
RECO:C-1221NC, MEDIUM, PLATEAU. DEVI:7B. AND INTEGRATED CIRCUIT
[Tschnical Pdeld] L00011        The present invention relates to a
technology- for stereoscopic video playback and especially to the
allocation of a video stream. axis recording medium. 10LBackground
Att.) (00021       Thprdistributian of moving image contents, optical
discs such as DVDs and. Elu-ray discs (BDs) are widely used- EDs are
with larger capacity- compared with DVDs and thus capable of 15
storing quality video images, Specifically, for example, aDVD is
capable of storing- standard definition (SD) images at the
resolution. of 640 x 480 according- to the VGA, and 720x430 according
to the NTSC standard_ In contrast, a BD is capable Of storing
definition. (ED) imagesatth.emaximismresolution. 20of 1920 x 1080.
i,C) 003]       In recent. yeals: there is an increasing number of.
movie tfleet.e.us e customers caul enjoy stereoscopic (which is
referred. to as three-dimensional. (3D)) video images. In 25 response
to this trend, developments of a technology' ale underway, the
technology for storing 3D video images onto an optical disc without
degrading hign bmage quality. Here, the  requirement to he satisfy is
that 3D video image.dea on optical discs in a manner to ensure
compat:ibllity with playback devices having only playback capability-
of d-dimensional (2Dvideo images (whichalso referred to as mono s cop
a. c video images)SUCh a playback device 



hereinafter referred to as "20 playback device". compatibility, it is
necessary to produce two different optical discs per content, one to
be used for 3D video playback and the other for 20 video olavhack.
This would cause increase in cost 10 Accordingly, it is desn bA. to
provide an optical disc storing 30 video images in a manner that a 20
playback device is allowed to execute 20 video playback and that: a
playback device supportingback of both 20 and 3D video images (which
is hereinafter referred to as "20/3D pie a ckis allowed 15 to execute
both 20 and 3D video playback. [00041      FIG, 59 is a schematic di
ram illustrating the mechanism for ensuring the compatibilityan
optical disc storing 3D video images withtck devicesPatent Document
1) 20 An optical disc 2401 has a 20/ le f t -view 2W (Audio Visual)
stream   1..e and a right-view AV stream file recorded thereon. The
20/left-view AV stream contains a ew stream The 20/left-view stream
represents video imases to be visible to e.lef:t eye of a vi
eweeoscopic playback and An the other hand, also allowsmonoscopic
playback The right-view AV stream file contains a right-view stream,
V ieam represents video images to be visible to the  right eye of a
viewer in stereoscopic playback. The video streams have the same
frame rate but fti rent presentation times shifted from each other by
half a frame period. For example, when the frame rate of the video
streams is 24 frames per second, 



es of the left- and right -view streams are alternately dispcry 48
seco 1005]        As shown in FIG. 5$, the 2D/left--view and
right-view A. stream files are divided into a plurality of extents
2402A-24020 10 and 2403A-24030, respectively, in GOPs (group of -es)
on the optical disc 2401. That is, each extent contains at least one
GOP, Furthermore, the extents 2402A-2402C of the      eft-view 2W
stream .f:jle and theextents 2403A-2403C of the right-view 1W stream
file are alternately arranged on a track 15 2401A of the optical disc
2401. Each two adjacent extents 2402A-24,03A, 2402E-2403B and
2402C-24030 have the same length playback time. Such an arrangement
oits is referred to as an interleaved aGroup., of extents recorded in
an nter leaved arrangement on a resoding medium are used 20 in
stereoscopic playback and monoscopic playback, as described be. low
10006]        As shown in FIG, 59,e 2D playback device 2404 causes a
2D optical disc drive 2404A to sequentially read the extents
2402.A.-2402C of the 2D/left--view 2W stream from the optical disc
2401 and a video decoder 2404D to sequentially decode the read
extents into left-view frames 24061J. As a result., left views,
i.e., 7-0 deo images are played back. on a display device 2407. Note
that the arrangement.  of the extents 2402A-2402C7 on the optical
disc 2401 is designed in view of the seek performance and the reading
rate of the 21) optical disc drive 2401A so as to ensure
seamlessplay:bac of the 20/left-viewM7stream file. [0007] As o4n. in
.playback  device 2405, when accepting' the selection of 3D video
playback from the op .cal 



disc 2401, causes a 3D optical disc drive 2405A to alternately 10
read the 2D/1e:ft-view AV stream file and the right-view AV stream
file extent nt from the optical disc 2401 more specifically,
in.theorderofthe reference numbers 2402A, 2403A, 2402E, 24035, 2402C,
and 24033. Of the read e s those belonging to the 2D/left-view stream
are supplied to a left video decoder 2405L, whereas thosebelonging-to
the right--view stream are supplied to a right-video decoder 2405R.
The video decoders 2405L and 2405P. alternately decode the received
extents into video frames 06R, respectively. As a. result, left and
right video images are. .ternately displayed 20 on a 3D display
device 2408. In synchronization with the switching left and right
video imaqes, 3D glasses 2409 cause the le.": and right lenses
tEccpacifyallJ:ernately, Through the 3D glasses  2409 images
presented on the display device 2408 appear to be 2D video images.
[0009) As described above, the 'ynables leaved - -nqr an optic-1 disc
having- 3D video images to be used. for both 21)  video playback by
a. 21) playback. device and 31) video playback by a 21)/3D playback
device. [Reference List) 6:Patent Documents) [0009) [Patent Document
11 Japanese Patent No, 3935507' [Summary of invention) 10[Technical
Problem.] [ 0 0 1 0 



There are optical discs having a. plurality of recording layers such
as a. dual layer disc. Wit]:. such an optical disc, a series of AV
stream files may' be recorded on disc areas 15 extending over two
layers, Even with a single layer disc, in addition, a. series of:
P-.V St:tea:M. f :Lies may be recorded on separate areas iheAhl.,men
which amdif.f etxret f i le is recknxlsd, In such cases, the optical
plxikup of an optical disc drive needs to irnmecute 1/4 jump or a.
timnik jimxp in data reswiing fimms the erfnnLcal  20 disc., The. f
SCUS juelp is a 11.xep cah":ad, by a layer switmchniv..q, and the
trs"rr lump is a -.1ump caused by a. movement of the optical
cdx,...up in a. radial d1,flecrhon of the optmixal. ddhc. Generally,
these jumps fr.:valve lonsex seek time, thus caitlad I.ong jumps,
EnurariMng seamless  video playback rxTardiess of a long jump needs
25 the extent. accessed immediately before the long jump to have a
large size enough to satisfy the condition for preventing buffer
undertiow in a video decoder during the long jump,  [0011]        In
order to satisfy the above-mentioned condition in both 21) and 3D
video playback when the 2Dllef t-view AV stream file and the
riabt-view A _ -earn file are arranged in an interleaved  manner as
shovn in FIG. 59, however, the area accessed immediately before the
long jump needs to have a larger size of an extent of the right-view
AV stream file in addition to    sufficiently larger size of the
extent of the 2D/left-view AV stream since both the extents have the
same playback time. As a result, a 2D13D playback device needs to
allocate a larger buffer capacity to a right, video decoder, the
buffer capacity larger than that satisfying the above-mentioned
condition. This is not desirable since it prevents further reduction
in buffer capacity and further improvement in memory efficiency of a 



15 playback device. [0012]        An object of the present. invention
is to provide a recording medium having stream files recorded thereon
in an arrangement to allow further reduction in the buffer capacity
20 necessary for stereoscopic playback. [So).:Lot to Prob .1. ern.]
IreC0.1*medium accordthe invent.ion 25.-a base1/4st.rfile and a
stream file.)rded thereon, The1/4..1/4..'' stream. to be used for
monc,copi video  dependent-view stream file is to be used for
stereoscopic video playback in combination with the base-view stream
file, The recording medium has a stereoscopicimonoscopic shared
are-a, a stereoscopic specific area, and. a monoscopic specific area.
The stereoscopic/monoscopic shared area is a contiguous area to be
accessed both while a stereoscopic video is to be played hack and
while a monoscopic video is to be played back. The
stereoscopic/monoscopic shared area is also an area in which a
plurality extents 10 belonging to the basestream file and a plurality
extents belonging to the dependent-view stream file are arranged in
an interleaved manner, Both of the stereoscopic spe-ific area and the
monoscopic specific area are contiguous areas located one after
another next to the 15 stereoscopic/monoscopic shared area. The
stereoscopic specific area is an area to be accessed immediately
before a long jump occurring in stereoscopic video playback. The
stereoscopic specific area is also an area in which extents belonging
to the base-view stream file and extents 20 belonging to the
dependent-view stream file are arranged in an int manner. The extents
recorded on the stereoscopic specific area are next in order after
the extents recorded on the stereoscopic/monoscopic shared area The
monoscopic :apecif i.,(:area is an area to he accessed :.?.5
immediately before a long jump occurringin nano s c 0-01 c 



video playback. The monosco ic specific area has a cony  stream file
and are recorded on. the stereoscopic specific area_ [Advantageous
Effects of Invention) [0014]        When video images are played hack
from the recording medium according to the present invention
described above, the stereoscopic specific area is accessed
immediately before long jump occurring in stereoscopic playback,
whereas the 10 monoscopic specific area is accessed immediately
before a long jump occurring in monoscopic playback. Tints, the
playback oath for stereoscopic playback and the playback. path for
mono s c op i c playback are separated immediately before their
respective lotxj jumps. This allows the extent sizes of the stream t-
Les arranged on the stereoscopic specific area to be determined
regardless of the extent size of the base-view stream ansed on the
mono 2: COLD c specific area :specially, sizes an in arrangement of
extents recorded on the stereoscopic: specific area are allowed be
designed to satisfy only the condition for 20 seamless playback of
stereoscopic video images. Independent of that '7eS and an
arranqement of erecorded on the monoscopic specific area are. allowed
to be desiqned to satisfy only the condition for seamless playback of
monoacopic video        5- AS a result, further reduction in the
buffer capacity necessary- for stereoscopic playback. can be
achieved_ [Brief Descof Drawings]  [0015]        FIG, I is a
schematic diagram showing a type of usage of a recording medium
according to a first eMbodiment of the present invention; 



