to be played hack. Also, "In Time" and "Out Time" indjcate ti 1 and t39 that are the
playback stgli]fitirﬁbe a @1§§%y QKB Plme &%hrﬂfﬂ%méeﬂné%e]ﬂ%ug eilﬁ%elg%@o&f W,
respectivelynfegdddion MVitbiheoabverseltingsin thedlaitess ivformatiorphidiiPssacasiescribed in

the stream selection table, and the playback-permitted MVC1080@24p/50i/601 base-view video stream
and MVC1086&@0a080i/6010 v maEh iRng i istkoanpass el SIag < Baie eseirRé Htiod from In

Time ta OupTime [033ekon ifitFnadHUSHAIGS ParamplerAellings ffornewting flayiist including
playback-permitted entries of an AVC1080@60P/50P video stream. The first row indicates playlist

informationempusethbftmetmpiecessofi ibimyitted inforil&tiod 1, 20e#phayat¢td. Tinemeaood row

indicates aqn,%v %080, r%g}ﬁ/id?gfsltéeagw, ar @r}/nC&gg,O@aOi_\{lideo stregén anogn n r@n\é 1%1(1),80@60P
video stream. ]l"hesthir fow indicates three'C ip i Mation Mel oo b08Y3 tha , In"pairs with

respective thyeenstieamstiasicfitiatniog thenthaedmiteastiiensekofithaggevnd row, constitute three AV
clip stream files. The fourth row indicates source packet sequences that 25constitute the stream files
containing iIdeo streams. [0333] In the first row of FIG. 27, the version number of playlist

informggion files (MPLS WRSIRIQERISNQS IS BHOIRIAIRR 1S 6 An FofimaliBIF T anRadicular
version number for identifying "60P playlist". Each stream selection table 30 included in the playitem
information i{oBaimnd @ip) igeuoaton| fikapias)” that indicates a clip information file that

constitutes a clip stream file together with a transport stream constituting a playitem,;
“clip encoding method identifier (clip_codec identifier)” that indicates the encoding
method of the transport stream; and "STC identifier reference (STC ID reference)"
15  that indicates STC sequences in which in-time and out-time are set, among the STC
sequences of the transport stream. This completes the description of the playitem
information.
[0325]
The “connection state information” indicates the type of connection
20  between the playitem including the connection state information itself and a
preceding playitem. When set to “1”, the connection condition of a playitem
indicates that a seamless connection is not ensured between a digital stream
specified by the playitem and a digital stream specified by a preceding playitem that
precedes the playitem. When set to “5” or “6”, the connection condition of the
25 playitem indicates that a seamless connection is ensured between a digital stream
specified by the playitem and a digital stream specified by a preceding playitem that
precedes the playitem. When set to “5”, the connection condition indicates a
seamless connection associated with a clean break. When set to “6”, the
connection condition indicates a “seamless connection with continuous ATSs and

30  PTSs”.
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information #3, a stream entry including this PID is paired with a stream attribute indicating the
progressive video. This PID is a PID of the parent screen video stream. When this PID is described in
the stream selection tables, the parent screen video stream is permitted to be played back via all the
playitems. With the above 5 settings in the playitem information, the PIDs are described in the stream
selection table, and the playback-permitted AVC1080@60i video stream and AVC1080@60P video
stream are fagédl back for a time period from In Time to Out Time. [0334] In the case where the PTS
of the first picture o grﬁ%Gﬁ)P in the first 10 AYC1080@6Qi yideo, stream, which is on the left-hand
side in the second Al i’fﬁgalgel%lbef fHEe]ﬂ"rg B‘iﬂiﬁ?éf% f’agltl% AVt %i%gﬁ]@GOi video

stream is t189 iR tiisd S oy RSP skt thdrele hafyteninsiierR i P fafalitiA{da @R gefssisuting a
stream file including this AVClO80%60i video stream is al01 and the first source packet number of the

last GOP oflaEbskaRstoNs by d G Bleans My ersscabenyigeb dirsarmtistha 89, G
correspondenge 110%;31 0 and @ sRiRRRONARAAE rifARE AT RIRIndipatad indhecpipnpap. Also,

in the playitem information #1, In Time Is set to t101, Out Time Is set to t199, and clip information file
name is setitdc@ORODICL P$yncotrgsisondetecenadth thel thipoheostar2 0{o83Biformanothe casewhere the
PTS of the fjrat gir%tur orf }Pe first GOP. in the secon AVClOSO%ﬁgi video. t{gamf which is in the
middle of the sgconéergv&, <120 ?]iﬁlgtﬁ)FS’o?%hesfirs? plcgtsuerev% e fast EOBh fﬁeog%]f&O@GOi
video streaindsu®89, theifirsingotiesipackdt numiber of foefisdSOP dfijp plucaliinef GlofRstonstituting
a 25 stream file including, this AVC1080@6Qi videq stream is a201 and the first source packet number
of the last G¢sBtHf%he Hidratt ot e BB EiRIfRg the AVC1080@60i video stream is a289, a
correqqpndmitZOl:aZOl" and a correspondence "t289:a289" are indicated in the entry map. Also,
in the playitem information #2, In Time is set to t201, Out Time is set to t299, and 30 clip information
file name is set to 00002.CLPN-tfo836] outriithe casénfgheretivie PTSDfuRkyHspidturéiniahe first

GORP in the ¢hitd,AVC10 P vid tr which is_on the right-ha ide.in the,;second row, is
0L, the PO L L it R L O S T R RO g0 e
first source padkeSidsbguaidhefikstGOP of a plurality of GOPs constituting a stream file including
this AVClO@%%é}]OP video stream is a301 and the first source packet number of the last GOP of the

plurality of constituting the AVC1080@60P video stream is a389, a correspondence "t301:a301"
and aeprrespondengg "t839 @389y méminditataddn (benentinapirp 1@)AISe, iRfhienalayieRanformation

#3, In Time is set to t301, Out Time is set to t.399, and clip information file name is set to 00003.CLPI.
[0337] uniquely indicates a playitem with which the sub playitem is to be synchronized.
The sub playitem In_Time exists on playback time axis of the playitem specified by
this sync playitem identifier.
[0329]
20 The "sync start time information (Sync_Start PTS of Playitem)" indicates
a time point on the STC sequence time axis of the playitem specified by the sync
playitem identifier, which corresponds to the start point of the sub playitem
specified by the sub playitem In_ Time. This completes the description of the data
structure of the playlist information.
25  [0330]
FIG. 26 illustrates a correspondence among a playlist, Extents, an EP_map,
and a source packet sequence obtained by multiplexing the MVC1080@24p/501/60i
base-view video stream and the MVC1080@?24p/501/601 dependent-view video

stream. The second through fifth rows of FIG. 26 illustrate the same frame image

30 sequence, EP_map, source packet sequence, and Extents as the first through fifth
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In the above example case, only the third video stream is an AVC1080@60P video stream, and the
version number of the playlist information 15file (MPLS file) storing the playlist information is set to a
value "0x0240" that indicates version 2.4. [0338] This completes the description of the BDMV
Recording Specification. As a restriction on the BDMV database treated in the BDMV Recording 20
Specification+RREF, the region playback control is prohibited in all cases of the BDMV Recording
Specificatiorows né\l fiioflké. is Bhldgdhiyl itharBrMutide cordindiSpeoificdtionesThisl iy baekBixR/BD-RE
profile 5, and is defined on the BD-ROM,. ]t is algged in the profile 1,3,4 which js an exjsting profile.
These are MStICHBHERRAD SUEHB RS TRLY FHIEAcRIRS ACHR AT e R EYEISBS 1 format.

25[0339] THe thedelawingicadetpiigdisdesgontiands ghwenitiey eityeionsifopesedPH the Blu-ray
ReadOnly disc by RREF. [0340] The RREF is a subset of the BDMV Recording Specification,

and is 30 intB Al B R NEROPRNRY Yrdapladish i EppReato e AVETE Sribre Hierieel on a
manufactursd prodigl Shigh &5 @ teeRsderRigcameraaile RREGRIAYIderaiameerk fof facilitating

the maintenance of the database in the management of addition, editing and deletion. The RREF
restricts thepBRittawainfodahtam #éstnidisddse ibr83pidHdencehasmBHy iitlesP it thbjpersnand

playlists. Each title other than 5 the first pla 'ﬁe or,the menu title refers to onl e movie object,
D the modae R YA ey, S BB e AR ahs i pRarablis MK ot reforred

to by any othiev 0tle80 &zetp/SioineOlirstigbay titteaandishedapimenuditieemgliyareradie or Kigee movie
objects. These movie objects can play back one or moreé)laylists. A movie object referred to by the

title should NSt Hémsterfd 1uolimse Mmdicgisy iiewt thE Y atedheinkayfrskaitart ipegidis unique
to the |BREKindiude & faindiaxlistramaligiaativepiadisih and @ fBravYRIaYlishectively.

[0331]

With the above settings in the playitem information, the PIDs are described
in the stream selection table, and the playback-permitted MVC1080@24p/501/60i
base-view video stream and MVC1080@24p/50i/601 dependent-view video stream

15 are played back for a time period from In_Time to Out_Time.
[0332]

FIG. 27 illustrates parameter settings for generating a playlist including
playback-permitted entries of an AVC1080@60P/50P video stream. The first row
indicates playlist information composed of three pieces of playitem information #1,

20 #2 and #3. The second row indicates an AVC1080@60i video stream, an
AVC1080@60i video stream, and an AVC1080@60P video stream. The third row
indicates three clip information files 00001-00003 that, in pairs with respective
three stream files containing the three video streams of the second row, constitute
three AV clip stream files. The fourth row indicates source packet sequences that

25  constitute the stream files containing the video streams.

[0333]

In the first row of FIG. 27, the version number of playlist information files
(MPLS files) storing those playlist information is set to “2.4”, which is a particular
version number for identifying “60P playlist”. Each stream selection table

30 included in the playitem information #1—#3 has a PID “0x1011”. In playitem
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[0342] 15The main playlist causes a clip stream file, which is recorded on a disc by the user, to be
played back. Playitems included in the main playlist do not refer to any of clip stream files referred to
by another main playlist or the menu playlist. The main playlist refers to one or more clip stream files.
Two or more playlists do not refer to a same clip stream file. 20[0343] The alternative playlist
realizes a re-use of a clip stream file in the RREF. More specifically, the playlist information of the
alternative pidytisiahas & hieratoticakstnyctuctudomgpbse®1dd plapitead infohnmativeaandtalipwgtream files.

Here, the clip stream files and the playitem information are i ne-to-many 25relationshjp. That is to
e A el b s e et TR N R it A
multi-referegigeart34W iehetmePIP istisha Plaist defimng: R aidybaskepathctpatapesaiteplayback of
an IG stream for a menu display and a video stream drawing the 30 background image of the menu.

The menu pliAReiEcasb Beimeiedio RS Bty edhptkevigrhemurlaxitansip SYddnthmabeisred to by a
menu I@ay'i§ét§r&ﬁoﬂibc&ff%dp19ﬁ%ﬁ?§%@%ﬁ%%8}{,%HQtPﬁﬁE‘a%%UdQL%}’fB’%dFH%H@%"B%H?XQEJ&%WS toa

dedicated clip stream file. The clip stream file is restricted to be used for display of a menu that can be
played backabidy dyditie plassdackaperivitiot Us¥ T 10180 Gt vad SopitipheickncoAté il ftmtEtPon the
1ﬁplaylist. [0345]

e.

'?’Ir?g QRE??%S?%EQE%%%E%%%@ %Cg{v%gt%)'%;ﬁgbg) grll%}é(ﬁ%ljp %ir&géntr)%{ ﬁhgglrg[:xj;g ows. The interactive
data base |agg34ioes not include: a BD-J object, title
In the case where the PTS of the first picture of the first GOP in the first
10  AVCI1080@60i1 video stream, which is on the left-hand side in the second row, is
t101, the PTS of the first picture of the last GOP in the AVC1080@601 video stream
is t189, the first source packet number of the first GOP of a plurality of GOPs
constituting a stream file including this AVC1080@60i video stream is al01 and the
first source packet number of the last GOP of the plurality of GOPs constituting the
15 AVCI1080@60i video stream is al89, a correspondence “t101:al101” and a
correspondence “t189:a189” are indicated in the entry map. Also, in the playitem
information #1, In Time is set to tl101, Out Time is set to t199, and
clip_information file name is set to 00001.CLPI in correspondence with the third
TowW.
20  [0335]
In the case where the PTS of the first picture of the first GOP in the second
AVC1080@60i video stream, which is in the middle of the second row, is t201, the
PTS of the first picture of the last GOP in the AVC1080@60i video stream is t289,
the first source packet number of the first GOP of a plurality of GOPs constituting a
25  stream file including this AVC1080@601 video stream is a201 and the first source
packet number of the last GOP of the plurality of GOPs constituting the
AVC1080@60i video stream is a289, a correspondence “t201:a201” and a
correspondence “t289:a289” are indicated in the entry map. Also, in the playitem

information #2, In Time is set to t201, Out Time is set to 299, and

30 clip_information_file name is set to 00002.CLPI.
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10 scene search, metadata, browsable slide show, click sound, title with interactive graphics
(excluding the first play title and the top menu), or playitem playback of a random shuffle. [0346] The
stream layer does not include a secondary video stream or a secondary 15 audio stream. Also, there
is no 2TS input. There is no Out-of-MUX, excluding the case where a preload IG is realized. With
regard to audio, up to eight Dolby digital codecs and LPCMs without down mix are allowed in total.
The first pldp3idle]and the top menu are allowed. With regard to graphics streams, up to two IG

streams and up to eight PG streams are ed, but.a text subtitle stream i t 20 allowed. There is
no support for the rjl'gliﬁzﬁr?éﬁee 61’2&96%212? [%li%ﬁ)gthe éﬁéé’ﬁggr&ggﬁ- l{jstt.)jéc& igs lﬂottﬁﬁll%gd, the
BDJO directovycangd lipcdfR dise ey areeiinbtys [I34% Asi-the$ilidaltSSedbedfixe @ffset during

pop-up display, the drawing area offset validity flag, the stereoscopic presentation graphics

presence/abtehcB T hetdhadiasigrirene edbadarysticdmdbein¥atNg Wmetievidsantite
arranggd ingne, Hppek payt %éhﬁr%rs%%'i’ciéh B%%ﬁ@?hﬁﬁ?o@f’t&?%@rEﬁ@gﬁ@ﬁnwgsﬁfﬁ?ﬂ@ﬁ?ﬁce flag

indicating whether a subtitle arranged In the lower part of the screen is present, and 30
stereoscopicPRsrectistgnaghictrpaeséicerabsdngdliiag\ve &k )B (@fep)stfeBudp a30The

restrictions perigining g the RREF, a1e as fallgws, in,he exiension daig, the iyplang vayation
information ‘indicating the sub path entry extension or how much offsets for top arrangement and

bottom arrangesmeitingre thet iIsApronivfed bofronviking saeanieds ThegDS packetrapoitisgaate is set to
be lower than 3.5 Mgbﬁ,s. The ATC delta is set tg a value obtained by calculating "188/TS packet
recording rate® A3 {He elheh SR StRAIRNSfordd 3R te Tratép didifusthdTolth SRRER By the

primafy, audigfr&2 e PR PIERAIN IR BHeATIH e H@RNICS #1180 dhie N(1Q8R@s HyGOi/S0i

base-view video stream, and the 10 MVC108(5@Z4p/60i/50i dependent-view video stream are allowed.
With regardatis! tléppimferssigiomehte promoig st to 8L3ighdd.to the primary audio stream and the
MVClOSOgi%D@OiBOi base-view video stream, and PID "0x1012" is assigned to the
MVC1080 p/60i/50i dependent-view video stream.

In the above example case, only the third video stream is an

AVC1080@60P video stream, and the version number of the playlist information
15 file (MPLS file) storing the playlist information is set to a value “0x0240” that
indicates version 2.4.
[0338]
This completes the description of the BDMV Recording Specification. As
a restriction on the BDMV database treated in the BDMV Recording
20  Specification+RREF, the region playback control is prohibited in all cases of the
BDMYV Recording Specification. A new profile is added in the BDMV Recording
Specification. This is the BD-R/BD-RE profile 5, and is defined on the BD-ROM.
It is added in the profile 1,3,4 which is an existing profile. ~ These are restrictions
imposed on the Blu-ray ReadOnly disc format in the BD-RE version 3.1 format.
25  [0339]
In the following, a detailed description is given of the restrictions imposed
on the Blu-ray ReadOnly disc by RREF.
[0340]
The RREF is a subset of the BDMV Recording Specification, and is

30 intended to be a real-time recording or an editing application that are implemented
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[0350] 15As described above, according to the present embodiment, by defining the bit assignment to
the extent of the level of field in the BDMV database, it is possible to keep appropriate values
indicating the number of target processes and the number of target data. With this structure, it is
possible to keep a minimum amount of data to be resident in the memory. This contributes to reduction
in the cost of the 20 device and the power consumption. [0351] (Embodiment 8) The present
embodimenirdesarbefbiome topsotie thsagdralslancicptideraspe ctsnadian pldine RttigFamesodding device

and a playback device..25[0352] .. The following describes realjzation of problem solving means in a
LAY 0 s e e o g St Tl
structure of4h@iGl6y|cRitiss| 966 ddetish PreSRO RETHIOLIEAEHE IATHIY G AR &1y AlErestiase of the
problem solving means described in Embodiments 1 to 10.Describing all of the possible internal

structures itRDRBIEIRNG 85 8BIERE $BlemdmesRbifss kbl YHS b o e @hils hidathd
Combirb"f“io@ﬁeoh%’to{ﬂayfnﬂ{f"é YrthEPIORIEBRP YIRS e G R R RAE Hﬁgﬁ@ Sl raapifg.an

enormous pages of the' Description, and thus is not preferable. Thus, t
movie object plays back only one playlist. A movie object referred to by one title

is not referred to by any other titles. Each of the first play title and the top menu
title may have one or more movie objects. These movie objects can play back one
or more playlists. A movie object referred to by the title should not be referred to

10 by the first play title or the top menu title.

[0341]

Playlists unique to the RREF include a main playlist, an alternative playlist,
and a menu playlist.
[0342]

15 The main playlist causes a clip stream file, which is recorded on a disc by
the user, to be played back. Playitems included in the main playlist do not refer to
any of clip stream files referred to by another main playlist or the menu playlist.
The main playlist refers to one or more clip stream files. Two or more playlists do
not refer to a same clip stream file.

20  [0343]

The alternative playlist realizes a re-use of a clip stream file in the RREF.
More specifically, the playlist information of the alternative playlist has a
hierarchical structure composed of playitem information and clip stream files.
Here, the clip stream files and the playitem information are in a one-to-many

25 relationship. That is to say, one clip stream file is referred to by a plurality of

pieces of playitem information as a multi-reference.
[0344]

The menu playlist is a playlist defining a playback path that permits
playback of an IG stream for a menu display and a video stream drawing the

30  background image of the menu. The menu playlist is used for the first play title
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5 following discloses an internal structure that includes all the problem solving means described in the
above embodiments, as the representative thereof FIGs. 28A and 28B illustrate the internal
structures of the recording device and the playback device. FIG. 28A illustrates the internal structure of
a recording device 1001. 10[0354] As illustrated in FIG. 28A, the recording device includes a drive
2001, a playback unit 2002, a recording unit 2003, and an editing unit 2004. The drive 2001 performs
reading/writing fthen toptortreuopitical discehpmsivedite filedigfioraed builsin anecionm péndigpeiform

ejecting/loading.of the optical disc, The playback 15 unijt 2002 reads structural elements such as the
bty A e A e Rt et et e ey

removable merbdreEaEpiitM MRJIUMh#cApCardaRcRIvitréhrisridngHéaistheoHdRPAler decodes
the clip stream file, and outputs non-compressed pictures and audio to another device. The recording

unit 2003 pariBERs B teritb8mglBrsdeRackronly iy dhesstsitateand it BRI shiPvitisoanivat from an
external soyen SiRales heQUBIRHAhGhIAUR EleMENSSUFIAS R QREARCIR Rlaviptdiesand clip
stream file, and writes these data elements in association with indexes onto the recording medium
loaded in the bayeapsithecR bjiMaatabaptylise editing unit 2004 causes the playback unit to play
back a part[% the clip stream file referred to by the playlist 25 information, generates an editing GUI in
which the ptayed=back video, namely part of the clip stream file, is incorporated, and executes an
editing operation orTthe REJOFdivgicediti il ataoiepneawith o Lisgrsapendticiipirpehanfing GUI. The
drive 2001 includes a reading unit 2005 and a writing unit 2006. The reading unit 2005 reads data from

the optical dSdBLEERY onl BS dBlrEREHEE K brsh e hERtsaRRIUIE RIS cb B R eoRisthgtilsit 2006

writes;data Qrig-the Rl diR iR, AGRRIIaHEE R 3RIRSTURIOR T, thedegaidingdniRR03 or the
editing unit 2004. The piayback unit 2002 receives data which has been read from the disc by the drive

2001, outpuEErphiide(ssidirding therTiirgrobtctisiediag|hedevicacand oumtysiem alribaskyedlao a
speaker. 5[O§n5 - ShTﬁfeediting unit 2004 performs processing and editing of the BDMV database
ISC byl% e drive 2001, and instructs the drive 2001 to write the edited database. The

read from the
recording ufliBa6D3 stores AV information obtained from the broadcast waves or the like, performs
processing or editing on the informatjon in 10, accordance with an iastrgction input by the user, and
\'%
e :

instructs to write the BtEGIRIAYSHBRACS Mt s dde diseene R S8R SERAPNYY the

interngk strugire aksamplayiackiawas. d PirgbagidevigerURPaLi amths Rismay Xewttable format
in version 3.1 onwards is called a Profile5 player. Referring to the player profile register makes it

possible to fheigasehehisee aristarditybsciealsessyiceYith mesmédpriydip, [aBge] cighinBqlbstrated in

FIG. 288, g A bAgk- 06 ONAD i bBIPGR PIAME uf0cliden @ HiveA00 IR Riaybply unl 2002,
and an editing unit 2004. The editing unit 2004 is an optional unit that is added as necessary. There

may be a pl;iil;?@auld Zhbdepimmapbeﬁmdnclﬁ’ﬂﬁhhgg\d&it@ gmplﬁ@@étrmmmmset\mel@aybapk
e o S R S R s SR gy o=
however, thdlplayback Herdas imactugpsritediieendflangRypReianit 2002, and editing unit 2004,
[0347]
Since use of a BD-J object is not allowed, the BDJO directory and the JAR
directory are empty.
[0348]
25 In the STN_table SS, the fixed offset during pop-up display, the drawing
area offset validity flag, the stereoscopic presentation graphics presence/absence flag,
the top arrangement presence/absence flag indicating whether a subtitle arranged in
the upper part of the screen is present, the bottom arrangement presence/absence flag
indicating whether a subtitle arranged in the lower part of the screen is present, and

30 the stereoscopic interactive graphics presence/absence flag are all set to 0 (OFF).
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25[0357] Also, in the present application, a "recording device" refers to such a recording device
that includes structural elements such as the drive 2001, playback unit 2002, recording unit 2003, and
editing unit 2004 and can perform recording, playback, and editing. 30[0358] This is because
devices such as the BD recorder and BD camcorder are recognized by the dealers as having functions
such as recording, playback, and editing, and it is hard to imagine that a device having merely a
recording fuAd#on is traded as a recorder device. 5[0359] The following described the internal

structure of the playhack device. [0360] . . Upon loading. of a recording medium on which the BDMV
atabase & roemao S T R R i B R o T o B N S5
content exiglaf@aokbainip REeseatihile indexhileibn thrIBRMY drtabpsstAnkiResxpaitesmsa playback

of a stream in accordance with the current title setting in the device. More specifically, the playback

device actiVi¥sBHGRISEENPRIER BERREGPEHARIRQERMRTARRATGE U &t tBre R ifogram that
definessine RRE{AfIgnI LS LN GHICrS s quadhe LA OLMIES BeSrPAC g 15 index

file, and plays back alip stream file via the playlist information in accordance with an instruction from
the operatidvitpede Dijedtifrodedtm it pantioadinaduef ebtetmdlihy naddilatinthé M8Ybagkadkstice reads
the index fil}a S%‘Eﬁ whre%hgr th,E recor irr'ﬁ rﬁ][ediu ) IS I%dit%lorlediriwnaﬁgco rdance %V%SI% c?nrte%ﬂt exist flag,
editability flag(foandl%x?eﬁded editabif f/ %gf‘%é WhER 12 E0 treat the oAy e}ecsoralng fnedium as
an editable RIS Mehplpyhaely dedicesaxaaytes ¢aitingof theoleadesh rdco pdinphivedtivanin
accordance with the definitions of the Blu-ray ReadOnly Recording + Realtime Recording Editing

Format (RREE). [036Y {RIEO52HNGP4RY the iPREFRYFSructUfidled the PIEERcKk uri@002 s 25
illustraied inRe-1 88018 Alanhastk WeiA IR (RHNISRIRI RNLSM Accasswantrolni 1@ first read

buffer 102a, a second read buffer 102b, an ATS restoring unit 103, a system target decoder 104, a
plane memdiy BED1o5igansiain & Byl Uhit 19585 ignddter-tdwyivenmaterfasiol Bcanpriytbétk control

unit 107, a mggé‘gﬁgﬁﬁmﬂg%ﬁg%w %Pc%oas'c‘r%%‘?"a%'éf Pfﬁcejﬁ%gtﬂ HAif 10 hiegigter set 110,

,and a proggram management

a program program memory 112,’a' memory
unit 116. the MVC1080@?24p/60i/50i1 dependent-view video stream.
[0350]
15 As described above, according to the present embodiment, by defining the

bit assignment to the extent of the level of field in the BDMYV database, it is possible
to keep appropriate values indicating the number of target processes and the number
of target data.  With this structure, it is possible to keep a minimum amount of data
to be resident in the memory. This contributes to reduction in the cost of the
20  device and the power consumption.
[0351]
(Embodiment 8)
The present embodiment describes how to solve the problem in the aspects
of implementing a recording device and a playback device.
25  [0352]
The following describes realization of problem solving means in a BD-RE
player supporting a Blu-ray Rewritable disc version 3.1 format.
[0353]
The internal structure of the device disclosed in the present embodiment

30 may include any one or more of the problem solving means described in
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[0362] The random access control unit 101 executes a random access from an arbitrary time point
in the time axis of the MVC1080@24p/60i/50i video stream and 5 the AVC1080@60P/50P video
stream. More specifically, when instructed to play back a video stream from an arbitrary time point on
a time axis of the video stream, the random access control unit 101 searches for a source packet
number of an access unit that corresponds to the arbitrary time point, by using EP map and EP map
SS that areléxtradiectfitomithéoexténsiobekatatasgigakd afittHO 1p@:<00IB2 ort&x@004triiliiiese access

unit includes picture data that can be decoded independently, .or includes a pair of view components.
With this seSRPHB FidiPARRISEE SERPER R0 FTOEHHRGS % L5780 aE RAHURBEF G source

packet that daiBmaoasEsEveniirdabreiter Bt thR BReASD Mile TheraniasripegensrerMvoLunit 101 then
reads and decodes data based on the source packet number. When executing a scene jump, 15 the

random acd898ERARCIGRMae Ragss wbthg RetqbiRiigncasd Bireiesotmgeiseahbove ButsdiGsing the
time informafiga.ndicaiion, toe Branch Aesinaier. Harsdraian ar HRWERM hGmiamng source

packet number "ax"described in EP map, the source packet is converted into the LBN by performing a
calculation ((escyibed 21204 hdmetisinleoghrossiongs' 1e2tdprtisentamyiodherfebytes representing the source

20 packet size, and_ 2048 is the ber of bytes representing the sectoy size (logical.block size). The
dFl%?s 828 allqdé?ga% é?c(ﬂ?{ra%%ﬁ&é Efé?éi‘: s%gcreléeacié%%%fecércgng. devi

. 1 CE,
above conversion provides the 10 ess 0 0 be he first read

buffer 102az5@res phytamietk corstitiliay 28maiutateathasfromahadune200%. {&36dlng The
second read buffer 102b stores TS packets constituting a sub TS read from the drive 2001. [0365]
30The ATSq%‘Qﬁ?rih%OL]mit 103 separates an ATC sequence constituting the MVC1080@24p/60i/50i
base-yipw vigpeygtream and an ATC sequence constituting the MVC1080@24p/60i/50i
dependent-view video stream, from the source packets stored in the 1TS-2VSmz2ts file read from one

recording medium, éﬁdikl\lmég@ﬁeimf@se%ﬁ.fén&% Reotthia gnds véer ib@l‘f@i%ﬁ, redpeetivefl,With this
structure, th%ajyg%%%%%%ﬁf‘?ac%‘cgre byt f{“i(ﬁ§ca%?§#§nec<ﬁt?non%ﬁﬂt'%§9 © The drive

MVC1080 ase-view video stream and the sequence constituting the
MVC1080@prap/peitobirsepadditvrianpviden sireanhasptidydwereqead bienmidderentneicording

mediums. The system target decoder 104 decodes the streams by performing the 10 demyltiplexing
process on&}lmélgda%ﬁ cRBES REHGTRR SRR {%@&m@w%@t @%ecﬁﬂ?a .@a&%sa%er 102b.
The systemyatgpictesodnr tfitallaws éaidhe decrdediM \ed S84 PMAN/GA hasenipwiydeo

stream and MVC1080 @24p/60i/50i dependent-view video stream to be subjected to a stereoscopic
playback. stream file, among the BDMV database stored in the optical disc, removable

medium and built-in medium, in accordance with the settings for the current title,
decodes the clip stream file, and outputs non-compressed pictures and audio to
another device. The recording unit 2003 performs an encoding process on
20  broadcast waves, and audio and video input from an external source, creates a
combination of data elements such as a program file, playlist file and clip stream file,
and writes these data elements in association with indexes onto the recording
medium loaded in the drive, as the BDMV database. The editing unit 2004 causes
the playback unit to play back a part of the clip stream file referred to by the playlist
25 information, generates an editing GUI in which the played-back video, namely part
of the clip stream file, is incorporated, and executes an editing operation on the
recording medium in accordance with a user operation input on the GUI. The drive
2001 includes a reading unit 2005 and a writing unit 2006. The reading unit 2005
reads data from the optical disc based on a request received from the playback unit

30 2002. The writing unit 2006 writes data onto the optical disc in accordance with an
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15[0366] The plane set memory 105a is composed of a plurality of plane memories. These plane
memories constitute a layer model, and the storage contents of these plane memories are overlaid
with each other by the layer overlay. A grayscale bit sequence of one screen of non-compressed
image is written to these plane memories. 20 The writing is performed each time the playback start
time indicated by the presentation time stamp of each access unit in the MVC1080@24p/60i/50i video
stream is raastradtiérs f@rodessapedializedifa2(6@ vidde editing tine tp2id seflihe plagbaéioa stores

an editing GU| ecoded images of view components into different plane memories. 25The plane
ciding unit TR TSRS TN ST ARG e TR MES L Briay 1
realized by £xgebéingeAAUREHMMOSRG MAaess S0 &l cambinptasuaf thednwmdayeralindhe layer
model. In the superimposing process, pixel values of pixel data stored in the plane memories between
layers are sﬁ]}ﬁéhﬁliposed. The plane adding unit 105b realizes the layer 30 overlay by executing a
super!rgposﬂ@%}gﬁocess onto all combinations of the two layers in the layer model. In the

superimposing process, pixel values of pixel data stored in the plane memories of the two layers are
superimposed. [036Ij¢T ledisunge timpoziig betvieemslayerscisiperfandeetidmplioiveha Bivdvidmittance a

2 2 veight 5 ulpli s el yalde Iunit oLl e piane emon oo et aver and a

weight of (1- transmittance a) is mu y a pixel value in unit'o ne’in ne memory of a

layer belowttheedagaindayase Tha hixelosrtiing witlh 2003astvreinaNcinfueightarebadded fagether. The
resultant pixel value is set as a pixel value in unit of a line in the layer. The layer 10 overlay is realized

by repeatin thR QsERMESHQHEGEER REFEERSINEQees AR BF e oM g PR PlAR of a line in
adjacept layers dhe:1avieh mlﬁéuﬁaﬁmgggo f arialized fauthavidae rAnG. the Rianeioverlay

unit 105b overlays the editing GUI with the d images of view components of the

MV C1080 @aopyedildoi aidedhsrdign. ihishsasdraisphos to tHd picRiBsiltugieates AeCindsn@60P/50P
video Strea@%ﬁ.[gégg] of the playback device. A playback device supporting the Blu-ray

Rewritable format in version 3.1 onwards is called a Profile5 player. Referring to

the player profile register makes it possible to judge whether or not a playback
15  device is a Profile5 player.

[0356]

As illustrated in FIG. 28B, the playback device, which is a Profile5 player,
includes a drive 2001, a playback unit 2002, and an editing unit 2004. The editing
unit 2004 is an optional unit that is added as necessary. There may be a playback

20  device that does not include the editing unit 2004. In that case, the playback device
can be implemented as a simple playback device, such as a portable Blu-ray
ReadOnly disc player, that does not have a recording function or an editing function.
In the present application, however, the playback device includes the drive 2001,
playback unit 2002, and editing unit 2004.

25 [0357]

Also, in the present application, a “recording device” refers to such a
recording device that includes structural elements such as the drive 2001, playback
unit 2002, recording unit 2003, and editing unit 2004 and can perform recording,
playback, and editing.

30 [0358]
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The inter-device interface 106 transitions to a data transfer phase via a negotiation phase, when a
connection with another device in the home theater system is made via an interface, and performs
data transmission/reception in the data 20 transfer phase. In the negotiation phase, the capabilities
(including the decode capability, playback capability, and display frequency) of the partner device are
grasped, and the capabilities are set in the player setting register so that the transfer method for the
succeeding data trdfsfens ibadatexmieettdheuchgatidtiorBihasedrituces dBPutaal crtheendieation

phase. After this negotiatio ase, one line of 25 the pixel data in the nqgn-compressed/plajntext
ot in (oL ARG ARr PSS i VY RS D AR CROT A e AT LR ransfer
rate in accosdaniae ¥ithiths Radzeniasyie tariadef ithendisplayidesice. rebertiify-fgvieennierface 106

complies with HDMI4.1a3D, and can output odd fields and even fields in the non-compressed/plaintext
format for tiEsseARASIOdEREGN{ER-device interface 30106 has a conversion function to convert
interlaced sfsggchopic Images into progressive stereoscopic images. Thus, even if the display device
connected with the playback device is specialized for the progressive stereoscopic images, the
playback device cail ldisiplgvstegatsscoibied thagetontistaispiay tidwipday0380[16Deethe other hand, in
the horizonh%%@jjevertical blanking intervals, audio data in the non-compressed/plaintext format is
transferred to other devices (including an amplifier and a speaker as well as the display device)

connected with the Disybdekdiavicst. ¥itctiisist uatidieniherdevicels sieBIMNe displayeayice,
amplifier and speaker can receive both the picture data and the audio data that are in 10 the

non-compré&setiiethithexirdrhatkadavise doibatizss pispediingnpedediz@4CHRRES MBIE. when the
partngidevige hagithe derede.capaRililyRRassHRueiitarsieroiifbe e andaudiostreams is

possible. In the pass-through transfer, it is possible to transfer the video stream and audio stream in

the compre8satpantoyped feviack s festeam iB[eg7oiThec plaib sk ewmed il 10WNEsa function

to control t layback of the cli am file by ro??i]n the drive 100 and th em target
decoder 10%£§§V6?§yb%%oﬁﬁ%§¥%l O%r%té)%?]etgc e %Yéy is%ciﬁ%?%sa |8nog§§%é§§r}tro S t??e
playback prolsess pfdlaeaatipastredmetlelidsatcomarpliaylbalek imstaupiogrinantlihe aefpragrtam executing
unit 111 or a naotification from tg%user event rocessin?1 uni{ 109. For thﬁe%bgélsec ggg rols,tﬁrée playback

control unit RFFAHERIARRIS BlaififackiEehbile among the plurality of ti in

15 index file, and plays back a clip stream file via the playlist information in
accordance with an instruction from the operation mode object program. Upon
loading of a recording medium, the playback device reads the index file, sets
whether the recording medium is editable in accordance with SS_content_exist flag,
editability flag, and extended editability flag, and when it is to treat the loaded

20  recording medium as an editable medium, the playback device executes editing of
the loaded recording medium in accordance with the definitions of the Blu-ray
ReadOnly Recording + Realtime Recording Editing Format (RREF).