FIG. 2 is a. schematic diagram showing the data structure of a BF-ROM
disc shown in FIG. I;         FIG, 3 is a schematic diagram showing
an index table stored in an index file shown in FIG, 2;
FIG. 4 is a schematic diagram showing elementary streams 10
multiplexed in an AV stream file 2046A used for 21) video playback
shown in FIG, 2;         FIG, S is a schematic diagram showing an
arrangement of packets in each elementary stream multiplexed in the
AV stream file shown in FIG, 2; 15FIG, 6 is a schematic diagram
snowing a detail of a method for storing a video stream into PES
pacKets shown in FIG. 5;         FIGS; 7A, 71-3, 7S are, schematic
views respectively showing the format of a TS packet; the format of a
source packet, and an arrangement of source oack.ets constituting the
Au stream file 20shown in FIG. 5;         FIG. 6 is a schematic
diagram showing the data structure of a PMT;       FILL 9 is a
schematic diagram showing' the data structure of a clip information
file shown in FIG, 2;         FIG. 10 is a schematic diagram showing
the data structure of stream attribute information shown in FIG. 9;
FIGS. 4.1A and 113 are schematic views snowing the data  structure of
an entry map shown10;       FIG, 12 is a schematic diagram showing
the data structure of ahown lfl FIG        FIG. 13 is a schematic
diagram showing the data structure of a-,em information 1300; 



PIGS, 1.4A and 1413 are schematic views showing the rela8Fin'a by the
between playback It sect hs playitem information to be connected when
the connection condition 1310 indicates i'5" and "6", respectively;
10  FIG, 15 is a. schematic diagram showing the data. structure of a
playlist file when the playback path to be specified includes
subpaths; FIG. 16 is a functional block diaramof a 2 playback 15FIG.
17 is aof system parameters stored n player variable storage unit
shown. in FIG, 16;       FIG.. 18 is a functional block diagram of a
system target decoder shown in FIG, 16,            FIG 19 is a
schematic diagram showing an arrangement of 20 extents on the disc
1.01 shown in FIG, 2; FIg, 20 is a schematicram showing the
processing channel for conver"..Ing an AV stream f ile read f rom
the BD-ROM disc 101 into 2D video data VD and audio data AD in the 2D
playback device shown in FIG. 16;        FIG. 21 is a graph showing a
progression of the data amount DA. accumulated in a read buffer 1502
shown in FIG, 20 during a processing period of an AV stream le; IO
FIG. 22. is a table showing an. examp'f the relationship between jump
distances and jump times specified. tor BD-ROM discs; 



FIG. 23 is a schematicshowing an example of an arrangement of extents
when videos are continuously played. back from three different AV
stream files in turn; FIGS, 24A,24C are schematic diagrams
illustratiimy the principle of stereoscopic video playback according
to a method using parallax images; 10FIG. 25 is a schematn.c diagram
showing a relationship among an index table no, a movie object MVO,
a. 2D-J object 2SZO, 20 playlist file 2501, and a 3D playlist file
2502;       FIG, 26 is a flowchart showing , selection process of a
play].file to be played back, according to movie object. 15MVO;
FIG. 27 is a schematic diagram showing an example of the structures
of the 21)file 2501 and the 3D playa:let file               28 is a
schematic diagram showing another example of 20 the structures ot the
2E1 pia list file 2501 and the 3f) playinuit file 2502;        FIGS.
29A and 292 are schematic di .grams showinci elementary streams
multiplexed into a 2LI left -viem AV stream file and a right--view
stream file, respecti 30A andare schematic diagrams showing
PIGS. 31A. and. 31B are schematic diagrams showing the relationship
between DTEs and PTEs allocated to pictures of a. stream 3101 and
ait-view stream 3102, respectively; 



FIG. 32 is a. schematic: diagram showing the data structure of a
video access unit 3200 of the 21311.Eift-view stream and. the
right-view stream; FIGS, 33A and 33Bare schengrams showing values of
a decode counter 3204 allocated to the pictures of a 10left-view
stream 3301 and a right -view stream 330 ctively;         FIGS, 34A
and 34E are schematic diagrams showing two types of arrangements of
extents of the 2D/. w AV stream file and the right-view AV stream
file on the BD-BON disc 101 shown in FTG. 2; FIGS, 35A and 35E are
schematic diagrams showing- the relationship between playback times
and playback paths;       FIGS. 36A and 36B are schematic diagrams
showing the data structsres of clip information files linked to the
2)3/left--view 20 3W stream file and the right-view MT stream file,
respective       FIGS. 371k and 37E are schematic diagrams showing
the data structure of 3D meta data 3613 shown in FIG, 361k; FIGS,
38A. and 383 are schematic diacrams showinq the data of the entry-
map 3622 or the right-view clip information file 3602 shown in FIG.
36B;         FIG 39 is the functional block diagram of a.playback
device 3500;         FIG, 40 is a schematic diagram showing a
superimposing process of plane data pieces by a plane adder 3910
shown in FIG, 39;         FIGS, 41A and 41E are schematic diagrams
showing cropping processes bcropping processing unit 4022 shown in
FIG, 



40;  FIGS, 42A, 42E, 42C are schematic diaqoctively showing left. 21)
video images, right 21) video images, which are superimposed by the
cropping processes shown in FIGS, 41A, and 31) video images perceived
by a viewer;        FIG, 43 is a functional block diagram of the
system target decoder 3903 shown in FIG. 3 IGa schematic diagram
showing the processing    channel for playing back 31) video data VD
and audiofrom 15 a 20/left-view V stream ftle and a right-view AV
stream file read from the ED-ROM disc 102;        FIGS. 5A, 45B, 450
are schematic diagrams showing the relationship between order of
extents of each _W stream file recorded on the 'RD-ROM disc 101 in
the interleaved 20 arrangement, the progression of the data amounts
accumulated in the read buffers 3902 and 3011 dimming 31) video
playback, and the physical order of extents of the AV stream files
recorded on the BD-ROM disc 101 in the inter arrangement; FIGS. 4.SA
and 4613 are schematic diagrams showing two types 25 of the order
ofextents belonging to AV stream files;       FIGS, 47A. and 47E are
graphs respectively showing progressions of the data amount Did
accumulated in the read       er (1) 3902 and the data amount D.7/2
accumulated in the read hut far 3911 when the extents of left and  AV
stream files are alternately read from the disc 1.01;       FIG. 48
xc a schematic diagram showing an example arranaement of extents ofr
=4-Ens! AV stream file and 



the right view MT stream file when a long jump is requiredwhile the
extents of the files are alternately read;       FIGS, 49A and 49E
are graphs respectively showing the pro_ _essions of the data amounts
DA1 and Dis2 accumulated in the 10 read buffers 3902 and 3911 in the
section including the long-jump LJ2 among the sections of the
playback path 4822 for 31) 'deo       FIG, 50 is a schematic diagram
showing an example of the arrangement of the. extents when the BD-ROM
disc 101 is a 15 multi-layer disc and a series of AV stream files is
separated on two layexs;         PIG. 51 is scnematic diagram
showa.n.gan example of the arrangement of ct-nts f AV stream files o
Lich a 2D video playback path and a 2) video playback path for are
separated 20 in the area to be accessed immediately before their
respective long jumps; FIG. 52 is a. senematic diagramshowing the
correspondence relationship between playlist files and AV stream
files playing back video images from the extents arranged shown in
FIG. 81;       FIGS 53A and 53E are schematic diarazns showing the
arrangements of extents in the recording areas on the discs of 14
the first and second embodiments, ressectively, the recording areas
being accessed before and after a long jump;       FIG, 54 is a
schematic diagram showing the arrangements of extents in the
recording areahe athe third 5 embodiment,recording area (s) being
accessed immediarely 



before the long jump;       FIG, 55 is a. schematic diadram showing
the correspondenrelationships between slaylast f Iles and AV stream
files for ying back video image- from t   and 56Bschematic diagrams
showing , relationships between DTSs and PTSs allocated to pictures
of a 2D stream 5601 and a right view stream 58025 respectively; FIG.
57 is a. block diagram of the internal configuration
according to the ffourth embodiment; FIGS, 58k, 58B, 6180 are
schematicC`: process of calculating depth information by the video
encoder 5701 shown in. FIG. 57; and     FIG., 59 is a schematic
diagram illustrating the mechanism for ensuring the compatibility of
an optical disc storing 3D video images with 20 playback de 25eln of
Embodimeetsi  device pertaining to embodiments of the present
invention with reference to the drawings. [0012] First Embodiment 



0[0018]        First, the followinq describes a usage pattern of a
recording medium in accordance with a first. embodiment of the
present img,,,,ntion, FIG. 1 is a schematic diagram showing a usage
pattern of the recording medium. In. FIG. 1 a BD-ROM di so 101 is
depicted as the recording medium, A playback device 102, a display
device and a remote control 104 constitute one home theater system,
The ED-ROM disc 10i provides movies to the home theater system,
[0019] 15 <Data Structure of 2D ED-ROM Disc> (0020]        Of the
SD-ROM disc 101, which is the recording medium pertaining to the
first embodiment of the present invention, the data structure
relating to the storage of 2D video images 20 is described next,
[0021) FIG, 2 is a schematic diaqi-aun showing the data stin.voture
the ED-ROM disc 101. On the BD-ROM disc 101, a track 202 is formed
spira in the inner to outer cirrnmference of the ED-ROM disc 101, as
with DVDs and CDs.. In FIG, 2, the track. 202 virtually extended in a
transverse direction, The left  ROM disc 101 and the right side
represents the outer ' circumferential part. The track 202 is a
recording area. inner circthntial part. 



the recording area 202 is  lead-in area 202A, and the outer
circumferential part thereof is a lead-out area 2020. Between the
lead-in area 202A and t'-'c lead-out area 2020 is a volume area 202B
for storing' data. [002,] The volume area 202B is divided int:oa
plurality F 'CCeSS 10 un t:s each called. a 'sector" and the sectors
are numbered consecutively from the top thereof, These consecutive
numbers are called logical addresses or logical block numbers) Data
is read from the disc 101 by designating a logical address the BD-ROM
disc 101. usuaaddresses are 15 substantially equivalent to physical
addresses on the disc 101, That is, in an area where the logical
addresses are consecutive, the physical addresses are also
substantially consecutive. Accordingly, data pieces havin onsecmtive
loqical addresses can be c:onsecutively read out t,Arit2aour a seek
of the pickup of 20 the disc drive. [002 an innertie lead-in area
202A,. the BP-ROM disc 101 has a special area called BOA (burst
cutting area) 201, The BOA 201 is a special area readable only by a
disc drive. That 25 is, the BOA 201 is unreadable: by an application.
program. Therefore the BCA is often used for copyright protection
technology, example. 