[0361]
FIG. 29 illustrates the internal structure of the playback unit 2002. As

25  illustrated in FIG. 29, the playback unit 2002 includes a random access control unit
101, a first read buffer 102a, a second read buffer 102b, an ATS restoring unit 103, a
system target decoder 104, a plane memory set 105a, a plane overlay unit 105b, an
inter-device interface 106, a playback control unit 107, a management information
memory 108, a user event processing unit 109, a register set 110, a program

30 executing unit 111, a program memory 112, a memory 115, and a program
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engine for interpreting the playlist information; and a playback engine for controlling the playback
process of the clip stream file. Also, the playback control unit 107 performs the playback operation by
referring to the system parameters. 25 When instructed by the program executing unit 111 or the like
to playback a playlist for playing back a clip stream file including the MVC1080@24p/60i150i
base-view video stream, the playback control unit 107 identifies a clip stream file including the
MVC1080 @2dghilbni basd-1éew video stream and a clip stream file including the
MVClO80@§§£¥iOi/50i dependent-view video stream that are to be played back by 30 the play items
of the playlist: r this, the playback control unit 107 requests the drive 2001 to read, in units of

Extents, GOPs of thenMY£a #0880 @245/l baaa-view videatseamaishC50Cesof ffgn an
MVC1080@24p/60i/50i dependent-view video stream. Agséagprocess specialized for the video editing,

the playback RERFBILIAR ROMISE Hae A sk theeMnER LS8t pdpQHe Qhtadsersiscamtayl and
causessS the, videaq 609 /SBEO0RILISMENHCOMPRRENYS I D19 Varta Wit be B! 9571

The management information memory 108 stores, among a plurality of pieces of playlist information
and clip infdxanktionideoatderthofrone aecobdirgymadiupoiprovessing @riets tfavedstaytragiacontrol unit

107 (the cufrent playist 10 Informalion ang e cugenkcli Informatiop), 103781, o The tegister set
110 includes a PIUrally 6f prayer stattS registets. a plurality Of palar Seting regidtérs 2Shda

general-purpoisehgisieesfdads]to the arbitrary time point, by using EP_map and EP_map_SS
that are extracted from the extension data assigned with ID1=0x0002 or 0x0004.
10 The access unit includes picture data that can be decoded independently, or includes
a pair of view components. With this search, the random access control unit 101
identifies a source packet number of a source packet that stores an access unit
delimiter of the access unit. The random access control unit 101 then reads and
decodes data based on the source packet number. When executing a scene jump,
15  the random access control unit 101 executes a random access by executing the above
search using the time information indicating the branch destination. Here, to obtain
an LBN from the starting source packet number “ax” described in EP_map, the
source packet is converted into the LBN by performing a calculation ((ax) *
192/2048). In this expression, “192” is the number of bytes representing the source
20  packet size, and “2048” is the number of bytes representing the sector size (logical
block size). The above conversion provides the logical address of the data to be
read.
[0363]
The first read buffer 102a stores TS packets constituting a main TS read
25  from the drive 2001.
[0364]
The second read buffer 102b stores TS packets constituting a sub TS read
from the drive 2001.
[0365]
30 The ATS restoring unit 103 separates an ATC sequence constituting the
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15The program executing unit 111 includes a command processing module 111a and a bytecode
processing module 111b. The command processing module 111a includes a command interpreter,
and performs the control of the HDMV mode by decoding and executing a navigation command
constituting a movie object. The byte code processing module 111b is a platform unit of a so-called
JavaTM 20 virtual machine The byte code processing module 111b converts (i) the byte codes
constitutinghié @D 8D @piptio@iotd Gt dresd -ivi ¢he \ndep streanoryndrich (B) Ehesbytencd esnsanstitigting the

system appljcati in tiv des,.and causes the MPU to execute the native codes. [0374] 25The
Drogram maifia o B i BHE SRRFARTRAISN 2 Fet B Bre RO, SR SFSFT bxecuting
unit 111. [03t6pkd in THe IMTELEVERAREYTld dad Mamoeneintewvdish tedndex 4id israag wben a disc
medium is loaded in the playback device. 30[0376 The program management unit 116 selects a

title as the AuHentaftierEset h P ey beak BeliRis.stasnscsivalliserWHBr dBnSHYRIHEAARE a plurality
of titlessdefigadn the index dile. and serps theitie gumberef the selacted ilasiniaife cypent tide
number registér, which is one of player status registers. Furthermore, 5 the program management unit
116 selectsMIY operXioa4nsdle/ objdaisprogramiderrsspanding tbetifel§unantetide nomybariiagd instructs
the navigatign ess| dule and the bytecode processing module to precess the
selected op e bu o Ca e A 10T 18 Uit oo i Fol i bsponse o
a user operaiftsréhatdsonfitp igedin@msote control, requests the program executing unit 111 or the
playback control unit 107 to execute a process. For example, when the user presses a button on the

remote control, the U8 SP&prEsssilsg st 16Y rdgerdss dhs piiseaath BYePEHRETINE 102 to execute
a Commanddemﬁ@@p&aﬁiggf?&@% RytenhE Yol pRPRle Whanadegidawarndagwingdhutipn on the

remote control is pressed, the user event processing unit 109 requests the playback control unit 107 to
execute a fasdfthwarsvadirmiproetes dpida didgicabssteaniatet plagiidethb4sdlaventdgrpthged back.

[0378] decoded MVCI1080@?24p/60i/50i base-view video stream and MVC1080
@24p/601/501 dependent-view video stream to be subjected to a stereoscopic
playback.

15 [0366]

The plane set memory 105a is composed of a plurality of plane memories.
These plane memories constitute a layer model, and the storage contents of these
plane memories are overlaid with each other by the layer overlay. A grayscale bit
sequence of one screen of non-compressed image is written to these plane memories.

20  The writing is performed each time the playback start time indicated by the
presentation time stamp of each access unit in the MVC1080@24p/60i1/50i video
stream is reached. As a process specialized for the video editing, the plane set
memory 105a stores an editing GUI and decoded images of view components into
different plane memories.

25 The plane adding unit 105b performs the layer overlay in the plurality of
plane memories. The layer overlay is realized by executing a superimposing
process onto all combinations of the two layers in the layer model. In the
superimposing process, pixel values of pixel data stored in the plane memories
between layers are superimposed. The plane adding unit 105b realizes the layer

30 overlay by executing a superimposing process onto all combinations of the two
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20The following describes the internal structure of the system target decoder 104 with reference to
FIG. 30. FIG. 30 illustrates the internal structure of the system target decoder 104. In FIG. 30,
reference signs in a range from 121 to 129 are assigned to structural elements of the system target
decoder 104 for the sake of understanding. More specifically, the system target decoder 104 includes
a first 25 source depacketizer 121a, a second source depacketizer 121b, a first PID filter 122a, a
second PIDidytes 12 2he daparenddereemvibie supecmolersi2d paockilsl- ptxebnalidsotfiptodetat?24, a PG

decoder 125, an IG %%co er 126, a E;rimi?{/1 audio decoder 127, a secondary audio decoder 128, and
an image pﬁé%lggs]@r @ fﬁﬁ?‘@f & %(SWP(:L@%I%TS%QQHQSPTW&? terprets the source packets
stored in theofiestread buffer 102a, extract TS packets, and sends the TS packets to the first PID filter

122a. [0380] The second source depacketizer 121b interprets the source packets stored in 5 the
second read buffer T0b SERFHBIROFO B ad&ivcehd [8¥ats tite PSrfRaBIds #5 thEoHe¥snd P filter

122b. When, the 113 AREKGIS A GE¥n NS INBHIJIMESLI Y B&Elt%ﬁ!@ PRGKALS AP iRuLqbe

decoders are adjusted based on the ATSs of the source packets. More specifically, at the instant when
an ATC valpbigenegateq vf thecATD toyentemdridvael it ®vdlue ivdmsotinoepatiketbdtptmalthe same,
onlyaTS 1€ acklet lcorrlespondiriltg tp t e sauree palcket is transferred to trhg IfID ftihter a}tﬂ}e recording
rate of the C ?é)@sttr’e)%tem‘fﬁeqe[dgéﬂ L AST LA e PI Rit8r £223Sransters, gn%ce)na IS packets
having beemgutputlfienpikel seiies deapackedizennaidanqeackeshaviig adlda thalomatchebha 15 PID
required for playback, to any of the video decoder, child-screen videq decoder, IG decoder, PG
decoder, aaaﬁ&ﬁ%owéﬁhﬁﬁ%&ﬁaaﬁ ARG BHadR BRES BrleP ol TSIhsckdETFor

nstangs. inghe 6358 oLiNs ARRAN ATSHRURDARG APIR QUL B rsiaEgia e

parent-screen video decoder, TS packets having PIDs Ox1B00 to Ox1B1F are transferred to the
child-screeseiithspaisingarixets T8 peitkelis Hindng Ris % 1aper ook yaraedelsfeddedito the

e e P TR e R AP A s g,
packets hawidigifiDS@X¥140@ith Oxid1desedednsiaragdsto e |@ickecodem@n{6382] dhe gecond PID
filter 1220 tﬁ%&?&@@?&%&?@&cﬁﬁg as\ﬁrg rrtl).eer”h?im%lﬁo applies to the pictures in the
15 AVC1080@60P/50P video stream.
[0368]
The inter-device interface 106 transitions to a data transfer phase via a
negotiation phase, when a connection with another device in the home theater
system is made via an interface, and performs data transmission/reception in the data
20 transfer phase. In the negotiation phase, the capabilities (including the decode
capability, playback capability, and display frequency) of the partner device are
grasped, and the capabilities are set in the player setting register so that the transfer
method for the succeeding data transfers is determined. The negotiation phase
includes a mutual authentication phase. After this negotiation phase, one line of
25  the pixel data in the non-compressed/plaintext format in the picture data after the
layer overlay is transferred to the display device at a high transfer rate in accordance
with the horizontal sync period of the display device. The inter-device interface
106 complies with HDMI4.1a3D, and can output odd fields and even fields in the
non-compressed/plaintext format for the interlace 3D. The inter-device interface

30 106 has a conversion function to convert interlaced stereoscopic images into
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from the second source depacketizer 121b, a TS packet having a PID that matches a PID required for
playback, to the second transport buffer of the video decoder. As a process unique to the present
embodiment, the first and second PID filters 122a 30 and 122b execute demultiplexing based on the
display mode. More specifically, when the display mode is the 2D output mode, the first PID filter 122a
demultiplexes only TS packets that belong to the MVC1080@24p/60i/50i base-view video stream, and
outputs the megrakliplexadrd@ Eackatadgahe Vites, decadérthéd/deplie displayconndetésithetBD output
mode, the first PID filtey 122a 5 demultiplexe Tts packets that helong to the MVC1080@24p/60i/50i
base-view Vied YA, ARHGRe Set BB HIIEF 139 P IRARITRIE IS TS SRkl bling to the
MV C1080 GRARSN GOV ideRandaEbivieWeridRespIe amh R b g demmiiplexad:TS packets are output to
the video decoder. [0383] 10The parent-screen video decoder 123 is an MPEG4-MVC video decoder,
and when tlﬂ@éﬁ]output mode is set, inputs the two lines of the MVC1080@24p/60i/50i base-view
video siream and thg MNCI0R0@adp/ 0RO epeREsindan Yidaowaal) andieifommg;a screen
output for the stereoscopic playback. The MPEG4-MVC is a subset of MPEG4-AVC. Accordingly, a
video 15 stidsim of thibeV PEGMYCSodripinvante Weowdeds Thandstoedaytpinatte? Blougmst mode, the
parent-scre lgc\{id(ﬁg dgg%crirtlar 1]%3; %egodtsas a ,f.\VC\}VOe Oa ﬁq%Pc/l?soﬁ)aVi %%SE eam tha;[t I?f \Bﬁiﬁmitted to be
played back'in He S &8 sglec o taBieP §4flsrhe chiid-SereR haed dedoder 54 1as the same
structure aslibepBf parkenicsiteen Wikkothrcogesturbethbildestressuoher deeatigsldy4ipeidorms
decoding of an input child-screen video stream, and writes resultant pictures to the child screen video

plane at theRIHER andispralraitas [eeesie keshahe nichies gl ard thesaudio data Bt anistion
graphigp Stigam drRed s dsScAR PARKSLS IHRHEromtig.SoMSS: d6PRTketizar. dscadesdiis.gxtracted

presentation graphics stream, and writes the non-compressed graphics data to the PG plane at the
timing of th&' @idptEpaimewb@isthe partner device has the decode capability, a pass-through

transfer of the video and audio streams is possible. In the pass-through transfer, it
is possible to transfer the video stream and audio stream in the
compressed/encrypted format, as they are.
15 [0370]
The playback control unit 107 has a function to control the playback of the
clip stream file by controlling the drive 100 and the system target decoder 104.
The playback control unit 107 interprets the playlist information and controls the
playback process of the clip stream file based on a playback instruction from the
20  program executing unit 111 or a notification from the user event processing unit 109.
For the above controls, the playback control unit 107 includes: a playback control
engine for interpreting the playlist information; and a playback engine for
controlling the playback process of the clip stream file. Also, the playback control
unit 107 performs the playback operation by referring to the system parameters.
25  When instructed by the program executing unit 111 or the like to playback a playlist
for playing back a clip stream file including the MVC1080@24p/601/501 base-view
video stream, the playback control unit 107 identifies a clip stream file including the
MVC1080@24p/601/501 base-view video stream and a clip stream file including the
MVC1080@24p/601/501 dependent-view video stream that are to be played back by
30 the play items of the playlist. After this, the playback control unit 107 requests the
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[0386] The 1G decoder 126 extracts an interactive graphics stream from the TS 30 packets
input from the source depacketizer, decodes the extracted interactive graphics stream, and writes the
non-compressed graphics data to the IG plane at the timing of the display time (PTS). [0387] The
primary audio decoder 127 has a buffer. While accumulating data in 5 the buffer, the primary audio
decoder 127 removes information such as a TS header and a PES header, and performs audio stream
decode prodessin20ml obtairakbcompressed HBEGMtstatORsdial ddita. NN @ 2dpdioidetoder 127

outputs the obtained audio data to the iQ mixer a imi layback times (PTS). Possible
ol R AN e
and DTS, apritoesetarg. thendecpeinessapeiigizeadide drRcorrniraBPIRSSAchdLaiodsRanged in

accordance with the stream attributes. [0388] The secondary audio decoder 128 has the same

structure as'fk Klinté#antivieedgekhrHacucaliui didibodteder 128 peRsniddetsaig of an
input 13 se¢pndafy Ao Rl e dkaad HARS '&SMIIBALARIBBR GRS R Riatg udio data to the

audio mixer at the timing of display times. Possible compression encoding formats of the audio stream
multiplexed[837%hE clip stream file include DolbyDigitalPlus and DTS-HD LBR, and therefore the

decoding scheme u'ls.ﬁgl toa%%c%dee Itligei cpm r%%%egn %udoio islﬁtgag\t%?d ina%:cgrdgn u%’z\ﬂtl? thoefstream
attributes. 20[0389] THE&RIAIE Mixer a mixes%urﬁ/erimposes?)S e decothgtessed alldio data

output frompghedricrnpyladdio deoeaatianddhe dégonmpsesseidauicoddid aiptidresdhdgecondary
audio decoder with each other, and outputs the resultant audio to a sBeaker or the like. 25[0390]

The image ProtE8RoPIES WD dReitagh s iemeskprtobet (bt nartnhtaxhet resultant

decodgfl Imags:ARidlP dhE (MRageRIANS iALAAd8oes with a display time designated by the program
executing unit. With the above decoding of the image data, a GUI for the video editing is constructed in

the image d&h&2130[0391] The following describes the internal structure of the parent-screen

video decoder 123.4n FIG.. reference siagns in a range f 13110, 13 assigned to, structural
tloments of the rar R A S e B SR R e
parent-screefiplideo dedogeedizincindesgiefubpipdlseaisfinst MB 132, a first EB 133, a second
TB 134, as 5‘0233 MB 135, a second EB 136, a compressed video decoder 137, a buffer switch 138, a

DPB 139, d icture switch 123a.
15 The program executing unit 111 includes a command processing module

111a and a bytecode processing module 111b. The command processing module
111a includes a command interpreter, and performs the control of the HDMV mode
by decoding and executing a navigation command constituting a movie object.
The byte code processing module 111b is a platform unit of a so-called JavaTM
20  virtual machine. The byte code processing module 111b converts (i) the byte codes
constituting the BD-J application stored in the heap memory and (ii) the byte codes
constituting the system application, into native codes, and causes the MPU to
execute the native codes.
[0374]
25 The program memory 112 stores a control program that is a target of
execution by the program executing unit 111.
[0375]
The index memory 115 is a memory into which the index file is read when a
disc medium is loaded in the playback device.

30 [0376]
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[0392] The first TB (Transport Buffer) 131 is a buffer in which TS packets output 10 from the first PID
filter 122a are temporarily stored as they are, where the TS packets include a NAL unit which is a part
of the MVC1080@24p/60i/50i base-view video stream or the AVC1080@60P/50P video stream.
[0393] The first MB (Muliplexed Bufffer) 132 is a buffer for storing PES packets 15 temporarily when
the MVC1080@24p/60i/50i base-view video stream or the AVC1080@60P/50P video stream is output
from the first TB 13Tle threditahbEBah3Zeiiéhemdathlic tdosferradléramn e dirsehBtit k] Hastide first MB

132, the TS header of each TS packet is removed. [0394] 20The first EB (Elementary Buffer) 133 is a
boor it Qe T e T o St AR ALE VO RO LA Tt PR, ot v

132 to the figsfik& id3hibend &S firadadistaaionrdtili3%ahiee seaapddiBelddangparButier) 134 is a
buffer in which TS packets 25 output from the second PID filter 122b are temporarilié stored as they

are, where SHér¢1d HHlscawbiugeithe mhctoBome A/Blirsoistripe nesistsiew VIHEEREEMN. [0396]
e o AN MR TR A 2 RTEIAL tamAgad I OiRME B BaCRLEans g

the MVC1080@24p/60i/501 dependent-view video stream 30 when the MVC1080@24p760i/50i
dependent-vievespdedisgdanthis outpttfiohe thenseonrund Brk8adts the senogatieoB ta88ighen data is
ﬁreargi‘:/e;éed DOT e SeSOMIT BT R S SESRN I MB 438 NS AR 8IS SN TR RARKPL S
operation mode object program.
[0377]

10 The user event processing unit 109, in response to a user operation that is
input via a remote control, requests the program executing unit 111 or the playback
control unit 107 to execute a process. For example, when the user presses a button
on the remote control, the user event processing unit 109 requests the program
executing unit 111 to execute a command corresponding to the button. For

15 example, when a fast forward/rewind button on the remote control is pressed, the
user event processing unit 109 requests the playback control unit 107 to execute a
fast forward/rewind process onto a digital stream of a playlist that is currently
played back.

[0378]

20 The following describes the internal structure of the system target decoder
104 with reference to FIG. 30. FIG. 30 illustrates the internal structure of the
system target decoder 104. In FIG. 30, reference signs in a range from 121 to 129
are assigned to structural elements of the system target decoder 104 for the sake of
understanding. More specifically, the system target decoder 104 includes a first

25  source depacketizer 121a, a second source depacketizer 121b, a first PID filter 122a,

a second PID filter 122b, a parent-screen video decoder 123, a child-screen video
decoder 124, a PG decoder 125, an IG decoder 126, a primary audio decoder 127, a
secondary audio decoder 128, and an image processor 129.

[0379]

30 The first source depacketizer 121a interprets the source packets stored in the
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[0397] The second EB (Elementary Buffer) 136 is a buffer that stores video access 5 units of the
MVC1080@24p/60i/50i dependent-view video stream in an encoded state. When data is transferred
from the second MB 135 to the second EB 136, the PES header is removed. [0398] The compressed
video decoder 137 preloads the view components 10 constituting the MVC1080@24p/60i/50i
dependent-view video stream into the elementary buffer, and decodes the view component of a picture
type (IDR tyjps) atathdinkad Id2thecstosadlS @EcketheaMi/€h080@ 2 60IKo6i ttatde fieww RIdko stream
that is intenﬁ&%&ﬁ) refresh the decoder. When this decoding is performed, the coded data buffer and
the decode er are all cleared. After the view component 15 of the IDR type is decoded, the
compresseqpagep decoder 137 decodes: a view component that follows the MVC1080@24p/60i/50i
base-view video stream that has been compress-encoded based on the con-elativity with the above
view component; add'@ SAeNeseigsasisPas st/ ClbsoEpasis e wepdigkais ikwedido stream.

When gon-¢pmplessed AiEthierdaid iy gLy £eBRoRGL 58%@8@‘?@%‘;%%99&%%@% the picture

data is stored in the decoded data buffér, and is set as a reference picture. 9] By using the

reference pictreq tANdtesn 23mpeNdatiothésTifefackettiava il Wewngonipoes atswolidwihe the

MVC1080 4p/60i/50i base-view yidep stream 25 and (ii),view comppne of t
VS K S b s e S A U S
non-compresskdtpictiviedatpdoitieatigtained domthenvieviormponeat fellowigentigted by the

MVC1080@24p/60i/50i base-view video stream and for the view component of the
MVClO8O@;212é/899gfﬁr and an ATS value of a source packet become the same, only a TS
10  packet corresponding to the source packet is transferred to the PID filter at the
recording rate of the clip stream file.
[0381]
As a result, the first PID filter 122a transfers, among TS packets having
been output from the source depacketizer, a TS packet having a PID that matches a
15  PID required for playback, to any of the video decoder, child-screen video decoder,
IG decoder, PG decoder, audio decoder and secondary audio decoder, based on the
PID of the TS packet. For instance, in the case of the BD-ROM, a TS packet
having a PID 0x1011 is transferred to the parent-screen video decoder, TS packets
having PIDs 0x1B00 to Ox1BIF are transferred to the child-screen video decoder,
20 TS packets having PIDs 0x1100 to Ox111F are transferred to the primary audio
decoder, TS packets having PIDs 0x1A00 to Ox1A1F are transferred to the
secondary audio decoder, TS packets having PIDs 0x1200 to 0x121F are transferred
to the PG decoder, and TS packets having PIDs 0x1400 to Ox141F are transferred to
the 1G decoder.
25 [0382]
The second PID filter 122b transfers, among TS packets having been output
from the second source depacketizer 121b, a TS packet having a PID that matches a
PID required for playback, to the second transport buffer of the video decoder. As
a process unique to the present embodiment, the first and second PID filters 122a

30 and 122b execute demultiplexing based on the display mode. More specifically,
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dependent-view video stream. The obtained non-compressed picture data are 30 stored in the
decoded data buffer and used as reference pictures. The decoding is performed when a decode start
time specified by a decode time stamp of each access unit arrives. In the case of the
AVC1080@60P/50P video stream, compressed pictures in the access units, in place of the view
components, are processed in the same manner. 5[0400] The buffer switch 138 transfers the
pictures stovdetin the fids¢day seodad iEBthto e counypressed ejdde déoed P IIB 7fdtdhelt@iangs of

decoder 137 GRUBASENTHLY LSRRt Ty U GBS S LITL S oh AHICH bPIE HISE10 £6 or
the second \HEethe th@xhacaRPOUPhLS extrastathitideldd TIhRERR {deardeadRictaseddutfer) 139 is a

buffer for storing the decoded frame/field images temporarily. The compressed video decoder 137

makes use Wfitge b display rdtad® pictihes IRat HHpEtalreeds bdsn HedoddB whklerit Hedddes 15
video agcesg Units Suchag@ BaRIGH e RRdR BHYCH eenkpded WG@HHWO?@%&”@&%E@Q{W e

encoding. [0402] The following describes the'internal structure of the plane memory set. In FIG.
30, referencedsignsriam,rand¢heorecond D4 rel dgbiglentitodenesulsl packizsnidatsbetahg plane

memory set for t r ing, More specifically, the plane memory, set jncludes a
parent sores R T e LR e Mt oS e B S RS e 43, an

an image plafedddt{4O3iiie patient-kiedacddac plane 140 includes a left-eye video plane 140a
and 25a rfht-e e video plane 140b and stores one screen of pixel data that is non-compressed
picture dat Oitdined by decoding by the video decoder 23. The video plane 140 may have a 1-plane

structyfg or a 2-plang, Stpieties R dhe,JABIRRBIILFtYIE, 106 YidePIRIpNSAAC isgamagsskof a pair of

a left-eye video plane and a right-eye video plane. A left-eye video and a right-eye video, which are
obtained 302§ dedudinglze maib-viewrideansideantss aestotapuis thBkeftteye Vides prinethad the

MVC1080@24p/60i/501 base-view video stream and the MVC1080@24p/60i/50i
dependent-view video stream, and performs a screen output for the stereoscopic
playback. The MPEG4-MVC is a subset of MPEG4-AVC. Accordingly, a video
15  stream of the MPEG4-AVC format can be decoded. That is to say, in the 2D
output mode, the parent-screen video decoder 123 decodes an AVC1080@60P/50P
video stream that is permitted to be played back in the stream selection table.
[0384]
The child-screen video decoder 124 has the same structure as the
20  parent-screen video decoder. The child-screen video decoder 124 performs decoding
of an input child-screen video stream, and writes resultant pictures to the child
screen video plane at the timings of display times (PTS).
[0385]
The PG decoder 125 extracts a presentation graphics stream from the TS
25  packets input from the source depacketizer, decodes the extracted presentation
graphics stream, and writes the non-compressed graphics data to the PG plane at the
timing of the display time (PTS).
[0386]
The IG decoder 126 extracts an interactive graphics stream from the TS

30 packets input from the source depacketizer, decodes the extracted interactive
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right-eye video plane constituting the 2-plane structure, respectively. When having the 1-plane
structure, the video plane 140 stores pixel data that is non-compressed picture data obtained by
decoding a normal video stream. [0404] 5To which of the left-eye plane memory and the right-eye
plane memory the picture data after decoding is to be written is determined in accordance with the
base-view indicator in the playlist information. When the base-view indicator specifies the

MV C1080 @24iitRistidnasendievyitds docstreanoapréssdth e teftheyedathepibtu i€ gdsadhattiseto be the

view compaonent of %h‘;%l\él‘.\éfcul080@2£ﬁ§0i/50i 10 base-view video stream is written to the left-eye
plane memgfi}}%a t ISRIFY G405 %to be the view component of the MVC1080@24p/60i/50i

dependent-pig@7yideo stream is written to the right-eye plane memory. [0405] When the base-view
indicator specifies the MVC1080@24p/60i/50i 15 base-view video stream as "for the right eye”, the

picture data that is tbSePtHEaRE Wbt derrssr oihdmvrdsa @ 2WidoinsonpadatpsWaitdd stream is
written 40 the LighEey & RIaNGIRAMAIYiARE Jag Pl E%Iﬂ@%é'lﬂ%?&ﬁt@(?ﬂtgﬁc}ﬁi %‘é‘?é:‘?@ pRAgYL of the

MVC1080@24p/60i/50i dependént-view video stream is written to the left-eye plane memory. These
view compaments A& ulpatieo, thendisptafpdeyicaiii ® G tegue e oliorprepessfitalliq imblagmframe

period, e ficiute S SPIRNDIIE Il eye e o a0d e pleis. 0ot sgred i e riaht-eve

OméZ)I'CS .
plane memory aré output sSimultaneously. screen video pla 1Téceives

picture datartanichiidaelieedAb videoaipls fiorethet systaimiargedfgtoeickOdnie4QPIIEhe PG plane
142 stores grap_hics data that is obtained by decoding the presentation graphics stream and is output

from the sySRIHR GOTYLESHOR L£OFHE PUBih et ls adorsiiehm BElYDiexAd efdheufdRr a 2-plane
structyge. Intha 30 IanaAulme he BEPlang kieissempeseaelimpaitriadefiseyenyideo plane

decode the compressed audio is changed in accordance with the stream attributes.
[0388]
The secondary audio decoder 128 has the same structure as the primary
audio decoder. The secondary audio decoder 128 performs decoding of an input
15  secondary audio stream, and outputs resultant decompressed LPCM-state audio data
to the audio mixer at the timing of display times. Possible compression encoding
formats of the audio stream multiplexed on the clip stream file include
DolbyDigitalPlus and DTS-HD LBR, and therefore the decoding scheme used to
decode the compressed audio is changed in accordance with the stream attributes.
20  [0389]
The audio mixer 128a mixes (superimposes) the decompressed audio data
output from the primary audio decoder and the decompressed audio data output from
the secondary audio decoder with each other, and outputs the resultant audio to a
speaker or the like.
25 [0390]
The image processor 129 decodes image data (PNG, JPEG, GIFF format),
and outputs the resultant decoded image data to the image plane in accordance with
a display time designated by the program executing unit. With the above decoding
of the image data, a GUI for the video editing is constructed in the image plane.

30 [0391]
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and a right-eye video plane. A left-eye presentation graphics and a right-eye presentation graphics,
which are obtained by decoding left-eye and right-eye PG streams, are stored in the left-eye plane and
the right-eye plane constituting the 2-plane structure, respectively. When having the 1-plane structure,
the PG plane 5142 stores pixel data that is non-compressed graphics obtained by decoding a PG
stream. [0408] The 1G plane 143 stores graphics data that is obtained by decoding the interactive
graphics stream an@lis dotpaw fngnitsergystethe tamgarnhde sadetut 4o fl kO phee2tplarenstvidiare, the IG

plane 143 is,compo of a pajr of a lefi-eye plane and a right-eye plane. A left-eye interactive

P anhice arF e L T el e T A e Sl A e Pt ey 1
streams, argustefigdlindRemliaftseys plraeaRshibe fight-veplane saastifaingshetBeplane sipcture,
respectively. When having the 1-plane structure, the I1G plane 143 stores pixel data 15 that is

non-compradsisasiragimes oMtarReres iradbaitie Srentieass jodeydecodyiel FRas iase144 stores
image data puip T e SXstem gk dacoasy 194 JQ3101 P4 eInlanetQitpaipIqyBagk by the

plane shift is realized by the above-described video plane 140, PG plane, IG plane and image plane.
The video decodéridBitpdts anafipetsitat indécaties adanvHa/estbutian suimt Vides, WRBH Bdisplayed
based on the gictu.r S store%'nltgf video plane, is to be shifted from the standard position in the

horizontal difectidnthorizonta ams%’, and then each pixel 25 data stored in the video plane is shifted

by amount pd3bejoffset. By realizing the Iplane+Offset playback, it is possible to play back, by the
stereoscopic playback, even an editing menu that has not been intended to be played back by the

stereoscopic playbadie i1 FiBolvrsRegaR{EeMd s e eitkioh the pROSECRYBYce having
been eyplaipgd sgfar ementants ofihe proGeassS ASNOLBRAIbYtRSIRIURRLelgMEeNtg gnay be

described in an object-oriented programming language, and then be implemented as software in the

playback devdgkctheirclige cantéids ofitite whoekssesapedormédtby theVstrlediral’dipiddintdican be
generallzeq)ggep\g?e%%sll(i]e% stream or the AVC1080@60P/50P video stream.

[0393]
The first MB (Muliplexed Bufffer) 132 is a buffer for storing PES packets
15  temporarily when the MVC1080@24p/60i/501 base-view video stream or the
AVC1080@60P/50P video stream is output from the first TB 131 to the first EB 133.
When data is transferred from the first TB 131 to the first MB 132, the TS header of
each TS packet is removed.
[0394]
20 The first EB (Elementary Buffer) 133 is a buffer that stores a video access
unit in an encoded state. When data is transferred from the first MB 132 to the first
EB 133, the PES header is removed.
[0395]
The second TB (Transport Buffer) 134 is a buffer in which TS packets
25  output from the second PID filter 122b are temporarily stored as they are, where the
TS packets include the MVC1080@24p/601/501 dependent-view video stream.
[0396]
The second MB (Muliplexed Bufffer) 135 is a buffer for temporarily storing
PES packets constituting the MVC1080@24p/601/501 dependent-view video stream
30  when the MVC1080@24p/60i/501 dependent-view video stream is output from the
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5 procedures for dealing with input data, various external events, and internal parameters of the
device. Such generalized processing procedures are illustrated in the flowcharts of FIGs. 31 and 40.
[0412] FIG. 31 illustrates the procedure of reading source packets based on the 10playlist information.
In the flowchart, a variable "i" indicates the ith reading range. Accordingly, in the following description
of the flowchart, an information element related to the ith reading range is attached with an additional
character [i]seﬁ&fhlB]FB $8ep to1thih sqolaydi E Brfod matitvhfite datee s thmsfepdd2friins jhdgedohd whether or

not the curr, ode ISC@};! Ilge Whe ig%d %(ﬁ at the curr nt output mode is
the 2D outpi%n%] §?§B§ ﬁﬁo%él&’gé% 8918168 e&clﬁ) Aaz\ féﬁ @?ng eam file specified
by extensiofp3gr2ts" and 20 written in Clip Information file name of the current playitem is opened. In
step S4, the current Playltem. In time and the current Playltem. Out time are converted into Start

SPN[i] and End SPiIf s§asaddBéEsmenamtBufierd EP it Rifadhahsions o’ teonedest ID of the
MVC1030@24e/GpiRQi Wlﬁé@@?%éﬁbéﬁ g&%&? SEGSVRIOSIONGIRY IR teading dagae [i] are

identified to read out TS packet [i] having packet ID [i] from Start SPN[i] to End SPN]i]. In step S6, the
drive of the Sf@m)rdlﬂﬁlnmdlmnwnmfm‘mhfmmdhﬂm@osd/md sditererserbatohbing ¢o theading
range [i]. [Oﬁig] 20 er}%glrlgrlg %iged in step S2 that the current output mode is the 3D output
[0398]
The compressed video decoder 137 preloads the view components
10  constituting the MVC1080@?24p/601/501 dependent-view video stream into the
elementary buffer, and decodes the view component of a picture type (IDR type) at
the head of the closed GOP in the MVC1080@24p/60i/50i base-view video stream
that is intended to refresh the decoder. When this decoding is performed, the coded
data buffer and the decoded data buffer are all cleared. After the view component
15  of the IDR type is decoded, the compressed video decoder 137 decodes: a view
component that follows the MVC1080@24p/601/501 base-view video stream that has
been compress-encoded based on the correlativity with the above view component;
and a view component of the MVC1080@24p/60i/50i dependent-view video stream.
When non-compressed picture data for the view component is obtained by the
20  decoding, the picture data is stored in the decoded data buffer, and is set as a
reference picture.
[0399]
By using the reference picture, the motion compensation is performed onto
(1) view components following the MVC1080@24p/60i/50i base-view video stream
25 and (ii) view components of the MVC1080@?24p/60i1/501 dependent-view video
stream. The motion compensations allow for non-compressed picture data to be
obtained for the view component following the MVC1080@24p/60i/50i base-view
video stream and for the view component of the MVC1080@24p/601/501
dependent-view video stream. The obtained non-compressed picture data are

30 stored in the decoded data buffer and used as reference pictures. The decoding is
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mode, the control proceeds to step Si 1 in which the MVC1080@24p/60i/50i base-view video stream
specified by the base-view indicator of the current playitem information is assigned to either the
left-eye video plane or the right-eye video plane, and the MVC1080@24p/60i/50i dependent-view
video stream is assigned to the 5 other one of the left-eye and right-eye video planes, and then the
control proceeds to step S3. In step 521, decoding and playback are instructed by outputting TS
packets obtaéntearhyddehmd tipteciody tatdhtetidec splerifikdebgxpliztationise fetnpgridirsdo dheess

MVC1080@24p/50i/60i video, stream. [Q417] re, in-t lgital stream, the recording position of the
Starting packit AHRHE 2 ity P BeCkARE DM OB oo St TS Sed
MVC1080@24np{e0iiRhbaseadewnvisem Preaimprdeediestoerprading pespieawtiacistaéing packet
among a plurality of packets obtained by dividing the Open-GOP in the MVC1080@24p/50i/60i
dependent-$38¥ WdeB%tream. Also, all of the 15 plurality of packets obtained by dividing the
Open-GOP gyl MVC1080@24p/50i/60i dependent-view video stream are present before an entry

address immediately after the entry address of the Closed-GOP in the MVC1080@24p/50i/60i
base-view video stréhebnier et 0y Setdinsteoutipapkety ¢rostopatietthnspteifidddoprtry

address (i) inghe EP map to packet. 20 (n-1) im iately before packet (n) specified try address
(o, 1 1s o ras Tt D A S TR A R G oSS BNt vidoo

stream andiRpentizQRilh eviivh 1080@x2H 2Ditdidicdephaaleht-vemprideedsierem decstplied to the
video decoder in a reliable manner With regard to the AVC1080@60P/50P video stream, the
processing hdyd56dRtteY 1 dABracesss ik Dihussrbi dshrointelses 3bidLgh B 1ty be

execuigd IN[geaYeRce Vs EES Hddass Nedsy sisR R 2 ided 31. This completes the explanation of
the playback unit. The following explains the internal structure of the recording unit, which is the core

of the recortfidfdevice. [0418] 30The recording device includes the playback unit and the recording

unit. As the recordi I the |, ing. devi tains a pai MVC1080@24p{60i/50i
base-view video stmq%r%%%%stﬁ%pﬁw%ﬁfg&?gﬁ%ﬁ%%% ?%Esbgr%diefr%%v%%vs\}? le% S%S?r‘f%g?{ ?r(?e
AVC1080 @biRés8 d e stireanpbsashcodifig icagpssspditviidsn theddtagifg elekwsniser ofa
broadcasting, creates clip information 5 file, playlist file, operation mode, object program, and index file
correspondf%@ Be]%#eié Fi%tﬁ’ef? ORI LHEP ﬂ&@%é@k&ﬁf@%ﬁ&ﬂ%@?ﬁﬂ‘ﬁ%&&% eSﬂ?ta?Sa recording
mediury. [04iRlFi&ee3ds ilEiraies theamgRalstiricduiespibeiecatdmsiunit s iderilpisthated in FIG.
32, the recording unit includes: a left-eye video capturing circuit 201a for receiving incident light to a
left-eye canfEpdigivecureRitig 24 left-eye progressive images per second; a right-eye video capturing
circuit 201b[3;4r0 ceiving incident light to a right-eye camera and outputting 24 right-eye progressive

images per second; a left-eye video encoder 202a and a right-eye video encoder 202b for 15
generating a group Bheittlresnghicscishasctiteotiomel sonutnes sédhsigtlaee dataydry entoding the 24

from e lot e S AFEASR iBEo BahdHHB S 0 ad SOt: 1 el Go U ot 203
for capturinglexiainad eudiplane LetRbHing R BRIiKesTRatidiaminiy, anasidioprerelary04 for
the plane memory set includes a parent-screen video plane 140, a child-screen video
plane 141, a PG plane 142, an IG plane 143, and an image plane 144.
[0403]
The parent-screen video plane 140 includes a left-eye video plane 140a and
25 a right-eye video plane 140b and stores one screen of pixel data that is
non-compressed picture data obtained by decoding by the video decoder 23. The
video plane 140 may have a 1-plane structure or a 2-plane structure. In the 2-plane
structure, the video plane 140 is composed of a pair of a left-eye video plane and a
right-eye video plane. A left-eye video and a right-eye video, which are obtained

30 by decoding a multi-view video stream, are stored in the left-eye video plane and the
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20 encoding the non-compressed audio data; a character input unit 205 for receiving an input
character sequence to be displayed on a button graphics in the top menu; a graphics stream
generating unit 206 for generating a collection of functional segments which include the button
attached with the input character sequence; a setting receiving unit 207 for receiving an input setting
regarding the device; a 25 recording mode storage unit 208 for storing a recording mode which
complies witiglatreingpuidastpliatio npastituttiipdether 208 fer sthiatiniogresp& fracket seduarice g
multiplexing,a collection of the group of pictures, \Q@ich is a coll %ﬁion f com ress-encodegt video
data, complEs ANEBECH RTIHIS dHEa. KA (R RS AP TBRESI AP S iartS & SBUTES Yiloketizer
210 for conyeitiie dae bbtRmekels dbtaimed 3@ nilevideliplrxeh 209 into source packets; and a write
buffer 211 for buffering the source packets to be written onto the recording medium. [0420] Also, to
generate int8fABdtion pertaining to the playback control, the recording device further includes: a clip
informafion generatiyg ikt IRE RASAR/ Al AR AIRmAIIR IR e MiER R ARy AP
sequence information, and stream attribdte information, based on the encode parameteérs of the video
and audio gncbuerd@adcfhe filstabogees packet wuthbenoiitierfirsted G atcdre drezdvoftthéhgroup of
pictures output from the source packetizer 210;.a playlist inforgpation generating unit 214 for
Generating BESTA oM iahing e B TRtts, TOTB g e s UG e
playback tirges:ifigrogsavmye nesatingipné02/56ifba genaratingltoesapanation fopde:dbfeatyerogram; an
index file generating unit 216 for creating the index file and, each time a Eo ram is generated, adding

an index, wiigrPiHFR g3 Brigiaie fdthsieenunmsaPortBlued thaeXMME: 1980 @2Re8i/alik 217 for,
each tige ayyidep;sireat saenniaiedaenamtino and HPHBIRIe 6P, infarmatinauds playlist

information, program, and index file, and performing a control to write the generated and updated clip
information iytistarierthatiols o rsgnaen e coin des M 6r@8tHe 2dpddiny méaiende[044¢VThe items
for the recording mode settings. received. by. the setting receiving 20 unit 207 includes: a setting of the
2D recordin‘élfiég ?ggg%ihgg\;vggs?ee tltr?&llﬁ% |tsSPéeyp?naétr%(r)n§ @L%%'as interlace/progressive; and a setting
of editable/p@40églitable to define the recording medium as an editable medium or a non-editable

medium. The setting receiving ynit 207 displays the setup.menu havin it to recejve settings
input for the items fgghﬁ’net Sel¥fie'ifiBut gléi/’[ﬁ%%r ar?ﬁ@glzﬁ’%o H&em@?ﬁﬁgg\@%ﬁ%ﬁﬂg&
AVC1080QHQPARR ViRRG stream & the MY GLABRERRANSBiallyigag slkeamdhsinrutiddeo is to be

made into, and which of the editable medium or the non-editable medium a recording medium, on

which the BERMsRILIsE o BRietDB) @dieriudiNg hasecardedidsasbeamaaeiritemmitetettings are
then CO”f'rrﬁgﬂég%jﬁﬁ?é?d{%H? CERIPIRY g&“&ﬁ%%&(&‘%f‘ﬁ”t@%@- ROOEGRLompotifiByiRIexer 209
ording position of pack

causes the rec e startin et among a plurality of packets obtained by dividing
the Closed-MUR iN30@RMpE10800 24pib0¢t0r kasevidew stdentstieantiivepreoeties tiefregerding

position of the starting packet among a plurality of packets obtained by dividing the Open-GOP 5 in the
N C1080 @ HBSBRER Hepon DB Ja v EBTSPERR, Tne Ul S AL, e oxer 200
causezpall akthepddraliy elepgsbaisconiainedhy divilingdhedOpanxRdnddie Myied Q80E24p/50i/60i

dependent-view video stream to be present before an entry address immediately after the entry

address of {fE-€Yssdane e\ ia DS dpsoirser Badbasishivras P larsapgmory are

output simultaneously.
[0406]

The child-screen video plane 141 receives picture data for child-screen

25  video output from the system target decoder 104.

[0407]

The PG plane 142 stores graphics data that is obtained by decoding the
presentation graphics stream and is output from the system target decoder 104.
The PG plane 142 also may have a 1-plane structure or a 2-plane structure. In the

30  2-plane structure, the PG plane 142 is composed of a pair of a left-eye video plane
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10[0423] As described in a previous embodiment, the RREF can manage only titles having a
simple structure. Accordingly, a clip stream file generated by the recording operation before the stop
operation is performed (including the MVC1080@24p/60i/50i video stream and the
AVC1080@60P/50P video stream), a 15 playlist file that has referred to this, and an operation mode
object that has referred to this are managed as one title in the index file. [0424] When a broadcast
received framda a VYiphvageasidgtatiphieto be tefiergde dyitvenedaninyaphuwseandludessla-sgtected

station register storing a station setting in 20 the .own device; a.receiying unit for.optaining a transport

Stream by rEERE BT B e AN e AT o BRI U S e, an aucio
stream, and@cauiitle steeaimbih epearding S askeatsdntReaesHarge withe EMdtitabiescaisesponding
to the station setting stored in the selected station register. The recording device performs transcoding

and encodiRgPbte THIGAHSe ERPRSRIVALio PohsidiHingntheubilensusdaiateisiathed sy nine

demultiplexing. I s 5ASE. d3 AR SHGRESHI5RIaINeH By (06 6RFAdING PIRES S BEL Pidned by the
recording operation before the stop operation is performed (including the MVC1080@24p/60i/50i video

stream andstineaAlvC1080@60P/50P video stream) is managed as one title through the operation
mode objecgo%gram. 30[0425] With regard to the structural elements of the recording device,
the contents of thte processes performed by the structural elements may be described in an

object-oriented prograennanglimrguégestanrd theplkiesindplenentes abtanfedase indhwritegaiding device.
Here, the contents, of the processes performed by the structural 5 elements can be generalized as

processing PHEERIR SRS R HR UL 18 R BME ARame s &Y Rl fAEsRb gedRield% oflthe device.
Such generglized, pracegaingRr eredr Siaare iy Sy tdpsthe Slopshards 21EiGS 333 diee following

describes the processing procedure for implementing the structural elements of the recording device.

10[0426] a miabtrawn platess M deépiscdotradithegepdidihguaévicaiightheystradmagéiveration
procedure that is.conpnected with the encading process performe e.encoder. The
AVC1080GHBRISP S ot R B T O R el FER s, ey e
MV C 1080 @ixApdoai /@i ldépeyeiphine end wde o gii-sire pharare ganevdiedthy hplstrestugeangration
procedure. A series qf progcesses performed by the recording operation through the stop operation
Cenorate (IS Bk (08 B AR B T CO b G R AP e L Gbrocesses
is calles a sHeaRHRNEsANRREACESPHTTOEBRIASLRYBEHR ght AV Gi:88A@60P/50P video stream
and the MVC1080@24p/60i/50i video stream are 20 illustrated in FIG. 33. FIG. 33 is a flowchart

illustrating tH&*Q%kam generation procedure. [0427] In step S300, a stream file, a clip information
file and a playlist 'nﬁf’ﬁ@qﬂ%é"%ﬁ% C{3a%&Hres image data output from the system target

decoder 104.
[0410]

20 The 1plane+Offset playback by the plane shift is realized by the
above-described video plane 140, PG plane, IG plane and image plane. The video
decoder outputs an offset that indicates to what extent an output video, which is
displayed based on the pictures stored in the video plane, is to be shifted from the
standard position in the horizontal direction (horizontal axis), and then each pixel

25  data stored in the video plane is shifted by amount of the offset. By realizing the
Iplane+Offset playback, it is possible to play back, by the stereoscopic playback,
even an editing menu that has not been intended to be played back by the
stereoscopic playback.

[0411]
30 With regard to the structural elements of the playback device having been
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25[0428] In step S305, an input of video is waited. When it is judged in step S305 that video has been
input, the control proceeds to steps S306-S308. The steps S306-S308 are performed as follows. The
input video is encoded and converted into a picture sequence (step S306). The picture sequence is
converted to PES 30 packets, TS packets, and source packets (step S307). The packets are
multiplexed with audio and graphics streams (step 5308). [0429] Subsequently, the control proceeds to
a loop of steppBad@ S3 Xir, [(30)Himsteh HBGY cacstesaper kiated bpahitcteachy dhelekiegtsvhether or

not storing GOPs is completed..In step S310, it is judged whether or not the ATC sequence is
completed. Hel SATErIPR gdl vRTREP B A INE SRR S M B d R o S312, it

is judged whailementeat asvideavasordinghstoplapgiatianbrs beancentearrd. Hientdt isfiugiged in step
S309 that storing GOPs is 10 completed, the control proceeds to step S313 in which an entry
indicating cBFRSSpYsitdesidarBisidvéan thee Hirucball gaeris: fimberasrgialined aoprasritfresentation

time stamp is AddGAINE (A ENIR: Ma RSN HdsHdogddnSteRSRIO0 thahtbe ATC sedugnce is

completed, the control proceeds to step S314 in which SPN ATC Start, which'is the first source packet
number of tharmerteAT of tesbienceSand tm enahvel poadSise guestsbs arersatlirsthidedaguence

information of the clip i for%ﬁ;?' n file. g] it is judged in step S311 that the STC sequence is
completed, eeﬁc%vr%ﬁ% I[|g')sfc())cee S0 islael\lé)g ES in which SPN STC Start, which is the first source packet

number of tfgetngkt STC sequence, STC Start time, which is the playback start time of the STC
sequence and STC End time, which is the playback 20 end time of the STC sequence, are set in the

sequence informatibhf %Aeiglﬁﬁtﬁ?@ﬁﬁgﬁcﬂf?ﬁédfﬁﬂﬁﬁ reading source packets based on the

[13%2]
1

10 playlist information. In the flowchart, a variable “i” indicates the i" reading range.
Accordingly, in the following description of the flowchart, an information element
related to the i reading range is attached with an additional character [i].

[0413]
In step S1, the playlist information file is read. In step S2, it is judged

15  whether or not the current output mode is the 3D output mode. When it is judged
that the current output mode is the 2D output mode, the steps S3 through S6 are
executed.

[0414]
In step S3, a stream file specified by extension "m2ts" and "XXXXX"

20  written in Clip_Information file name of the current playitem is opened. In step
S4, the current Playltem. In time and the current Playltem. Out time are converted
into Start SPN[i] and End SPNJ[i] by using the entry points of the EP map
corresponding to the packet ID of the MVC1080@24p/60i/501 video stream.

[0415]

25 In step S5, Extents belonging to reading range [i] are identified to read out
TS packet [1] having packet ID [i] from Start SPN[i] to End SPNJi]. In step S6,
the drive of the recording medium is instructed to continuously read out Extents
belonging to reading range [i].

[0416]
30 When it is judged in step S2 that the current output mode is the 3D output
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When it is judged in step S312 that a video recording stop operation has been entered, the stream file
and the clip information file are completed (step S316), 25 In time and Out time of the playitem
information are set (step S317), and the clip information file and the playlist information file are
recorded and then the process is closed (step S318). With the above process, the
AVC1080@60P/50P video stream, the progressive or interlace MVC1080@24p/60i/50i base-view
video streampdngd the progrekgivecoedstadasep/\3CILOBO @Rikh/ G050l HEPEr8den 24padvitidio stream

30are geneyated. . [043 Suppose. lurality of clip information files are referred to by one
oicce of plagSt THOHTARE S D ARSI CEHE THC THEN, S D SRR i
generated ithfBenSAtRAMIBRRIMIO o RIPEESthARINERX Gaue phandiane thatideSvieadsiiade added in
the index file. The contents of the process for generating the index file vary depending on whether the

MVC1080 @24 pioild iy 14/PE6 oflgRend ey IRV CIdE0 @BUPIs BPasieBestiaihes recorded

as the ?D%\{@@f&?@ﬁhﬁéﬂ@f@g@wm dgsariRrs e dndexdie.agnpiatiag 969’&%‘?%5%&%%8%@9‘1 with
the recording of the BDMV database, foreach of the cases where the 10 AVC1080@60P/50P

videostreamtipréGordédasidpwhzie thedd\nC 1080 @24p#5ki/60i ultktnistedahy iordpotidegl. T&433]

FIG. 34 is a flowchatrt illustrating the procedur oébree ording the.BDMV database including the 3D
omiont ronPeE B AN o PR S e S e L MU HarE R ALBS, s 4
control variabiddavspetify0@ 24prooessingdesgeidiie. Accordingly, in the following description of the

flowchart, the processing-target title in the xth round of process in a loop or an index in Index.bdmv is
attached witAHr hdditional character [X]. [0434] 20In step S51, a judgment is made on whether a

recordipg instructiopiBas heqRdnimgiNQIRMYVAHIN YIRS RINSIUAHANIP BR iﬁ‘ﬁk'ttin‘g’*fﬁ@kius judged in

step S51 that a recording instruction has been input, the control proceeds to step S52 in which a

template ofangagbamidisadreated Wpgetorohtyead inialidatiomndy thettialpSHFGDT thetBS content
Si‘(‘)scteﬂe"’(‘jgs' ;@@@@fﬁ@gf@%ﬁ%ﬁ%ﬁ%J@%t%%a%é MeLRRIRBRMY 0Lt gasro! then
the starting packet among a plurality of: packets obtained by dividing the Open-GOP
in the MVC1080@?24p/501/601 dependent-view video stream. Also, all of the
15  plurality of packets obtained by dividing the Open-GOP in the
MVC1080@24p/501/601 dependent-view video stream are present before an entry
address immediately after the entry address of the Closed-GOP in the
MVC1080@24p/50i/601 base-view video stream. As a result, by reading out
packets from packet (m) specified by entry address (i) in the EP_map to packet
20 (n—1) immediately before packet (n) specified by entry address (i+n), it is ensured
that a pair of Closed-GOP of a completed MVC1080@?24p/501/60i base-view video
stream and Open-GOP of the MVC1080@?24p/501/601 dependent-view video stream
is supplied to the video decoder in a reliable manner. With regard to the
AVC1080@60P/50P video stream, the processing may be simpler. More
25  specifically, the processes of steps S3 through S21 may be executed in sequence
when it is judged No in step S2 in FIG. 31. This completes the explanation of the
playback unit. The following explains the internal structure of the recording unit,
which is the core of the recording device.
[0418]

30 The recording device includes the playback unit and the recording unit. As
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[0435] In step S56, it is judged whether or not variable x is 0. When it is judged in step S56 that
variable x is 0, the control precedes to step S57 in which a clip 30 stream file including an 1G stream
provided with a button object (x) including a CallTitle(x), a playlist information file referring thereto, and
an operation mode object program instructing to play back this are created, and the identifier of the
operation mode object program is set in Index(0) which is the index of the top menu title. 5[0436]
When it is jtidgedé¢nstipdSSptbatssariahke xiscoodidgthedeontrol ptaeesds 40 spap S5H. Intstep S59, it

is judged w t ding mode is the 3D recording mode , Itis. judged
wheter of NOY LB BTt oBRAIAC WAAER (iAo NDVR 07 SpC B8 i 200, the
control procegs déhio RePvREb isnwhiebiaSLVoNIBU@ s HaP isiged hbalhcosxéanseih editability
flag is set ON and the editability flag is set OFF in the AgplnfoBD_l\/IV data. When it is judged Yes in

step S59 anBfgasdaPNbiiodhedBring eIt Rb et arasictsinss o ighilPH g S1eBPkent exist
flag is set QY. the-exianfird SRRk ﬁ%%%%ﬁ&é?ﬁﬁ%ﬂﬁb%&&i@@&yﬂi@%&ééb%'fng the 15

AppIinfoBDMV datd. Subsequently, the control proceeds to step S63 in which an m2ts filée and a clip
information thies¢hatimakecapsigral plaitistaiddrvtidatite ye famitagnio ghis; sereh tnaoperationgmode
object program, instructing to play back this are created, and the created files and program are
recorded. [611 ]uﬂbWhen it is judged in step S59 that the recording mode is not the 3D recording
mode (step[8599No0), the control proceeds to step S64. In step S64, it is judged whether or not the
BDMYV data recorded so far lacks a 3D video content of MV01080@624p/50i/60i. In step S65, it is
judged whether or fdtheddedtiisietss: dhediipraalvierciis jfgdbey &ecridids oiteps’S64 and

S65, g CONHRIAR-ARFETS 2 SIEP reb& iyl t{rﬁ%ﬁa@abalilef'.%?ésv%@é@éﬂ@m@eey@my, the

control proceeds to step S67 in which a clip stream file, a playlist information file referring to this, and
an operatioatthbderobjeetpragracidamsthighih dota plelj-brekctmeeranfe atdpudng thé dedaeye files and

e SR SUEITLle FOPLI R R ST 0D sl o
incident light to a right-eye camera and outputting 24 right-eye progressive images
per second; a left-eye video encoder 202a and a right-eye video encoder 202b for

15  generating a group of pictures, which is a collection of compressed picture data, by
encoding the 24 left-eye progressive images per second and the 24 right-eye
progressive images per second output from the left-eye and right-eye video
capturing circuits 20la and 201b; an audio capturing circuit 203 for capturing
external audio and outputting non-compressed audio data; an audio encoder 204 for

20  encoding the non-compressed audio data; a character input unit 205 for receiving an
input character sequence to be displayed on a button graphics in the top menu; a
graphics stream generating unit 206 for generating a collection of functional
segments which include the button attached with the input character sequence; a
setting receiving unit 207 for receiving an input setting regarding the device; a

25  recording mode storage unit 208 for storing a recording mode which complies with
an input instruction; a multiplexer 209 for obtaining a TS packet sequence by
multiplexing a collection of the group of pictures, which is a collection of
compress-encoded video data, compress-encoded audio data, and the collection of
functional segments; a source packetizer 210 for converting the TS packets obtained

30 by the multiplexer 209 into source packets; and a write buffer 211 for buffering the
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[0438] Subsequently, the control proceeds to step S69. In step S69, it is judged whether or not a
recording instruction has been input. When it is judged in step S69 that a recording instruction has
been input, the control proceeds to step S70 in 5 which the variable x is incremented, and the control
returns to step S56. In this way, each time the loop circles around, the control variable x is
incremented, and a title that is the data element specified by the variable is subjected to the process of
this loop. [Ost38td PRttsetSToiba Wonteh aritidl tlstratingdhe pnedadure of recording the BDMV database
including Pr. 9, sive Video represented by the AVC1080@60P/50P video stream. In this flowchart, a
variable x é%d r%eg trol variable for specifying a processing-target title. Accordingly, in the following

description of the floyghaib tiserRiaeesainaiargel iIferaiaiion elemantimibackthciisns ofpsocess in a
loop is 15attached with an additional character [x]. [_044_0 In step S401, a judgment is made on

whether a rERSSYSing irdavicsiofrBe basiudprit, an6Hspy iR8y tEeNRIstnatER o BEinflt. When it
s judged ingsten. RA0L HRLAFSAHNE IFEHCHRTARS RReRARRUIe ConElRrosRRARIRAteP 20

S402 in which a template of Index.bdmv is created by performing an initialization by setting OFF both
the extendethéditeiaitityafiaidyetnd ditalailionflagsedtios AppemiaBR Mt aaeef0ad thenvedep sad4, it is

judged whether the recording, mode is the 60P mode or 25 the 50R In step, S405,.it is judged
hetmer or RN S0 R A e VBN ARt VR B AN S e, the
control progaeds tofStpti40 colngyvini¢rotnethxtendead gditkbiliiyflag @s seplaNisndnfiergitability flag is
set OFF. When it is judged Yes in step S404 and No in step S405, the control proceeds to step S407
in which the38Xessia WriablidPragnerainpievd vy inornaiinmistirttipgdhspleeck msttuently, the

controlprogaeds;ty SIRP I8 dBrwhichiR ?i&yﬂé@ﬁ%ﬁi@sﬁ%%@ﬂiﬂ{%@%%ﬁ%@ﬁpj eprsented by
the AVC1080@60P/50P video stream, and a playlist information file including an entry permitting
playback ofgsrsgadssiibe/rimsatigratedecobigctiy qeva1.080 @éoridoRandeding aam 2dAdein operation

mode Objec&ea%%rgamei TRHME tflfllg &8&3 lgz}/cgz%lcnlgeﬂgii%%geram is generated, adding an index, which
defines the program and a title number, into the index file; and a control unit 217 for,
each time a video stream is generated, generating and updating the clip information,
15  playlist information, program, and index file, and performing a control to write the
generated and updated clip information, playlist information, program, and index
file onto the recording medium.
[0421]
The items for the recording mode settings received by the setting receiving
20  unit 207 includes: a setting of the 2D recording/3D recording; a setting of a display
method such as interlace/progressive; and a setting of editable/non-editable to define
the recording medium as an editable medium or a non-editable medium. The
setting receiving unit 207 displays the setup menu having these items to receive
settings input for the items from the user. The input settings are used to determine
25  which of the AVC1080@60P/50P video stream or the MVC1080@24p/601/50i
video stream the input video is to be made into, and which of the editable medium or
the non-editable medium a recording medium, on which the BDMV database
obtained by the encoding is recorded, is to be made into. The settings are then
confirmed and stored in the recording mode storage unit 208.

30 [0422]
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5created, and the created files and program are recorded. [0442] When it is judged No in step
S404, the control proceeds to step S409. In step S409, it is judged whether or not BDMV database
recorded so far lacks playlist including a progressive video entry permitting playback of a progressive
video. In 10 step S410, it is judged whether or not the device is set to editable. When it is judged Yes
in both of steps S409 and S410, the control proceeds to step S411 in which the editability flag is set
ON. Subsequently, The conitgilpxeceXids taustep tBd I2dordingpasdliprsto e fisearti gnphuadtiety a
progressive video, a pl??élr file including an entry permiftin f a progressive

ist. informatio lay
sl e et R e ol i
created files/and 9QERMHEIHIBIRE-RERSEdUe RivsaaCpritelipdeardsmigR S4ds §T which the

identifier of the operation mode object program is set in the index of Index.bdmv. Subsequently, the

control prodBedibagapRdet anpergaprdurality: of paskets whisined sy idrasdhgi P ristAietion has
been input. WHeNNINGY 896639581 Ddd s it VR50 diagd sedaiion has B?%%ffb‘?féfaﬁhe control

proceeds to step S415 in which the variable x is incremented, and the control returns to step S404.

[0443] This Atsopletanthiepdsptad@iornosdah el tedotttingueliiyeo {4tk @ tita fotldwinvesypigins the
editing unit 2004. FIG illustrat il tr .of, the editing. unit 2004. The editing unit 2004
e S S 2 TR SRR R o s e

includes a IpPocessmg dnit'3 2Rt Informakion memaory e g capability
register 30%ras2hy/ 36 fetdakiityejueging dieils3Qdacdnksisneniery 8056, anrgdiindgraantod] it 306, and

a user even(tj Orsoe((:f(s}s(i)n igrgli}e:ale/I?\'/C1080@24p/50i/60i base-view video stream.
10 [0423]

As described in a previous embodiment, the RREF can manage only titles
having a simple structure. Accordingly, a clip stream file generated by the
recording operation before the stop operation is performed (including the
MVC1080@24p/601/501 video stream and the AVC1080@60P/50P video stream), a

15  playlist file that has referred to this, and an operation mode object that has referred
to this are managed as one title in the index file.
[0424]

When a broadcast received from a TV broadcast station is to be recorded,

the recording device includes: a selected station register storing a station setting in

20 the own device; a receiving unit for obtaining a transport stream by receiving
broadcast waves; and a demultiplexing unit for obtaining a video stream, an audio
stream, and a subtitle stream by extracting TS packets in accordance with a PMT
table corresponding to the station setting stored in the selected station register. The
recording device performs transcoding and encoding onto the video stream, audio

25  stream, and subtitle stream obtained by the demultiplexing. In this case, too, a clip
stream file obtained by the encoding process performed by the recording operation
before the stop operation is performed (including the MVC1080@24p/60i/501 video
stream and the AVC1080@60P/50P video stream) is managed as one title through
the operation mode object program.

30 [0425]
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30[0445] The GUI processing unit 301 creates a GUI screen composed of GUI parts such as a
scalable window, a slide bar, a pulldown menu, a button, and a software keyboard, and passes the
GUI screen to the playback unit 2002, thereby causing the display device to display an editing GUI
overlaid with a stereoscopic video. Also, 5 the GUI processing unit 301 changes the state of the GUI
screen in accordance with a user operation. In partial deletion, the GUI processing unit 301 outputs
time codes, which aiatihecigapbiot tieds the Ot pdéntoftthef deéetimordinge] doithe thditingtentstrol unit. In

division, the Lél processing unit 301 8u¢put a time cod ttgat is a divisio pr%nt. When two or more
titles are sefectét #ONAY ﬁ?%&?ﬂg of ¥itl 1s6r3gt1(nge? eg}%ﬂ}ggﬁ% t %ﬁ??ﬁoﬁbs@ng unit 301
outputs a sgbpidelaisie doppespiayeshiaak yaes, thedtitles aeinpesiedhtdd A RHPESsSE SRas@lized for

RREF, the GUI processing unit 301 defines In Time, Out Time in a playitem of the alternative playlist,
by receivingsQsiRidstiis of Ferembiecentsite Afaisersnaestrsr PeHEB®RENYYALA edHBE drawn by an

interactve eoiiohseameRtoLansisct ARRN AR Seameat Ak edC UgAR Wilhevasguplayist

Alternatively, the editing GUI'may be drawn or described by using image data such as JPEG or GiFF,

or OSD (OreScreehcDisysar)Graiehics paBiviki¢Broativade MerkuP tenganee)i{6d p6dcRissimganagement
information memor e302 is albu{fe %lomrrp(ﬁ%df%\%oh? Smggie&gr thg%iggsfor 1‘%@”%@8&? ement
IS tfr

information8UEH A8 An ?ﬁ%e&lﬁf faaep alyl lle, and a clip information tilé which are mpu the BD

drive 2001.d0d4Tes thd peoeekiting gapabiityeregistapRaRintligaties whetheslaslookihe deviee has an
editing capability. It is determined whether or not to edit the BDMV database, 25based on values set in
this register#EURgAlSYigSag, and the extended editability flag. [0448] The 2D/3D editability judging
unit 3Q¢ judggs gyhether or not the BDMV database, which is accessible from the BD drive, can be
edited by the recording 30 device, and whether or not editing should be prohibited. When the 2D/3D
editability judging uhhSoajadpeesesatithehB Prevedarabelkshie raevrditizattaicens dbatssrésperformed

e OB SRR S0800 i e TR RCER D ey e 0
encoder. The AVCI1080@60P/50P video stream, the MVC1080@2.4p/60i/50i
base-view video stream, and the MVC1080@?24p/601/501 dependent-view video

15 stream are generated by the stream generation procedure. A series of processes
performed by the recording operation through the stop operation generate the clip
stream file and playitem information corresponding thereto. The series of
processes is called a stream generation process. Processes common to the
AVC1080@60P/50P video stream and the MVC1080@24p/601/501 video stream are

20  illustrated in FIG. 33. FIG. 33 is a flowchart illustrating the stream generation
procedure.

[0427]

In step S300, a stream file, a clip information file and a playlist information
file are created.

25 [0428]

In step S305, an input of video is waited. When it is judged in step S305
that video has been input, the control proceeds to steps S306—S308. The steps
S306—S308 are performed as follows. The input video is encoded and converted
into a picture sequence (step S306). The picture sequence is converted to PES

30 packets, TS packets, and source packets (step S307). The packets are multiplexed
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5[0449] The work memory 305 temporarily stores an intermediate result and a final result obtained
through an editing process of the BDMV database. [0450] The editing control unit 306, when the top
menu is called and a list of tittes 10 are displayed, receives a user operation for editing a title that is in
the focused state in the top menu. Upon receiving a user operation for editing the title, the editing
control unit 306 loads an operation mode object program corresponding to the title, and starts a stream
playback bywatplaydigs iydrgraphg thserepesaiap o) object program. This causes the playback unit to
display a G Iz‘g%i h a playback video of 15 the title being embedded in a window. In the editing
process, th ol unit 306 reads a playlist information file and a clip information file from the optical

disc 1000, reads a diigséquefits oftibe M \pditestiano and spfte aepassmnamad under the BDMV
directory, and reads a directory file of the STREAM directory and a file entry managed under the

STREAM dlf&ti8ly from the recording medium. 20[0451] ~ The control unit 306 then performs the

editing py using theplaylist i¥gsmation e, dipdniormation ig. & fle et o HrAISFVRm2ts file,
and the directory file of the STREAM directory. The reason why the file entfy of the 1TS-2VSmz2ts file,
not the 1TSS@VIBMLIORIe isselfimplttedtardet sepditing.igtthat thle@b RREFdoesdtthioNIor a

substantial editing that requires re-encading of a stream or transcoding, a %tf@i diting such as a

partial delefSRUaRS 15§ AT S1Erat bR o Wl ol did e HRE R She B Rs WeBSch only the
playlist infoignatiaipfdedcliplinfaspasdrnfila, kTodédmaisthite, siractony fikevnaeotamBRIdY directory,
and file entries are edited, is completed, the edited data is output to the 30 driver so as to be re-written

onto the reCifiembaRsetemered.  Whea duisdgdsetdes it BlRHG ot intngrit3Bs ftads the
file system mansgamenhinfegRationpbibedilesysiep ahthe discyaitgh as thawiresiaryatig. file

identification descriptor, and file entries, as well as the index file. The editing 5 control unit 306

performs theoskisiprndene diswiersyriagidirsileoyreevwnipkgtthaialssatibrie surbtoR thiedfike entry and
ediing the (e eGP IORISSHPRr R98Plo TBARETRIR ARG hedaigelalediing i
0 ecting a titfe. ,

the editing Bgocess IS similar operation for selectin That Is to sa e device %rges the
10 user to sslact dny dia AlliGlkgottidessncihaphded, fillke aodtcal pescandsperation §iddeiabject

o s MmO e A e e SK S BT ITEHER P RFLIBHEY TR SR, (Fkiating a o
entry, & file dgndiicating drRsaIRIBE: dTd\taylishiriersaatiendiennt lguefrurationiieseat
the clip information file. When it is judged in step S311 that the STC sequence is
completed, the control proceeds to step S315 in which SPN_STC Start, which is the
first source packet number of the next STC sequence, STC Start time, which is the
playback start time of the STC sequence and STC _End _time, which is the playback
20 end time of the STC sequence, are set in the sequence information of the clip
information file.
[0431]
When it is judged in step S312 that a video recording stop operation has
been entered, the stream file and the clip information file are completed (step S316),
25 In_time and Out_time of the playitem information are set (step S317), and the clip
information file and the playlist information file are recorded and then the process is
closed (step S318). With the above process, the AVC1080@60P/50P video stream,
the progressive or interlace MVC1080@?24p/60i/50i1 base-view video stream, and
the progressive or interlace MVC1080@?24p/601/501 dependent-view video stream

30  are generated.
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15 into the memory. [0454] The user event processing unit 307 requests the editing control unit
306 to perform a process in response to a user operation input via the remote control. For example,
when the user presses a button on the remote control, the user event 20 processing unit 307 runs a
program that executes a command associated with the button, and, for example, instructs the editing
control unit 306 to divide or delete recorded data via the remote control. [0455] This completes the
description (@] structural elements of the editing unit 25 3004. A final editing result is obtained

through various editing processes performed hy the.above structural elements. The following
descrives tho ectind U SOBR G, TGRS SHSURCHRERIR L B Lo CEE BE O ARGy M above

structural elemestssionfeiRtivndeisiaagingdherent file. spealic @xanpie afcppaessamdescribed
here is an execution of a partial deletion of a stereoscopic 30fashion catalogue video. The patrtial

deletion is diAgdtrigengiedothidhensEeai SenesaboR MERS S Sr Gt BARKFAHESDRMEBME BB/ 1HE® is
deteted; (1) ease Miclg R AL AIdbgRierepRe Rl MeRitElRiRd: (R Acaretheme middle

part of the stereoscopic video is deleted. The description is provided for each 6f the three cases.
5[0456] iRdes.HzABTlithstdaie the vhsthahdre MY oABp@Ripdeletdd. Bdecificaily tise front part
is specified as the deletion ra ' in FIG. 37A, and the deletjon is perfor The
aceoview CBLTHE 6 AN Aot JoL el cU e YR gt T T eru I e DY presert

in the 10 hajehedseortivhofellokitgntEséibekilthstiatket ifle| gerdfRidhipsipeposedRocetbat, after the
deletion, the starting point of the Extent EXT[1] is represented by n11, and the data length is

represented"B\? 1¢AS 119FOfIS0 g a8t Bifo B \GeddiaBrshs dPth&asRich 3T EASHS 1S tdlife are
written s illnstratedorUB/SUIC. THaIdS to savdhe stagting BN andl dafadengtiigiithe Exfent EXTI1]
are described as "n11: 15lenll". [0457] It should be noted here that, when an Extent that includes a
base-view MVC1080@?24p/501/601 video stream is recorded.
[0433]
FIG. 34 is a flowchart illustrating the procedure of recording the BDMV
database including the 3D content represented by the MVC1080@24p/501/60i
15 stream. In this flowchart, a variable x is a control variable for specifying a
processing-target title. Accordingly, in the following description of the flowchart,

the processing-target title in the x™

round of process in a loop or an index in
Index.bdmv is attached with an additional character [x].