[002411 the head of the volume area 202B9 volume information of a
file system 203 is stored. Subsequent to the v, information,
application data such as video data i8 stored in 5 the volume area
202B The file system is a system for disniaving      data. structure
in. terms of cirectories and files, example, PCsclonal computers)
employ a file system. such as FAT or NTFS, so that the structure of
data stored on the ard disk is expressed in directories and files to
improve the 10 usability of the stored data. The BD-ROM disc 101
employs UDF (Universal Disc Format) as the file system 203. Yet, any
other Li, such as ISO 9660, is also applicable, This file         203
enables the logical data stored on the disc 101 to be accessed and
read out in units of directories and files,as 15 with the PCs. [ a
More specifically, when the UDF is employed as the file system 203
the volume area 202B includes a recording area for storing a file set
descriptor, a recording area for storing a 20 terminating descriptor,
and a plurality of directory areas, 



area is accessed by using the file system 203, Here, the   -La sat
descriptor"  indicates a logical block number (LSN) of a sector that
stores the file entry of the root directory, The "terminating
descriptor" indicates  the termination of the 96file set descriptor.
[0026] Eachdirectory area has the sane internal structure. Each
directry area has a file entry.: a direchlt ry fil., and a file
recording area, ;0027:: The 'fide entry" includes a descripttrtag, 5.
and an allocation descriptor. The "descriptor tag" indicates that the
area is of. a. file entry. Here, the descriptor tes may
alternatively- indicate that the area is of a space bitrep
descriptor. For example, the descriptor tag having the value of
"2:b:::' means tnat the area is of a "file entry'. The 'ICE: tag' 10
indicetee attribute inf ormat ion. of ti e. file entry. The
"allocation descrirtor" indicates the LBN of the recording location
of the directory file, [00281 The 'directory file.' includes the file
identifier 15 descriptor of a subordinate directory and the file
identdfhber descriptor of a subordinate file. The ' file i dent i f i
er. descripttr ot. the subordinate directory" is reference
information used for accessing the subordinate directory located he 1
o;,,,, theCi re c tnx:Ty ccxarc.r.,spondins to thedirectory ,a.ree ,
20 This file identifier descripter includes idestificetion
information of the subordinate directory, the lensth of the directory
name of the subordfnete directory, a file entry address, and the:
directory name of the subordinate directory, Here, the file entry
address indicates the LEN of the tile entry 25 of the su.borainate
chi I (7.= CtOry, The "file .i.dentifier descriptor of the
5.P...it:Ord" fla te tile' is reierence tritchtmation tOra c: cessinq
t he S UbOrdi ria t: e File lo c: at: ed be.low the directory- 



corresponding to the directory area. This fil.e identifier descriptor
includes identification information of the subordinate file, the
1.enfile name of the subordinate file, a file entry addressthe file
name of the subordinate file. Here, the file entry address indicates
the LEN of the file entry of the subordinate file. By
tracingidentifier descriptors of subordinate a -ector s/files, the
file entries of the subordinate directories/files can be sequentially
found, starting from the file entry of the root d 10[0029] The "file
e o -ding area for storing the subordinate le"  i.s the area for.
storing the e entry of the subordinate           d below the
directory corresponding to the directory  area and the body . a: the
subordinate file. The "file entry" includes 15 a descriptor tag, an
ICE tag, and allocation descriptors, The "desc. gt.o(--Aindicates
that the area is of a file en 



The "ICE tades attribute.en of the file entry. Theodesc .pt.i c::athe
arrangement of the extents constituting the body( of the subordinate
file, Eac'     ()cation descriptor is assigned t )ne of the extents.
When the subord. nate file is divided into a piurality of extents,
entry inclu.des a plurality of allocation descriptorMore soecilati. n
descriptor includes the size of an extent and the LEN of the
recording location of the extent. 25 Furthermore, the two most ant
bits of each allocation descriptor indicate whether an extent is
acthally recordeh at the recording location, More specifically, when
the two most  sic.Indificant bits indicate ')0", an extent has been
allocated to the recordingon and has been actually recorded thereat,
When the two most significant. bits inate wl.", an extent has been
allocated to the recording location but has not been yet recorded
thereat. The ociical addresses of the extents constituting each file
can be found by referencing the allocation descriptors of the fn.e
entry of the file,[00301 Like the file system employinq the EDF, the
etneral. file 



10 system 203 dividing each file into a plurality of extents and then
recorded in the volume area 20213, also stores the information
locations of the extents, such as the above - ment ioned allocation
descriptors, in the volume area 20213. By referenci.ng the
information, the location of each extent, 15 particularly the logical
address thereof can be found. [003'1]       With further reference to
FIG. 2 showing the directory/file structure 204 on the ED-ROM disc
101, a ED movie (SDB1111 ED Movie) directory 2042 is located
immediately below 20 a. ROOT directory 2041. Below the BDMV directory
2042 are an index file /Iv) 2043A, a movie object file (MovieObject,
bdmv) 2043B a playlist (PLAYLIST) directory 2044; a clip information
( CLII P INFO ) directory 2045; a. stream ( STREAM) directory 2046; a
BD--J object (BDJO: ED Java Object) directory 2047; and a Java
archive (JAR; Java Archive) di reC tory 2048. The index file 2043
stores an index table. rrhe index table defines c Or: spondence
between titles and obje.cts. The STREAM  di rectory 2046 stores an AN
stream f( XXX . M2TS ) 2046A The All stream file 2046A stores All
contents, which represent audio and video, multiplexed therein, The
CLIPINF directory 2045 includes a clip information file (XXX. CLPT)
2045A. The clip informat:i.on file 2045A stores management
information of the Av stream file 2046A. The PLAYLIST directory 2044
stores a pla.ylist f (T?? .MPLS) 20442.. The playlist file 2044A
defines a logical playback path of the AV stream file 2046A_ The LEGO
directory 2047 stores therein a ED-J object fi'm Wa.13DIG0) 2047A,
The 10 movie object file (MovimObj t,Ildmv) 2043E and the BD-01
object fiLe 2047A each store a program called "o' t." that defines a
dynamic scenario. [0032) More specifically, the directory file
structure 204 is 15 implemented to have a ROOT directory area, a BONN
clJ.rectorv area    -,:i.:AYLIST directory area., a CLIP= directory
area a STREAM directory area, a BDCIO directory area, and a JAR
directory area. in the volume, area 202B of the BD-ROM disc 101. By
trat file identifier descriptor mentioned above, a series of file 20
entries is sequentia a from the ROOT directory to the directories.
That is, the file entry of the BOO directory can lead to the file
entry of the BDMV directory, Similarly, the file entry of the BDMV
directory can lead to the file entry of the 1--)LAYLIST directory,
and the file entry of the BDMV directory 25 can lead the file entries
of the CLIPINF directory, the STREAM directory, the 31)50 directory,
and the GAR. directory. [0033] 



The following describes the data structure of each file that. exists
below the BMW directory 2042. [00341 "Index File>> 5[00353 FIG. 3 is
a sche tic diagram show:b....LIu index table stored he index file
2043A_ The index table 310 stores items, cur)' as ffirst"top menu"
302, and "title k" $03 (k = ) . E C h item is associated I.,. th
either of the mow 10 MVO and the B J object BDC10, Each time a menu
or a title is called in response to a user op an application program,
a control unit of the playback device 102 refers to a COrra,gp nding
item in the index table 310, and calls an object corresponding to the
item from the disc 101 The control unit executes th. program of the
cal e obj e 15More. 5play" 301 specifies an object to he called when
the disc 101 is loadedthe disc: ddds,Ei. The "Top menu" 302 spec:if
ies an obforLepa.ay.i.ng a menu. on the display device 103 when a
ommend "go back to menu' is input 



20responsive, for example, to a user operation. The "title k" 303
obi eel: for playing back, when - user operation requests a. title to
be p- eyed back, aAV stream file corresponding to the requested title
from the disc 101, in accordance with the play list f:i.le 2044A.
[0036] "Moyle Object Fil [00--$.7]         The movie object file
20433 generally storesa plurality of movie objects. Each movie object
stores a sequence of navigation. commands. A navigation command
causes the playback device 101 to execute playback processes
similarly to general ,5players. A navigation command includes, for
example, a read-out command to read out a pia 'list f.sponding a
title, a playback command to play back stream data from an Al! stream
file indicated by a playlist file, and a progression command to make
a progression to another title, The control unit 10 of the playback
device 101 calls a movie object in resporse, for example, to a user
operation and executes navigation commands includedcalled movie
object in the order of the secruence Thus, in a manner sit ar to
general Mil; the playback:. device 101 displays a menu on the display
device 15 to allow a user to select one of the commands. The playback
device 101 then executes a playback start/stop of a title or
switching to another Ic in accordance with the selected command,
eby dynamically char,aplaybac:: [0038] 



20 ccflDJ Object File" [00 The ED-J obfile 2047A includes a. single
ED-J objec The ED,51 objectogram to cause a Java virtual machine
mounted on the playback: device 101 to execute the processes of 25
title playback and graphics rendering, The Thr-J object. stores an
app./A:cation management table and idenion intorma.tion of the plfile
to be referred. The ap.:.tion management       e indicates a list of
Java app:Licat ion. programs that are to be actually executedJava
virtual machine. The        ification information of the paaylist
file r :rad identifies a playlist file that corresponds to a. title
to be played hack. The Java virtual machine calls a BE-J object in
accordance with a user operation or an applica ' program, and
executes signaling- of the Java application program according-to the
application management table included in the BD-J object.ntlh" r he
nlavkacir device 101 dynamically call, 10 changesogress of the video
playback of the title, or causes the display device 103 to display
graphics independently of the title video. [0040] "JAR Dir-ctory>>
[0041] 