[0434]

20 In step S51, a judgment is made on whether a recording instruction has been
input, thereby waiting for the instruction to be input. When it is judged in step S51
that a recording instruction has been input, the control proceeds to step S52 in which
a template of Index.bdmv is created by performing an initialization by setting OFF
all of the SS content exist flag, extended editability flag and editability flag in

25 the AppInfoBDMYV data. The control then proceeds to step S55 in which x is
initialized to 0.

[0435]
In step S56, it is judged whether or not variable x is 0. When it is judged
in step S56 that variable x is 0, the control precedes to step S57 in which a clip

30 stream file including an IG stream provided with a button object (x) including a

125



component and a dependent-view component is deleted, either one of the left-eye and right-eye
images is not left undeleted. Accordingly, there is no fear that an 20 incompatibility may occur between
the left-eye and right-eye images. FIG. 38 illustrates how stereoscopic video images change due to
deletion of the front part. The left-hand side of the drawing illustrates the original stereoscopic video
images, and the right-hand side of the drawing illustrates the stereoscopic video images after the
deletion of (Gelfiatieast ahpledist he fdetetad irdiit pafeinoicabedehy, 2mdDinl BjdEon thedirawing,

becomes unrecognized by the device, and a frame image of a female model.that had followed the
deloted 1o BT BECBHHEC TRU SIS TR I8 TSNt AL i image
that is viewggdextivaariogdetos st plagsas: ik diadisieRt ywBhiRRrRS@RtMREEPTIME @bgmivnage when
the active-shutter-type glasses 1008 block light transmission to the right eye. 30 A line of sight vw4
represents Flilfeption of an image when the active-shutter-type glasses 1008 block light transmission to

the Ieft5eye.[61§6!|ine of sight vw3 indicates that the left-eye image is viewed. Also, the line of sight vw4
indicates that the right-eye image is viewed. By wearing the active-shutter-type glasses 1008, the user

alternately views th&Vle¢nay e andigdd he-etep iffdget andable Ssienet Seoiccinage psqekegdsddack.

[0458] step S59. In step S59, it is judged whether or not the recording mode is the 3D

recording mode. In step S60, it is judged whether or not the device is set to
editable. When it is judged Yes in both of steps S59 and S60, the control proceeds

10 to step S61 in which the SS content exist flag is set ON, the
extended editability flag is set ON and the editability flag is set OFF in the
AppInfoBDMV data. When it is judged Yes in step S59 and judged No in step S60,
the control proceeds to step S62 in which the SS_content exist flag is set ON, the
extended editability flag is set OFF and the editability flag is set OFF in the

15 AppInfoBDMYV data. Subsequently, the control proceeds to step S63 in which an
m2ts file and a clip information file that make a pair, a playlist information file
referring to this, and an operation mode object program instructing to play back this
are created, and the created files and program are recorded.

[0437]

20 When it is judged in step S59 that the recording mode is not the 3D
recording mode (step S59: No), the control proceeds to step S64. In step S64, it is
judged whether or not the BDMV data recorded so far lacks a 3D video content of
MVC1080@24p/501/60i. In step S65, it is judged whether or not the device is set
to editable. When it is judged Yes in both of steps S64 and S65, the control

25 proceeds to step S66 in which the editability flag is set ON. Subsequently, the
control proceeds to step S67 in which a clip stream file, a playlist information file
referring to this, and an operation mode object program instructing to play back this
are created, and the created files and program are recorded. Subsequently, the
control proceeds to step S68 in which the identifier of the operation mode object

30 program is set in the index of Index.bdmv.
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In the case where FIGs. 38 and 39 illustrate the stereoscopic fashion catalogue video, an image of a
model that is not suitable for a product, or an image of an out-of-season product can be deleted easily.
10[0459] FIGs. 40A-40C illustrate the case where the last part is deleted. Specifically, the last part
is specified as the deletion range as illustrated in FIG. 40A, and the deletion is performed. The
base-view components of the MVC1080@24p/60i/50i base-view video stream and dependent-view
component§0dBEb the MVC1080@24p/60i/50i dependent-view video stream belonging to the deletion

range are present in, the hatched portion of an Extent EXT[7] illJustrated in FIG. 40B. It is supposed
ot that after the SHRSTORTD ol FPRH o e AR hOER T ts iR a6 ISHYIEHH i case.
the allocatiophdgssariptaiRfthedoxtens EastihidtiadheanBeedilmisyritemas iflustiateddnifr e #0C. That

is to say, the data length 20 of the Extent EXTC&;A is rewritten as "len17". As described above, a part of
the Extent BRI [aharasontieg Hsfadelior Rasoripbrepttaticcanpehaerestniestpordhtis deleted.

(04601 5 ifidfpsnd iArdife N ale s GRS Whetndhe middieRafkiseleteds @S Fpspifically, the
middle part is specified as the deletion range as illustrated in FIG. 41A, and the deletion is performed.
The base-vieay compdnentthoflting MivGI080GRY pie0i B0 dlasa-vise videmsteaamtehdind a
dependent-view compgnents of the MVC10 4n/60i/50i dependent-view video stream helonging to
e deloron U are oSaHE He T ARF S o o ATl ESP RS o e IE 16 301 i
supposed hgie @, after the deletion, the starting point of the Extent EXT[5] is represented by n15,
and the data length is represented by len15. [0461] In this case, an Extent that precedes the
deletion rar{gél d an Extent that succeeds the deletion range become different files. FIG. 41C

illustrgigs allocationgrg;descriptons i dhgrMmaiss g ihatneesrsigadhe deleisriianate PG 41D

illustrates allocation descriptors of the m2ts file that succeeds the deletion range. As illustrated in FIG.

41C, the alldeiabesedasbrpng Pufatrs ety fileahapmesased byHad didtol) Fitge e @Roddtion
descript ing Extent IDs;"1" t h"4". the allocati iptars of the.m2ts file bef
escriptors *ﬁiﬁ"% )fneﬁrvfs %lonchQtuqa vaE%TeO“ S8 ﬁ%é‘fi”v%ﬁ%[@ ?&PS?%«%%ﬁ\e/% Sq'c belore

deletion. 101 S0, as lllustrated in 4 Dl,sthae allocation escriptor 25 file that
succeeds thpeatelsiion tapgetite. alldcatiodhdsciipids fodlandnis xdesntripsoid othtiow glowehamong the
allocation descriptors of the m2ts file before %getion.,A ong,these allocation descripfors, the

allocation dEScRISF A ERT B PIOTE MrESMERtNDstStSd iPRIE. A1PIOTEs 18 & O He starting
LBN and dajadengtvahtas fdridakdial-atepyritten as "nls: len15".

[0440]

In step S401, a judgment is made on whether a recording instruction has
been input, thereby waiting for the instruction to be input. When it is judged in
step S401 that a recording instruction has been input, the control proceeds to step

20 S402 in which a template of Index.bdmv is created by performing an initialization
by setting OFF both the extended editability flag and editability flag in the
AppInfoBDMV data.

[0441]

In step S404, it is judged whether the recording mode is the 60P mode or

25 the S0P mode. In step S405, it is judged whether or not the device is set to editable.
When it is judged Yes in both of steps S404 and S405, the control proceeds to step
S406 in which the extended editability flag is set ON and the editability flag is set
OFF. When it is judged Yes in step S404 and No in step S405, the control
proceeds to step S407 in which the extended editability flag is set OFF and the

30 editability flag is set OFF. Subsequently, the control proceeds to step S408 in
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[0463]

cover vario

ferns of Extents. FIGs. 42-48 illustrate flowcharts indicati
orocedurca oY nd BT A TR PSSR LA Vb S BERTAPRE 15 9 SHEYE

flowchart ill

The division is operated in the same manner as the deletion of the middle part. More
specifically, a division point, instead of the deletion range in case of the 20partial deletion, is set in the
time axis, and the m2ts file is divided at the division point into two m2ts [0464] This completes the
description of the editing unit. [0465] 25Note that the processes of partial deletion illustrated in FIGs.
37-41 are merely examples of a limited aspect. On the other hand, to commercialize a product that
causes a deviicehto pedhpm stestons Gititing@drokiegunes gretsding théepartighdedatiah, tbys tecessary to

yetialina dhelprpsad e frs fastinldelationgirthedmainy Shd Ms/flovosuaitdsirsop

eneralized

highest-ranked main routine, and is executed only when it is judged, in the judgment on the editability

ilustrated irt ¥RS, et SBETAIGE mOdR AR EkREASINCHRENI AR RIFtH Bk S
in the Igdex-pdmy, that the mediiisURaGhamANediabigmedium. [0467]

current PTM is initialized. In step S92, a reduced picture of the current PTM in the
MVC1080@@4260i150i base-view video stream is

10

15

20

25

30

When it is judged No in step S404, the control proceeds to step S409. In
step S409, it is judged whether or not BDMV database recorded so far lacks playlist
including a progressive video entry permitting playback of a progressive video. In
step S410, it is judged whether or not the device is set to editable. When it is
judged Yes in both of steps S409 and S410, the control proceeds to step S411 in
which the editability flag is set ON. Subsequently, the control proceeds to step
S412 in which a clip stream file not including a progressive video, a playlist
information file including an entry permitting playback of a progressive video, and
an operation mode object program instructing to play back this are created, and the
created files and program are recorded. Subsequently, the control proceeds to step
S413 in which the identifier of the operation mode object program is set in the index
of Index.bdmv. Subsequently, the control proceeds to step S414. In step S414, it
is judged whether or not a recording instruction has been input. When it is judged
in step S414 that a recording instruction has been input, the control proceeds to step
S415 in which the variable x is incremented, and the control returns to step S404.
[0443]

This completes the explanation of the recording device.

[0444]

The following explains the editing unit 2004. FIG. 36 illustrates a detailed
structure of the editing unit 2004. The editing unit 2004 includes a GUI processing
unit 301, a management information memory 302, an editing capability register 303,
a 2D/3D editability judging unit 304, a work memory 305, an editing control unit
306, and a user event processing unit 307.

[0445]
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10 displayed on the GUI. In step 593, the slide bar is moved to a time point corresponding to the
current PTM, and then the control proceeds to a loop composed of steps S94-S96. In step S94, it is
judged whether or not In/Out point has been specified. In step 595, it is judged whether or not In/Out
point has been confirmed. In step 596, the current PTM is updated. When it is judged Yes in step S94,
the 15 control proceeds to step S97. In step S97, it is judged whether or not it is an Out point and an In
point paired with th@RuGpdimrexistsny\Minan 30ik juckes! 4hat HrsénepoindpgiosddnithGhE artpoint does

not exist (No in step S97), it means that it i the first specification of In paint. When it is judged No in
Step S97, tRITbAY 31 SHURBISC e SEHIR ich ML R IR bty Uitle 141 5t he n point
of 20 the dalg{ipparanafd padstralkO w0l sefuenssoiBeplagpadly g iDL dEeR B Es s FIERRI7, the
control proceeds to step 599 in which the time point of the slide bar is set to the Out point of the

deletion rarigePIaMdIMECEIRBFPEIR E6ifHRRISHP! OABBY ANEHYHeStERAFSAMENGETS-corifed, it is
judge ees ip,steR $3Poandifiae Af SHTUNRRSSRISIASIHRRION ISR HLOQ Jhiadudgggwhere in
the time axis the deletion range is located. When it is judged that the deletion range is located at the
front part, theuwsentrplepationeddnomstemiSdeltionyHioh (e frpmqsasing thieistFeAnoigpuddetads and then
the control proceeds tq step $102 in which the front parts of the ATC.sequence and the.STC
secience A RSt WG T AL e T TDAER 1 e S R RS T SfTiE e
control proceg@stasiep $4@vikivhiche e Iasioeasspicthaisttearsigdeletednanddbenathie gontrol
proceeds to step 5104 in which the last parts of the ATC sequence and the STC sequence are

deleted. WHEKIH98 jBRigéd MR ERe WaISHORMENEESS MeardectadrEomidditsplarethE sttt Broceeds to
step 55 inwhishdhermiddiemant aldheuirsateisinelaiad 3and s ihecear ol R RIRCReES to step
S106 in which the middle parts of the ATC sequence and the STC sequence are deleted. FIG. 43
is a flowchartayedthavhgwherptbedilae dtr selkaion of Asnidurepssrspeeiairedniom RBHbwdiart is a
detailed ex ion of the proe e en.S f flowchart of FIG, 42 that is,the highest-ranked
routine. No?e?ﬂ@ﬁrﬁ]c S%ﬁ%ﬁ%ﬁ%g géliéésrﬁ) mﬁ%‘éﬂﬁ#ﬁb%ﬁ lsntr%g}% %r%\}vﬁ/y})% a%ﬁ%‘&q lﬁ{%}g deletion
of the middid pAaittobthecoraiinES: afe cefiedohto nmBinnd Sluartimawvial Gk Aldo,Havo plBiyitems
corresponding to the main TS1 and main T52 are referred to as "Playltem#x" and "Playltem#x+1".
10469 15n°GEBE A5 GREHTER Bl P65 SER IS By Loy Hy QS ShAFT P BYerred to by
the main pafbpintarmatian rhthecah RieisménsisRyAL31, thesneaiiad mddgirastaud mpart
succeeding the middle part of the main TS1 are specified as a new "deletion range", and a partial

deletion is d¥e€ied. AT steysaab dthaspacimagenitidie pah and BESarppietdainy Re it part of
the main T%?J&%Qﬁ%ﬂﬁ'%gaﬂﬁiﬂsncﬁyﬁ'ﬂ@?ﬁ%a@éﬂ?iﬂﬁﬁglﬁ Egﬁ%ﬁgggjgtlon is executed, and the

[0446]

The management information memory 302 is a buffer composed of
20  memories or the like for storing management information such as an index file, a
playlist file, and a clip information file which are input from the BD drive 2001.
[0447]
The editing capability register 303 indicates whether or not the device has
an editing capability. It is determined whether or not to edit the BDMV database,
25 based on values set in this register, the editability flag, and the
extended editability flag.
[0448]
The 2D/3D editability judging unit 304 judges whether or not the BDMV
database, which is accessible from the BD drive, can be edited by the recording

30 device, and whether or not editing should be prohibited. #When the 2D/3D
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remaining part of the main T52 is recorded as sub T52. [0470] In step S134, playitem information
#x that defines a playback section in the main TS1, and playitem information #x+1 that defines a
playback section in the 25 main T52, are generated in the main path information in the playlist
information. [0471] In the deletion of a part of stream illustrated in each of the above flowcharts, when
the deletion range corresponds to one Extent, the starting address and the data length described in an
allocation dedcaiptorycprdgsgondind 6d thel gedatian tlen Gdddie/ 3datdeteds amdheditelktcdindhenward
Extents are moved forward in the ord%an the vacant Exten[t%l(i)q is filled therebt]y How§ver, in the

e

actuality, it ORI th A GEIE oﬁ”fa gﬂgp%%ﬂﬂlaﬁ%tx mhéosgﬁﬁflé'i.e?%ﬁ YWe¥efor in

general, mgfiveasesaieiAthardiataesBRro i RIVR QMG IaPJs eiasespestassiligsiiatadiivfrIGs. 44
and 45. 5[0472] FIG. 44 is a flowchart illustrating the partial deletion of Extent. This flowchart is a

detailed expEHBI SPHEBLRIRFSTNEWPE 3931, 5133 of the flowchart of FIG. 43 illustrating the
higher-gankﬁﬂgr@(;lltine. In this flowchart, variables "In" and "Out" are control variables for specifying the
starting point and 10end point of a processing-target deletion range. [0473] In step S141, the In
point and Out point Bii¢cheatklstionapngd@Sitainperaxity svieres mrerdermediste N¢hu) taard] SFNED ut) by

using the EP map.,In .step S142, SPN I’J\EI? and SPN%)NL{%%TE verted into logical addresses in the
recording mEEH I LBy EBA GBI Se et S S A the location of the deletion
range in thg@asggt Extent are obtained. In step S143, it is judged whether or not the deletion range

identified by LBN(SPN(I?%) and LBN(SPN(Qut)) covers a plurality of Extents. When it is judged that the
deletion range existSh SHEREEORI A& RERPS SrBeRdbe Rpstast insalladied tHashrd dtn

descripjor of E¥& 18900 WHllERs a user operation for editing a title that is in the focused state
in the top menu. Upon receiving a user operation for editing the title, the editing
control unit 306 loads an operation mode object program corresponding to the title,
and starts a stream playback by a playlist by running the operation mode object
program. This causes the playback unit to display a GUI, with a playback video of
15  the title being embedded in a window. In the editing process, the control unit 306
reads a playlist information file and a clip information file from the optical disc 1000,
reads a directory file of the BDMV directory and a file entry managed under the
BDMV directory, and reads a directory file of the STREAM directory and a file
entry managed under the STREAM directory from the recording medium.
20  [0451]

The control unit 306 then performs the editing by using the playlist
information file, clip information file, a file entry of the 1TS-2VSm2ts file, and the
directory file of the STREAM directory. The reason why the file entry of the
1TS-2VSm2ts file, not the 1TS-2VSm2ts file itself, is the target of editing is that the

25  RREF does not allow for a substantial editing that requires re-encoding of a stream
or transcoding, and that editing such as a partial deletion, division and integration do
not require re-encoding. When the editing, in which only the playlist information
file, clip information file, 1TS-2VSm2ts file, directory file under the BDMV
directory, and file entries are edited, is completed, the edited data is output to the

30  driver so as to be re-written onto the recording medium.
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[0474] When it is judged that the deletion range covers a plurality of Extents, the control proceeds
to step S148 in which the deletion range is divided in accordance with the boundary between Extents,
and the rewriting of the allocation descriptor of 25 Extent in step S151 is repeated for each of the
divided portions obtained by the division (step S149). The loop ends on a condition that it is judged
Yes in a step, and the control unit maintains the same state until this condition is satisfied. Each time
the loop cir¢Es2tound, the control variables "In" and "Out" are changed to values of the next data

element, and the data element indicated by the control 30 variables is subjected to, the process of the
loop. The processinl] SATHINIE B BT6us b e oI Sy B iR dRHLLARE dUenSIRIE e loop
circles aroungnlARInt infbHaatdéni® AtHewehaykitustatingdhe, rawkitinaef allesasigndesgréptors. This
flowchart is a detailed expansion of the procedure of steps S145, S151 of the 5 flowchart of FIG. 44

illustrating thiSHigIsatipanfescriinheand this faWdearesyarRbies 1% ndex cBirol VRgiaslEing specifying
an Extant apg,a 2{|afases ?8&8%‘50'%1?& AARROGESEN Qﬁﬁr%*?l%‘fﬁ%ﬂi@%’ b 106 ARlIVIRG

description of the flowchart, the processing-target Extent and allocation descriptor in the xth round of
process in allooptare deferrpttonatheExteentBdhdnditalfpdetiole désunificotiBixdestOpgspectively.
[0476] t@{ present flowchart, the control first goes to a loop composed of steps

S161-S162- . In step S161, it is judged whether or not the deletion range exists in the last part of
Extent E[X]. In step Bié3piriijsidged sybeitfyenoninotdhet 15 deletienirargediisig iprtivessdst part of
Extent E[X]. In step S163, it is judged whether or nat the deletion range exists in the middle part of

Extent E[x] SHRL&ddhes Wieid o shlesidnecdiitisoonti®) Apitrstiy Bragleticn pratsrieof the
deletiqp rangg,inshg kx{emly 1t HRIPIRTSIAESPANHRG (& RlbeARRMAYLERJFRRBYhe deletion

range is executed. The judgment step has a role of branching 20 the processing procedure to an

appropriate’pedeedilrgele pandingon phey lstatiofopasten, aflengaagplurhnty ofereatrsrmitled location
e o SIS L A I A OB AT oo
subtracting ¢kecdads depgtiadidtietttelatiodivasige rpnfahexdatgplengdofithe dilkcation, desdeptor E[X] in
the file entr}lldgil%ﬂ%cation descriptor, and playlist information file and clip information file read
15  into the memory.
[0454]
The user event processing unit 307 requests the editing control unit 306 to
perform a process in response to a user operation input via the remote control. For
example, when the user presses a button on the remote control, the user event
20  processing unit 307 runs a program that executes a command associated with the
button, and, for example, instructs the editing control unit 306 to divide or delete
recorded data via the remote control.
[0455]
This completes the description of the structural elements of the editing unit
25 3004. A final editing result is obtained through various editing processes
performed by the above structural elements. The following describes the editing
unit 3004 by using a specific example of processes performed by the above
structural elements, for better understanding thereof. The specific example of

processes described here is an execution of a partial deletion of a stereoscopic

30  fashion catalogue video. The partial deletion is classified into three cases: (i) a
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m2ts file. When it is judged Yes in step S162, the control proceeds to step S165 in which the front part
of Extent E[X] is cut by first adding the data length of the deletion range to the starting address of
Extent E[X] in the allocation descriptor E[x] 30 in the file entry of the m2ts file, and then in step S166,
subtracting the data length of the deletion range from the data length of the allocation descriptor E[X].
[0478] When it is judged that the deletion range exists in the middle part of Extent E[x], the data
length of theasorvesperdiingnaljoeatidriceseripiecdpix] indie Kilddated; 510f dhmsatdéite islaet as the

data length of the portion immediately before the deletion range (step S167), and an allocation
osert BB 1S e O PGP S LRt U e KR PR Al i the
data length faeviespediviedy alteidbe-deleting rregpadha£peoridee Fotanickfishadgdredn the file
entry of the m2ts file (step S168). 10[0479] FIG. 46A illustrates the procedure for deleting the front

part of ATCC8&%fuence, STC sequence. This flowchart is a detailed expansion of the procedure of step
S102 of the[(jg hart of FIG. 42 that is the higher-ranked routine. [0480] 15In step S171, the SPN ATC
Start of the ATC sequence of the main TS is increased by the number of packets belonging to the
deletion range. In stdf$137Ahd BPNIBTiCaBtathof thseSThaequkacéofithparairs T&lstitbreased by

the number of kets belonging to the deletign range. In,step 5173, the ST.C Start Tim the STC
secience ORI OIS eI AR By e Toh et AR R g 26 Vhl HelbcC range. I
step 5174, 8ARlayiie¢ MiAcT irdel easiespongingdmibe maimAS isdsereirsed dyniperewmbermaf STCs
belonging to the deletion range. In step S175, among the entries that are pairs of SPN and PTS in the
EP map, erftfiR"IENIAYY tPMBURIRSTANGEIErdeftfoisdelioh TRBEEPARap (e 118G 468

et MR PAs BROSAC B B sl o
routine.  that, after the deletion, the starting point of the Extent EXT[1] is represented by nl1,
and the data length is represented by lenl1. In this case, allocation descriptors of
the Extent EXT[1] in the m2ts file are written as illustrated in FIG. 37C. That is to
say, the starting LBN and data length of the Extent EXT[1] are described as “nl1:
15  lenll”.
[0457]

It should be noted here that, when an Extent that includes a base-view
component and a dependent-view component is deleted, either one of the left-eye
and right-eye images is not left undeleted. Accordingly, there is no fear that an

20  incompatibility may occur between the left-eye and right-eye images. FIG. 38
illustrates how stereoscopic video images change due to deletion of the front part.
The left-hand side of the drawing illustrates the original stereoscopic video images,
and the right-hand side of the drawing illustrates the stereoscopic video images after
the deletion of the front part thereof. The deleted front part, indicated by
25 “DELETED” in the drawing, becomes unrecognized by the device, and a frame
image of a female model that had followed the deleted front part becomes the
starting frame image. FIG. 39 illustrates a stereoscopic video image that is viewed
by wearing the 3D glasses. A line of sight vw3 represents reception of an image
when the active-shutter-type glasses 1008 block light transmission to the right eye.

30 A line of sight vw4 represents reception of an image when the active-shutter-type

132



[0482] In step 5176, the SPN ATC End of the ATC sequence of the main TS is 30 decreased
by the number of packets belonging to the deletion range. In step S177, the SPN STC End of the STC
sequence of the main TS is decreased by the number of packets belonging to the deletion range. In
step S178, the STC End Time of the STC sequence of the main TS is decreased by the number of
STCs belonging to the deletion range. In step S179, the Playltem.Out Time corresponding to the 5
main TS is dkesreasétiity theckhuldier ohiShtss welotwgitig tdefihecgleletidhaahge. difi sightSH80, among

the entries that are pairs of SPN and PTS in the EP map, entries belonging {o the deletion range are
removed oIS e ST tne e d it i O ARG 1 ATUEASBart of ATC
10 sequencgaBTite seshesse . ifhiscllayvehaits a Bstaledraibansiontafdhnnrtecedexpistep S106 of
the flowchart of FIG. 42 that is the higher-ranked routine. [0484! In step S181, the specified middle

part and the Pt pleceespl tisastiehe yaews the alaBuexer riEbtigy hdBagefol BRSCBES to step

S182 in Wh'k‘i@r@?ﬁéb%i@%ﬁa@ér £ ?t%;&cl)fog&.ATC sequence of the main T52 is increased by the
number of packets belonging to the deletion range (TS1). In step S183, the SPN STC Start of the STC

sequence dffdhESinain T52 is increased by the number of packets belonging to the deletion range (TS
1). In step S184, the STC Start Time of STG se ce.of the main T52 is increased, by the number
of STCs betonging Tb BSre SIS b T L1 T e LA B R Prra i bponding t
the main ToRtisl dpeke aikd Pynthe apsdier 8loddGahealongingitatlefoeteposdianger (diSimakgestep S186,
among the entries that are pairs of SPN and PTS in the EP map, entries belonging to the deletion
range (TS1P58 PABTEERAORPIRE U AL e S5lotr8=1a511Y: 48 illustrates a continuation of the
procegyre prg@IFting the middle part of ATC sequence, STC sequence. In step S187, the specified
middle part and a part succeeding the middle part are set as the deletion range (T52). In step S188,
the SPN ATC End dilthe A sd§lendhisifate ihain cpsa isvliewredsedlpst thigart is deleted.

Specifically, the last part is specified as the deletion range as illustrated in FIG. 40A,
and the deletion is performed. The base-view components of the
MVC1080@24p/601/501 base-view video stream and dependent-view components of
15  the MVC1080@24p/60i1/501 dependent-view video stream belonging to the deletion
range are present in the hatched portion of an Extent EXT[7] illustrated in FIG. 40B.
It is supposed here that, after the deletion, the data length of the Extent EXT[7] is
represented by lenl7. In this case, the allocation descriptor of the Extent EXT[7]
in the m2ts file is written as illustrated in FIG. 40C. That is to say, the data length
20  of the Extent EXT[7] is rewritten as “len17”. As described above, a part of the
Extent EXT[7] that includes a base-view component and a dependent-view
component is deleted.
[0460]
FIGs. 41A—41C illustrate the case where the middle part is deleted.
25  Specifically, the middle part is specified as the deletion range as illustrated in FIG.
41A, and the deletion is performed. The base-view components of the
MVC1080@24p/60i/501 base-view video stream and dependent-view components of
the MVC1080@?24p/60i/501 dependent-view video stream belonging to the deletion
range are present in the hatched portion of an Extent EXT[5] illustrated in FIG. 41B.
30 It is supposed here that, after the deletion, the starting point of the Extent EXT[5] is
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30 number of packets belonging to the deletion range (T52). In step S189, the SPN STC End of the
STC sequence of the main TS1 is decreased by the number of packets belonging to the deletion range
(TS2). In step S190, the STC End Time of the STC sequence of the main TS1 is decreased by the
number of STCs belonging to the deletion range (TS2). In step S191, the Playltem.Out Time
corresponding to 5 the main TS1 is decreased by the number of STCs belonging to the deletion range
(TS2). In stegpfettedrhpmg $herehtiiedttalicapthpairspt SRt dbg BABin the EP map, entries
belonging ti){gtilg ?eletion range (TS2) are removed from the EP map. In step S193, the atc id, stc id
that is greater }/ "1" is assigned to the ATC sequence, STC sequence corresponding to the main TS2,

and add "1" to the 19 ipfdasée, idiERlayttenat PridRiRY! G FOEeSPIRAIRIAIAA MRISnT PRat[0486]
FIG. 49 is a flowchart illustrating the procedure for the integration of playlists. This flowchart is also

executed ofRFGRSER thisJalsgion. TAngR bsagmrediiderent BlstaniflCudhE Hbissrigaabosatipnine
extended ediiabiing lagrh thh 3R ARRINIPHRMYI3R i ibadRdexRdmy fef thepnadims treated as

an editable medium. In the present flowchart, two playlists that aré targets of integration are referred to
as playlists dllapati2nindstepiBa05L, o sélectivtisofftleo thite sstibeedstedpatddl i pocergt. Whesh a
selection is.received, th nt roceeds tq.step S202 in which the 3D playlists constituting the two
oo are seh LS BHITAL G S0t L o560 Ao o A SRR e Byl 2 are
added afterqelRyitenadnger aratidlo&kigmdesosptotingdhie o BylisttliRs ‘layiesag #mi 1 -#nonhg. [0487]

In step S205, mpls playlists constituting the two titles are set as playlists 3, 4. In step S206, playitem
informationth¢- ?‘P%ﬂgﬂtﬁmlﬂ’?@%%@ﬁ%‘? e itladedoss daleliayitem information #1-#m constituting
the playlist @Playitems #m+1-#m+n. In step S208, playlist information files defining the added
playlists 1, 3 are written, and playlist information files defining the playlists 2, 4 are deleted. [0488]

Each of the above-ddseribedlinsitaiedds iElgrodited the albedatbeniniesemetoss3ofdhecmidd Gy after a
call is made,from a higher,flowghart. When each 6f th oces nds, the controlyetwns to a
A TR TG0 A S IR SR RS

process in t owchart. e hardware resoturce Is restored, the
process in ttheduighefAiovachenpisiie saltoedti {0d 88 &gt alesofithd abhse fikedafing telitéopresent

embodiment, the function tg edit. a stereoscopic vjdeo can he added by a function expansion without
greatly chaégw&ﬁwa?daﬁvsaapgo POt B}fﬂ?é"@ﬂ-gVﬂBgBFdh?d”&igc%% alid the
Blu-raysRewfiiaile Aisanayeidthatracs thepbasimef thesdayicenclfisenalbipNthgdmelripanufacturers

to produce new products while making use of thp 10 desigg know-how that have been acquired
through theQ3dBe frogutEdelEIbprasawatienstortdr thendasign period for the application products.

The division is operated in the same manner as the deletion of the middle
part. More specifically, a division point, instead of the deletion range in case of the

20  partial deletion, is set in the time axis, and the m2ts file is divided at the division
point into two m2ts files.

[0464]
This completes the description of the editing unit.
[0465]

25 Note that the processes of partial deletion illustrated in FIGs. 37—41 are
merely examples of a limited aspect. On the other hand, to commercialize a
product that causes a device to perform various editing procedures including the
partial deletion, it is necessary to cover various arrangement patterns of Extents.
FIGs. 42—-48 illustrate flowcharts indicating generalized procedures of the partial

30  deletion presuming such various patterns.
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(Embodiment 9) The present embodiment relates to an improvement in which a BD-J 15 application,
whose operation is defined by a BD-J object, realizes playback of an interlace 3D and a playlist
including a stream selection table which includes an entry permitting playback of the
AVC1080@60P/50P video stream. [0491] When an editing application for RREF is implemented as a
system 20 application that runs on the BD-J platform, the APIs that can be used thereby include
"Java2Micr@OBdéion (J2ME) Personal Basis Profile (PBP 1.0)" and "Globally Executable MHP

specification (GEM1.0.2) for. package media targets". Use of these APIs makes it possihle to realize
conirole with use of ik di el S T LG D 2 O P S B TR B et by
using the extR$P8. APHRS fiwhaBOs) tRaHnmedcallae dBRahaxemsionndsuchxasiaddgy for the

network process, java.awt for the GUI process, java.lang for the language process, java.io for the

input/outputieitésisviideath FdbRIIHGIMSALAR BsaiRbilitwhier iated ifi T Hd BN Bigension
includes mefhogly navies beendnbguied dradigIMEthags:?! e JUoIng BIRFTea12YA NRL java.awt,
java.lang, java.io, java.util, and javax.media. 30 Théinterface of these classes is provided as an
embedded Imdafalodnoy, dhsuiplee medium is treated as an editable medium.
[0467]
In step S91, the current PTM is initialized. In step S92, a reduced picture
of the current PTM in the MVC1080@24p/60i/501 base-view video stream is
10  displayed on the GUI. In step S93, the slide bar is moved to a time point
corresponding to the current PTM, and then the control proceeds to a loop composed
of steps S94—S96. In step S94, it is judged whether or not In/Out point has been
specified. In step S95, it is judged whether or not In/Out point has been confirmed.
In step S96, the current PTM is updated. When it is judged Yes in step S94, the
15  control proceeds to step S97. In step S97, it is judged whether or not it is an Out
point and an In point paired with the Out point exists. When it is judged that an In
point paired with the Out point does not exist (No in step S97), it means that it is the
first specification of In point. When it is judged No in step S97, the control
proceeds to step S98 in which the time point of the slide bar is set to the In point of
20  the deletion range, and the control returns to the loop. When it is judged Yes in
step S97, the control proceeds to step S99 in which the time point of the slide bar is
set to the Out point of the deletion range, and the control returns to the loop.
[0468]
After the deletion range is confirmed, it is judge Yes in step S95, and the
25  control proceeds to step S100. In step S100, it is judged where in the time axis the
deletion range is located. When it is judged that the deletion range is located at the
front part, the control proceeds to step S101 in which the front part of the stream is
deleted, and then the control proceeds to step S102 in which the front parts of the
ATC sequence and the STC sequence are deleted. When it is judged that the
30  deletion range is located at the last part, the control proceeds to step S103 in which
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interface. It is therefore possible to create an application that is suited for playback of the playlist of the
AVC1080@60P/50P video stream, as an extension of a programming technique using the classes:
java.net, java.awt, java.lang, java.io, java.util, and javax.media. 5[0492] For example, the
extension API in the BD-J platform includes a get method that instructs to obtain a value held by b4 of
PSR31, PSR29, b3 of PSR231, or b8, b9 of PSR24. [0493] 10The methods of the set/get class include
methods inllezitest fpam tiehastheds of fllettdngabfhendhssoAtsol prioeecdn argtepesitld enmethod

call is inauthentic, the java.lang.lllegalArgumentException t, which is an eyent of java.lang
s, 1t B B T e AL D SIS P TS o St T
programmef; Gaiudeatehatrkroianst bat ises abiesdaeld iy eldRRRR, afanxiepriieads
java.lang.object. [0494 In the present embodiment, a procedure for playing back a plglglist

including a Qrasi SHIecHb bighet b pddin rastrofréhantireRp &y Baltess fd Ahan1b8s@BP/50P video
streamgs pormities AN GPEPEEHG IRLIPIRYING ARES 3RO VI WeEludingRA IHgTAca TP, are

described in an object-oriented programming language as follows. [0495 1) An instance of a
BDLocator stassnehich deketsd file path of the above playlist file (bd://1.PLAYLIST:00001) as an

argument, is gener ]eg t "lc" .25 dﬁln te an instance variagle of.th Locator cl and then

B Locator 100 o eI R P OO QU R Gt & g PR PE0 o
MedialLocatef glassamhiciniakeiswohaiiahle Rt Sgdnsianed viasipble @fiikedBRlepcaionclass as an
argument, istgenerated. Let "Ic" 30 denote the variable name of the instance variable of the BDLocator

class, and I8f ‘b Bewshad WiriElie AZntRabrisiheadhighes ksl BrHHRVe At brIRIARS and the

following is @eRRNRRdescription, two transport streams newly obtained during deletion of the
middle part of the main TS are referred to as main TS1 and main TS2. Also, two
playitems corresponding to the main TS1 and main TS2 are referred to as
“Playltem#x” and “Playltem#x+1".
[0469]

15 In step S130, the main TS1 and main TS2 are obtained by copying the main
TS referred to by the main path information of the 3D playlist. In step S131, the
specified middle part and a part succeeding the middle part of the main TSI are
specified as a new “deletion range”, and a partial deletion is executed. In step S133,
the specified middle part and a part preceding the middle part of the main TS2 are

20  specified as a new “deletion range”, and a partial deletion is executed, and the
remaining part of the main TS2 is recorded as sub TS2.