The JAR directory- 2048 stores the bodyeach Java application program
executed in accordance with a BD--J objects. The Java application
programs include those for causing the Java virtual machine to
execute playback of a title and those for 20 causing the Java virtual
machine :-.7) execute graphics rendering [0042] c. AV Streamfor 21)
Video" The AV stream file 2046A is a digital stream in MPEG-2 25
transport stream (TS) format, and is obtained by rm iplexing a
plurality of elementary streams. FIG. 4 is a schematic diagram
showing elementary streams multiplexed in an 1W stream file  2045A
used for playback of 21) video images. The AV stream file 2045A shown
in FIG. 4 has multiplexed therein a primary video stream 401, primary
audio streams 402A and 402B, presentation graphics 1/4, streams 403A
and 403E, an interactive graphics (IC) stream 404, secondary video
streams 405A and 405B, and a secondary audio stream 405, 10044 e
prima.ry vidmfl the primary video of a movie,secondary video streams
405A and 405B 10 represent secondary video of the movie. The primary
video is the :MEd or video of a content, such as the main feature of
a movie, and is displayed on the: entire screen, for example. On the
other hand, the secondary video is displayed simultaneously with the
primary video with the use, for example., of a picture- ta-pieture 15
method, so that the secondary video images are displayed in a smaller
window presented on the full screen displaying the primary video
ima.ge. Each video stream is encoded by a method, such as MPEG2,
MPEG4 AVC., or SMPTE VC- 1 . [0045] 



20The primary audio streams 402A and 402E represent the primary audio
of the movie. The secondary audio stream 405 represents secondary
audio to he mixed with the primary audio, Each audio stream is
encoded by a method, such as A0-3, Dolby Digital Plus ("Dolby D
stered trademark) TALE, DTS (Digital Theater: System: registered
trademark) DTS-HD ) linear pcm (Pulse Code Modulation) L00461
The PG streams 403A and 403B represent subtitles of the movie, The PG
streams 403A and 4033 each represent subtitles in a language, for
example. The 1G stream 404              an interactive screen. The
interactive  screen is created by 'posing graphical user interface
(GUI) components on the screen of. the display device 103. [0,047]
The elementary streams 401-406 contained in th.e AV stream file 2046A
are identified by packet IDs (PIDs) , For example, 10 the primary
video stream 401 is assigned with FIE) 0x1011, The primary audio
streams 4,021k and. 4each assigned with any of PIDs from Ox1100 to
OxiliF The PG streams 403..k and 4033 at each assigned with any of
PIDs from 0x1200 to Ox121F. The stream 404 is assigned with any of
Pins from 0x1400 to Oxi 41F, 15 The secondary video05A. and 4053 are
each assigned with any of PIDs from OxiB00 to OxrelF. The secondary
audio stream 406 is assigned with any of Bins from OxiA00 to Ox1A1F.
[00481 FIG. 5 is a schematic diagram showing a sequence of packets
20in each el ernerat;,; Ty, stream multiplexed in the 1-01 stream
file 5 Firstly, a video stream 501 having a pluralityf. video frames
is converted to a series of -'FS packets 502 . Then, each PES packet 



502 is cormerted to a TS packet 503 , Simian audio having a plurality
of audio frames 504 are converted into a ) series of PES packets 505.
Then,the PES packets 505 is converted to a TS packet 506, Similarly,
stream data of PG. stream 507 and the IG stream 510 are separately
conei 27  into a series of FES packets 508 and a series of PES
packets 511, and further into a se es of TS packets 509 and a series
_ of TS packets 512, respectively. Lastly, these TS packets 503, 506,
509, and 512 are arranged and multiplexed into one to constitute the
2V7 stream file 513, [0049) FIG, 6 is a schematic diagram showing a
detail of a method for storing video stream 601 in PES packets 602,
As shown in FIG, 6, in the encoding process of the video stream 601,
video 



1.0 data of each video frame or field was treated as one picture and
he data amount thersof was separately reduced. Here, ccimean the
units in which video data is encoded , A moving image compression
coding method such as MPEG--AVC, and SMPTE VC-1, reduces data amount
by using spatial and temporal 15 reduridanc in the moving.. images.
Inter-picture predictive coding is employed as the method using the
temporal redundancy. In .inter-picture predi. e, coding; first, -
reference picture is assigned to each picture to be encoded, the ref
erence picture being a picture earlier at later in presentation time
than the 20 picture to be encoded, Next a motion vector is detected
between             ure to be encoded and the reference picture, and
then motion compensation is performed by using the motion vector,
Furthermore, the picture proces-e e notion compensation is subtracted
from the picture to be encoded, and then, spatial redundancy is
removed from the difference between the pictures. Thus re is reduced
in data amounc. [0050]  As shown in FIG, 6, the. video stream 601
containp c Lure yyl,. a P picture yv2, B pictures -yy3 and y4starting
from the top. Here, I pictures are pictures compressed, by intr
icture predictive                                  coding that uses
only a picture to be encoded without. any reference picture. P
pictures are pictures compressed by inter-picture predictive coding
that uses the uncompressed foim of one already-compressed picture as
a reference picture, The H picture is compressed by inter-picture
predictive coding that simultaneously uses the uncompressed 10 forms
of two ialte a omp r 8 s ed pictures as reference pictures. Note that
some I-3 pictures may be referred to as Br pictures when the
uncompressed forms of the B pictures are used as reference pictures
for other pictures inter-picture predictive encoding In the video
stream 501, each picture with a 15 predetermined header attached
constitutes one video access unit. The pictures can be read f :COM
the video stream 601 in video access units, 



[00511 As shown in FIG, 6, each PBS packet 502 containsPIN-3 20
payload 602P and a PE'S header 602H The I picture yyl, the P
e T/2, and the B pictures vv3 and yy4 of the video stream 501 are
separately storid in the PEE payloads 602P of different: PEE packets
602. Each PEE :leader 602H stores a presentation time and a decoding
time, ie. , a 'PTS (presentation time tamp) and 26DTS (decoding time
-st-.mc ) respectively, of a picture stored    [52]  FIGS. 7A, 7B,
and 70matically show the format of a TS packet 701 and a source
packet 702 constituting tne `rstream file 513, The TS packet 701 is
188-byte long. As shown in FIG. 7A, the TS packet 701 is composed of
a 4-byte long TS header 701H and a 184-byte long TS payload 701E.
Each PES packet is divided and stored in the TS payload 701P of a
different TS packet 701, Each TS header 701H stores information such
as a PIE. The PID identifies an elementary stream having data stored
in the EFS payload 601P when the PES packet 601 is reconstructed from
10 data stored in the TS payload. 7019 of the same TS Packet 701.
When the AV stream file 513 is written BE-ROM disc 101, as shown in
FIG, 7B, a 4 -byte long header (TP Extra Header) 70214 is added to
each TS packet 701. The header 70214 particularly includes an ATS
Time Stamp), The ATS shows the 15 transfer start time at which the TS
packet is to be transferred to a PIE filter inside a system target
decoder, which is described later. In the manner described above,
each packet 701 is converted to a 192 ..byte land source packet and
written into the AV strear file 513. Consequently as shown in FIG,
7C, the 20 plurality of source packets 702 are se.quenti arranged in
the AV stream file 513. The source ckets 702 are serially assigned
from the top of the AV _ream The serial numberslied SPNe (source
packet numbere), 



[0053] 9.5The IS packets contained in the AV stream file include
those are converted from an elementary stream representing
audio,video, subtitles and the like. The TS packets also  (Program
Map Table), a. PCR ;Program Clock Reference) and the like. The PAT
shows the Pin of a PMT -included in the same AV stream file. The PID
of the PAT itself is 0. The PMT stores the PIDs identifying the
elementary streams representing audio, subtitles and the like
included in the same AV stream file, and the attribute info-dation of
the elementary streams, The PMT also has various descriptors relating
to the 2W stream file,descriptors particularl-, have information such
as 10 copy control information showing whether copying of the AV .e
is permitted or not, The PCR storestio indicating the value of STC.
(System Time Clock) toassociated with an ATS of the packet. The STC
is a clock used as a re of the PTE. and the DTS in. a decoder. With
the use of PCCE., the decoder synchronizes the gra with the ATC that
is the reference of the ATS,. 10054] FIGis a schematic di gram
showing the data structure of tie PMT 810. The PMT 810 -includes,
from the top thereof, a 20 PMT header 801 a p 1 itra :1 ty of
descriptors 802. a. plura lity of pieces of stream information 803.
The PMT header 801 indicates the length of data stored in the PMT
810. Each descriptor 802 relates to the entire AV stream 513. The
aforementioned copy control information described in one of the
descriptors 



25 802, Each piece of stream information 803 relates to a different
one of the elementary streams included in tie AV stream file 513.
Each piece of stream information 803 includes a stream type  803A, a
PID 803B, and a stream descriptor 8030. The stream type 803A includes
identification information of the code:: used for compressi
elementary stream. The PID 80315 indicates the PID of the elementary
stream. The stream descriptor 8030 includes attribute information of.
the elementary stream such as a frame rate and an aspect ratio,
[0055] ccC Lip Information File>> [0055] 10FIG.9 is a schematic
diagram sb.owtnq the data structure of a clip information file. As
shown in FIG. 9, the clip information file 2045A is in one-to-one
correspondence with the :AV stream file 2046A. The clip information
file 2045A includes clip information 901, stream attribute
information 902, and an entry map 903.       As shown in FIG. 9, the
clip information 901 includes a. system rate 901A, --',.ack start
time and a playback end time 9010. The systea: rate 901A indicates
the maximum 20 transfer rate at which the AV stream file. 2046-A is
transferred to the PID filter system target decoder, -h is described.
later. The interval between the AMs of the sourcc-
.e -a file 2046A is set so that the transfer rate of the source
packet is limited to the system rate or lower. 25 The playback start
time 9012 shows the PM of the video access unit locatedat the top of
the AV stream file 2046A. For instance, the playback start time 90118
shows the PM of the first video  The playback, end time 901C shows
the value of the STC       ed a predetermined - the video access
unitlocatedat the end of the AV streamfile2046A. For instance,
playback end time 901C shows the sum of PTS of the last video 5 frame
and the playback: time of one frame. 