[0470]
In step S134, playitem information #x that defines a playback section in the
main TS1, and playitem information #x+1 that defines a playback section in the

25 main TS2, are generated in the main path information in the playlist information.
[0471]

In the deletion of a part of stream illustrated in each of the above flowcharts,
when the deletion range corresponds to one Extent, the starting address and the data
length described in an allocation descriptor corresponding to the deletion range are

30 deleted, and the next and onward Extents are moved forward in the order and the
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MediaLocator ml = new MediaLocator(loc) [0497] 5iii) An instance of a javax.media.Manager.creat
playback device class, which takes a variable name of the instance variable of the MediaLocator class
as an argument, namely a player instance, is generated. Let "ml" denote the variable name of the
instance variable of the MedialLocator class, and "PlaybackDevice" denote a variable name of an
instance variable of the player instance, and then 10
"PlaybackDexiaetMzteagdicie afifked bheidbgvic&lowldVés, dastribadtd498]it is rajd dsityflstart(), which

is a member function of a JMF player. instance, is called to start the playback af the playlist. When
iy bk DA LT ARG 0 U 0 th QLA o g (S el R
"Player.stanhsiscadfe farcHhagtiBY SeamionmEdhR @0\ alRyist playbadd wikhiuseraied apability

value obtained by a status obtaining method, it is possible to describe, in an object-oriented
programmirqu:b?ﬂdﬂai’@éi, 4eode that causes a playlist to be played back only when a capability such as
the ong desgyieg in Embodiment 6 is provided. [0499] 20The following describes the HAVi device
configuration. The HAVi device configuration of the BD-J terminal adopts a layer model in which a
screen overlay is réalZedHbyiove rfayindnaat bidlcistraingl flaneadenlicdetotistodfighxatoddtisnage of

JPEG imagﬁ asctlgle baclggr(?el%n image; a subtitPtRIane d%:e fo%storing frb%q go(?feﬁ%iesplayed;
0

and a BD-J p(f%e %vll%e for aar%t\e/\ﬁna garﬂselr%l ora g%o%ré)ﬁ i t(hesé b put mode, each of the

backgroundiplaoRage\dcer Kubtithe nlapeatieyiceheahtbBEI-daplasie tiriiae.is tonprsedwtiefteye and
right-eye plane memaries. As restrictions on playback of the AVC1080@60P/50P video stream and

the MVC1088iEBIST501Vidad s mIscshngUrvAdahifsoipiams dbvmre fassrinsm it 38d the

backgrgund-piapgiiv §8h PrHRGIsRIaY. 3AUCRABH rangeThe following describes restrictions defined in
the BDMVRecording Specification. When b4 of PSR2g9 is set to "1", or when b8, b9 of PSR24 is set to

"1", the play€fddks not support video scaling or playback of the AVC1080@60P/50P video stream
and the MVC1030G0500idq oA, WP 1o AYCIPBGEORIEDR. viden Jysamor he 3D

interlaced video stream 15 played a ground plane Is maintaine e set In the non-visible
state, or onlrarapdatedofritie SRNEDh ranie EHN @O rine disivhilid¢hEPAVEH080@EEP/SOR2yideo

moans that RO UV FAHSBN A1 SR HECA IO AL TRy bu A BoABST eA Fotums

FALSIE AlsgietlBysizgRes PRIT63) sfdhepNIEMidensiveicariahfetiink EAlor o AeHWelbl ERpL]
range in the target Extent are obtained. In step S143, it is judged whether or not
the deletion range identified by LBN(SPN(In)) and LBN(SPN(Out)) covers a
plurality of Extents. When it is judged that the deletion range exists in one Extent,
the control proceeds to step S145 in which the allocation descriptor of EXT is

20  rewritten.

[0474]

When it is judged that the deletion range covers a plurality of Extents, the
control proceeds to step S148 in which the deletion range is divided in accordance
with the boundary between Extents, and the rewriting of the allocation descriptor of

25  Extent in step S151 is repeated for each of the divided portions obtained by the
division (step S149). The loop ends on a condition that it is judged Yes in a step,
and the control unit maintains the same state until this condition is satisfied. Each
time the loop circles around, the control variables “In” and “Out” are changed to
values of the next data element, and the data element indicated by the control

30 variables is subjected to the process of the loop. The processing structure is to
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While the MVC1080@50i/60i or AVC1080@60P/50P is played back, the scaling API call by the BD-J
application fails. This means that "org.dvb.media. 15
BackgroundVideoPresentationcontrol.setVideoTransformation” returns FALSE. [0502] The JMF
players of older versions operate as follows. When PSR31 indicates a version lower than 0250, the
implementation depends on a situation where a JMF player is prefetched or started in the case where
a player of pessisn a0 afseplarplatylisf dfitaerkiore§adl).timthikesitugtionclasmathod. that is the same
asa methogo % by any of the prefetched or started JMF players is held. When the BD-J application
plays back %I list of version 2.5 or after, a code for avoiding connection in terms of compatibility is

used. This code hagfigenPioa AMOINERHRS iPaYEFindD thEhRweTsin sTdicRiediby BSRaptis-¢hecked.
[0503] - The version of the playlist is compared with the version indicated:S;[/ PSR31. [0504] 30- The

playlist is pihyEdiircharids hdotailshsiransieshyimareacifighesteRsnthverkidn®dftie playlist.
When the veRian pdiatedhy PSRRLisdyerban e veraion abitmelavliztang alisuaiye playlist o
a playlist of a lower version is played back. [0505] 5When the version Y of the playlist satisfies Y>X, it
fails by issunmabtesdiicE usavaitaistelevenaiB506] spedifyimegB- Fpéokagedohthalhegtpdevice, a
system APL(eTIg PIeIFCH 9L RIS LA U RETSHENH PR s present
flowchart, the processing-target Extent and allocation descriptor in the x™ round of
process in a loop are referred to as “Extent E[x]” and “allocation descriptor E[x]”,
10  respectively.
[0476]
In the present flowchart, the control first goes to a loop composed of steps
S161-S162—S163. In step S161, it is judged whether or not the deletion range
exists in the last part of Extent E[x]. In step S162, it is judged whether or not the
15  deletion range exists in the front part of Extent E[x]. In step S163, it is judged
whether or not the deletion range exists in the middle part of Extent E[x]. The
contents of the judgment step correspond to a plurality of location patterns of the
deletion range in the Extent, and a process corresponding to a value that may be
taken by the deletion range is executed. The judgment step has a role of branching
20  the processing procedure to an appropriate procedure depending on the location
pattern, among a plurality of predetermined location patterns of the deletion range,
which is taken by the processing-target Extent.
[0477]
When it is judged Yes in step S161, the control proceeds to step S164 in
25  which the last part of Extent E[x] is cut by subtracting the data length of the deletion
range from the data length of the allocation descriptor E[x] in the file entry of the
m2ts file. When it is judged Yes in step S162, the control proceeds to step S165 in
which the front part of Extent E[x] is cut by first adding the data length of the

deletion range to the starting address of Extent E[x] in the allocation descriptor E[x]

30 in the file entry of the m2ts file, and then in step S166, subtracting the data length of
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10 situation where the version Y of the playlist satisfies Y>X, the operation of the JMF player by the
"blulay.prefetched.playlistioagding” changes as well. The JMF player should not be played back when
the "blulay.prefetched.playlistloagding” is set to No or an undefined value. This is because a normal
playback cannot be guaranteed if a playlist of a version higher than that of the player device is played
15 back. If the Start method or SyncStart method, which are method functions of the JMF player, is
called from th8dxldtapploatofrotihelpdales tegte sfabd s iocatiom dbecReteodibgUnavailable event to the
BD-J applic&ti?{% [0507] The JMF player should not be played back even if the 20

"blulay.pref é .playlistioagding" is set to Yes. This is because a normal playback cannot be

guaranteed if a playiaicef / MefisipR D iBhetHb eI dhecRirles deearsdarypstbackxitifie Start

method or Sl%/ncStart method, which are method functions of the JMF player, is called from a BD-J

application,BRelpihgdatielrpathod dbas ourarrivinadinpreemassaraper ddahitosdBDRtBpplication.

25[0508]  Am defipRd i)Vl o WD BRSAGRAYBRRENGHACHIR G FoplayerAgeds to be
closed. When the JMF player is closed, the operation of the JMF player becomés undefined. [0509]
30(Embodinhedatio0)range (Ftep BII6WingndestibesatstridtsnspimpbietldmthicliPG stimposehd I1G
stream in the.Blu-ray. ritable disc version 2.5, gnd restrictions | d gn.the IG stream in the
RREF. 105101 EAR b lep S 8 Bt e SR R B e o R EP B gment in

the PG streanmédibastyovestag sldelddoiotddg preshatinitbe thetivegarion pisthedederaciiy € ontrol
segment in the IG stream. This is because the PG stream assumes a decoder model that performs
decoding by ¥ Blobsa2fosHe (6R YAGe "PTS(DSN[PCS])" of the presentation time stamp of the
packefowhifd)usmres the presentation control segment PCS that belongs to the nth display set DSn
and defines the interactive control of the PG stream, indicates the end point of the active period of the

presentation controfF¥egriént. Mlugilatespths (DSredyrC 8]y delgiingetisudronie pampl ofhthe packet,

which Storegetqhueence, STC sequence. This flowchart is a detailed expansion of the procedure

of step S102 of the flowchart of FIG. 42 that is the higher-ranked routine.
[0480]

15 In step S171, the SPN_ATC_Start of the ATC sequence of the main TS is
increased by the number of packets belonging to the deletion range. In step S172,
the SPN_STC Start of the STC sequence of the main TS is increased by the number
of packets belonging to the deletion range. In step S173, the STC Start Time of
the STC sequence of the main TS is increased by the number of STCs belonging to

20  the deletion range. In step S174, the Playltem.In Time corresponding to the main
TS is increased by the number of STCs belonging to the deletion range. In step
S175, among the entries that are pairs of SPN and PTS in the EP_map, entries
belonging to the deletion range are removed from the EP_map.

[0481]

25 FIG. 46B illustrates the procedure for deleting the last part of ATC
sequence, STC sequence. This flowchart is a detailed expansion of the procedure
of step S104 of the flowchart of FIG. 42 that is the higher-ranked routine.

[0482]
In step S176, the SPN ATC End of the ATC sequence of the main TS is

30  decreased by the number of packets belonging to the deletion range. In step S177,
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15 presentation control segment PCS that belongs to the display set DSn+1 that is immediately after
the display set DSn, indicates the start point of the active period of the presentation control segment.
[0512] A value "PTS(DSn[ICS])" of the presentation time stamp of the packet, 20 which stores the
interactive control segment ICS that belongs to the nth display set DSn and defines the interactive
control of the 1G stream, indicates the end point of the active period of the interactive control segment.
A value "DTiB{38iW NITCSFhdfdhehd Sdidedimenstantplaf thapdket datriels sddrg slibenimtédractive

control segment ICS that belongs to, the, display set DSn+1 that is i di Jgﬁ%ﬁﬁr e display set 25
e, incio LA S EUBHR T e HE UL o6 0o HhcHSer b Botol e ic M base. e
playback timgesf the-buereesemiatiaRifOrtrel geaineets N thintRiadilye SR segmantsteelonging to
different display sets differ by one frame or two frames. The difference depends on the frame rate.

When the réigtelelgiden stegem idnngmveltBobsediastipndub dvasnsomespomsingg e Stisfied.
30PTSEDSHRGSHE RN LLA0PBAME FAEEE SETREPBEBAR TS HCGRY deletioff Rgibthe fglated video

stream is not the AVC1080g60P/50P video stream, the followiRg Ts satisfied. PTS (DSn[PCS ICS]) +

(90000/franstepatd 39, PTB P Sre-¢nPECShaS)y¢aHi 3] G BN atich8iiS11) the EPhenapovetaasbodiments

are described, on the premisg that one transport stre WI%'ch is, a multiplex of the base-view video
%ﬁ R he %%leq E?e %bm h EP

longin 10N, range arc remoyv. e map. . .
stream and the o‘%p ndent-view Vided ream,’Is i e preserR embodiment, editing such as a

partial delefiosg3ljvision and integration is performed on a stereoscopic interleaved stream 10 file in
which a transport stream including the base-view videq stream_and a transport stream including the

dependent-view videtstdAnl Mrtraies dgednressdie ok ael FHASnEe (6% 4] - esst sda%RY 508
illustrae ong exampl&PAJLRRIIRT afed i R Hhr: SIEICRSEARIE ANiBHRANE SiFRafrJig(ReI file). FIG.

50A illustrates a plurality of Extents constituting an ssif file. FIG. 50B illustrates file system information
pertaining toftRepcritinfthecdowehinisifdtdd id2iet 5ol ethehts-syskethrptneation includes a
directory fiITl f8t SSIF directory and a file entry of the ssif file. The SSIF directory file includes: a file
identification descriptor of the SSIF 20 directory; and a file identification descriptor of the ssif file. The
file entry of the ssif lilesiaelbtes, ahdegerpliedtagddie 2B tagl, the plogattondiegchptesflangtet and an
allocation descriptor sequence. Th g scriptor tag"” js a tag that indicate tg t the descriptor itself is a
file entry. TA® B nfglarl%fbgf“hf{r catss & ﬁteﬂ'ﬁ%g tidh Sfetﬂe§ﬂl ity W8EP THE lead line

indicatgs thelpsgTup Skiheof the ATC sequence of the main TS2 is increased by the number
of packets belonging to the deletion range (TS1). In step S183, the
SPN_STC Start of the STC sequence of the main TS2 is increased by the number of
packets belonging to the deletion range (TS1). In step S184, the STC Start Time
of the STC sequence of the main TS2 is increased by the number of STCs belonging
20  to the deletion range (TS1). In step S185, the Playltem.In_Time corresponding to
the main TS2 is increased by the number of STCs belonging to the deletion range
(TS1). In step S186, among the entries that are pairs of SPN and PTS in the
EP map, entries belonging to the deletion range (TS1) are removed from the

EP_map.

25 [0485]

FIG. 48 illustrates a continuation of the procedure for deleting the middle
part of ATC sequence, STC sequence. In step S187, the specified middle part and
a part succeeding the middle part are set as the deletion range (TS2). In step S188,
the SPN_ATC End of the ATC sequence of the main TSI is decreased by the
30 number of packets belonging to the deletion range (TS2). In step S189, the
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25 structure of the allocation descriptor sequence. As indicated by the close-up, each Extent ID that
identifies each Extent is associated with a pair of the starting address of an Extent and the data length
of the Extent (nl:lenl, n2:len2, n3:len3...). That is to say, the ssif file illustrated in FIG. 50A is composed
of 10 Extents: EXT2[1], EXT1[2], EXT2[3], EXT1[4], EXT2[5], EXT55[6], EXT2[7], EXT55[8],
EXT2DI[9], 30 and EXT2D[10]. The starting addresses (LBN = nl, n2, n3...) and data lengths (lent,
len2, len3.. SIINtIRBE HrtentftheeSA&Ssrechire thithd onatiohiSle scdptorasé dhey fileeantrybeoro€sponding

to the ssif file. The recording devjces and playback ices recognize the, su e of an Extent as
the data coﬁﬂﬁ]ﬁ?ﬁsgiﬁi?ﬁg stf%ult\?ﬁgagalle&’r%%éy cﬁﬂg in StH‘bs ﬁ%ﬁt?)oéh &%gﬁgﬁ%ﬁ{'@mﬁwgly, the
front part ofofiie ExEentgacmee sethteshin MESUriting:thea k&b iotReigaiSe VST aRhstypigaiting the data
length in the allocation descriptor. Also, the last part of an Extent can be deleted by maintaining the

starting addfet sledetingriangsd T HatdnetgproiP thdhaBkatsmiQsériptae posiespeodiaifce
supporging {je H&%iﬁy‘fct}?fﬁé‘&%&%%%%ﬁhﬂ% FEEARIRNFEWIR 18 RGN AeSLIRIGH AGerdingly, if

description corresponding to a part of a file is removed from the description in the allocation descriptor,
the presendd 82ihe Jmarter thd%ile mnmgndre kdugsitest Bydheatevide SEN-IBJSDAS aivalbie "x" in a

pair of pareptheses ([x]) dengtes an Extent |D. Let "x" denote itrary value taken 15 by the Extent
. then thel S e e DR BORR ot e TR P G5 TAeeH it Bocoased
both the 2DERutpIpmMoLe aesl 10 BDIruipUtidIade; i@ HaXT2pbubidycarrbe agdgasedomy in the 3D
output mode;_(3) EXT2D[x] which can be accessed gnly in the 2D output mode; and (4) EXTss|[x]
which is a C%B(dogleﬂ)@flﬁﬂ’ ahd-caFANENSEeALEPORRIHS dethD BatB Ut SrodBd R85 16] (O thehe ssif file

is opeqipd ineany, OftNREIOPMGIR-AERRMING RENG ASRESH @hYSS- thEthrredormats are: m2ts file; file

base; and file dependent. [0517] FIG. 51 illustrates how Extents included in an ssif file become
the structurtl4Bdlements of the files of the three formats. [0518] One or more Extents in the ssif file

consiteson dtgRock e g LR e e s ppeved o
playlists. This flowchart is also executed only when it is judged, in the judgment
on the editability using the set value “X” in the extended editability flag of the

15 AppInfoBDMYV data in the Index.bdmv, that the medium is treated as an editable
medium. In the present flowchart, two playlists that are targets of integration are
referred to as playlists 1 and 2. In step S201, a selection of two titles to be
integrated is received. When a selection is received, the control proceeds to step
S202 in which the 3D playlists constituting the two titles are set as playlists 1, 2.

20 In step S203, playitem information #1—#n constituting the playlist 2 are added after
playitem information #1—#m constituting the playlist 1, as playitems #m+1—#m-+n.
[0487]

In step S205, mpls playlists constituting the two titles are set as playlists 3,
4. In step S206, playitem information #1—#n constituting the playlist 4 are added

25 after playitem information #1—#m constituting the playlist 3, as playitems
#m+1—#m-+n. In step S208, playlist information files defining the added playlists 1,
3 are written, and playlist information files defining the playlists 2, 4 are deleted.
[0488]

Each of the above-described processes is provided as a subroutine, and is

30 executed only after a call is made from a higher flowchart. When each of these
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30 composed of Open-GOPs as the dependent-view components. In the interleave format of the ssif
file, the dependent-view data block and the base-view data block are arranged alternately. For the
sake of simplification, it is presumed here that the data block is composed of one Extent. [0519] 5In
FIG. 51, each of the dependent-view data blocks and the base-view data blocks is assigned with a
data block number (1, 2, 3, 4, ...). The data block numbers are ordinal numbers of the data blocks in
the ssif file, andedsits idsk shkaving thecsame toumhecese neddetbgetbeflfrachtre ssWiile thisthis way, it

is possible to create variations of the ssif file by changing the combination of the three 10 types of
Etents (DX e e BT B TSab 0T oreth FP B drLE A L G Ee Extents
constitutingjthesgifdide. The second row illustrates a file (m2ts file) that is composed of base-view data

blocks and 2D base-view data blocks. The m2ts file is composed of four Extents: 15 EXT1[2], EXT1[4],
EXT2D[9], #¥PRXT2D[10]. These Extents include base-view data blocks B[1], B[2], B2D[3], and

B2D[4]dhat constituk themajey T iRt NeBARRING MY GHABA@ARAGARAL PRRERIRW HidRC stream.

Thus, when the file is opened, the base-view daéa blocks and the 2D base-view data blocks are read
into the mentbtrya 20§65BLppic Viteothiag roev dkidsitabes a file(fite baggndianiswethopogeehtf only

base-view d t&% b{ock&l. T]t;aer é]l\lg iraea%? |Ssb gom eogtedc%fl rfour I? te EXT%M iTl[ﬂlf E)?;Il'55[6], and
888" Bxt N E Ee g'é‘] B s ANd BsS X]Par?’oe]ihus, when

EXT55[6]. ents heide baseview data biocks’ , BSS

the file baseng apenBt-ihe Rearvigheddiacbisiaksr2thateaieachintbatie aremeordeldd22] ThisThe fourth
row illustrates a file (file dependent) that is composed of only dependent-view data blocks. The file

dependent 2Bl ESRrofvsE MBRHARUESET 5919T o R WEDERSYSTS A Ie woedpPe ¥hRel Bktents
includgy30 deppadeRtvigwHaimllesks R, RRliPISh ARG PHE EQMS{)%%WB@JQE) papdent is

opened, a source packet sequence constituting the dependent-view data blocks constituting the sub
TS includingiehanean bsoies2apBuiBbiadbe npphcsitn pigduditream is read into the memory.

[0490]
(Embodiment 9)
The present embodiment relates to an improvement in which a BD-J
15  application, whose operation is defined by a BD-J object, realizes playback of an
interlace 3D and a playlist including a stream selection table which includes an entry
permitting playback of the AVC1080@60P/50P video stream.
[0491]
When an editing application for RREF is implemented as a system
20  application that runs on the BD-J platform, the APIs that can be used thereby
include “Java2Micro Edition (J2ME) Personal Basis Profile (PBP 1.0)” and
“Globally Executable MHP specification (GEM1.0.2) for package media targets”.
Use of these APIs makes it possible to realize controls with use of the data structures
and playback units described in the above embodiments by using the extension API
25  for the BD-J platform (called “BD-J extension”) such as java.net for the network
process, java.awt for the GUI process, java.lang for the language process, java.io for
the input/output process with the recording medium, and java.util which is a utility.
The BD-J extension includes methods having been inherited from the methods of the
following classes: java.net, java.awt, java.lang, java.io, java.util, and javax.media.

30 The interface of these classes is provided as an embedded interface or a super
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[0523] 5As described above, the ssif file is opened as any of the m2ts file, the file base and the file
dependent by reading necessary Extents among the Extents constituting the ssif file. [0524]
Furthermore, since the Extents included in the ssif file are defined by the 10 allocation descriptor as
described above, the ssif file is read in a format corresponding to the output mode by the recording
device. The above-described EXTI[x], EXT2[x], EXT2D[x], and EXTss[x] constitute different stream
files such amthefdide. baies filedépendesttdadoneBtstiilen Bhphdivese thatentsigadforgddyoablve a

sufficient length as not to cayse an flow | ad.quffer, The following 15 explains the lower
it of caci b o ERAAYS ChrlBiuig 11s e B e bR et s RS A Sl i o
EXTI[X] of theddehasm is detaiipiredsadhaicarandsriipwdeas nokoseyr v daublghufier in a jump
period which extends from the last Extent in a base-view data block to the first Extent in the next
dependentiAtdtddtaMldarandediimp period which extends from the last Extent in 20 the
depengent-t@qwﬁiata block to the first Extent in the next base-view data block, during a playback in the

3D output mode. Here, the double buffer is composed of a first read buffer and a second read buffer.
The first read buffelFisrttxeasarte te b aesidrbAffdripridweididd-ihpdaplasbaoklddeice got platlind back the

Blu-ray Re nly disc in the 2D output mode. ZS[EO) 2 re, | jymp30D ﬁ%ﬁé te the fime period
recuirec for LA e P I B10 Ko BeOL T T Bkt (el ML Ekdhe i the pin
dependent-pevf @aRIAock, and let TBjump3D(n) denote the time period required for a jump from the
last Extent in the pth dependent-view data block to the first 30 Extent in the (n+Oth base-view data

block. Notemfgpl}FjumpBD(n) and TBjump3D(n) are jump time periods in the 3D output mode in the
BD-3Qplayer modefp{0526ihods of the set/get class include methods inherited from the

methods of java.lang.object class. Also, when an argument in a method call is
inauthentic, the java.lang.Illegal ArgumentException event, which is an event of the
java.lang class, is thrown. Since the class has inherited the methods and events of
java.lang.object, the programmer can create a program that uses values held by the
15 PSR, as an extension of java.lang.object.
[0494]
In the present embodiment, a procedure for playing back a playlist including
a stream selection table having an entry for which playback of the
AVC1080@60P/50P video stream is permitted, and a procedure for playing back a
20  playlist including an interlace 3D, are described in an object-oriented programming
language as follows.
[0495]
1) An instance of a BDLocator class, which takes a file path of the above
playlist file (bd://1.PLAYLIST:00001) as an argument, is generated. Let “loc”
25 denote an instance variable of the BDLocator class, and then “BDLocator loc =
newBDlocator(bd://1.PLAYLIST:00001” is described.
[0496]
i1) An instance of a MediaLocator class, which takes a variable name of the
instance variable of the BDLocator class as an argument, is generated. Let “loc”

30 denote the variable name of the instance variable of the BDLocator class, and let
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Also, let Rud3D denote the speed at which each base-view data block is 5 read into the first read
buffer and at which each dependent-view data block is read into the second read buffer, and let
Rbext3D denote the average speed at which the base-view data block is transferred from the first read
buffer to the video decoder. Then, the lower limit of EXTI[n] is represented by the following expression
for the condition A. 10[0527] <Condition A> Lower limit of EXT 1 [n] >
(Rud3D8Rbent30pBedBinfiddxt88N ¢ IHjam pBDine Xt Tadilk] YR o3¢ A8 JurapD idps Tiedlower limit
of EXT2[n] is determined. sq that.an underflow does not 15 occur in the double buffer in a jump period
A PllerRER dRtiHeE

which exte épendent-view data block to an Extent in the next base-view data

block, and a jump perégehwhiahoexiandsdpmiam ddemoiltg base-view data block to an Extent in the
next dependent-view data block, during a playback in the 3D output mode. Here, let TFjump3D(n+1)

denote the ﬂ?ﬁ@ﬂeriod required for a jJump from the last Extent 20 in the (n+1)th base-view data block

to the fyst Extent in;fjye AHFH@aﬁ%@e&’%‘5‘&’@%8@_@%&2&&@8&@5{??&@%&9e&‘éllﬁéhﬁlééfs%fage

speed at which the dependent-view video stream file is transferred from the second read buffer to the
decoder. Themcthtkewemimitbdé BXME (o] ibarepreseatettibhlthefftibMed dxpressichssrathancondition

B. Note that the S%?ted Rud3D anld the average sg)eed RbteétBDLa{e“th:Ia,Z#% éﬁﬁee s in the ng output
mode in thé' BU3D playet model. 95287 L6raitioR BS ™ ““Lower limit of EX T2{f > 47
(Rud3D8Ruext3Df Rud 3batketexta P bl 8jomip3Dny dia Kd dator LRV AR + Phybue&Devidg)) 30

The lower limit of EXT2D is determined so that an underflow does not occur in the read buffer of the

playback d&\iRe!h & Pl msismEnadasanct orhelm S ERe RIAYS HaskRiewsdBck to the
first Exgent inpihepaexbRare-viaundaia Qlogk shing BR¥pagk RstheseaBeaD output mode. 5[0529]

Here, let Tjump2D(n) denote the time period required for a jump from the nth base-view data block to
the (n+1)th [B48&view data block, let Rud2D denote the speed at which each base-view data block is

[)‘?ggki rllstotrtahr?s;sfrcel dbl%feﬂas"’%{“{' L RREIRRHIRNPIG D AV RIRASPSES FNIT e Dassyiqy data
called to start the playback of the playlist. When “PlaybackDevice” denotes the
variable name of the instance variable of the player instance, “Player.start()” is

15 described. By conditioning the above playlist playback with use of a capability
value obtained by a status obtaining method, it is possible to describe, in an
object-oriented programming language, a code that causes a playlist to be played
back only when a capability such as the one described in Embodiment 6 is provided.
[0499]

20 The following describes the HAVi device configuration. The HAVi
device configuration of the BD-J terminal adopts a layer model in which a screen
overlay is realized by overlaying: a background plane device for storing a decoded
image of JPEG image as the background image; a subtitle plane device for storing a
subtitle to be displayed; and a BD-J plane device for drawing a menu or a gadget.

25  In the 3D output mode, each of the background plane device, subtitle plane device,
and BD-J plane device is composed of left-eye and right-eye plane memories. As
restrictions on playback of the AVC1080@60P/50P video stream and the
MVC1080@60i/50i1 video stream, scaling of the video plane device is not permitted,
and the background plane is set to non-display.

30 [0500]
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10 from the read buffer to the video decoder. Then, the lower limit of EXT2D is represented by the
following expression for the condition C. [0530] <Condition C> Lower limit of EXT2D >
(Rud2D8Rbext2D)/(Rud2D-Rbext2D) 15 Tjump2D(n) EXTss is calculated as follows. When a
jump from a reading of an Extent to the next Extent is to be made, the buffer should be occupied by a
sufficient amount of data immediately before the jump. Accordingly, when a stereoscopic interleaved
stream file is to be fEad, foBawazbulfecniemsd s ¢ststorensnddEidedt, iandhz20 BéaMivehesadiagduffer

under flow should be.avoided. Accord] extss, which is the mini E ize is calculated as
e aot ST oV B o o2 B L hai i B BSOS IR o £ Tai
Rud72)/(1060>x 8}hx (Rexges 193MRuI2 XibreRexEDX 1920  Jp thaagbeyve Condiign D, Rud72
represents a data rate of 72mbps in transfer from the BD-ROM drive in the 3D ougmt mode, and Tdiff

represents & Y&IA)&HEOMRIO8BcuryidprRen réiseany Exitht ERT2[MY0RIEERRY A/a8pendidfoview
30datagplock,.[9532] whi ENRCARIGBHIBL G¥RIGPAHAPLERONEX GRS e algaled i ggrordance

with BD-ROM part3-1 2.4. In the Blu-ray Rewritable version 3.1 format, the stereoscopic interleaved
stream filesstreath tosb@layedateatkn tie shackgramiemdans abousmiltiihedt thisballocation thiee seamless

playback Cahrg)rlll%lbmebgeugtraa}&t eo%d(') P};—) gg’]update of the stored content is performed. While the

AVC1080@60P/50P video stream or the 3D interlaced video stream is played back,

the scaling API call returns FALSE. This means that the set transform API of the
10  background plane playback control of JavaTV returns FALSE. Also, the size set

API call of the AWTvideosize control returns FALSE as well.

[0501]

While the MVC1080@501/601 or AVC1080@60P/50P is played back, the
scaling API call by the BD-J application fails. This means that “org.dvb.media.

15  BackgroundVideoPresentationcontrol.setVideoTransformation” returns FALSE.
[0502]

The JMF players of older versions operate as follows. When PSR31
indicates a version lower than 0250, the implementation depends on a situation
where a JMF player is prefetched or started in the case where a player of version X

20  wuses a playlist of version Y(Y>X). In this situation, a method that is the same as a
method used by any of the prefetched or started JMF players is held. When the
BD-J application plays back a playlist of version 2.5 or after, a code for avoiding

connection in terms of compatibility is used. This code has been programmed as

follows.
25 - The version indicated by PSR31 is checked.
[0503]
- The version of the playlist is compared with the version indicated by
PSR31.
[0504]
30 - The playlist is played back when the version indicated by PSR31 is higher
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This completes the explanation of the Extents constituting the ssif file. Having finished explaining the
ssif file structure, a description is given of the stream structure of the ssif file. In the stream structure of
the ssif file, a main transport 10 stream (main TS) including a base-view stream is stored in a
base-view component, and a sub transport stream (sub TS) including a dependent-view stream is
stored in a dependent-view component. Accordingly, a base-view component and a dependent-view
componenttara ghaeratadiby parfoptiphstne Wikewitigepvocessesiihcatderbyl P§BAdrasingvetementary

streams; (2),generating transport streams; and (3) 15converting the TS (tra rt stream) packets
conattting 118 i Gpol0 SPRA G Sba SERERE BT o & ey Aot AR e HSbedure for
generating {hedepgndekt-view data block and the base-view data block. 20[0535] The right-hand

side of FIG. 52 schematically illustrates how base-view data blocks (B[x], B2D[x], Bss[x]) to be stored
in Extent EX¥993X] are generated by multiplexing. First, Closed-GOP 501, which is composed of

base-view compongyis, anglaRIaliyef gugle Kapas: SQfNCR-ase accrsR LEQF%&LEHQ qudio 25
stream, are converted into PES packet sequences 502 and 508, and further into TS packets 503 and

509, respeactvelycf0sE8]adahikadyculata of a PG stream 504 and an interactive graphics 510 are
converted i 6%15(58 packet sequences 505 and 511, and further into TS packets 506 30 and 512,
respectivel;rf. base-view data block is generated by multiplexing these TS packets into one

stream. The base-vigwhdasdhlqeicksgtase thin fiag Erldidtide Xd g¥bshanbIEXTiashs] phufdretiastin FIG. 51.
A transport stream including the base-view video stream obtained in the above procedure is called
"main TS". Ebgg)p}ayhst information (blulay.prefetched.playlistloagding) is present. In the
10  situation where the version Y of the playlist satisfies Y>X, the operation of the JMF
player by the “blulay.prefetched.playlistlioagding” changes as well. The JMF
player should not be played back when the “blulay.prefetched.playlistloagding” is
set to No or an undefined value. This is because a normal playback cannot be
guaranteed if a playlist of a version higher than that of the player device is played
15  back. If the Start method or SyncStart method, which are method functions of the
JMF player, is called from a BD-J application, the player device needs to return the
ResourceUnavailable event to the BD-J application.
[0507]
The JMF player should not be played back even if the
20  “blulay.prefetched.playlistloagding” is set to Yes. This is because a normal
playback cannot be guaranteed if a playlist of a version higher than that of the player
device is played back. If the Start method or SyncStart method, which are method
functions of the JMF player, is called from a BD-J application, the player device
needs to return the ResourceUnavailable event to the BD-J application.
25 [0508]

As defined in JavaTV, when ResorceAvailableEvent occurs, the JMF player
needs to be closed. When the JMF player is closed, the operation of the JMF
player becomes undefined.

[0509]
30 (Embodiment 10)
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5As described above, the parent-screen video stream, audio stream, PG stream, and IG stream are
multiplexed into the Closed-GOP of the base-view data block. [0538] The left-hand side of FIG. 52
schematically illustrates how a 10 dependent-view data block (D[x]) to be stored in Extent EXT2[X] is
generated by multiplexing. First, Open-GOP 601, which is composed of dependent-view components,
and a plurality of audio frames 604, which constitute the audio stream, are converted into PES packet
sequences 602 andlbe5fdvmghdesntdhEsS ppatrikeisB0 Inapos &0 Gyrethpe PlvelireSimidady IGata of a PG

stream 607 and an interactive 15 graphjcs 10 are conyerted into PES packet sequences 608 and
11 anct foMHEHT e BHEFR T LT 69° L Suhgety S SRR DA B i
generated RyrgauitiplexdRRipgse TS packets into one stream. The dependent-view data block is stored

in EXT2[x] as illustrated in FIG. 52. Also, a transport stream including the dependent-view video
stream obtddin the above multiplexing procedure for 20 generating the transport stream is called

'sub TS". [0539]  a FiR A3 iksvaieslaedriatianships ameng sl iormalianfienpigylist, and

stereoscopic interleaved stream fite. The right-hand side of FIG. 53 illustrates the stereoscopic
interleaved stgazentfile flan & ¢hettefirhand sidevikulspatesutidenchihb@ irdermt atidhefite oS petidthe arrows

splitl and split2, indicate that an m2ts file and.a file dependent ohtajned b %iﬁvi ing the stereoscopic
meoalotutit sttt ot ot R el b e M U i i

Extents EXAdp(n2Q Fddcdabxlmoastithiing:termeti fitlitigebsaberpdpanmd|ustrates the basic entry map
(EP map) in 00001.clpi that is clip information for the m2ts file, the third row illustrates a 3D playlist, the
fourth row illilrhkes EP map SS which is a stereoscopic version of the entry map, and the fifth row

illustraigs Extent EXAT2bsl,consiityiisghiipe N5 dePeRdeitsentation time stamp of the packet,

which stores the presentation control segment PCS that belongs to the n™ display set
DSn and defines the interactive control of the PG stream, indicates the end point of
the active period of the presentation control segment. A value
“DTS(DSn+1[PCS])” of the decode time stamp of the packet, which stores the
15  presentation control segment PCS that belongs to the display set DSn+1 that is
immediately after the display set DSn, indicates the start point of the active period of
the presentation control segment.
[0512]
A value “PTS(DSn[ICS])” of the presentation time stamp of the packet,
20 which stores the interactive control segment ICS that belongs to the n™ display set
DSn and defines the interactive control of the IG stream, indicates the end point of
the active period of the interactive control segment. A value “DTS(DSn+1[ICS])”
of the decode time stamp of the packet, which stores the interactive control segment
ICS that belongs to the display set DSn+1 that is immediately after the display set
25  DSn, indicates the start point of the active period of the interactive control segment.
In this case, the playback times of the two presentation control segments and
interactive control segments belonging to different display sets differ by one frame
or two frames. The difference depends on the frame rate. When the related video
stream is the AVC1080@60P/50P video stream, the following is satisfied.
30 PTS(DSn[PCS|ICS]) + (90000/frame_rate)x2 < PTS(DSn+1[PCSJ|ICS])
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5[0541] As illustrated on the left-hand side of FIG. 53, the clip information file for the file base and
file dependent includes EP map SS in the characteristic point information, extent start point information
for the file base, and extent start point information for extracting Extents for the file dependent. The
arrows split3 and 10 split4 schematically indicate that the extent start point information for the file
base and for extracting Extents for the file dependent provides a method for dividing the stereoscopic
interleaved stream Wehdi B2} <Tine dotideongrdascrbes the ANacdC@0igOPaMPinckoati@arnithe 15
characteristic point information SS includes EP map SS. The EP map SS, as is the case with the basic
entry map, flh(e, f%@%“ﬁ%d?aﬁﬂg}sﬁeéintry points. However, the EP map SS differs from the basic entry
map in that the follqwiggySsPEioNS STe+H TyResRAfRmib TAia) is basapsSwherpars Exgnt, which is
specified by an Extent ID value of clip information of application type "=1" (namely, clip information of
20 applicatimﬂﬁde "primary video stream"), includes a source packet that is referred to by PTS EP
Start okthe base-viwgg%éfﬁqu an Extent, which is specified by the same Extent ID value of clip
information of application type "=8"(namely, "stereoscopic playback"), must include a source packet
that is referred to by BT 8bePeStarbofiimergammee vadger tfeth e dbenplemivie thati dow strampo125[054 3]
FIG. 54 illustrates the basic entry m map) and the steregscopic version of entry map (EP map
SS). 1 FIGY S e oh MUCER &Ryt St S de ARG A0S Gt A basenviow
data block. Videdostrtanowidllegliiates disatiecenreketsabodintenconditiningutle dependentlview data
block and 30the base-view data block. The first row illustrates a plurality of pairs of: Open-GOP which

is composeteFiRiheHuisin R WBIRHaHERE AHRTISE LD S0 RABUIS ANLRA NS AW video
streany andh{JoseehE PR WNGHbIS SOBIRPHRI RS RESR: YL SOEP ORISR e NV L8 E24P/60i/50i

base-view video stream. The second row illustrates EP map which is the basic entry map, and the 5
third row illsétearesiBiudiag 88 Waismistire steraddeopiceasision efiengydniapaosdelcavedere,
among present%g(r)n time stamps ti, ti 1, t31 included in the EP map, an arbitrary time stamp is referred
to as PTS(ifI.l%fso,'among source packet numbers all, a31, a51, a source packet number
correspond[i0g 1d]PTS(i) is referred 10 to as SPN(i). Then, a Closed-GOP, whose starting component

is a base-view component_to be played back at PTS(i), is present within a range from a _packet (m)
specified by SPN(i)Blﬁaﬁe En o alakfké%’i@l?w%ﬂ%ﬁ %f\gli%té?ﬁ‘bf AFR et 9) specified

by SPN(i+13tidbeeEficmar: [0pAR] deEMHTREMRES: APNIMESURtivRimestapREdlidl brt31
neluded in g]ftents constituting an ssif file. FIG. 50B illustrates file system information
pertaining to the recording area. As illustrated in FIG. 50B, the file system
information includes a directory file of the SSIF directory and a file entry of the ssif
file. The SSIF directory file includes: a file identification descriptor of the SSIF
20  directory; and a file identification descriptor of the ssif file. The file entry of the
ssif file includes a descriptor tag, an ICB tag, an allocation descriptor length, and an
allocation descriptor sequence. The “descriptor tag” is a tag that indicates that the
descriptor itself is a file entry. The “ICB tag” is a tag that indicates attribute
information of the file entry itself. The lead line indicates the close-up of the
25  structure of the allocation descriptor sequence. As indicated by the close-up, each
Extent ID that identifies each Extent is associated with a pair of the starting address
of an Extent and the data length of the Extent (nl:lenl, n2:len2, n3:len3...). That
is to say, the ssif file illustrated in FIG. 50A is composed of 10 Extents: EXT2[1],
EXTI1[2], EXT2[3], EXT1[4], EXT2[5], EXTss[6], EXT2[7], EXTss[8], EXT2D[9],
30 and EXT2D[10]. The starting addresses (LBN = nl, n2, n3...) and data lengths
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EP map SS, an arbitrary time stamp is referred to as PTS(i). Also, among source packet numbers al,
a21, a41, a source packet number corresponding to PTS(i) is referred to as SPN(j). Then, an
Open-GOP, whose starting component is a dependent-view component to be played back at PTS(i), is
present within a range 20 from a packet (u) specified by SPN(j) in the EP map SS to a packet (v-1)
which is immediately before a packet (v) specified by SPN(j+1) in the EP map SS. [0546] Each pair of
Closed-GOReardmiga2ettnd basef\tiewecBripaisemtsdandrbpeé Gz locaposeatt sfrdepe ndent-view

components,. can be decoded independently. 2 cordjngly, it is possible.to provide stereqscopic
Videt mag S oS3 B PER & Ry of Courck Ra SR EUh iR (R CTRE P and
Open-GOP {eqmadh tecaidinganewhistah ene rPBRMas themeigteathenidamgarasancT iy freeing
the logical blocks occupied by the Closed-GOPs composed of base-view components of the

MVC1080 @44iss0rsesiRedoitidsnilipraitspe desrpobompereding s depdrinbaie®f imponents
of the MVCLOR@AGPROUSRIVFEY stEAhJ IRPLIRLIR 9 DRKRINARIE GRS RaREHigddeo stream

and dependent-view video stream Without an inconsistency caused between viewpoints. [0547] With
the executiclatef sngthaidefetionl ivativic hddepapident-Abw, dhta lokicikart of the KDL 380@H24p/60i/50i

dependent-gle?ge\g €0 streat‘(ln and ase-view dgé% blocks fhhe MVClﬂ?O?ae 4 /601[{?50| btﬂ%e-wew

. m 1nin e, Starfix €SS, and .shortenin c en n .
video streaf ate dealt w?tlﬂ in association WII]I% each other, |§ is possn%le 0 ete n%a chlng portions

from the m2isdderidtedessepand file dependent. [0548]
[0515]

10 A device supporting the file system accesses a file in accordance with the
allocation descriptor. Accordingly, if description corresponding to a part of a file
is removed from the description in the allocation descriptor, the presence of the part
of the file is no more recognized by the device. In FIG. 50A, a value “x” in a pair
of parentheses ([x]) denotes an Extent ID. Let “x” denote an arbitrary value taken

15 by the Extent ID, then the ssif file is a file composed of four types of Extents: (1)
EXT1[x] which can be accessed in both the 2D output mode and the 3D output
mode; (2) EXT2[x] which can be accessed only in the 3D output mode; (3)
EXT2D[x] which can be accessed only in the 2D output mode; and (4) EXTss[x]
which is a copy of EXT1[x] and can be accessed only in the 3D output mode.

20 [0516]

The ssif file is opened in any of three formats depending on the aspect of
use. The three formats are: m2ts file; file base; and file dependent.
[0517]

FIG. 51 illustrates how Extents included in an ssif file become the structural

25  elements of the files of the three formats.

[0518]

One or more Extents in the ssif file constitutes one data block. The data
block is classified into: a base-view data block composed of Closed-GOPs and
Open-GOPs as the base-view components; and a dependent-view data block

30 composed of Open-GOPs as the dependent-view components. In the interleave
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10When a source packet located at the head of GOP(i) of the base-view video stream and a source
packet located at the head of GOP(i) of the dependent-view video stream belong to a pair of
successive Extents (interleaved Extent units), entries pointing to a source packet located at the head
of GOP(i) of the MVC1080@24p/60i/50i base-view video stream and a source packet located at the 15
head of GOP(i) of the MVC1080@24p/60i/50i dependent-view video stream are added in the basic
entry map EBrmztpodinblethe £ kiten ded deraide s antrydatap leknzapd 8. Beseovdingtathblsikg both the

basic entry map EP map and the extended version.of e map EP map SS, it is possible to ensure a
continuous TECCTRTET SR ESCAY of S0 NS CAG B SHBI RO b BT TSl B9 20 the
GOP(i) of thRdYMedOB0@HokaiS0bslepshgrnt-view video stream. [0549] With this structure,
since the address of the IDR picture located at the head of Closed-GOP in the MVC1080@24p/60i/50i

base-view P tream is associated with a playback start time, it is possible to grasp the range of

source packets thal 2%:panstitute e GiRsadrGRAMAnTE MYEIIRAGRARIGOVRA| Rpss-view and

dependent-view video streams. For the purpose of efficiently performing the above-described
processes b dakilitatingssgrohl gradpingdatal eeingqpartof the Pechrding .area biichdavidbbostream, the
EP map and the EP map SS are proyvided in the extension data to which. D1 havi alye of 0x0002
o1 0x0004 18 B Rel TRy o o b e A S o et A tion of an

Extent by usingripeePsaing, fuhBeapfSraallb tagieh defoiptaic anth EXtent siadiipomtyinfiermation.
[0551] 5The first row to the third row on the left-hand side of FIG. 55 are the same as the first row to

the third rodSFIIE (86T¢81E VBEHIRBsOk dhs BitE B by fhanghagithe wambinstier ofithetidpcdescriptors

and Exgent §iaek RPIPIGHR igediop e siahthand Sigep QM the right-hand side of the first row, the
allocation descriptors of the m2ts file are shown. The m2ts file is composed of Extents 10 EXTI[x],

EXT2[x], EXG39]K] that have been extracted from the ssif file. Thus, in the allocation descriptors of the

m2ts file, Extent IDs | indepgndent. form signed tq-t xtents,. The allocatio scriptors of
the m2ts file includgnargg?}e';géeé ?ﬁ%ﬁ% an 32?5%%%&&&%%%&?@}%&1{1 ]Hgé)(slS ﬁﬁf%s well as
addresses (M nEymahdodatdliengiks @efi®%; lan26) GidgXAaDis Woeipstech df5 albecaiton deacriptors are
written in the file entry of the m2ts file in t TREAM directary, EXT 1 [x] and EXT2D([x] of the
stereoscop'fi'el ittt &Péargf%‘gﬁze&r & Me'E 8&&%@%@&5@%@% ®n the
right-hand sideraf thersesond rex 12 BiG], Sadtirxstaning pddrasse £ 2R Mk thr yiepisl 16 file base

are shown in association with Extent start point information for extracting Extents of the file base. As

illustrated o@ﬁfﬁeh@f?—lﬁgrﬁ{ o8Ik #atahy.datd oPi#HalEkiins Wlﬂﬁ@tﬂté Bb§efﬁﬁélpf‘é%eﬁhﬁﬁ1 the
logical blocks yyi }%W%%\@WB&%&)EQ&-%\@%% 8&%@% rghfRand,sidfSeirce Packet

Numbers SPN(n2), SPN(n4), SPN{(n6), SPN(n8), that are obtained
is opened, the base-view data blocks and the 2D base-view data blocks are read into

the memory.
20 [0521]

The third row illustrates a file (file base) that is composed of only base-view
data blocks. The file base is composed of four Extents EXTI1[2], EXTI1[4],
EXTss[6], and EXTss[6]. These Extents include base-view data blocks B[1], B[2],
Bss[3], and Bss[4], and thus, when the file base is opened, the base-view data blocks

25  are read into the memory.
[0522]

The fourth row illustrates a file (file dependent) that is composed of only
dependent-view data blocks. The file dependent is composed of four Extents
EXT2[1], EXT2[3], EXT2[5], and EXT2[7]. These Extents include

30  dependent-view data blocks D[1], D[2], D[3], and D[4]. Thus, when the file
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25 converting the LBNs into the source packet numbers, are shown as the start points of the Extents.
[0553] On the right-hand side of the third row in FIG. 55, the starting addresses of the Extents of
the file dependent are shown in association with Extent start point 30information for the file dependent.
As illustrated on the left-hand side, the starting data of the Extents of the file dependent are present in
the logical blocks with Logical Block Number (LBN)=n1, n3, n5, n7. On the right-hand side, Source
Packet Nundbpead&RNndpeBERINNSP N{nkyt Sf¢nO, dbadtarainptio édipn damvertwglthe LBNS into

the source packet numbers, are shown as the_start points of 5the Exte he Extents of
the m2ts fiIgf?ﬁgsoas%qnﬁﬁglfﬂ%gdeﬁgﬁdeﬂfsbareféad ‘blélf]s e of%&% ]ﬁﬁg@ﬁéﬁagﬂi allocation
descriptors @fgbgdeirisibile \aaebtbedaientsiaineitleinteraaiion of the file base and file dependent.
10[0555] FIG. 56 illustrates a playlist, which is defined by the playlist file (mpls file) recorded in the

BDMV dire&f@r%?bnd a stereoscopic playlist. The first row shows the playlist information of the BDMV

) e Second QUSRS N bask Vivyrlaln BiRcie: Tballygh e muibasterfosconic
playlist. The fourth 15 row shows the dependent-view data blocks. 70556] The arrows AO, rfl, rf2,

and rf3 indibase aapéhytbackilsautefemdent bycontsimiggneeessaondiotehts2hamgl shitielixdengs"00001"

described in "clip rnggtion ije name" in the playitem information of the playlist information 20 in th

info
BDMV direé:t%%s/.lﬁlr\][{ﬂ% 08581, t 1eeiolayback path on the base-view side is formed from Extents EXT1[2],

EXT1[4], EX03212[9], and EXT2D[10]. [0557] The arrows rf4, rf5, rf6, and rf7 show a playback path
speciied by the laylefL oo o g SETeosSaE A L BT TRYCT: IR 1
10 allocation descriptor as described above, the ssif file is read in a format
corresponding to the output mode by the recording device. The above-described
EXTI1[x], EXT2[x], EXT2D[x], and EXTss[x] constitute different stream files such
as the file base, file dependent and m2ts file. Thus these Extents each need to have
a sufficient length as not to cause an underflow in the read buffer. The following
15 explains the lower limit of each of the Extents constituting the file base, file
dependent and m2ts file. The lower limit of EXT1[x] of the file base is determined
so that an underflow does not occur in a double buffer in a jump period which
extends from the last Extent in a base-view data block to the first Extent in the next
dependent-view data block, and a jump period which extends from the last Extent in
20  the dependent-view data block to the first Extent in the next base-view data block,
during a playback in the 3D output mode. Here, the double buffer is composed of a
first read buffer and a second read buffer. The first read buffer is the same as the
read buffer provided in a playback device for playing back the Blu-ray ReadOnly
disc in the 2D output mode.
25 [0525]

Here, let TFjump3D(n) denote the time period required for a jump from the
last Extent in the n™ base-view data block to the first Extent in the p™
dependent-view data block, and let TBjump3D(n) denote the time period required
for a jump from the last Extent in the p™ dependent-view data block to the first

30 Extent in the (nt+1)" base-view data block. Note that TFjump3D(n) and
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25 playback path on the base-view side is formed from Extents EXT1[2], EXT1[4], EXTss [6], and
EXTss [8]. [0558] The arrows rf8, rf9, rf10, rfll show a playback path specified by the sub playitem
information of the stereoscopic playlist information. In this case, the 30 playback path on the
dependent-view side is formed from Extents EXT2[1], EXT2[3], EXT2[5], and EXT2[7]. These data
blocks constituting the playback paths specified by the playitem information and the sub playitem
information EBjubep 3d2(ah byrogenipgtiites gayriodmbinihg #i2 extpmsiandssid' dredBil2-BBnpdsyeritten in
"clip information file name" in the playitem information. 5[0559] When main TSs and sub TSs are
stored in thglfh‘?g eaved stream file, a file name of the m2ts file is written in "clip information file name
in the playitgygogformation of the playlist in the BDMV directory. Also, a file name of the file base is

written in "clip information file name" in the playitem information of the 10 stereoscopic playlist. Since

the file base is a virtdaPfilla R dsnaisethetiacednit whishcaehbasteriewvdatatrlask fife, the file
name af the dntefieaved sreaThille cas Da v IitGm it Eﬂ@ﬂ'ﬁ%‘%‘rﬁf&?ﬁ‘-ﬁﬂ%&Qiﬁ%”ﬂ[b&’kei?'?e)ﬁ&?m

information. A file name of the file dependent is written in "ref'to subclip entry id" in the stream
registrationiimfothrasiervind 3344 tabies snd het Rbaxaphe dintde file depegtentaedlScvdatddthy adding "1"

to the identification number of the interleaved stream file. [0560 s described above, base-view
and deponGEREVISH A BDSbeS B e SEg B O At RS T & kP e saif e
and the ssififilercahdoR wpeniesl tasfaiy Df [ineismn2fs-élenfde bpske foldoWendepgirdanbnioihtis
structure, 20 the decoder can treat the ssif file in the same manner as a regular stream file. Thus the
storage meﬂ%‘ﬁhgpfhéMVC1080@24p/60i/50i base-view and dependent-view video streams can be
positivigly usfggizfﬂr storing the ssif file. [0561] In the normal playlist information not including the STN

table SS, the 25 m2ts file is described in "clip information file name", and only the Extents of the

<Condition A>
Lower limit of EXTI[n] > (Rud3DxRbext3D)/(Rud3D—Rbext3D) x

(TFjump3D(n)+EXT2[n]/(Rud3D+TBjump3D(n)))

The lower limit of EXT2[n] is determined so that an underflow does not
15  occur in the double buffer in a jump period which extends from an Extent in a
dependent-view data block to an Extent in the next base-view data block, and a jump
period which extends from an Extent in the base-view data block to an Extent in the
next dependent-view data block, during a playback in the 3D output mode. Here,
let TFjump3D(n+1) denote the time period required for a jump from the last Extent
20  in the (n+1)™ base-view data block to the first Extent in the (p+1)™ dependent-view
data block, and let Rdext3D denote the average speed at which the dependent-view
video stream file is transferred from the second read buffer to the decoder. Then,
the lower limit of EXT2[n] is represented by the following expression for the
condition B. Note that the speed Rud3D and the average speed Rbext3D are the
25  speeds in the 3D output mode in the BD-3D player model.
[0528]
<Condition B>
Lower limit of EXT2[n] > (Rud3DxRbext3D)/(Rud3D—Rdext3D) x
(TBjump3D(n)+EXT1[n+1]/(Rud3D+TFjump3D(n+1)))
30
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m2ts file are referred to. On the other hand, in the playlist information including the STN table SS, the
file name of the file base is described in "clip information file name" in the playitem information in the
main-path information, and the file name of the file dependent is described in the SubPlayltem 30 in
the sub-path information. Accordingly, by opening files in accordance with “clip information file
name"intheplayiteminformationand "clip information file name" in the SubPlayftem, it is possible to
access, in sequencé&hthéostata btotke ftdBel 2ip pdiett tarthe cte codgrainahendBedilipu tdorsdaof056 2]

5The above data structure ensyres assocjated selection in which a pair.af the

MVC1080 PSS ADIBOTEALBUSH, U RALERIAEM AR N0 BB 4B B 89S TRt view
video streampds|sglesteshinaccardansewvidata seiektionthE Fiplarisled10563hd Hexeptigal disgs, this 3D
playlist becomes the target of playback. Editing the&laylist includes the partial deletion, division, and

integration. 4@ &locks dring adlatbagida Hehans b ddwgierdie playlist. FIG. 57A illustrates a

partially deIZRjgggpovie playlist and a partially deleted 3D playlist. These are the cases where EXT2[1]
and EXT1[2] have been deleted from the ssif file. FIG. 57B 15 illustrates the cases where the ssif file
is divided at positiohksim it dizwehp 206n)EXTR[8|thadimX Peiwld FeQuisCitiustrates thencdke where two
mpls playlistg and two 3D

explanation of the 30k a?/ é% I S%(j(%r e&@%ﬁ@%ﬁsﬂﬁ%@é@éﬁ?ﬁ%?ﬁ%& @T()%%%npgé?lti% t[s[plgeam.
speed at which each base-view data block is read into the read buffer, and let
Rbext2D denote the average speed at which the base-view data block is transferred
10  from the read buffer to the video decoder. Then, the lower limit of EXT2D is
represented by the following expression for the condition C.
[0530]
<Condition C>
Lower limit of EXT2D > (Rud2DxRbext2D)/(Rud2D—Rbext2D) x
15 Tjump2D(n)

EXTss is calculated as follows. When a jump from a reading of an Extent
to the next Extent is to be made, the buffer should be occupied by a sufficient
amount of data immediately before the jump. Accordingly, when a stereoscopic
interleaved stream file is to be read, the read buffer needs to store one Extent, and

20  occurrence of a buffer under flow should be avoided. Accordingly, Sextss, which
is the minimum Extent size is calculated as a value satisfying the following
Condition D.

[0531]

<Condition D>

25 SextSS[Byte] > ceil[(Tjump + Tdiff x Rud72)/(1000 x 8)] x (Rextss x
192)/(Rud72 x 188 — Rextss x 192)]

In the above Condition D, Rud72 represents a data rate of 72mbps in
transfer from the BD-ROM drive in the 3D output mode, and Tdiff represents a
delay time that occurs when reading Extent EXT2[n] constituting a dependent-view

30 data block.
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[0565] FIGs. 58A-58F illustrate the case where the front part is deleted. Specifically, the front part
is specified as the deletion range as illustrated in FIG. 58A, and the deletion is performed. The
base-view components and 25 dependent-view components belonging to the deletion range are
present in the hatched portion of an Extent EXT2[1] and the hatched portion of an Extent EXT1 [2]
illustrated in FIG. 58B. It is supposed here that, after the deletion, the starting points of the Extents
EXT2[1] anfDEX1[2] are represented by n11 and n12, and the data lengths are represented by lent 1

and len12, respectiyely. In this case, 30 allocation criptors of the Extents EXT2[1] apd EXT1[2] in
tho ot 16 are wittoH B ERITSAT FIEBECO Ah POV R tha e 15 EAL ARG UEENEngth of the
Extent EXTfith appdresvibpdres fnd L lenll” tRad3heraiarieg hBb @netasa Isngthoahthe fxtent
EXT1[2] are described as "n12: len12". As described above, parts of the Extent EXT1[2] storing a

base-view EHHRSEERICaH et sreanT Jhgssnaeding hueperdsdtidhecsroReiigfedeleted
togethey. The LxXtentwiin, (0R ANJOGBIE IS M HESCARE R A% UHsHABE dhE\HED- That s to say,

in the allocation descriptor of the Extent with "ID=1", the starting LBN is rewritten from n1 to n11, and
the data ler§3 ] rewritten from lenl to lenll. The other Extents are not rewritten. 10[0566] FIG.

58E illustrates the Eﬁﬁent start,gtointthnform tion.of th ftiilee bﬁlse. As illustrated in I%ﬁ %Bilthe Extent
i n4a),

start point information of tRE TS base includes source packef( tnet?rtﬁb(é?g anZ)t, “and

SPN(n16) affixigntniskdd Rp EMTddAheadfEXT §b{clurespeietivaptiamendviie dribinsrediecation
descriptors of 15 the file base. The first source packet number has been rewritten from n2 to n12 in

connection WAt S @didossk Hs-frolt Pasrsisaay piructiigsob gheinstiliesaHBa SARRAH point

informgjion 9fdhe {iRAeRsY)dRchdin I Bhcted &y RitzanBls ddaxiealiaineininlgsBtien of the file
dependent 20 includes source packet numbers SPN(nl), SPN(n3), SPN(n5), and SPN(n7) of Extents

EXT2[1], EXTORBFUEXRRPR AT @RI, T peckiding adrisgdantoriginaltenotigisieugdsarbtors of the

file base. The first squrce packet numher has been rewritten from nl to n11 in connection with the
elerion of (oD R R 0 BB il TSR W e
Specificallydtperddshpaitic spepifiechaarihgaeleticn bange fasnliugttatetbiioiag REcarektire deletion
is performed. The hase-view.components of the MVC1080@24p/60i/50i base-view videp stream and

dependent-T85 o SSRERETL HEMTVERO 8B/ 60i BOIHRNEA FRsRst eRID St elonging to
the delstion.gQvarniag e Iesaahipsheshateipgrudionspithsiant B TAHIp5XThelBlsanth

source packets.
[0534]

FIG. 52 illustrates the procedure for generating the dependent-view data

block and the base-view data block.
20  [0535]

The right-hand side of FIG. 52 schematically illustrates how base-view data
blocks (B[x], B2D[x], Bss[x]) to be stored in Extent EXTI[x] are generated by
multiplexing.  First, Closed-GOP 501, which is composed of base-view
components, and a plurality of audio frames 507, which are access units of the audio

25  stream, are converted into PES packet sequences 502 and 508, and further into TS
packets 503 and 509, respectively.
[0536]

Similarly, data of a PG stream 504 and an interactive graphics 510 are

converted into PES packet sequences 505 and 511, and further into TS packets 506
30 and 512, respectively. The base-view data block is generated by multiplexing these

154



EXT2D[10] illustrated in FIG. 59B. It is supposed here that, after the deletion, the data length of the
Extent EXT2[7] is represented by len17, and the data lengths of the Extents EXT55[8], EXT2D[10] are
represented by len18, len20, respectively. In this case, allocation descriptors of the Extents EXT2[7],
EXT55([8], and 5 EXT2D[10] in the ssif file are written as illustrated in FIG. 59C. That is to say, the data
lengths of the Extents EXT2[7], EXT55[8], and EXT2D[10] are rewritten as "len17", "len18", and
"len20", respScpueketAsmdesonbedrabove, Phctdboafdhadextdats BXTE5[8]sterct2 B 1DKSibfiig

base-view ts a Extent EXT2[7].staring a dependent-view component.are deleted
togeter. 100RRT - 1 LS HUSE B B Eont WS i HESHE Kosoribed
as illustrategit FifewSaBeol finddmtebiane endptaalength it Fodepd Indh hiimd 63 rewritten from

"len10" to "len20". The other Extents are not rewritten. FIG. 59E illustrates Extent start points of the file
base. FIG. §8P15 illustrates Extent start points of the file dependent. The source packets described in

these aye not rewritien. J0fleq ablve; HRA-PARHINSIERIE hecashaherelinMidginPapds deleted.

Specifically, the middle part is specified as the deletion range as illustrated in FIG. 20 60A, and the
deletion is péifamnmeddTite Sesanyiaw contipderartswbtiiee NG EG80@P24H/60i BBidsasavviim video
stream andb ea(?ndent-view components of the MVC1080@24p/60i/50i dependent-view video stream
belonging to the deletion range are present in the hatched portions of Extents EXT2[5], EXT55[6], and
EXT2D[9] iljosB8ted in FIG. 60B. It is supposed here that, with regard to the 25 Extents EXT2[5],
EXT55[6], and EXT2D[9] after the deletion, the starting addresses are represented by nl15, n16, and
n19, and the data lerfifthdefiehAsisresititeddly IEHI5, oh16ChRRMSIEY redbatttrish . 1]2 In

this cage, ancbipRhINALR SRR BRdble dalelion iBeRRal ANIEHARIRALAGEcReag dgletion

range become different files. FIG. 60C illustrates allocation descriptors of the ssif file that precedes the
deletion rarigeltigiexmg. 60Ditus@arms@idtatioh deddeibtdss epntrosed fidd tHepsuddedsthe deletion

range. As illustrated in. FIG, 60C. the allocation descriptays of the ssif file that precedes the deletion
range are aﬁ%%ﬁ?gglﬁg’s%%f% g%%&l%gog%edr?? I%émiﬁ%@%’Ugﬁgﬁ'%{?ﬁfg%%%gﬂ%& ?E%a%'éscriptors
of the ssif fitlecoedorededetion. RES/gicket fdgocmsedlG0Rated 60 F;|@ndOtHbe iatio EBigpadescriptors of

the ssif file that s the delet : llocati ipt ing Extent IDs '5" th h
10", amond e GR TP RREEHSIre M RCALLH M bAIe SIBlBHTLO ARG T ERE A Caton
i

descripiors g iatioeationsesariptris nayipe SXatiir]s &N dRaIS b @nand 6T 2DIAk atpmeitiaras
illustrated in FIG. 60D. That is to say, the starting LBNs of the Extents EXT2[5], EXT55[6], and

EXT2D[9] aFé RagkieierP a8 ands>] 2niesposhid ely1 9" TREspeRidap-airptiaia o rint§taSNereIeef are
rewritten aso'gl%ﬂ&ﬁ'{pil%%ﬂ’ié{h@é“edr"ée{}&&é'e&G%S%ﬁ’é? Wream. The dependent-view data block

is stored in EXT2[x] as illustrated in FIG. 52. Also, a transport stream including

the dependent-view video stream obtained in the above multiplexing procedure for
20  generating the transport stream is called “sub TS”.

[0539]

FIG. 53 illustrates the relationships among the clip information file, playlist,
and stereoscopic interleaved stream file. The right-hand side of FIG. 53 illustrates
the stereoscopic interleaved stream file, and the left-hand side illustrates the clip

25  information file.
[0540]

The arrows splitl and split2 indicate that an m2ts file and a file dependent
are obtained by dividing the stereoscopic interleaved stream file on the right-hand
side. In the middle portion of FIG. 53, the first row illustrates Extents EXT1[x],

30 EXT2DIx] constituting the m2ts file, the second row illustrates the basic entry map
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15[0573] FIG. 61A illustrates allocation descriptors of the m2ts file that precedes the deleted
middle part; and FIG. 61B illustrates allocation descriptors of the m2ts file that succeeds the deleted
middle part. As illustrated in FIG. 61A, the allocation descriptors of the m2ts file that precedes the
deleted middle part are allocation 20 descriptors having Extent IDs "2" and "4", among the allocation
descriptors of the m2ts file before deletion. [0574] Also, as illustrated in FIG. 61B, the allocation
descriptors @Rhmap2 tsifil@O(t. sips céad s the igeietednmiddie foarthererd@lte citirtlde shridtarsshaving

Extent IDs 25 "9" and "10", among the allocation descriptors of the m2ts file hefore. deletion. In the
allosation dHLEHHGT navinE) CRIGHID e i iita ToHgu) HAEEorF e So JEho o ien1o-
[0573] stefd6xcBpfe HeisicHast e Bxignhsip!tapainhéfEmadien DhRptal ERefilepsase2Plocated
before the deleted middle part; and FIG. 61D illustrates the Extent start point information of part of the

file depend€ABRGERtEE Hegditewepgadsitld middle part. As illustrated in FIG. 61C, the Extent start point
inform%tionﬁfsgq t of the file base located before the deleted middle part includes source packet
numbers SPN(n2), SPN(n4), and SPN(n16) of Extents EXT1[2], EXT1[4], and EXT55[6], respectively,
5 among the originaAalfibusttiaicdlesctiistdes: dfathk Sitke v SEl G- hE3lagtesdipce fraskatanufribgiohas been

rewritten frc%Fe n1 to nalsg in ﬁOﬁrlwee(E#isoré ﬁ/}/jfiépltthgcij%%tsi f rrt1he rggidllﬁa %‘aertb %§7§lrr,0i\sgtiilluséraﬁed in FIG.
61D, the Extent Star poir?ﬂnforma 105 0 parf of the 10 fite 38pendent ScSted Betore thedeleted

middle partim@tdessQuicepacket pumbeisobhN(ed)fSPRN3) dackSHNI(RYMInefdtteptsdt XT2[1],
EXT2[3], and EXT2[5], respectively, among the original allocation descriptors of the file dependent.

The last solhEeBatiod: fRindrRRHash Eatentivite it dienseReRdg cdhisedtian vithlthk Bdetion of the
midd"?(Partsﬁﬂ@%ﬁ&matigé%r el dinstipietihedre Nastaibpeiniiiaamatan ofeaf obihe file base

located after the deleted middle part; and FIG. 61F illustrates the Extent start point information of part
of the file depéridenisaciiog Hxtaisdelelbect enitépiengdent. previdetratewthod| ®rgliEding hetent start

point information QBRI &, I RA%Em file.
[0542]
The following describes the characteristic point information.  The
15  characteristic point information SS includes EP_map SS. The EP map SS, as is
the case with the basic entry map, includes a plurality of entry points. However,
the EP_map_ SS differs from the basic entry map in that the following restrictions
are imposed on it. That is to say, when an Extent, which is specified by an Extent
ID value of clip information of application type “=1" (namely, clip information of
20  application type “primary video stream”), includes a source packet that is referred to
by PTS EP_Start of the base-view video stream, an Extent, which is specified by
the same Extent ID value of clip information of application type “=8” (namely,
“stereoscopic playback™), must include a source packet that is referred to by
PTS_EP_Start of the same value of the dependent-view video stream.
25 [0543]

FIG. 54 illustrates the basic entry map (EP_map) and the stereoscopic
version of entry map (EP_map SS). In FIG. 54, the fifth row illustrates a plurality
of pairs of dependent-view data block and base-view data block. The fourth row
illustrates a source packet sequence constituting the dependent-view data block and

30 the base-view data block. The first row illustrates a plurality of pairs of:
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20 located after the deleted middle part includes source packet number SPN(n8) of Extent EXT55[8],
original allocation descriptors of the file base. [0578] As illustrated in FIG. 61F, the
Extent start point information of part of the file dependent located after the deleted middle part includes
source packet number 25SPN(n7) of Extent EXT2[7], among the original allocation descriptors of the
file dependent. [0579] The editing operations, such as partial deletion, division and integration, of the
ssif file can Opere&lid®d bylexbcuting themposeésses oddpendeaitiviSyillustratpehin80 FIGS tHO to 49 onto

I e hanpd, since the ssif.file has four types, of Extents (EXT.1 [x], EXT2[X],
N e R B SR S G RS NG, toned of
FIG. 44. [028RhposedrdSofad-isi@nflovtapariciidssratisaMnecnadmddels iovl sbiEbdentibwtRig &flowchart,

variable "In" and "Out" are control variables for specifying the start point and end point of a deletion

istERdbrocd s ivegarhEIY alBatrates FPstaapsvhichis thepics o mpbiaterthse deletion
range 19 the P& 3151 AIGSRAVERSH AP SRAEEY @1 IEMQUBRY Ws8RR BigR, Hhpter S142,

among the

the sub TS
EXT2DI[x],

range that

10

15

20

25

30

[0544]

Here, among presentation time stamps tl, t11, t31 included in the EP_map,
an arbitrary time stamp is referred to as PTS(i). Also, among source packet
numbers all, a31, a51, a source packet number corresponding to PTS(i) is referred
to as SPN(i). Then, a Closed-GOP, whose starting component is a base-view
component to be played back at PTS(i), is present within a range from a packet (m)
specified by SPN(i) in the EP_map to a packet (n—1) which is immediately before a
packet (n) specified by SPN(i+1) in the EP_map.

[0545]

Furthermore, among presentation time stamps tl, tl11, t31 included in the
EP map SS, an arbitrary time stamp is referred to as PTS(i). Also, among source
packet numbers al, a2l, a41, a source packet number corresponding to PTS(i) is
referred to as SPN(j). Then, an Open-GOP, whose starting component is a
dependent-view component to be played back at PTS(i), is present within a range
from a packet (u) specified by SPN(j) in the EP_map_SS to a packet (v—1) which is
immediately before a packet (v) specified by SPN(j+1) in the EP_map_SS.

[0546]

Each pair of Closed-GOP composed of base-view components and

Open-GOP composed of dependent-view components can be decoded independently.