[0058]       FIG, 10 is a schematic diagram showing the data
structure of the stream attribute information 902, As shown in FIG,
10, pieces of attribute information of the elementary streams are 10
associated with different Pia:: 902A. Each piece of attribute
information is different depending on whether it corresponds to a
video stream, an audio stream, a PG stream, or an IG stream, For
example, each piece attribute informat 902B      corresponds to a
video stream and incodec type 9021 15 used for the compression of the
video stream as well as a resolution 9022, an astx.:9023 and a. frame
r the pictures composing the video stream. Ontheotherhand; each piece
of audit stream attribute information 9020 corresponds to am audio
stream and has a ccdec type 9025 used for compressing 90 the audio
stream, the number ..i channels 9026 included in the audio stream, a
language 9027, and a sampling frequency 9028. These pieces of
attribute information 902E and 9020 are used forszing a decoder in
theayback device 102, [0099] 25FIG, llAisa. schematic diagramshtwing
the data stlimnmare of the entry map 903. As shown in FIG-, 11A, one
entry map is prcvided for each of the video streams in the AV stream
file 33 



2046A and is associated with the PIT) of & corresponding video
stream. The entry map 9031 of a video stream includes an entry map
header 1101 and entry points 1102 in the stated order from the tot),
The entry map header 1101 includes the PIE of the corresponding video
stream and the total number of the entry Points 1102. Each entry
point 1102 is information showing a pair of pTs 1103 and EPN 1104 in.
correspondencewit-..n a di f ferent entry map ID _ID) 1105. The PTS
1103 indicates a P1S of each pictures in the video stream, and the
SPN 1104 indicates the 10 first SPN including the I picture in the AV
stream file 2046. [0060]         FIG. 118 schematically shows1 out of
the source. paokts included in the AV stream file 2046A, source
packets whose correspondence with EPID are shown by the yr  903, With
15 reference to the entry mao 902, the playback device 102 can
specify the SPN within the AV streun file 2046A. correspoxxhixc to a
arbitrary point during the playback of the video stream, For
instance, to execute special playback such as fast-forward or rewind,
the playback device 102 specifies source packets 20 having the Sfrhs
corresponding to the EP _IDs by using the entry map 903, and
selectively extracts and decodes the source packets, As a result, the
I picture can he selectively olayed hack. Thus, the playback device
102 can efficiently perform the special playback without analyzing
the AV stream file 204621/2_ [0051] cPlaylist [0062]        FIG. 12
iz a schematic ..,-agram showing the data structure of a playlist
file 1200. The play list file 1200. indicates the playback path of an
..(W stream file 1204, More specifically, the play file 1200. shows
portions Pl and 23 to be actua:Lly decoded in the AV strmmu file 1204
and the decoding order of these portions Pi P2, and P.S . The pi ayi
ist file 1200 particularly- defines with PTSs a range of each of the
portions Pl., P2, and. P3 that are to be decoded_ The defined. PTS
are converted to SPNs of the AV stseam file 1204 using the din  10
information portions Pi [0063]       As shown in least one piece o
1203. As a rezult, the range of eachthe 



and P3 is DOW defined with SPNS 12, the playlist file 1200 includes
at (PI) information. 1201. Each piece  15 of playitem information
1201 defines a different one of playback sections in the playback
path using a pair of PTSs respectively representing the start time Ti
and the end time T2, Each :piece of playte.m information 1201 is
identified by e play. em ID unique to the piece of plait info s on 01
The pieces 20 of play,m information 1201 are written in the same
order as the order of the corresponding 'playback sections in the
playback path . Reversely, the playback path of a series of playback
sections defined by the pieces of playit-m information 1201 is
referred to as a "main path" 1205, [0064]       The playlist file
1.200 further includes an entry mark 1202 The entry mark 1202 shows a
time point in the main path 1205 35  to be actually played back. The
ent to a playback: section defined by the pla.-y  1202 can be
assigned ciat ion 1201.  For example, as shown in FIG. 12, a
plurality of entry marks 1202 are assigned to one piece. of play:item
information. PI *a_ The1202 is part-Wcularly-used for searchin
position of. playback when random access is made. When the playlist
file 1200 defines a playback path for a. movie title, for instance,
the entry marks 1202 may be assigned to the top of each chapter.
Consequently, the playback device 102 enables 



10 the movie title to be played back starting from any of thci
chapters. [0065] FIG. 13 is a schematic di gramshowingthe data s of
playitem information 1300. FIG. 13 shows that the playitem 15
information 1300 includes reference clip information. 1301, a
playback start. time 1302, a p3..a,,t.end time 1303, connection
condition 131.0, and a stream selection table 1305, [0066]
The reference clic infonnation 1301 identifies a clip 20 information
f i.:Le that is necessary for cony tin TSs to SPNe. he playback atse
1302 and the playback end time 1303 respectively show the PTSs of the
op and the end of the kV stream  i:Le to be decoded. The playback
device 102       map from the clip uformarion file indicat 25 clip
corresto  end03 Thus,playback device 102 identifies a 



portion of: the AV stream file to start. :leading and playa back: the
AM' stream starting from the identified. poiLion., [00671      The
connection condition 1210 specifiea a. condition for
connect:Inc:viz:deo images to be play:enback between the pleybeck
sectden defined by a. pair of: playback start time 1302 and playback:
end time 1303 and the playback section specified by
theprevionspieceofplayitem inikhntath.oninthep:Mlyliat file - The
connection conddtion 1310 has three types, '"1"e "O", and "6", for
ezampie, ;;61:,b,:".,n the connection condition 13.L0 indicates "1" "
the video images to be played back from the portion 0 t the AV
strea.m file specified. by the piece of playitem irifonnation does
not need to be seamlessly connected with the video images to Te
played back from the port I On. of 'the AV stream file. specified 15
by the previous piece of playitem :information. On the other hand,
when the connection. condition 1310 indicates '5' or "6", both the
video images to be played back need to be seamlessly connected with
each. other, Loo681 20PIGS, T4A and 14E each schematically show the
relat.:ionshtns between playback sections del med by the plav:Ltem
infthntation to he connected when the connetnbon condition 1310
indicates "5" or "6". When tne connectien essditinn 1312 indicates
'S"., as shown in FIG. 14A, the STCe of two pieces of 25 playit.em
infotmlation P1#1 and PI42 may be inconsecutive. That is, PT'S TE at
the emd of the first AV stream file 1401F defined by' the preceding
first pla".MA-"em informsdj.on PI41 and ?TS TS at. 37  



the top of the second AV stream file le 140 IB defined by the
foilowin 1/4., -ad playitem information 1,12 may be inconsecutive,
Note that, in this case, several constraint conditions must be
satisfied. Forsecond AV stream file 1401B plied to a decoder
subsequentlye first .AV stream file 14018,f the AV stream files needs
to he created so that the decoder can smoothly decodes the file.
Furthermore, the last frame audiothe  stream contained in. the first
AV stream file must overlap the first frame of the audio stream ailed
in the second AV stream file. On the other hand, when the connection
condition 1310 indicates '6"., as shown in F 14B, the first AV stream
file 1402F and the second AV 8,n:tam file 14028 must he handled as a.
series of AV stream files, in order to allow the decoder to duly
perform the decode processing, 15 That is, STCs and ATC2 must be
consecutive between the first. AV stream file 140...d the second AV
stream file 1402B, 69] Referring to FIG, 13 athe stream selection
ta.h1.,.. 1.305 shows a list of elementary streams that the decoder
in the playback device 102 can select from the AV stream file during
the time between the playback start. time 1.302 and the playback end
time 1303. The stream selection table 1305 particularly includes a
plurality of stream entries 1309. Each of the stream, entries 1309
includes a stream selection 1306, stream 25 path infoL[ation 1307 "
and stream identification information 1:308 of a corresponding
elementary stream, The stream selection. numbers 1306 are serial
numbers assigned to the stream entries 38  1309, and used by the
playback device 102 to ideithe elementary streams. Each piece of
stream Path information 1307 



_ shows an AV stream file to which an elementary stream to be
selecfed belongs, For example, if the stream path inlhprmatio 1307
shows Mllein path.", the AV stream file corresponds to t clip
information file indicated by the reference clip information 1301. If
the stream path information 1307 shows 'subpath ID - 1", the AV
stream file to whi oh the. elementary stream to be selected 3AV :it
-cam definedpiece of 10 sub--pi --item information included in the
subpath whose subpa.th                           em information piece
defines e playback section that falls betweenthePlaybackstart time
1302 and the playback end time 1303. Note that the subpath and the
sub-playitem information are descried in the next section of 15 this
specification. Each piece of stream identification information 1308
indicates the PID of a corresponding one of the eiemen
earnsmultiplexed in an AV stream specified by the stream oathon
1,307The dementary streams indicated by the PiDs are selectable
during th 20 between the playback start time 1302 and the playback
end time 1303, Although not shown in FIG, 13, each piece of stream
entry 1309 also contains attribute information of a correspondin,
elementary stream. For example, the attribute inir iatIon of an audio
stream, a PG stream, and an 1:0 stream indicates a language type of
the stream. [0070] FIG, 15 is a schematic diagram showing the data
structunt  of a playlist file 1500 when the playback path to he
defined includes submaths, As shown in FIG, 15, the playlist file
1500 may include one or more subpaths in addition to the main path
i-3ubpaths 1.502are each a playbac.k, path parallel.           am n
path 1501. The sera.L numbers are assS greed to the nib aths 1.502
and 1503 in the order the:yr are r the playlist file 1.'0. he serial
numbers are each used as a subpath ID for identifying the
subpathSimilarly to the mai., path 1501 that is a playback path of a
series of playback sections defined 



10 by the pieces of playitem information #1-3 each of the suboaths
and 1503 is a playback path of a series of playback sections defined
by subplayitem information *1-3. The data structure of the
sub-playitern information 1502A is identical with the data structure
of the plav.item info , at ion shown. in FIG, 13. That 15 is, each
piece of sub-piry information 1502A includes reference clip
information, a playback start. time and a playback end time. The
playback start time and. the playback end time of e sub-playitem
infoia Lion are expressed onsame time axis as the pl2oIt time of the
main pam 1501. For example, 90 in the stream entry 1309 included in
the stream selection table 1305 of the playitem information 42,
assume that the stream path information 1307 indicates "subpath ID =
0", and Enc, s ream identificat-..:Loninformation 1308 itd t the PG
stream. 41. Then, in the suboath 1502 with subpatho the. playback. 33
section. of the niavitem. information #2, the PG stream #1 is
selected as the decode target. from an AV stream file corresponding
to the clip information file shown by the
reference"ticsub--playitemtitre #2, [0071] Furthermore, the
sub-piinformation includes a field called an SP connection condition,
The SP connection condition carries the same meaning as a connection
condition          pluyitem information. That is, when the SP
connection condition indicate or "6", each portion of the AV stream
file defined by two adjacent pieces of suhplayitem information needs
to s on as the condition described 10 above, 



10072i <Configuration of 21) Playback Dev ce> [007-3]
Next the configuration for the playback device 102 to play 15 back 2D
video images from the BD-ROM disc 101, configuration- 21) playback
device will be described below. L00-        FIG, 16 is a functional
block diagram showing- a 21) playback device 1600. The 12D pia:tack
device 1600 has a SD-ROM drive 1601, 20 a playback unit 16001k, and
a. control unit 1600B. The pi unit 16002k has a read buffer 1602; a
system target decoder 1603, and a plane adder 1610 . The control unit
16008 has a. dynamic scenar io menua. static scenario memory 1605, a
program execution unit 1606, a playback control unit 1607, a player
variable storage unit 1608, and a user event processing unit 1609,
The playback unit. 1600A and the control unit 16008 are each
implemented on a different inteqrated circuit_  Alternatively, the
playback unit 1600A and the control unit_ 1500B may also be
implemented on a single integrated [0075]        When the ED RUM disc
101 is loaded 1601, the BD-ROM drive 1601 radiates laser liaht to the
disc 101, n'i fetects &hareid ht ret] e ed from the disc 101,
Furthermore.ng the change in the amount of reflected light, 



BB-ROM drive 1501 reads data recorded. on the disc 101. The BD-ROM
drive 1501 has an optical head, for example. The optical 10 head has
a semiconductor laser. acollxm&te len s, a bean splitter, an
objective lens, a collecting , and an optical detector. A beam of
light radiated from the semiconductor laser sequential asses the
collimate lens, the beam splitter, and the Objective lens to be
collected on a recording layer of the 15 BD-ROM disc 101. The
collected beam is reflected and diffracted by the recording layer.
The reflected and diffracted light passes the objective lens, the
beam splitter, and the collecting lens, and is collected onto the
optical detector. As a result, a playback siq at a level in
accordance with 20 the intensity of the collected light, and the data
using the playback signal, [0076]        The ED--ROM drive 1601 reads
data from the. BD-ROM disc 101 based on a recraest from the playback
control unit 1607. Out of th d data, an All stream file is tranS
ferred to the read buffer 1602, a playlist file and a clip
infcimation file are transferred to the static scenario memory 1605,
and an index 42  file., a movie objeL,.nd a BD-3- objetic re
transferred to the dynamic scenario memory. 1604. [0077]       The
read buffer 1602, the. dynamic scenario memory 1604, and the static
scenario memory 1605 are each a buffer memory. A memory device in the
playback unit 1600A is used as the read buffer 1602. Memory devices
in the control unit 1600E are used as the dynamic scene memory 1604
and the static: scenario memory 1605. In addition, different areas in
a. single memory 10 device may be used as these memories 1602, 1604
and 1605. The read buffer 1602 stores therein an AV stream file. The
static scenario memory 1605 stores therein a )playlist file and a
clip information file, namely static scenario information. The mic
scenaLl1604 stores therein dynamic scenario 15 information, such as
an index file a movie object file, and a }SD-C1 obiect. file. [0078] 



The system target decoder 1603 reads an AV stream. the read buffer
1602 in units of source packets and 20 demuitiplexes theAvetreamfile,
The system target decoder 1603 then decodes each of elementary
streams obtained by dem: irlexing. Informnecessary for decodieach
elementary stream, such as the type of a codec and attribute of the
stream, is transferred from the playback control unit 26 1607 to the
system target decoder 1603. The system target decoder 1.603 outputs a
primaryy-videc stream, a secondary video stream, an IG stream and a
PG stream that have been decoded 43  in video access unit- The output
data are used as primary video plane data secondary video plane data,
IG plane da.t, and PG plane data, respectively. On the other nand,
the system target decoder 1603 mixes the decoded -primary audio
stream and secondary audio stream and outputs the resultant deta to
an audio output device, such as an internal speaker 103A of a display
deva.ce. In addition, the system target decoder 1603 receives
graphics data from the program execution unit 1606. The graphics
data. .4.8 used endering gra.phics such as a GUI 10 menu on a screen,
and is in a raster data format such as :fl'EG and PNT. The system
target decoder 1603 processes the graphics data and outputs the data
as image plane data. Details of the system target decoderd11 be
described below, [00791 The user eventing unit 1609 detects a user
operation via the remote control. 104 and a front panel of the
Playback device 102, Based on the user operation, the user event
processing unit 1609 requests the program execution unit 1606 or the
playback control unit 1607 to perform a relevant process. 20 For
example, when a user........structs to display a pop-up menu by
pushing a button on the remote control 104, ttic. user event
ssinfl unit 1609 detects the push, and identU the button. The user
event:, processing unit 1609 further requests tile program exec' 0 t
1606 to execute a command corresponding to the 



25 button which is a command to display the sos-up menu. On the other
hand, when a user bushes a fact- forward or a rewind button on the
remote control 104, for example; the user event  pro it 1609 detects
the pu and identifies the nu  In addition. the user event processing
unit 1609 requests the playback control unit 1607 to fast--forward or
rewind the playback being currently executed according to a playlist.
o0] playback control unit 1607 controls transfer of such as an AV
stream tand an index file. from the BE-FOM disc 101 to the read
buffer 1602, the dynamic scenario memory 1604, and tne static
scenario memory 160$. A file system 10 managing the directory file
structure 204 shown in FIG. 2, used for this control. That is, the
playback control unit 1607 causes the ED-ROM drive to transfer the
files to each of the memories 1602, 1604 and 1605 using a system call
for opening files The file opening is composed of a series of the
following 15 processes, First, a file name to be detected is provided
to the file system by a system call, and an attempt is made to detect
the file name from the directory/file structure 204. When the
detection is successful, a content of a file entry of the target file
is transferred a memory of. the playback control unit 20 1607, and
PCB (File Control Block) is generated in the memory. Subsequently, a
fIle handle of aget file is returned from the file system to the
playback control unit 1607, Af tex this, the pl.a.yback control
T.Init]..60- :an transfer the target file f rom the BD-ROM disc 101
to each of the memories 1602, 1604 and 1605 snowing the file handle
to the ED-ROM drive, [09811 



The playback control unit 1607 decodes the P stream file  to output
video data and audio data by controlling he BD - ROM drive 1601 and
the system target decoder 1603. More specifically, the playback
control unit 1607 reads a pia st file from the static scenario memory
1605 in response to an instruction from the program execution unit
1606 or a request from. the user event processing unit 160.9, and
interprets the content. of the file. In accordance with the
interpreted. content, particularly with the playback pathr the
playback control unit 1607 specifies an AV stream to be played back,
and instructs the En-ROW drive 1601 10 and the system target decoder
1603 to read and decode the .101 stream to be played back. Such
playback processing based on a         st file is calledplayback. In
addition, the playback control unit 1607 sets various types variables
in the player variable storage unit 1608 using the 15 static scenario
information. With reference to the player variables, the playback
control unit 1607 specifies an elementary stream to be decoded, and
provides the system target decoder 1603 with information necessary
for decoding the elementary streams 20[0082] The player variable
storage unit 1606 is composed of a           F registers for storing
player variables. The player variables include system parameters
(SPIN) showing the of the player 102, and general parameters WPRM)
for general use. FIG. 17 is a list of SPRM, Each SPRM is assigned a
serial number 1701, and each serial number 1701 is associated with a
-a-table value 1702. The contents of major SPP.M are shown below, 46
Here, the bracketed numbers indicate the serial numbers. 



SPRM (0)Language code SPRM (1):Primary audio stream number SPRM (2);
Subtitle stream number  SPRM  :Angie number  SPRM (4)  .Title number
SPRM (5)  ;Chapter number  



SPRM (6)  (Program number 10 SPRM (7)  ;Cell number  SPRM (8)
.Selected key name  SPRM (9) Navigation "un-  



SPRM (10)  ;Current 'R.bar* time   (11)  :.Player audio mi.?r-raoke
15 SPRM (12)  :Country code for parental nianaqe  SPRM (13)
ParentaJ. level  



SPRM (14)  ;p:L.r conraquration for video  SPPM SPRM (15)  Piayer
coaiaretion for audio nguahe code for audio stream 20 SPRM (17)
d.anguage code extensxon for audio stream  SPPM (18)  



;Language code for sLoti'le stream  SPRM SPRM (19)  ;Langna2e code
extension for subtitle stream lays r region code  SPRM (21)  ..;
Secondary video scream nso  SPRM (22)  Secondary audio stream. number
SPRM 



(2S)   SPRM '24) -Psherved  SPPM (25) :Reserved SPRM (26) dleserved
SPRM (27) :Reserved SPRM (28) :Reserved SPRM (29) :Reserved SPRM (30)
:Reserved. SPRM (31) :Reserved [008 The SPRM (10) is the pTs of the
picture being currently 10 being decoded, and is undated every time
the picture is decoded and written into the primary video plane.
memory. Accord ngly, the current playback point can be known Ly
ref.erring to the SPRM (10) [0085] 15The language code for the audio
qtream of the SPPM (16) and the language code for the subtitle stream
of the SPRM (18) show default language ....odes of the player. These:
codes may be changed by a user with use of the OSD (On Screen
Display)    the player 102 or the like, or may be changed by an
application 20 program via the program execution unit 1606. For
example, if ths SPPIS1 (16) showsli.sh" in psyback processihq
, the playback control unit 1607 first searches the stream  selection
table in the plat,item information fmr a. stream entry having the
language code for "Eric The oJ.avback 