Accordingly, it is possible to provide stereoscopic video images per second by
reading a plurality of source packets constituting the Closed-GOP and Open-GOP
from the recording medium and supplying them into the video decoder. Thus, by
freeing the logical blocks occupied by the Closed-GOPs composed of base-view
components of the MVC1080@24p/601/501 video stream and Open-GOPs composed
of dependent-view components of the MVC1080@24p/60i1/50i1 video stream, it is
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10 SPN(In) and SPN(Out) are converted into logical addresses in the recording medium, thereby
LBN(SPN(In)) and LBN(SPN(Out)) indicating the location of the deletion range in the target Extent are
obtained. In step S143, it is judged whether or not the deletion range identified by LBN(SPN(In)) and
LBN(SPN(Out)) covers a plurality of Extents. When it is judged that the deletion range exists in one
Extent, 15 the control proceeds to step S144. In step S144, it is judged whether or not the Extent in
which the dptstidriecrangmeikitiy deleXTtheVhaeseitiesvjudded Mesin atep Epéddtne-cawrotigeoceeds to
step S145 in which the allocation descrié:tor of EXT1 is rewritten. When it is judged in step S144 that

the Extent in WA HECYE L BIE PANGE BRI H R E XTI BRI proceeds to step S146 in which

the allocatigps2@pescriptor of EXT2D is rewritten, and then in step S147, the allocation descriptor of

EXTss is rewritten. %)/582 When it is judged that the deletion range covers a plurality of Extents, the
control proceeds to Méh Bemxaswiar piraderdsletisngs whikhodermderorianashingkine

boundayy bgpygenrseniRRIIANRMI3BE SR BLFIRAE vl dey W LGRFAIGH teashridhg divided
portions obtained by the division (step S149). The process of steps S151-S153 is performed as

follows. It isbliedlyecbivitlethd b h B8 Ge o irOwhizte thie welation iragenegistsdisaE XTith(step S150).

When it is judged Yes stgg es[#io tIQe allocation.gfscr'ﬁt r of EX'ILl IS rewritten ste% 8159[. When it is
) p

judged 30 N3 SHBTSTES T AEhion RSP ol S EF BRI AR RIS (8t 81 255 A then the

allocation dfisgripobafdXd S8 ésdkparidiait.(step S153). The loop ends on a condition that it is judged
Yesina steﬁ), and the control unit maintains the same state until this condition is satisfied. [0583] 5In
step S154, &4l point and Out point of the deletion range in the time axis are converted into SPN(In)

and SRIN(Out) by usiNgkR AR SPadReRR 24P RN a%é@tﬂéfapal@r@age.@\r;@qu%o logical
addresses in the recording medium, thereby LBN(SPN(In)) and LBN(SPN(Out)) indicating the location

of the deletidreaangadnaroussgardckesipanecdmaitedhpadieh QOBEG)itos fheglapendsttieriownot

video stream belong to a pair of successive Extents (interleaved Extent units),
entries pointing to a source packet located at the head of GOP(i) of the
MVC1080@24p/601/501 base-view video stream and a source packet located at the
15  head of GOP(i) of the MVC1080@?24p/60i/501 dependent-view video stream are
added in the basic entry map EP _map and the extended version of entry map
EP map SS. Accordingly, by using both the basic entry map EP _map and the
extended version of entry map EP_map SS, it is possible to ensure a continuous
reading of the GOP(i) of the MVC1080@24p/60i1/501 base-view video stream and
20  the GOP(i) of the MVC1080@?24p/601/501 dependent-view video stream.
[0549]

With this structure, since the address of the IDR picture located at the head
of Closed-GOP in the MVC1080@24p/601/501 base-view video stream is associated
with a playback start time, it is possible to grasp the range of source packets that

25  constitute the Closed-GOP, among the MVC1080@24p/60i/501 base-view and
dependent-view video streams. For the purpose of efficiently performing the
above-described processes of facilitating such grasping and freeing part of the
recording area of the video stream, the EP_map and the EP_map_SS are provided in
the extension data to which ID1 having a value of 0x0002 or 0x0004 is assigned.

30  [0550]
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10 the deletion range identified by LBN(SPN(In)) and LBN(SPN(Out)) covers a plurality of Extents.
When it is judged that the deletion range exists in one Extent, the control proceeds to step S157. In
step S157, the allocation descriptor of EXT2 is rewritten. [0584] 15When it is judged that the deletion
range covers a plurality of Extents, the control proceeds to step 5158 in which the deletion range is
divided in accordance with the boundary between Extents, and the process of step S161 is repeated
for each of the dividddpSdiokhssolbtaineatbyxtmepdévisiodefstiepiss] 60) . 1teaiep S161, Exeeatldgation

descriptor of EXT2D is rewritten. Each time_the loop circles around, the 2Q control variables "In" and
"Gt e RTSed TS VA dEibt 11 RSy o R CHn G e AR cRafteht FRiCatH Byt control

variables isigahiggligshto the process of the loop. The processing structure is to process each of a
plurality of data elements each time the loop circles around. [0585] 25<Supplementary notes> Up to
now, the pré&&htlinvention has been described through the best embodiments that the Applicant

recognizes as of theAPRYiCIiGN of 1A AIFESRLABA'ERINM: SIS JeiHier EanIRVaeaiaPr changes

can be added regarding the following technical topics. Whether to select any of the embodiments or
the 30 imprevéheehitst aney dhoathgediel inopteahdiihéOnvdritonSis dijtiondiramdifi@y He deteamined by

mgasgf\ﬁgﬁgit%cdl }ﬁtg‘ﬁ%‘q‘ S&%ﬁ%%i%é%&%%ln %%gi&i)?grs? %ﬁétﬂg&q (sa%ilt? BI(I)IlI tg%g Ipnrovided on
the right-hand side. On the right-hand side of the first row, the allocation
descriptors of the m2ts file are shown. The m2ts file is composed of Extents
10 EXTI1[x], EXT2[x], EXT2D[x] that have been extracted from the ssif file. Thus, in
the allocation descriptors of the m2ts file, Extent IDs in an independent form are
assigned to the Extents. The allocation descriptors of the m2ts file include
addresses (n2, n4) and data lengths (lenl, len4) of EXT1[2], EXT1[4], as well as
addresses (n9, nl0) and data lengths (len9, lenl10) of EXT2D. When such
15  allocation descriptors are written in the file entry of the m2ts file in the STREAM
directory, EXT1[x] and EXT2D[x] of the stereoscopic interleaved stream file are
recognized as the Extents of the m2ts file.
[0552]
On the right-hand side of the second row in FIG. 55, the starting addresses
20  of the Extents of the file base are shown in association with Extent start point
information for extracting Extents of the file base. As illustrated on the left-hand
side, the starting data of the Extents of the file base are present in the logical blocks
with Logical Block Number (LBN)=n2, n4, n6, n8. On the right-hand side, Source
Packet Numbers SPN(n2), SPN(n4), SPN(n6), SPN(n8), that are obtained by
25  converting the LBNs into the source packet numbers, are shown as the start points of
the Extents.
[0553]
On the right-hand side of the third row in FIG. 55, the starting addresses of
the Extents of the file dependent are shown in association with Extent start point

30 information for the file dependent. As illustrated on the left-hand side, the starting
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5 extended editability flag, as editable/non-editable information, are provided in the index file and
indicate whether or not the whole BDMV is editable. However, the editable/non-editable information
may be provided in a playlist file or a clip information file, not in the index file. [0587]
10Whentheeditable/non-editableinformation(editability flag, extended editability flag) is provided in a
playlist file, it is possible to manage the editable/non-editable information in units of playlists. Also,
when the edié&blefnthre-dditabte mfoimafitn depéatslity flagpeestenided thdithiylityl flatycis pratided in a

clip informagion.file, jt.is possible to e the editgble/non-editable 15informatign in, units of clip
iformation FRECH RN SRTR AL it coprDGuF TR Bren Wne prosent
embodimengaiermatiabdar IIPRaging SEnadBabilynthe APKomentand dhe IBtyided eantent of
MVC1080@24p/50i/60i may be provided in any file under the BDMV directory. [0588] 20(Target movie

recording fGPREtNg thethSNsdvEdhforiirse Reckeicrst makas hevdramthorigiarRiBrL{ersion that
supports a glergpesgapic video stream and a video stream having an optional frame rate. However, not
limited to this, the target movie recording format may be a version of a movie recording format that
enables thelid&de resolution or the pixel 25 grayscale levels to be increased. Also, the target movie

recording format may be a version.o area&:'m ec Pin format. [O 9]c§£eEmb diment of injegrated
o) Amor i SR dBnEHE oF e Hisy BACH WA ALy RN o Eiting

described innidep endeatdimehésck @ieengnisinditiz ativesponddectogicreiotutis aitisiiagadlements,
namely, the core of logic circuits excluding a mechanical part composed of the drive unit of the

recording mBaitiicRbHAE RS Exmatiael fedils e shemidilfdspeadettiized as a system LSI. The

systequSI[i§5qtgt]ained by implementing a bare chip on a high-density substrate and packaging 5
them. The system LSl is also obtained by implementing a plurality of bare chips on a high-density

substrate and pack&dfingithéliseatenat meybitirantydr sadeftiipdrdbe pladitefibppeplafice of one LS|
(sucha SYSIEM dael 'f %'éeﬁﬁlxq\y'tc!i?é‘é?or”&?%é? 21 ipesrgggcopic playlist. The first row shows

the playlist information of the BDMV directory. The second row shows the

base-view data blocks. The third row shows the stereoscopic playlist. The fourth
15  row shows the dependent-view data blocks.

[0556]

The arrows rf0, rfl, rf2, and rf3 indicate a playback path formed by
combining the extension "m2ts" and a file name "00001" described in
"clip_information_file name" in the playitem information of the playlist information

20 in th BDMV directory. In this case, the playback path on the base-view side is
formed from Extents EXT1[2], EXT1[4], EXT2D[9], and EXT2D[10].
[0557]

The arrows rf4, rf5, rf6, and rf7 show a playback path specified by the

playitem information of the stereoscopic playlist information. In this case, the
25  playback path on the base-view side is formed from Extents EXTI1[2], EXT1[4],

EXTss[6], and EXTss[8].

[0558]

The arrows rf8, rf9, rf10, rfl11 show a playback path specified by the sub
playitem information of the stereoscopic playlist information. In this case, the

30 playback path on the dependent-view side is formed from Extents EXT2[1],
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10The system LSI has a QFP (Quad Flat Package) type and a PGA (Pin Grid Array) type. In the
QFP-type system LSI, pins are attached to the four sides of the package. In the PGA-type system LSI,
a lot of pins are attached to the entire bottom. [0591] 15These pins function as a power supply,
ground, and an interface with other circuits. Since, as described above, the pins in the system LSI play
a role of an interface, the system LSI, which is connected with other circuits via the pins, plays a role
as the core BXH playetR [ddyvierd [B59R2 20T hdlasshitietutd @kiheontegrateg dicyitapbheites a

front-end unit, a signal.processing unit, a back-end unit, edia 110, .a memory cantroller, and a host
icrocom R SHEHET g d BT T o HUE A e AR ST aGh can b
transmissiofgsgceptinnrini afitkeplaasiipviee Wadhsisnedig M aanditbe mesaryigentipller. The

drives of the playback device include a drive of the 25 read-only medium, a drive of the local storage,
and a drive SHnGHIHBOHBIE HEdNAMS[OBIBE TRV IS BRI IS eludes a preprogrammed DMA
mastersirc 65%@? an 1/O processor, and executes the overall packet process. The packet process 30
corresponds to a'process performed by a demultiplexer. The above packet process is realized by
executing DMA trandfees batincEbsthndeat oK ercthoratiouthplamerleaadissandikea/éifious buffers

B ERUR G TR L T e S T
includes  information of the playlist in the BDMV directory. Also, a file name of the file
base is written in "clip_information file name" in the playitem information of the
10  stereoscopic playlist. Since the file base is a virtual file and its file name is the
same as that of the interleaved stream file, the file name of the interleaved stream
file can be written in "clip_information file name" in the playitem information. A
file name of the file dependent is written in "ref to_subclip_entry id" in the stream
registration information in STN_table SS. The file name of the file dependent is
15  created by adding "1" to the identification number of the interleaved stream file.
[0560]

As described above, base-view and dependent-view data blocks of the
MVC1080@24p/60i/501 video stream are stored in one ssif file, and the ssif file can
be opened as any of the m2ts file, file base, and file dependent. With this structure,

20  the decoder can treat the ssif file in the same manner as a regular stream file. Thus
the storage method of the MVC1080@24p/60i/501 base-view and dependent-view
video streams can be positively used for storing the ssif file.

[0561]

In the normal playlist information not including the STN table SS, the

25  m2ts file is described in “clip_information_file name”, and only the Extents of the
m2ts file are referred to. On the other hand, in the playlist information including
the STN table SS, the file name of the file base is described in
“clip_information file name” in the playitem information in the main-path
information, and the file name of the file dependent is described in the SubPlayltem

30 in the sub-path information. Accordingly, by opening files in accordance with
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decoding by the video decoder and decoding by the audio decoder. [0595] The back-end unit
includes an adder and a filter, and executes the overall AV output process. The AV output process
includes a pixel process in which an 10 image overlay, resizing, and image format conversion for the
layer overlay are performed. The back-end unit 73 also executes a digital/analog conversion and the
like. [0596] The media 110 is an interface with drives and networks. 15[0597] The memory
controller is“alglavefeimaitdor filemenyediccesses, antigperfopts/eading antbwnitingnpacketsland picture

data from/tQ,g8.memory in.respgnse to requests fr ont-end unit, s processing unit, and
pack-end oA GHHE el G o or B Sl o RARSTHG By GSRTOIGS the 20
memory funeliReas e daad s oandsvppaus Mfférad‘&sdaelmflﬁoe.m grapbdes plane, and
video decoder. [0598] The host microcomputer includes MPU, ROM, and RAM. The CPU provided
in the host Afi& omputer includes an instruction fetch unit, a decoder, an 25 execution unit, a register

file, ang a program ¢uUNES, BIRALAME dAI-EXGCHHNDYAHQUT RIQFSERES SR SATDRRLINANG prgpodiments

above are stored, as built-in programs, in the ROM provided in the microcomputer of the host
mlcrocomp[tiller tb@&ﬂib@&(h@&hﬂﬁ@éﬁﬁmﬁw@mw sysidan (Bi®@&nanhdaribas M¥dld@d0&) operation
systems). T, r/%f& maln fL{nCtIOHS f the Plax}ﬂbacsl%fé C}/e%e can be 30 built.'{ﬂ the system LSI.

[0599] (EmBG lme e r%ngdr%\ sview video stream 1s in accordance with a seléction
ofa playhst.
[0563]
10 In optical discs, this 3D playlist becomes the target of playback. Editing

the playlist includes the partial deletion, division, and integration. FIGs. 57A—57C
illustrate three patterns of editing of the playlist. FIG. 57A illustrates a partially
deleted movie playlist and a partially deleted 3D playlist. These are the cases
where EXT2[1] and EXTI1[2] have been deleted from the ssif file. FIG. 57B
15  illustrates the cases where the ssif file is divided at positions immediately after
EXT2[3] and EXT1[4]. FIG. 57C illustrates the case where two mpls playlists and
two 3D playlists are integrated into one.
[0564]
This completes the explanation of the 3D playlist. The following describes
20  the AVCI1080@60P/50P video stream.
[0565]
FIGs. 58A—58F illustrate the case where the front part is deleted.
Specifically, the front part is specified as the deletion range as illustrated in FIG.
S58A, and the deletion is performed. The base-view components and
25  dependent-view components belonging to the deletion range are present in the
hatched portion of an Extent EXT2[1] and the hatched portion of an Extent EXT1[2]
illustrated in FIG. 58B. It is supposed here that, after the deletion, the starting
points of the Extents EXT2[1] and EXT1[2] are represented by nl11 and n12, and the
data lengths are represented by lenll and lenl2, respectively. In this case,

30 allocation descriptors of the Extents EXT2[1] and EXTI1[2] in the ssif file are
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The program described in each embodiment may be implemented as computer code recorded on a
non-transitory computer-readable recording medium, 5 and may be provided to a recording device or a
playback device in this form. [0600] (Encoding condition of AVC1080@60P/50P video stream) The
bit rate from the PID filter to the transport buffer is 28 Mbps. This Rtsl is described in the TS Recording
Rate. The elementary buffer 1, which is an 10 elementary stream buffer, has 3.75 MB, and the
elementary wittiere dsutfiesttatethiohi$@G d8€bdetiipiciare baficthdsartd I 20MBI{06RhEth The

format ID of C10 P/50P yideo stream is set tg '48", "44", "50", or '53" when HDMVTS
nclues tn NDE OO O UL S B B S Lot 418 B AERUE 104 SROADP video
stream, levednigs” &if P $ iscse N 142 ] \Woede 410t H 2R29115: 360 101", Adiating dhaibd eapability to

playback the AVC1080@60P/50P video stream is provided, the decoder supig&rgts the level 4.2 of a
high profile PRIE02] B rsteirh it hliRberonganbaseny Ky cLosmaBrsbibe s tieXA3[1] The

following dessfiles, e, MRSHYM BRSO ALIAMESIL AP ANSHASOBROPLROR Vg fyepm. Here

the transfer rate in the transfer from the transport buffer to the multiplexed buffer is represented as Rxl,
and the transféhganeits thtetnandfeerfitead the ibudtipledeth biffer tBthe eldaterstary fayffemighepresented

as 25 Rox. 50, e fame oS only fag i a0 ipecating (gt he pife, ncludes, anly rame macro

(v}
blocks that are compose one’image sample. In that case, the maximum number of frames that can

be displayedlinghel GQRIofHb Ay HI8) @ eoW Al ideo Rieam isnl 920880t lasrdxtthes case of
50/60 Hz, the frame mbs only flag is set to "1", Rbx is 2.8 Mbps, Rx is 1.282.8 Mbps, and the 30
maximum rffBeY GMFYHBs is 50/60. The frame mbs only flag is set to "1", Rbx is 2.8 Mbps, Rx is
1.2x2 §Mb d the maximum number of frames is 50/60. The frame mbs only flag is set to "1", Rbx

is 1.5 Mbps, Rx is 1.2x1.5 Mbps, and the maximum number of frames is 100/120. [0603]
FIG. 58E illustrates the Extent start point information of the file base. As

illustrated in FIG. 58E, the Extent start point information of the file base includes
source packet numbers SPN(n2), SPN(n4), and SPN(nl16) of Extents EXTI[2],
EXTI1[4], and EXTss[6], respectively, among the original allocation descriptors of

15  the file base. The first source packet number has been rewritten from n2 to n12 in

connection with the deletion of the front part.
[0567]

FIG. 58F illustrates the Extent start point information of the file dependent.
As illustrated in FIG. 58E, the Extent start point information of the file dependent

20  includes source packet numbers SPN(nl), SPN(n3), SPN(n5), and SPN(n7) of
Extents EXT2[1], EXT2[3], EXT2[5], and EXT2[7], respectively, among the
original allocation descriptors of the file base. The first source packet number has
been rewritten from nl to nl1 in connection with the deletion of the front part.

[0568]

25 FIGs. 59A—59F illustrate the case where the last part is deleted.
Specifically, the last part is specified as the deletion range as illustrated in FIG. 59A,
and the deletion is performed. The base-view components of the
MV C1080@24p/601/501 base-view video stream and dependent-view components of
the MVC1080@24p/601/501 dependent-view video stream belonging to the deletion

30 range are present in the hatched portions of Extent EXT2[7], EXTss[8], and
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5(Restrictions on macro block) The maximum size of one slice is one macro block row (macro
block row, or a pair of macro block rows). The slice is composed of one or more macro block rows.
The complete field pair or the maximum number of frames in the decoded picture buffer is set to level
4.1, 4.2, or 4 frames in 1920x1080, compared with the 10 maximum DPB size in the ISO/IEC14496.
[0604] The minimum compression ratio (MinCR) of the main profile and profiles having the same
Minprofile alfXrE|d@)di Asstodied sn IRIthe9Bvie Istre simpposdeenhtire thainabtefitbasidldtign2tiinCR is 4.

15[0605] When the level idc of t pecifies 4.1, 4.2, the picture is composed of multi slice of
four o1 mordURCSC R Bl HFR NI b BTG o iy CERCs s A o FBRBL 112 of e
total numbehefpRaske Hockss[BNeENMIDY 10f] ravwsiépreseacs® Boakhingeaech micecspettidenatch the
height of the current picture, or 20 correspond to the interlace encoding mode. When the frame mbs

only flag is 5t this1'cassliclosaHe odese1meer forthatiasErtemiacre blodi koisX Trthd-192dx 1080
format.sthe mpsan|Y d5 SEHHO sdit ﬂ%d?i%*\?ﬂt%ﬁ Radanive iﬁqim.fkelj_@.typ?ﬂaﬁ%osagJ;&ﬁ@

even-number slice has eight macro block rows, and an odd-number slice has nine macro block rows
(8/9/8/9 25ctmdidangtion 1080 6] xtenty/ ISt bl ¥dapidle drameXiERD)idY isrsetetaritttnaas

even-numbegy slicg has 16 macra hlock rows, and an odd-number slice,has 18 macro b rows
(1611811671 9D oo S Ve (Ao ARk A G150 e ot Vo150 Bies mat an
encoded pigturenis tRXIRGEINCEXTCHN @S |a Sotied frease vice codegliedetVien tihe nExegaptive
frame field rt‘ﬁ%e is set to "1", it indicates that an encoded picture in the sequence is a coded frame

including orfty*fFahié HoEing bIdRderoYies| comparsbAsdsisisd &8rthsErmitted for sequence
parameyfer $g54yAVC1080@60P/50P video stream)

The allocation descriptor of the Extent with “ID=4" in the m2ts file is
described as illustrated in FIG. 59D. That is to say, the data length of the Extent
with “ID=4" is rewritten from “lenl10” to “len20”. The other Extents are not
rewritten. FIG. 59E illustrates Extent start points of the file base. FIG. 59F

15  illustrates Extent start points of the file dependent. The source packets described in
these are not rewritten.
[0570]
FIGs. 60A—60D illustrate the case where the middle part is deleted.
Specifically, the middle part is specified as the deletion range as illustrated in FIG.
20 60A, and the deletion is performed. The base-view components of the
MVC1080@24p/60i/501 base-view video stream and dependent-view components of
the MVC1080@24p/60i/501 dependent-view video stream belonging to the deletion
range are present in the hatched portions of Extents EXT2[5], EXTss[6], and
EXT2D[9] illustrated in FIG. 60B. It is supposed here that, with regard to the
25  Extents EXT2[5], EXTss[6], and EXT2D[9] after the deletion, the starting addresses
are represented by nl5, n16, and n19, and the data lengths are represented by lenl5,
len16, and len19, respectively.
[0571]
In this case, an Extent that precedes the deletion range and an Extent that

30  succeeds the deletion range become different files. FIG. 60C illustrates allocation
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The following describes the SPS parameters for the AVC1080@60P/50P video stream. In the
1920x1080 format, a combination of parameters permitted for SPS in the AVC1080@60P/50P video
stream is: the vertical size is 1080; the 10 pic width in mbs minusl is 119; the Pic height IN map unit
minusl is 67; the frame rate is 59.94/50; and the method is progressive. [0608] Here, the pic
width in mbs minusl indicates the width of the decoded picture in the macro block unit. The Pic height
IN map unitdesicuptindiciates dbfthitetbighireé tdessiteedgplotiprurihjze v dl@dodéd Dathesfieteds [0609]

The format=4 or the frame.rate=3 or 4 is.set to the st tribute SS of the STN table SS, Wh
storo0sCop NGB CROLTILHSCR! St CAAIy (He P AP RQB L, Yo HIERE of

parametersipernaitteshn the: MNSedaunaddscamtef foltas. Aipermited ¢pebinatigr Afdaismeters is:
the vertical size is 1080; the pic width in mbs minus 1 is 119; the Pic height in map unit minusl is 33;

the frame &8s 295 lioakion tHeSHBIIE Raviesdeseelios “17 thnechnedpic Whgieithabs minusl
indicatgs th&u\éf’t%%ﬁ“&@&ﬂﬁ&%%‘%&é %?Pﬁfe icAaRIgRlock unit. The Pic height in map unit minusl

indicates the height of the slice group unit in the decoded frame/field. [0611] (Maximum number of
frames in MUEII80@60i/50i base-view video stream and MVC1080@60i/50i dependent-view video
stream) 30Here, the, transfer. %ts in t(file I{I‘?Jil feg(gligm the Hanshg)ort uffer %o the meItlgée%(ﬁl buffer is

represented as RxI,AéuSl%r thie ltrlans?e? rate in the traﬁstf]?eer frony 8nmu?ﬁ%1ilé)x85s BUE Y ele?ementary

buffer is repteseaniatass RbxId&1E) range \Wbedlltheations dubriheerisisatiig "Bxténe Makies’in Rbxl,
R O e Ve N Al o oIS SOPE3lof the ssif file before deletion.

10  Among these allocation descriptors, the allocation descriptors having EXT2[5],
EXTss[6], and EXT2D[9] are written as illustrated in FIG. 60D. That is to say, the
starting LBNs of the Extents EXT2[5], EXTss[6], and EXT2D[9] are rewritten as
“nl5”, “nl16”, and “n19”, respectively, and the data lengths thereof are rewritten as
“len15”, “len16”, and “len19”, respectively.

15 [0573]

FIG. 61A illustrates allocation descriptors of the m2ts file that precedes the
deleted middle part; and FIG. 61B illustrates allocation descriptors of the m2ts file
that succeeds the deleted middle part. As illustrated in FIG. 61A, the allocation
descriptors of the m2ts file that precedes the deleted middle part are allocation

20  descriptors having Extent IDs “2” and “4”, among the allocation descriptors of the
m2ts file before deletion.

[0574]

Also, as illustrated in FIG. 61B, the allocation descriptors of the m2ts file
that succeeds the deleted middle part are allocation descriptors having Extent IDs

25  “9” and “10”, among the allocation descriptors of the m2ts file before deletion. In
the allocation descriptor having Extent ID “9”, the data length has been rewritten
from “len9” to “len19”.

[0575]

FIG. 61C illustrates the Extent start point information of part of the file base

30  located before the deleted middle part; and FIG. 61D illustrates the Extent start point
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When the maximum field in the 1920x1080/29.97 Hz is 60 fields, in the level 4.1, Rxl is 1.2x40 Mbps,
and Rbxl is 40 Mbps. In the level 4, Rxl is 1.2x24 Mbps, and Rbxl is 24 Mbps. 10[0614] When the
maximum field in the 1920x1080/25 Hz is 60 fields, in the level 4.1, Rxl is 1.2x40 Mbps, and Rbxl is 40
Mbps. In the level 4, Rxl is 1.2x24 Mbps, and Rbxl is 24 Mbps. [0615] 15When the maximum field in
the 1920x1080/29.97 Hz is 120 fields, Rxl is 1.2x15 Mbps, and Rbxl is 15 Mbps. [0616] When the
maximum fiiaiﬂ)imﬁtia)ﬂ%@)aIOBﬂtﬁs fiz depodiatdschxtiddf@xlthdiepsted i &RbixIpsrl5 Misps. 20
The formation recording medium fthe ntion stores

3D video imBREE e i SH S Ao AL BTt e DL B oD IEJHRARE 25 ot by

the user usmaaeaDoéﬂﬁ@qnimMa@a T G p&ﬁhﬁlbhﬁieéoﬁﬁrﬂiaqmcme piesest ivreation has high
usability in the commercial device industry as a technooﬁzél for protecting the 3D video contents of the

user and entdbNefthak PRIk ebEAtRsIREJddThdi&daidl and Erolss(@dvissredtty ’gterence
Signs Lyst Qﬁaﬁé the original allocation descriptors of the file base. The last source packet

number has been rewritten from n6 to n16 in connection with the deletion of the
middle part.
[0576]
As illustrated in FIG. 61D, the Extent start point information of part of the
10 file dependent located before the deleted middle part includes source packet
numbers SPN(nl), SPN(n3), and SPN(nl5) of Extents EXT2[1], EXT2[3], and
EXT2[5], respectively, among the original allocation descriptors of the file
dependent. The last source packet number has been rewritten from n5 to nl5 in
connection with the deletion of the middle part.
15 [0577]

FIG. 61E illustrates the Extent start point information of part of the file base
located after the deleted middle part; and FIG. 61F illustrates the Extent start point
information of part of the file dependent located after the deleted middle part. As
illustrated in FIG. 61E, the Extent start point information of part of the file base

20  located after the deleted middle part includes source packet number SPN(n8) of
Extent EXTss[8], among the original allocation descriptors of the file base.
[0578]

As illustrated in FIG. 61F, the Extent start point information of part of the

file dependent located after the deleted middle part includes source packet number
25  SPN(n7) of Extent EXT2[7], among the original allocation descriptors of the file

dependent.

[0579]

The editing operations, such as partial deletion, division and integration, of
the ssif file can be realized by executing the processes on the main TS illustrated in

30  FIGs. 40 to 49 onto the sub TS, as well. On the other hand, since the ssif file has
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1000 optical disc 1001 2D/3D recording device 1002 recording device 1003 remote control 1004 TV
broadcast display device CLAIMS 1. A recording medium on which a stream file and an index file are
recorded, the index file including an editability flag and an extended editability flag, 5 the editability
flag indicating, while set on, the recording medium being treated as an editable medium by a legacy
device which does not support recording and editing of stereoscopic video, and while set off, the
recording nfediutprsing ffeaiet 48 A Hbon-pditXi2] rjediXm2Y #ie dadaEXdssizd), ahd thaetettended

editability flag, indicating, while set on, the recording med; being tre s,an editable medium
by a non-Iegga}lalé\ﬂ B8k ]ﬁ/ﬂ%ﬂo eégﬁ%ﬁrﬁﬂyrﬂg%g%g@t@%%h@ﬁgﬁ- 8§§g§/‘5‘d%%ice supporting
recording afgbgditing of stereoscopic video. 2. The recording medium of Claim 1, wherein 15the
recording medium includes a media movie database area which comprises a plurality of subdirectories

managed under a prédetetnifadigivedian bustmsng dparialndds e didgianred i this
predetermingd, digetantthg.stigan,ile §aipg SRR d31HRAT RHRILEHANCWMNCRLS gfmPT the

plurality of subdirectories, 20the index file includes a presence/absence flag indicating whether or not
a and end point of a deletion range that is the processing target.

[0581]
In step S141, the In point and Out point of the deletion range in the time
axis are converted into SPN(In) and SPN(Out) by using EP_map. In step S142,
10 SPN(In) and SPN(Out) are converted into logical addresses in the recording medium,
thereby LBN(SPN(In)) and LBN(SPN(Out)) indicating the location of the deletion
range in the target Extent are obtained. In step S143, it is judged whether or not
the deletion range identified by LBN(SPN(In)) and LBN(SPN(Out)) covers a
plurality of Extents. When it is judged that the deletion range exists in one Extent,
15  the control proceeds to step S144. In step S144, it is judged whether or not the
Extent in which the deletion range exists is EXT1. When it is judged Yes in step
S144, the control proceeds to step S145 in which the allocation descriptor of EXT1
is rewritten. When it is judged in step S144 that the Extent in which the deletion
range exists is not EXT1, the control proceeds to step S146 in which the allocation
20  descriptor of EXT2D is rewritten, and then in step S147, the allocation descriptor of
EXTss is rewritten.
[0582]
When it is judged that the deletion range covers a plurality of Extents, the
control proceeds to step S148 in which the deletion range is divided in accordance
25  with the boundary between Extents, and the process of steps S151—S153 is repeated
for each of the divided portions obtained by the division (step S149). The process
of steps S151-S153 is performed as follows. It is judged whether or not the Extent
in which the deletion range exists is EXT1 (step S150). When it is judged Yes step
S150, the allocation descriptor of EXTT1 is rewritten (step S151).  When it is judged
30 No in step S150, the allocation descriptor of EXT2D is rewritten (step S152), and
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stereoscopic content is present in the media movie database area, and the extended editability flag
is generated in the index file on a condition that the presence/absence flag indicates that a
stereoscopic content is present in the media movie database area. 25 3. The recording medium of
Claim 2, wherein when the presence/absence flag is set on, the editability flag is set off, and when the
extended editability flag is set on, the recording medium is treated as the editable medium by the
non-legacy theuitks aldoatien desceixtiendddeditabititye80iftag (stsptSiff3the rEooldinganédium is treated

as the non-editable. medium by the non-legacy device. 4. The recording medium of Claim 3, wherein
the stroam AISTBLARGIR e AUV FFSt CibalHIaTs) S GESHD SHER MBI e FrrehEam fle

containing atpiyiality &fistere@sraPis dbehsstreams, the second stream file not containing a
stereoscopic video stream, playlist information is recorded in the media movie database area, the

playlist infolfstin is classified into either stereoscopic playlist information or normal playlist
informafion, the stefeagepmig Playlist JfguRAtan 19 AR B{@y&’é’}‘éh&?ﬁlal?%e”]ﬁ Pl of
stereoscopic video streams, the normal playlist information defining a playback path of a video stream,
and  wheritwplaylistiiefbmtatidiNGh esdes@dEdpic mlaisgikid rmatiofSthel presprideyabsence
flag is set OgPN(In) and SPN(Out) are converted into logical addresses in the recording medium,

thereby LBN(SPN(In)) and LBN(SPN(Out)) indicating the location of the deletion

range in the target Extent are obtained. In step S156, it is judged whether or not

10  the deletion range identified by LBN(SPN(In)) and LBN(SPN(Out)) covers a
plurality of Extents. When it is judged that the deletion range exists in one Extent,
the control proceeds to step S157. In step S157, the allocation descriptor of EXT2
1s rewritten.

[0584]

15 When it is judged that the deletion range covers a plurality of Extents, the
control proceeds to step S158 in which the deletion range is divided in accordance
with the boundary between Extents, and the process of step S161 is repeated for
each of the divided portions obtained by the division (step S160). In step S161, the
allocation descriptor of EXT2D is rewritten. Each time the loop circles around, the

20  control variables “In” and “Out” are changed to values of the next data element, and
the data element indicated by the control variables is subjected to the process of the
loop. The processing structure is to process each of a plurality of data elements
each time the loop circles around.

[0585]
25 <Supplementary notes>
Up to now, the present invention has been described through the best
embodiments that the Applicant recognizes as of the application of the present
application. However, further improvements or changes can be added regarding the
following technical topics. Whether to select any of the embodiments or the

30 improvements and changes to implement the invention is optional and may be
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15 5. A playback device for reading a stream file from a recording medium and playing back the
stream file, the playback device comprising: a reading unit configured to read an index file and the
stream file from the recording medium; and a playback unit configured to play back a video
stream contained in the 20 stream file read by the reading unit, the index file including an editability
flag, the editability flag indicating, while set on, the recording medium being treated as an editable
medium by éeteganyeddyichaticiectoesyrudtthappgriereenteling and editing of stereoscopic video, and
while set of[%eliecording medium being 25 treated as a non-editable medium by the legacy device,
wherein é the index file further includes an extended editability flag having been set on, the

playback unit treats(the sgieareinsmesdidne és.aiiedimlg medium and plays back the video stream
even when the editability flag is set off 30 6. The playback device of Claim 5, wherein the

recording medium iHElud8ta mefAsmovie@atinsdsareatiticheddiahititesTa®iuraig of shedirectories
managgd ‘_’E‘Qf%ﬁeﬂree%%m@eﬂé&f%%%ﬁ%?efﬂ&%\éﬁﬁ%le“}ﬁmi@ﬁ being:Siared i the

predetermined directory, the stream file being stored in a stream subdirectory which is one of the
plurality of ssdéxdifidetoribsdicatheviradesrfite not|thiew hoped3BAd/ absdntablfiag Ihaveetitrg thether or

not a stereosgonie contents presentin lhe media ovie dojgbase areg, . when the, o1,
presence/a sence 1lag indicates that a stereoSscopic content Is present | e media movie database

area, an ouipfdrimedencfitbenptaylrek st aglés 10 set to a stereoscopic mode when the recording
medium is loaded in the playback device on a condition that a display device connected with the
playback dé0Rfhas a stereoscopic display capability, and the output mode of the playback device is

set to gtwo-dimensipRgh modgwhen.the Preasncgirbsrce (g ndigsies halmamigreasgopic content

is present in the media movie database area or when the display 15 device connected with the
playback devisadusesdisabitive fieestisrooecoisic dispRlgydapdbtityt B morsiblaytoaniearescddf Claim 6,
wherein editable/non-editable information in units of playlists. Also, when the
editable/non-editable information (editability flag, extended editability flag) is
provided in a clip information file, it is possible to manage the editable/non-editable
15  information in units of clip information files. Furthermore, as far as it is a method
that can produce the same effect as the present embodiment, information for
managing the editability of the 2D content and the 3D video content of
MVC1080@24p/50i/60i may be provided in any file under the BDMYV directory.
[0588]
20 (Target movie recording format)

In the above embodiments, the target movie recording format is of a version
that supports a stereoscopic video stream and a video stream having an optional
frame rate. However, not limited to this, the target movie recording format may be
a version of a movie recording format that enables the image resolution or the pixel

25  grayscale levels to be increased. Also, the target movie recording format may be a
version of a realtime recording format.
[0589]
(Embodiment of integrated circuit)
Among the structural elements of the playback unit, recording unit and

30 editing unit described in the embodiments, components which correspond to logic
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when the presence/absence flag is set on, the editability flag is set off, and 20 when the extended
editability flag is set on, the playback unit plays back the recording medium as the editable medium,
and when the extended editability flag is set off, the playback unit plays back the recording medium as
the non-editable medium. 25 8. The playback device of Claim 7, wherein the stream file is
classified into either a first stream file or a second stream file, the first stream file containing a plurality
of stereoscopiavislemdtre@mgethed sneotsd strarmby filthaotaentafnihgia star@oscapicluiieg stream,

laylist inf ded in th ia movie dat .30the playlist inf tion i
Ciition i ALK ELEULEUBR® Ay TeL K ATV G O DADHBL B oE Bcfboscopi

playlist inforx@tipn deliniag andlaybaide path Hdheapltality St piesROBSPPICTHdeg sit@aNkd, he normal
playlist information defining a playback path of a video stream, the reading unit reads a video stream

specified by Biaigdyhet inmBlenamngs avare chi grgoighwlersie jubstaisdus drddeint®nfigured to
decodeya vigycomprnent iglydad;in s Yislem s eRMHSRARA NG "eANRa LA esasding device

comprising: 10an encodér configured to obtain a vidéo stream by performing an encoding process;
and  a weitinghight donfigured soatritechpadigitahgttbam, andteat itheexlfifel dmtofabarcorbipg medium,

e D e PRI TS AP o it e
module).
[0590]

10 The system LSI has a QFP (Quad Flat Package) type and a PGA (Pin Grid
Array) type. In the QFP-type system LSI, pins are attached to the four sides of the
package. In the PGA-type system LSI, a lot of pins are attached to the entire
bottom.

[0591]

15 These pins function as a power supply, ground, and an interface with other
circuits. Since, as described above, the pins in the system LSI play a role of an
interface, the system LSI, which is connected with other circuits via the pins, plays a
role as the core of the playback device.

[0592]

20 The architecture of the integrated circuit includes a front-end unit, a signal
processing unit, a back-end unit, a media I/O, a memory controller, and a host
microcomputer, and the integrated circuit is connected with the drives, memory, and
transmission/reception unit of the playback device via the media I/O and the
memory controller. The drives of the playback device include a drive of the

25 read-only medium, a drive of the local storage, and a drive of the removable
medium.

[0593]
The front-end unit includes a preprogrammed DMA master circuit and an
I/O processor, and executes the overall packet process. The packet process

30  corresponds to a process performed by a demultiplexer. The above packet process

170



when the writing unit writes the index file onto the recording medium, the editability flag indicates,
while set on, the recording medium being treated as an editable medium by a legacy device which
does not support recording and editing of stereoscopic video, and while set off, the recording medium
being 20 treated as a non-editable medium by the legacy device, and the extended editability flag
indicates, while set on, the recording medium being treated as an editable medium by a non-legacy
device evenswhehzikt wditabdityirfladis detraffsfitrs hotwiemadyedeuit dstippatitgaecosditanand editing

of stereoscopic video. 25 10. The recording device of Claim 9, wherein the recording medium includes
i e L e e R b i e
predeterminjggoditectory of a file system, the index file being stored in the predetermined directory, the

stream 30 file being stored in a stream subdirectory which is one of the plurality of subdirectories,
the writing unit writdtheSigiek ArOGRESI% BraddRGfIse diretsly BIESrREsapd stredMBle into a

stream subfeian Whieh s QRR.0f e pluralidsplisliectoresRnd AR DG b gadex file into

the media movie database area, the writing unit generates a presence ence flag in the index file
and sets thdgmebogdeydbsendeofday eda vnilideentivagibhy Whethdioatenoter stereoscopic content is
presentin ti@ dia movie database area. 1011. The recording device of Claim 10, wherein when
writing the i éex ile onto the recording medium, the writing unit sets the extended editability flag to a
value indicating eithBicobaekafhimatcondanis withadaogiedsettingrindig eedaesubd tatavhen the

extended editability flag is set on, the recording medium is treated as the editable medium by the
non-legacy‘agvf@é put process. The AV output process includes a pixel process in which an
10  image overlay, resizing, and image format conversion for the layer overlay are
performed. The back-end unit 73 also executes a digital/analog conversion and the
like.
[0596]
The media I/O is an interface with drives and networks.
15 [0597]

The memory controller is a slave circuit for memory accesses, and performs
reading and writing packets and picture data from/to a memory in response to
requests from the front-end unit, signal processing unit, and back-end unit.
Through the reading/writing from or to the memory via the memory controller, the

20 memory functions as the read buffer, and various buffers for the video plane,
graphics plane, and video decoder.
[0598]
The host microcomputer includes MPU, ROM, and RAM. The CPU
provided in the host microcomputer includes an instruction fetch unit, a decoder, an
25  execution unit, a register file, and a program counter. Programs for executing
various processes described in the embodiments above are stored, as built-in
programs, in the ROM provided in the microcomputer of the host microcomputer
together with the basic input/output system (BIOS) and various middleware
(operation systems). Therefore, the main functions of the playback device can be

30  built in the system LSI.
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15and when the extended editability flag is set off, the recording medium is treated as the non-editable
medium by the non-legacy device. 12. The recording device of Claim 11, wherein the stream file
is classified into either a first stream file or a second stream 20file, the first stream file containing a
plurality of stereoscopic video streams, the second stream file not containing a stereoscopic video
stream, the writing unit writes playlist information into the media movie database area, the playlist
information[i85&9ksified into either stereoscopic playlist 25 information or normal playlist information,
the stereoscopic playlist information defining a playback path of the plurality of stereoscopic video
streams, the norma E’/ﬂ‘a{’tlﬂ%ﬁﬁ’gt%ﬂ%@ﬂ%?ing a playback path of a video stream, and when the

playlist information fhbepisiiiamindesaepmedia mate datdamsRaraads the steraentanie playlist
information, the presence/absence flag is set on. 30 13. A recording medium including a stream file
and an indeSOMBURE CAFaFFCRIEIRcRINM G AN pRMAIEPTOT CiuRLbtragattable regredimg anediBMideo

streams Incliding: Anide0 SHSRD SR0BARRE AL HIQISE SIS/ BIRIKIES, ARG hayiDg,amandatory frame
rate; and a video stream 5 composed of progressive pictures and having an optional frame rate,
[0600]

(Encoding condition of AVC1080@60P/50P video stream)

The bit rate from the PID filter to the transport buffer is 28 Mbps. This
Rtsl is described in the TS Recording Rate. The elementary buffer 1, which is an

10  elementary stream buffer, has 3.75 MB, and the elementary picture buffer 1, which
is a decoded picture buffer, has 12.382912 MB.
[0601]
The format ID of the AVC1080@60P/50P video stream is set to “48”, “44”,
“50”, or “53” when HDMVTS includes the AVC1080@60P/50P video stream. In
15  the level 4.2 of the AVC1080@60P/50P video stream, level “idc” of SPS is set to
“42”.  When b4 of PSR29 is set to “1”, indicating that a capability to playback the
AVC1080@60P/50P video stream is provided, the decoder supports the level 4.2 of
a high profile.
[0602]
20 (Maximum number of frames in AVC1080@60P/50P video stream)

The following describes the maximum number of frames in the
AVC1080@60P/50P video stream. Here, the transfer rate in the transfer from the
transport buffer to the multiplexed buffer is represented as Rx1, and the transfer rate
in the transfer from the multiplexed buffer to the elementary buffer is represented as

25 Rbxl. Also, the frame mbs only flag is a flag indicating that the picture includes
only frame macro blocks that are composed of one image sample. In that case, the
maximum number of frames that can be displayed in the GOP of the
AVC1080@60P/50P video stream is 1920x1080, and in the case of 50/60 Hz, the
frame mbs_only flag is set to “1”, Rbx is 2.8 Mbps, Rx is 1.2x2.8 Mbps, and the

30  maximum number of frames is 50/60. The frame mbs_only flag is set to “1”, Rbx
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the index file including an editability flag and an extended editability flag, the editability flag
indicating, while set on, the recording medium being treated as an editable medium by a legacy device
which does not support recording and editing of progressive pictures at the optional frame rate, and
while set off, the 10 recording medium being treated as a non-editable medium by the legacy device,
and the extended editability flag indicating, while set on, the recording medium being treated as an
editable madi2nd M zproRtegaty? d2\ichbpenantiethdhazditabilityftabes sEtfufin¢thandfidyacy device

supporting recording and editi f the progressjve pictures_at the optiona] fram e. 15 14. The
recording n@bﬁfﬁﬁ#@% ﬁlr‘i%g?uﬁﬁgrlﬁw%% g%f%ﬁét ]if‘n% ok %ﬁel?:inixlgh@ Sy M&Snformation
includes a ph akiiy ahpiesametplykaste section/ iffgrmation, 20each of the plurality of pieces of
playback section information including: information indicating a start point and an end point of a

playback sd&f8Alin a time axis; and a stream selection table showing a list of elementary

streams that are pe ﬂg@%ﬁg&eﬂqgg&@g%m the playback section, and 25the extended editability
flag is generated in the index file on a condition that an entry of the video stream composed of

progressive pictured beanhauimgnirezeptionat Fhose satecisaasdniorka s damaelbbtidn tawle in any

one of the pIuraIiQ/rof ieces %fl(% yback section jnformation in tge It%%ist information.gl%ﬁ%a The
, W dia e recording

. or 1 acr TOWS ). € S11CC IS CO 0S¢d, O e macr!
recording madidii of Craim erein Wien the exienaed &di fﬁ"i}}nff)ag IS'set on,

medium is tfeated dThar@dipbdte fiektipulr by the Aedeeachdeiee odifthwmbenthiedtended editability
flag is set off, the recarding medium is treated as a non-editable medium by the non-le&acy device. 5
16. A pIaybHHzLHE\}?Héf%Fﬁﬁﬁ%ﬁﬁ’g]:evel 4.1, 4.2, or 4 frames in 1920x1080, compared with the

10  maximum DPB size in the ISO/IEC14496.
[0604]

The minimum compression ratio (MinCR) of the main profile and profiles
having the same Minprofile are restricted as follows. In the movie stream, when
the main profile is 4.1, 4.2, MinCR is 4.

15 [0605]

When the level idc of the SPS specifies 4.1, 4.2, the picture is composed of
multi slice of four or more slices per picture. The number of macro blocks in any
slice should not exceed 1/2 of the total number of macro blocks. The number of
rows in a macro block in each slice should match the height of the current picture, or

20  correspond to the interlace encoding mode. When the frame mbs only flag is set
to “1”, a slice of the 1920x1080 format has 17 macro block rows. In the
19201080 format, the mbs only is set to “1”, and when the
mb_adaptive frame field type is set to “0”, an even-number slice has eight macro
block rows, and an odd-number slice has nine macro block rows (8/9/8/9

25  configuration).

[0606]

When the mb_adaptive frame field type is set to “1”, an even-number slice
has 16 macro block rows, and an odd-number slice has 18 macro block rows
(16/18/16/18 configuration). When the mb_adaptive frame field type is set to “0”,

30 it indicates that an encoded picture in the sequence includes a coded frame or a
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a reading unit configured to read an index file and a stream file from a recording medium; and a
playback unit configured to play back a video stream contained in the 10 stream file read by the
reading unit, the index file including an editability flag, the editability flag indicating, while set on,
the recording medium being treated as an editable medium by a legacy device which does not support
recording and editing of progressive pictures at the optional frame rate, and while set off, the 15
recording mediedrficking Wdate dhasnebnedapditabfeamediiatal by phadagaty ‘déyitendmdtes thahen the

index file further includes an extended editability fla ving been set on, the playback unit treats the
ecording rEH IS U e gk R A T Ay e e e e B e A e T b abilty
flag is set of1gékd.7. The playback device of Claim 16, wherein the recording medium further includes

playlist information, the playlist information includes a plurality of pieces of playback section
information [ @A of the plurality of pieces of playback section information includes: 25information

indicating a start ojpt,afi)amERIROIRS Ak RIRYBRGSESHORIN &G A AMererset ASiream

selection table showing a list of elementary streams that are permitted to be played back in the
playback sesldn] 080@6QRE BRtenttedserditability flag is generated in the index file on a condition that

50 e of e e SR RS o e (et i e e
informationvidthespleatist informeatimni thegolayhask devamdibitivr 60pphsRSers permitted for
SPS in the AVC1080@60P/50P video stream is: the vertical size is 1080; the
10  pic_width_in_mbs minusl is 119; the Pic_height IN map unit minusl is 67; the
frame rate is 59.94/50; and the method is progressive.
[0608]
Here, the pic_width in mbs minusl indicates the width of the decoded
picture in the macro block unit. The Pic_height IN map unit minusl indicates
15  the height of the slice group unit in the decoded frame/field.
[0609]
The format=4 or the frame rate=3 or 4 is set to the stream attribute SS of the
STN table SS. When stereoscopic 1920x1080 interlace video capability (b8 of
PSR24) is set to “1”, a combination of parameters permitted in the MVC format is as
20 follows. A permitted combination of parameters is: the vertical size is 1080; the
pic_width in mbs minusl is 119; the Pic_height in map unit minusl is 33; the
frame rate 1s 29.57/25; and the method is interlace.
[0610]
Here, the pic_width in mbs minusl indicates the width of the decoded
25  picture in the macro block unit. The Pic_height in_map unit minus] indicates the
height of the slice group unit in the decoded frame/field.
[0611]
(Maximum number of frames in MVC1080@60i/501 base-view video
stream and MVC1080@601/501 dependent-view video stream)

30 Here, the transfer rate in the transfer from the transport buffer to the

174



a stream number register storing a current stream number; 5a playback section information number
register storing a number assigned to current playback section information which is one of the plurality
of pieces of playback section information; and a demultiplexing unit configured to demultiplex one
or more of a plurality of elementary streams shown in a stream selection table included in the current
10 playback section information that correspond to the current stream number, to obtain one or more
demultiplexsah kipleresid ey ftremnsp@sented tyetdyhbadkthaitimcifatasta vidde desodar fronfigured to

decode, among the.one oy more demultiplexed elementary streams gbtained by the demultiplexing, a
Vilod Streal i S LRy PG S8 LR R NG 30 i OBRSA tSie rate. 15 18. The
playback dggieppf Claim 17, wherein the editability flag is set off when an entry of the video
stream composed of %rogressive pictures and having the optional frame rate is present in a stream

selection table in a Breirabsiunahty st dppiaybabk sabirsnimBinatidib2d wftHeplaylist
informafionyand. i.wWhgLthesxiended gditabllity flag is set on, the playback unit plays back the

recording medium as the editable medium, and when the extended editability flag is set off, the
playback udladys back the recording medium as the non-editable medium. 25 19. A recording device

convrs_ah S eSS A oo IR B R resgoreces
medium, wheveirttheRrdex fil2xinolvigss aanddibkility flagvisid anlextentediedirbility flag24
Mbps, and Rbx1 is 24 Mbps.
10 [0614]
When the maximum field in the 1920x1080/25 Hz is 60 fields, in the level
4.1, Rx1 is 1.2x40 Mbps, and Rbx1 is 40 Mbps. In the level 4, Rx1 is 1.2x24
Mbps, and Rbx1 is 24 Mbps.
[0615]
15 When the maximum field in the 1920x1080/29.97 Hz is 120 fields, Rx1 is
1.2x15 Mbps, and Rbx1 is 15 Mbps.
[0616]
When the maximum field in the 1920x1080/25 Hz is 100 fields, Rx1 is
1.2x15 Mbps, and Rbx1 is 15 Mbps.
20
Industrial Applicability
[0617]
The information recording medium of the present invention stores 3D video
images supplied via broadcast waves or network distributions, or 3D video images
25  shot by the user using a 3D-supporting video camera or the like. Accordingly, the
present invention has high usability in the commercial device industry as a
technology for protecting the 3D video contents of the user and enabling the user to

view 3D video images more safely on various devices.
30 Reference Signs List
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the writing unit sets the editability flag to a value indicating either on or off when the writing unit writes
the index file onto the recording medium, the editability flag indicating, while set on, the recording
medium being 5 treated as an editable medium by a legacy device which does not support recording
and editing of progressive pictures at the optional frame rate, and while set off, the recording medium
being treated as a non-editable medium by the legacy device, and the extended editability flag
indicating, WhhlERget on, the recording medium being treated as an editable medium by a non-legacy
device even whent &3 Oedltabraelsg flag is set off, the non-legacy device supporting recording and
editing of the progr e(.) Hthe optional frame rate. 20. The recording device of Claim 19,
wherein the writing }{D(N]Wf@@’}]tayé&ﬂ@lf@grﬂa{iwa onto the recording medium, 15the playlist
information includes a plurality of pieces of playback section information, each of the plurality of pieces
of playback sectlonliﬁﬂgrméﬁﬁﬂf dHEgURECnformation indicating a start point and an end point of a
playbagk section in gyfjme @ﬂﬁ)t@'&grﬁpﬁ stream selection table showing a list of elementary streams
that are permitted to be played back in the playback section, and the extended editability flag is
generated in the indé¥ile BN dradditioditpaaypdentsy of the video stream composed of progressive
pictures and having the optional frame rate is present in a stream selection table in any one of the
plurality of 25 pieces of playback section information in the playlist information. 21. The recording
device of Claim 20, wherein
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when writing the index file onto the recording medium, the writing unit sets the extended editability flag
to a value indicating either on or off in accordance with 30 a mode setting in the device such that when
the extended editability flag is set on, the recording medium is treated as the editable medium by the
non-legacy device, and when the extended editability flag is set off, the recording medium is treated as
a non-editable medium by the non-legacy device. 5 22. A playback method for executing, on a
computer, a process of reading a stream file frdbhAd46rding medium and playing back the stream
file, the playback method comprising: a reading step of reading an index file and the stream file
from the recording medium; and 10a playback step of playing back a video stream contained in the

stream file read dydas danaginedster ot e/ Hickex fecinslaminganaedithiilfiylag recotdi@ieditability flag
indicating, while set on, the recording medium being treated as an editable medium by a legacy device

which does not supﬁ@rﬁé%@iﬁéni_hlﬁm éaiﬁﬁﬁa&l %rﬂ%&é@ﬁiéﬂ/@‘é@}%ﬁbeﬂm@gﬁf Bfgthe recording
mediurg being treatggl %ﬁ%ﬂ%&%%‘&&?@ﬂiﬂg} RyLine o3y Ry "E@lcdé’éﬁ‘ﬁrg'ﬂlediu\‘iﬁhﬁgiﬂée index file

further includes an extended editability flag having been set on, the playback step treats the recording
medium as taentaditablnradidilne anulplaydpadkgheyvittaocstrelichal@s whiesufippdditabiliingag is set

off 20 23. Agepording, method. exceuted o comants, e rgcofding mefhod comprisig, . an
encode step Of obtairnng a video stream by performing an encoding process, an a WrIitiRg step of
writing the digiieldsikeanvandigibladexdilerobaleerrReatgingvice, and
the extended editability flag indicating, while set on, the recording medium
10  being treated as an editable medium by a non-legacy device even when the

editability flag is set off, the non-legacy device supporting recording and editing of

stereoscopic video.

2. The recording medium of Claim 1, wherein
15 the recording medium includes a media movie database area which
comprises a plurality of subdirectories managed under a predetermined directory of
a file system, the index file being stored in the predetermined directory, the stream
file being stored in a stream subdirectory which is one of the plurality of
subdirectories,
20 the index file includes a presence/absence flag indicating whether or not a
stereoscopic content is present in the media movie database area, and
the extended editability flag is generated in the index file on a condition that
the presence/absence flag indicates that a stereoscopic content is present in the
media movie database area.
25
3. The recording medium of Claim 2, wherein
when the presence/absence flag is set on, the editability flag is set off, and
when the extended editability flag is set on, the recording medium is treated
as the editable medium by the non-legacy device, and when the extended editability

30 flag is set off, the recording medium is treated as the non-editable medium by the
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medium, wherein the index file includes an editability flag and an extended editability flag, the
writing step sets the editability flag to a value indicating either on or off when the writing step writes the
index file onto the recording medium, 30the editability flag indicates, while set on, the recording
medium being treated as an editable medium by a legacy device which does not support recording
and editing of stereoscopic video, and while set off, the recording medium being treated as a
non-editablaonddgaeyhietheclegacy device, and the extended editability flag indicates, while set on, the
recording medium 5 being treated as an editable medium by a non-legacy device even when the
editability flag is set off, the non-legacy device supporting recording and editing of stereoscopic video.

24. A recording TRedidBr@mwhisli st lafarmakiasraiid a stream file are 10 recorded, wherein
first identification information set to a first value is assigned to extent data of, among the playlist

information recordeth®AttRe ekl dirglavratishinte sikber ot Bray métmd ihamsr? SPEORErSIFWhich does
not corsespafd i@ 2 FISFEQREIR GiRlayRaskh BIGHAEC S HRGESs bpr cAndd dgrififatan.

ing
information set to a second value is as&gneggto extent gzta of, among the playlist information
recorded ors¢henesoedingiheediticontapiste oftpfaglisoméoridedistrasfia, version which corresponds to

the stereoscopic pla bal‘fsli usfn the interlaceccfiiéwggﬁ;s the extent dafﬁa which the second

. . . . al ipformat 1S IeCor ¢ media mpvie database area .
identification inform&fion set oaﬂe 20 SEEORE VAl ASSighdd Y Ay tE¥eoscopic stream

selection table that iheluslaglane iafonotgientries dasiifiiavingta pdakeat identibtieiopia gepandent-view
video stream that is,composed of interlace-,tyg%e view components, the one or more entries being

associated WHABREN MoresmabmlavifutRognatianadhe siaesearss phayliyipiRgasion
COMPIiging R {YEASION FRYISIRLSHING AME SIam ALY RIBYRRCKHEWS 0 streams, the normal

playlist information defining a playback path of a video stream, and
when the playlist information is the stereoscopic playlist information, the

presence/absence flag is set on.

15 5. A playback device for reading a stream file from a recording medium and
playing back the stream file, the playback device comprising:
a reading unit configured to read an index file and the stream file from the
recording medium; and
a playback unit configured to play back a video stream contained in the
20  stream file read by the reading unit,
the index file including an editability flag,
the editability flag indicating, while set on, the recording medium being
treated as an editable medium by a legacy device which does not support recording
and editing of stereoscopic video, and while set off, the recording medium being
25 treated as a non-editable medium by the legacy device, wherein
when the index file further includes an extended editability flag having been
set on, the playback unit treats the recording medium as an editable medium and

plays back the video stream even when the editability flag is set off.
30 6. The playback device of Claim 5, wherein
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a reading unit configured to read a transport stream from a recording medium; and a
demultiplexing unit configured to perform demultiplexing onto the read 30 transport stream, wherein
when the version of the playback device is not a predetermined version that corresponds to a
stereoscopic playback using interlaced images, a stream selection table is obtained from first extent
data corresponding to first identification information set to a first value, Swhen the version of the
playback device is the pregetbnginaddiensiondhatesorzespatids noothie stateloswopiceplaythadk using the

interlaced images, a stream selection table is obtained from second extent data corresponding to
Second oGS HOMFAEG Lt 4 SHEBIRD DR Aar B Ut S LR Blperfon
demultiplexingiefsy skertleprniciaak igWbaRROssHieathavipgcastirarirReednddRea O itsddly using a
packet identifier in a stream entry that corresponds to a stream attribute in the obtained stream

selection table, Rete stpredirdnvalueReEy akRdissiRiz8dhish aldeOte PlattBanpurdin cHly a
stereo%copiﬁlgtﬁy&qghég’ progressive video, and the second value is a value 15 recognized by a
device that can perform both the stereoscopic playback of progressive video and a stereoscopic
playback of interlactdut vidkes. file includes a presence/absence flag indicating whether or not a

stereoscopic content is present in the media movie database area,
when the presence/absence flag indicates that a stereoscopic content is
present in the media movie database area, an output mode of the playback device is
10  set to a stereoscopic mode when the recording medium is loaded in the playback
device on a condition that a display device connected with the playback device has a
stereoscopic display capability, and the output mode of the playback device is set to
a two-dimensional mode when the presence/absence flag indicates that no
stereoscopic content is present in the media movie database area or when the display
15  device connected with the playback device does not have the stereoscopic display

capability.

7. The playback device of Claim 6, wherein
when the presence/absence flag is set on, the editability flag is set off, and
20 when the extended editability flag is set on, the playback unit plays back the
recording medium as the editable medium, and when the extended editability flag is
set off, the playback unit plays back the recording medium as the non-editable

medium.

25 8. The playback device of Claim 7, wherein
the stream file is classified into either a first stream file or a second stream
file, the first stream file containing a plurality of stereoscopic video streams, the
second stream file not containing a stereoscopic video stream,
playlist information is recorded in the media movie database area,

30 the playlist information is classified into either stereoscopic playlist
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information or normal playlist information, the stereoscopic playlist information
defining a playback path of the plurality of stereoscopic video streams, the normal
playlist information defining a playback path of a video stream,

the reading unit reads a video stream specified by the playlist information,
and

the playback unit includes a video decoder configured to decode a view

component included in the video stream read by the reading unit.

9. A recording device comprising:

an encoder configured to obtain a video stream by performing an encoding
process; and

a writing unit configured to write the digital stream and an index file onto a
recording medium, wherein

the index file includes an editability flag and an extended editability flag,

the writing unit sets the editability flag to a value indicating either on or off
when the writing unit writes the index file onto the recording medium,

the editability flag indicates, while set on, the recording medium being
treated as an editable medium by a legacy device which does not support recording
and editing of stereoscopic video, and while set off, the recording medium being
treated as a non-editable medium by the legacy device, and

the extended editability flag indicates, while set on, the recording medium
being treated as an editable medium by a non-legacy device even when the
editability flag is set off, the non-legacy device supporting recording and editing of

stereoscopic video.

10. The recording device of Claim 9, wherein

the recording medium includes a media movie database area which
comprises a plurality of subdirectories managed under a predetermined directory of
a file system, the index file being stored in the predetermined directory, the stream

file being stored in a stream subdirectory which is one of the plurality of
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subdirectories,

the writing unit writes the index file into the predetermined directory and
writes the stream file into a stream subdirectory which is one of the plurality of
subdirectories, and

when writing the index file into the media movie database area, the writing
unit generates a presence/absence flag in the index file and sets the presence/absence
flag to a value indicating whether or not a stereoscopic content is present in the

media movie database area.

11. The recording device of Claim 10, wherein

when writing the index file onto the recording medium, the writing unit sets
the extended editability flag to a value indicating either on or off in accordance with
a mode setting in the device such that when the extended editability flag is set on,
the recording medium is treated as the editable medium by the non-legacy device,
and when the extended editability flag is set off, the recording medium is treated as

the non-editable medium by the non-legacy device.

12.  The recording device of Claim 11, wherein

the stream file is classified into either a first stream file or a second stream
file, the first stream file containing a plurality of stereoscopic video streams, the
second stream file not containing a stereoscopic video stream,

the writing unit writes playlist information into the media movie database
area,

the playlist information is classified into either stereoscopic playlist
information or normal playlist information, the sterecoscopic playlist information
defining a playback path of the plurality of stereoscopic video streams, the normal
playlist information defining a playback path of a video stream, and

when the playlist information to be written into the media movie database

area is the stereoscopic playlist information, the presence/absence flag is set on.
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13. A recording medium including a stream file and an index file,

the stream file including a plurality of video streams,

the plurality of video streams including: a video stream composed of
progressive pictures and having a mandatory frame rate; and a video stream
composed of progressive pictures and having an optional frame rate,

the index file including an editability flag and an extended editability flag,

the editability flag indicating, while set on, the recording medium being
treated as an editable medium by a legacy device which does not support recording
and editing of progressive pictures at the optional frame rate, and while set off, the
recording medium being treated as a non-editable medium by the legacy device, and

the extended editability flag indicating, while set on, the recording medium
being treated as an editable medium by a non-legacy device even when the
editability flag is set off, the non-legacy device supporting recording and editing of

the progressive pictures at the optional frame rate.

14. The recording medium of Claim 13 further including playlist information,
wherein
the playlist information includes a plurality of pieces of playback section
information,
each of the plurality of pieces of playback section information including:
information indicating a start point and an end point of a playback
section in a time axis; and
a stream selection table showing a list of elementary streams that
are permitted to be played back in the playback section, and
the extended editability flag is generated in the index file on a condition that
an entry of the video stream composed of progressive pictures and having the
optional frame rate is present in a stream selection table in any one of the plurality of

pieces of playback section information in the playlist information.

15. The recording medium of Claim 14, wherein
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when the extended editability flag is set on, the recording medium is treated
as an editable medium by the non-legacy device, and when the extended editability
flag is set off, the recording medium is treated as a non-editable medium by the

non-legacy device.

16. A playback device comprising:

a reading unit configured to read an index file and a stream file from a
recording medium; and

a playback unit configured to play back a video stream contained in the
stream file read by the reading unit,

the index file including an editability flag,

the editability flag indicating, while set on, the recording medium being
treated as an editable medium by a legacy device which does not support recording
and editing of progressive pictures at the optional frame rate, and while set off, the
recording medium being treated as a non-editable medium by the legacy device, and

when the index file further includes an extended editability flag having been
set on, the playback unit treats the recording medium as the editable medium and

plays back the video stream even when the editability flag is set off.

17. The playback device of Claim 16, wherein
the recording medium further includes playlist information,
the playlist information includes a plurality of pieces of playback section
information,
each of the plurality of pieces of playback section information includes:
information indicating a start point and an end point of a playback
section in a time axis; and
a stream selection table showing a list of elementary streams that
are permitted to be played back in the playback section,
the extended editability flag is generated in the index file on a condition that

an entry of the video stream composed of progressive pictures and having the

183



10

15

20

25

30

optional frame rate is present in a stream selection table in any one of the plurality of
pieces of playback section information in the playlist information,

the playback device further comprises:

a stream number register storing a current stream number;

a playback section information number register storing a number assigned
to current playback section information which is one of the plurality of pieces of
playback section information; and

a demultiplexing unit configured to demultiplex one or more of a plurality
of elementary streams shown in a stream selection table included in the current
playback section information that correspond to the current stream number, to obtain
one or more demultiplexed elementary streams, and

the playback unit includes a video decoder configured to decode, among the
one or more demultiplexed elementary streams obtained by the demultiplexing, a

video stream composed of progressive pictures and having an optional frame rate.

18. The playback device of Claim 17, wherein

the editability flag is set off when an entry of the video stream composed of
progressive pictures and having the optional frame rate is present in a stream
selection table in any one of the plurality of pieces of playback section information
in the playlist information, and

when the extended editability flag is set on, the playback unit plays back the
recording medium as the editable medium, and when the extended editability flag is
set off, the playback unit plays back the recording medium as the non-editable

medium.

19. A recording device comprising:

an encoder configured to obtain a video stream by performing an encoding
process; and

a writing unit configured to write the digital stream and an index file onto a

recording medium, wherein
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the index file includes an editability flag and an extended editability flag,

the writing unit sets the editability flag to a value indicating either on or off
when the writing unit writes the index file onto the recording medium,

the editability flag indicating, while set on, the recording medium being
treated as an editable medium by a legacy device which does not support recording
and editing of progressive pictures at the optional frame rate, and while set off, the
recording medium being treated as a non-editable medium by the legacy device, and

the extended editability flag indicating, while set on, the recording medium
being treated as an editable medium by a non-legacy device even when the
editability flag is set off, the non-legacy device supporting recording and editing of

the progressive pictures at the optional frame rate.

20. The recording device of Claim 19, wherein
the writing unit writes playlist information onto the recording medium,
the playlist information includes a plurality of pieces of playback section
information,
each of the plurality of pieces of playback section information includes:
information indicating a start point and an end point of a playback
section in a time axis; and
a stream selection table showing a list of elementary streams that
are permitted to be played back in the playback section, and
the extended editability flag is generated in the index file on a condition that
an entry of the video stream composed of progressive pictures and having the
optional frame rate is present in a stream selection table in any one of the plurality of

pieces of playback section information in the playlist information.

21. The recording device of Claim 20, wherein
when writing the index file onto the recording medium, the writing unit sets
the extended editability flag to a value indicating either on or off in accordance with

a mode setting in the device such that when the extended editability flag is set on,
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the recording medium is treated as the editable medium by the non-legacy device,
and when the extended editability flag is set off, the recording medium is treated as a

non-editable medium by the non-legacy device.

22. A playback method for executing, on a computer, a process of reading a stream
file from a recording medium and playing back the stream file, the playback method
comprising:

a reading step of reading an index file and the stream file from the recording
medium; and

a playback step of playing back a video stream contained in the stream file
read by the reading step,

the index file including an editability flag,

the editability flag indicating, while set on, the recording medium being
treated as an editable medium by a legacy device which does not support recording
and editing of stereoscopic video, and while set off, the recording medium being
treated as a non-editable medium by the legacy device, wherein

when the index file further includes an extended editability flag having been
set on, the playback step treats the recording medium as an editable medium and

plays back the video stream even when the editability flag is set off.

23. A recording method executed on a computer, the recording method
comprising:

an encode step of obtaining a video stream by performing an encoding
process; and

a writing step of writing the digital stream and an index file onto a recording
medium, wherein

the index file includes an editability flag and an extended editability flag,

the writing step sets the editability flag to a value indicating either on or off
when the writing step writes the index file onto the recording medium,

the editability flag indicates, while set on, the recording medium being
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treated as an editable medium by a legacy device which does not support recording
and editing of stereoscopic video, and while set off, the recording medium being
treated as a non-editable medium by the legacy device, and

the extended editability flag indicates, while set on, the recording medium
being treated as an editable medium by a non-legacy device even when the
editability flag is set off, the non-legacy device supporting recording and editing of

stereoscopic video.

24. A recording medium on which playlist information and a stream file are
recorded, wherein

first identification information set to a first value is assigned to extent data
of, among the playlist information recorded on the recording medium, a piece of
playlist information of a version which does not correspond to a stereoscopic
playback using interlaced images,

second identification information set to a second value is assigned to extent
data of, among the playlist information recorded on the recording medium, a piece
of playlist information of a version which corresponds to the stereoscopic playback
using the interlaced images,

the extent data, to which the second identification information set to the
second value is assigned, includes a stereoscopic stream selection table that includes
one or more entries each having a packet identifier of a dependent-view video
stream that is composed of interlace-type view components, the one or more entries

being associated with one or more stream attributes of interlaced video.

25. A playback device comprising:

a version register storing a version of the playback device;

a reading unit configured to read a transport stream from a recording
medium; and

a demultiplexing unit configured to perform demultiplexing onto the read

transport stream, wherein
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when the version of the playback device is not a predetermined version that
corresponds to a stereoscopic playback using interlaced images, a stream selection
table is obtained from first extent data corresponding to first identification
information set to a first value,

when the version of the playback device is the predetermined version that
corresponds to the stereoscopic playback using the interlaced images, a stream
selection table is obtained from second extent data corresponding to second
1dentification information set to a second value,

the demultiplexing unit is caused to perform demultiplexing of a
dependent-view video stream having an interlaced-video attribute, by using a packet
identifier in a stream entry that corresponds to a stream attribute in the obtained
stream selection table, and

the first value is a value recognized by a device that can perform only a
stereoscopic playback of progressive video, and the second value is a value
recognized by a device that can perform both the sterecoscopic playback of

progressive video and a stereoscopic playback of interlaced video.
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