25 control unit 1607 then extract-, the RID from the stream
identification information of the stream entry and nsmits the
e.xt.racted PM to the system target decoder 1603 . As a result,  an
audio streamhe same PIP is selected and decoded by the system target
decoder 1603 , These processing can be executed by the playback
control unit 1607 with use of the movie object file or the BD-J
object file, [0086]      During playback (mrocessing, the playback
control unit 1607 updates the player variables in accordance with the
status L the playback. The playback control unit. 1607 upd t s the
SPRM (1),the S PRM (2) , the SPRM (and the spRm (22) in particular.
10 These SPRM resvectively show, in the statstream selection numbers
of the audio :stream, the subtitle stream, the secondary vid 1 dnd
the secondary audio stream which are currently being processed. As
one example, assume that the audio stream number SPRM (l) has been
changed by the program execu t 1606. In this case, the playback
control unit 1607 first searches the stream selection table in the
playitem information currently being played back. a stream entry
a stream selection number that matches the stream selection number
shown by the changed. SPRM (1) . The playback 20 control unit 1607
then extracts the PIP from the stream               on in the stream
entry and transmits the extracted PIE) to the system target decoder
1603 As a result, the audio stream having the same PID is selected
and decoded hy the system target decoder 1603 This is how the audio
stream targeted for playback is ,> itche . The subtitle stream and
the secondary video stream to be played back can be switched in a
similar manner,  [0087]        The playba'.k execution unit 1606 is a
processor and executes programs stored in the movie object file or
the ED-j 'ect file, The olayback execution unit 1.606 executes the 



followingo.la in particular in accordance with programs. The playback
execution unit 1606 instructs the playback control unit 1.607 to
perform playlist playback processing. (2) The ftion unit 1607
generates graphics data for a menu or a game as ENG or jPEG raster
data, 10 and transfers the generated data to the system target
decoder 1603 to be composited with other video data. Specific
contents of the n. be designed relatively flexibly through program
designing. That is, the contents of the controls are detenn:Lned by
the programming procedure of the movie le and the BD-J object file in
the authoring procedure of the BD-ROM disc 101. [0088]        The
plane adder 1610 receives primary video plane data, secondary video
plane data, 1:(1 plane data, PG plane data, and image plane data from
the systemdecoder 1603, a composites these data into a video frame or
a field superimposition.resultant compo 'teri video data outputted to
the display device 103 and displayed on a screen thereof. [0089]
cc:Structure of System Target Decoder [0090]  decoder 1603. As shown
in FIG.the system target decoder 1603 includes a source depacketizer
1810, an ATC counter 1820, a. first:. 27 MHz clock 1830, a PIP filter
1840, an STC counter (STCI) 1850, a. secorMI27 MHz clock, 1860,
a.primaryvideo decoder 1870, a secondary video decoder 1871, a PG
decoder 1872, an IG decoder 1873, a primary audio decoder 1874, a
secondary audio decoder 1 processor 1880, a primary video plane
memory 1890, a secondary video plane memory 1891, a PG plane 10
memory 1892, an IC; plane memory 1893image plane memory 1894, and an
audio mixer 1895. [0091] 



The source &Tat:he:J.2:er 1810 reads source packets from the read
buffer 1502, extracts the TS packets from the read source 15 packets,
and transfers the Ts packets to the PLO filter 1840. The source
depacketiz r 1810 further adjusts the time of the transfer in
accordance with the AI'S of each source packet, Specifically, the
source dep;a:Mtetizer 1810 first: monitors the value of the ATC
generated by the ATC counter 182, Here, the 20 value of the ATC is a
value of the ATC counter 1820, and is incremented in accordance with
a pulse of the clock signal of the firet 27 M.1.112 clock. 1830.
Subsequently, at the instant the value of the ATC and the ATs of a
source packet are identical, the source debacketize 1810 transfers
the TS packet. extracted  The PIPfilter 1340selects, from amonc th
packets outputted from the source depacketizer 1810, TS packets which
have a Pit) that Matches a PID pre-specified by the playback control
unit 1607, The PID filter 1840 then transfers the selected TS packets
to the decoders 1870-1875 depending on the. FIT) of the TS packets.
instance, a 'FS packet. with PID Ox1011 is transferred to theprimary
video decoder 1870, TS pack.F.ts with PIDs ranging from 11x1E00 to
OxIBIP, Ox11.00 to OxiliF, Ox1A00 to Ox1A1F, Oy 200 to Ox121F, and
0x1400 to Ox141F are 10 transferred to the secondary video decoder
1871primary 



audio decoder 1374, the secondary audio decoder 1875, the PG decoder
1872, and the IG decoder 1873, respect ely [00933 The ?ID filter
1840 further detects POR from each TS packet 15 using the Pin of the
TS packet_ In this case, the PID filter 1840 sets the value of the
OTC counter 1850 to a Predetermined value. Herein, the value of the
STC counter 1850 is incremented in accordanc with a pulse of the
clock signal of the second 27 MHz clock 1860 . In addition,the value
to which the STC counter 1850 is set to is instructed to the Pit)
filter 1840 from the p aybz,' c k control unit 1607 in advance. The
decoders 1871-1875 each use the value of the 5-3TC counter 1850 as
Sic.. That is, the dec. 1871-1875 perform dec.ocfMne processing on
the TS packets outputted from the PID filter  1840 at. the time
indicated by th.e PTS or the Di's shown by the TS packets. [0094] The
primary video decoder 1670, as shown in FIG. 18,  include a TB
(Transport Stream Buffer) 1801, an m (Multiplexing Buffer) 1802, an
DB (h entary Stream Buffer) 1803, a compressed v idEso dssooder (Dec)
1804, and a DPB (Decoded Picture Buffer) 1 01, the ME, 1802, the DB
1803, and the DPB 1805 each are buffer memory, and use an area of a
memory device internally provided in the primary video decoder 1807,
Some or all of the TB 1801, the MB 1802, the ES 1803, and the DPB
1805 may be separated in different memory devices. The 1801 stores
the TS packets received, from the PIP filter 1840 10 as they are, The
MB 1802 stores PBS packets reconstructed from the TS packets stored
in1801. Note that when the TS packets areLsfarred from the TB 2801 to
the MB 1802, the TS header is remoch TB packet_ The EB 1803 extracts
an encoded video access unit-from the PEE packets and stores 15 the
extracted encoded video access unit therein. The video access unit
includes compressed pictures, Le.,I picture, D 



picture, and P picture. Note, that when data is transferred from the
MB 1802 to the 03, the PBS header is removed from each PBS packet The
compressed video decoder 1804 decodes each video access unit in the
ME. 1802 at the time of the D'rs shown by the original TS packet,
Herein, the compressed video decoder 1804 changes a decoding scheme
in accordancecompression encoding. formats, e.g., MPEGMPEC4AVC, and
VC1, and the stream attribute of the copictures stored in the video
25 access unit, The compressed video decoder 1804 further transfers
the decoded pictures,video data of a frame or  decoded pictures. When
decoding a P picture or B picture, the compressed video decoder 1804
refers to the decoded pictures stored in the DPB 180, The DPP 1.805
further writes each of the stored p.ctures into the prima 0 pLan
:1.8.90 at the time of the PTS shown by thenal TSL.. [00951 The
secondary video deco.has the same structure as the primary video
decoder 1870, The secondary video decoder 1871 first decodes the TS
packets of the secondary video stream 10 received from the PID filter
1840, into uncompressed pictures. Subsequently, the secondary video
decoder 1871 writes the resultant uncompressed Pictures into the
secondary video plane memory 1891 at: the time of the PTS shot by
the. TB packet. [0096] 15The PG decoder 1872 decodes the TS packets
received from the Pin filter 1840 into uncompressed graphics
datawrites                    uncompressed graphics data to the PG
piane 1892 at the time of the PTS shown by the TS packet. 



[0097] 20The IG decoder 1873 decode.s the T", packets received from
the PID filterinto uncompressed graphics data and wr the resultant
uncompressed graphics data to the. IG plane 1893 at the time of the
PTS shown by the TS packet.. [0098J        The primary audio decoder
1874 first stores the TS packets received from the PIP filter 1840
into a buffer provided therein., Subsequently primary audio der 1874
removes the TS  header and the PES header from each TS packet in the
buffer, and decodes the remaining data into uncompressed LPC:14 audio
deta, The primary- audio decoder 1874 further outputs the resultant
audio data to the audio mixer 1895 at the time of the PTS shown by
the orignai TS packet. The primary audio decoder 1674 changes a
decoding scheme of the uncompressed a. .4,10 data in accordance w
.ssiom encoding formats, e Dolby Digi al. Plus and DTS-HD LSE, and
the stream attriba of the r audio stream, included,TS packets.
10[0099] The secondaryo decoder 1875 has the same structure as he
primary audio decoder 1874. The secondary audio decode:: 187$ decodes
the TS packets of the secondary audio stream received from the PI,D
filter 1840 into uncompressed LPOM audio data. Subsepnentiv secondary
audio decoder 1875 outputs the uncompressed LPCM audio data to the
audio mixer 1895 a- the time of the PTS shown by the original TS
packet. The secondary audio decoder 1875 changes a decoding scheme of
the uncompressed audio data in accordance with the compression.
encoding format, e.g. Dolby Digital Plus" DTS -HD LER., or the like
and the stream attn.bute, of the primary audio stream, included the
TS nacket [0100] The audio mixer 139.5 mixes (superimposes) the
uncompressed 25 audio data outputted from the primary audio decoder
1874 and. the unc omp re ssed aud o da. t a output tea le x-cm the
scoidary a.ud.i.o 



decoder 1875 with each other, The audio mixer 1895 further 55
outputs the resultant composited a: aao to an internal speaker 103A
of the display device 103 or the like. [01.01] The image processcce
:1880 receives graphics data,PNG or PEG raster data, along with the
PTS thereof from the program execution unit 1606. Upon the reception
of the graphics data, the image processor 1860 appropriately
processes the graphics data and writes the graphics data to the image
plane memory 1894 at the time of the PTS thereof. 10[0102 <Physical
Arrangement of AV Stream File r 2D Video on TI.) [0.10'1]
Next, a physical arrangement of ?-\57 stream files for 2D video
images when being stored onto the BD-ROM disc 101 7 1 15 be described
below, The arrangement allows the 2D video images to be seamlessly
played hack. Here, seamless playback means that video images and
sounds are played back. smoothly and continuously from AV St. files.
20AV stream files are recorded on the BD-ROM disc 101 as data
sequences win'rise c .1.veaddresses. Here, logi addresses are
substantially equdv ent to pi- ical addresses on the disc, as
descabove, Acadiaal addresses are consecutive the corresponding
physical addresses can be considered substantially consecutive as
well. In other words, the pickup of the. dic drive can read data
having consecutive  s without seek -recesses. 



"Extents" mean, hereinafter, datasequenceshavingconsecutive logical
addresses in the AV stream. files, [0105]       In the volume area
20215 shown in. FIG, 2, an extent: is generally recorded in a.
plurality of physically contiguous sectors. Soecifict.lr, the extent
is recorded in a file recording area for storing an AV stream file in
the STREAM directory area. The locri.cal address of each extent can
be known from each allocation descriptor recorded in the file entry
of 10 the same file recording area. [0106]       FIG. 19 is a
schematic diagram showing an arrangement of extents on the disc 101.
In an example shown. in FIG. 19, an AV stream 1900 1 divided into
three extents 19011k, 190113, 15 and 19010 recorded on the track
2011k- As shown in FIG, 19, each of the extents 1901A--C is
continuously avisanged, but different-extents 1901A-C are not
contiguously arranged, in general. Accordingly, seamlessly' g back
deo images from the extents 1901A-C needs the physical arrangement of
the extents 20 1901AC to satisfy predetermined conditions. [010
A group of arrows Al shown in FIG, 19 indicates a playback path, As
the arrows Al show, when video images are back from the AV stream
file 1900, the extents 19011k, 190113, and 19010 25 are sequentially
read by the playback device 102, In this reading operation, he first.
extent 19011k has been read to its end EA, and at at time, the
BID-ROMdriv 00 temporar  stop the readinq operation by the optical
pickup, then increasing the revolving speed of the ED-ROM disc 101
toqu move the head TB of the second extent 1901E to the 1ocat the
optical pickup. These operations of causing pickup to suspend the
reading operation and then posi 



optical pickup over the next area to be read during the suspension is
referred to as a "jump". In E1CL 19, convex portions 31 and. 32 in
the playback path each show a period in which a jump occurs. [0108;
Jumps include track. jump and a focusin addition to the operation
increasing or decreasing the revolving speed of the BD-ROM disc 101,
Track: jumps are operations of moving the optical pickup in a radius
direction of the disc. Focus are operations of moving the focus
position of the optical pickup from one recording layer to annter
when the ED-ROM disc 101 is a multisc. These types of jumps generally
cause rtime and a larger number of sectors skipped reading processes,
i.:nhs refer:-to as "long jumpsDuring a 20 jump period, the optica].
pickup stops the reading operation. During the jump periods 0-1 and
32 shown in PIG. 19, data is not read from the corresponding port
ions (11 and 32 on the track 201A, respectively. The length of a
portion skipped in a readinc process during a jump period such as the
portions 31 and 32 is    lieu a _.krtilp cnsrznc. ,Trunp distances
are generally expressed by the number of sectors included in skipped
portions, A long jump is specificallydefined as a jump whose jump
distance  exceeds a. p:redet.er'mined threshold value, For example
the BD-ROMadards specify that the threshold value is to be 40,000
sectorsaccordance with the type of the disc 101 and the reading
capability of an optical disc drive, [0109] During ae cannot rea.d
data from 



the BD-ROM disc 101, Thus S e atEll S Sly playing back video im,a.qeS
from the AV stream le 1900 needs a physical arrangement of the
extents on the disc 101 to be designed in such a manner to 10 allow
the decoder 1503 to continue decoding and providing the decoded video
data during jump periods, [0110]       FIG., 20 is a schematic
diagram showing' the processin.g channel for converting u 2W stream
file read from the ED-RC'P...1 15 disc 101 into 211 video data \a)
and audio data AD, As shown in FIG. 20. the BD-ROM diHsre 1601 reads
an KV stream file from the BD ROM disc 101 and then stores he AV
stream file into the read buffer 1602. The system target decoder 1503
reads the AV stream file from the read but fer 1602 and. then decodes
the AV stream 20 file into video data VD and audio data AD. Here, the
reference 71/Ttib0 pthe rate of reading data from the ED -ROM drive
1601 to the read buffex 1602,e referen ce symbol H. denotes the
maximum value of the data transfer rate from the read buffer 1602 t..
the sister target decoder 1603,the system rate, [01111 FIG, 21 is a
gra.ph showing a. progressif the data amount  DA accumulated in the
read buffer 1602 during a processing period of an AV stream file.
During the firct reading period Ti when extents are read from the
BD-ROM disc 101 to the read but fer 1602 , the accumulated data
amount DA increases at the rate equal to the dif fesence R. He
between the reading rate Bud and the average transfer rate R.,""t" as
shown by an arrow 2101 in FIG, 21, The average. transfer rate Beat is
an average value of the data transfer rate from ead buffer er 1602 to
the system target. decoder 1603, being always TS edual to or lower
than the 



10 system rate R. Note that the BD-ROM drive 1601 actually repeats
reading/transfer operations on an intermittent basis. Thus, the
ED-ROM drive 1601 PreventS the accumulated data amount IDA from
exceeding the capacity ofread buffer 1602 during the first
readingi.e. , an overflow f the. read buffer 15 1602, After
completion of reading an extent, a lump i.e performed to the head of
the next. extent. During tne lump period TJ, the reading of data from
the ED--ROM disc 101 is suspended, Ac co umulated data amount DA
decreases at the average transfer rate Re," as shown by an arrow 2102
in FIG. 20 21. However, if the accumulated data amount. DA ha
sufficiently increased during the .irst reading'Ti,. the accumulated
data amount. DA will, not reach zero during the jump period LI. In
other words, an underflow does not occur in the read buffer 1602. As
soon as the seconperiod 12 for 2.5 the next extent starts the
accumulated data. amount DA increases again at the rate equal to the
difference of thetransfer rates,P-vel Rexta result, the system target
decoder  1603 can provide the video data continuously, regardless of
the occurrence of the jump period TJ. Thus, video images can be
seamlessly played back from the video data. [0112]       As is
apparent from the above, realization of seamless playback requires
the accumulated data amount DA to be sufficiently increased during
the first reading period Ti immediately before the jump period TJ so
that the data accumulated in the read buffer 1602 can be continuously
10 transmitted to the system target decoder 1603 even during the
period TJ when the jump is performed to the next extent. This can
result in the assurance of continuous supply of video data, In order
to sufficiently increase the accumulated data amount DA during the
reading period Ti immediately before the jump 15 period TJ, the size
of the extent to be accessed immediately before the jump needs to be
large enough. Such an extent size can be expressed in the following
equation (I): [0113]  
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(I)  he extent.--ta at ea an hnato of bytesa timethpresents theo(:amp
period. TJ in units of seconds. The reading -ajnip      the rate of
reading data. ,m the Er-ROM disc 101 to the read. 25 buffer 1502 in
bits per second.. The transoat e fLxtsiant  the r;oftransfing a
portion of the AV stream file contained n the extent from the read
buffer 1602 to the stem target decoder 1603 in bits per second.
Dividing the right-hand side ofthe numbsis for convertliuc the unit
the extent size Sexte.,_ from hits to bytes. The function CELL()
represents the operation to round UT, fract ional numbers after the
decimal point of the value in the parentheses. "Minimum extent size"
means, hereinafter, the minimum value of the extent size Se/tent
expressed by [0115] c.:hea1-..-and side of  More specifically, the
above-mentioned transfer rate next 



is determined by the following expression:number of source
packetscontained in thex (the number of bytes per source packet -
192) x 81ATC time). Here, the  "extent ATc time" represents the r a
ng e of the ATss appended to the source packets contained in the
extent in the value of ,ATC, Specifically, the extent. ATC time is
defined by a time period from the ATs of the first source packer::
in. the extent to the .ATS of the first source packet in the next
exte.nt. Accordingly, 23 the extent ATC time is equal to the time
recruited to transfer all the data contained in ftc extent from the
read buffer 1602 to the system target decoder 1603. It may be
specified that: the size of each extent is to .L:e a un Drm value
equal to the source packet length multiplied constant factor in order
to correctly calculate the extent ATC time, When an extent contains a
larger number of source packets than the constant factor, the extent
ATC time of the extent may be estimated to be the vajue   obtained by
the following expression; (the excess number of source packets) e
transfer time per source packedi) (the extent ATC time of an extent
containing source packets equal in number to the constant actor). Alt
ernatively,the extent ATC time may he defined as the value equal to
the sum of the transfer time per source packet and the length of time
from the ATS of the first source packet of the extent to the A:TS of
the last source packet of the same extent, In this case, the
calculation, of the extent. ATC time can be simolifed since it 10
does not need to reference the next extent. Note that the possibility
of a wraparound in the ATSs needs to be taken int,o account in the
above-mentioned calculation. [011 On the otherV".ate sizeread buffer
1602 15 restricts the maximum value of the jump time T1 allowahl
seamless _ yback. That is, eve:the accumu latea data amount DA
reached the full capacity of the read buffer 1602, an excessively
long jump time Tiump due to an excessively long jump distance to the
next extent: would cause the accumulated data 20 amountto reach
zerothemp periodand accordingly, depletion of the data accumulated in
the read buffer 1602,this case, the system target decoder 1603 would
stop providivideo data, and therefore seamless playback 



could not be achieve'Maximum jump time .mjump_max means, hereinafter,
the length of time required for the accumulated data amount DA to
decrease Erom the full capacity- of the read buffer 1602 to zero
while t. ta supply to the read buffer 1602  is suspended, that is,
the maximum value of the JUMP time allowable for seamless playback_
[0117]        General standards of optical discs predetermines the
relationship between jump distances and jump times by using the
access speed of a disc drive and the like. FIG, 22 shows an example
of the relationship between jump distances Sjump and jump times Thump
specified for BD-ROM discs In. FIG, 22, jump distances aresented in
units of sectors Here, 1 sector= 2048 10 bytes. As shown in FIG. 2.2,
when jump distances fall within the range of 0-10000 sectors, the
range of 10001-20000 sectors, the range of 20001-40000 sectors, the
range of 40001 sectors 1/10 stroke, and the range of 1/10 stroke or
longer., the corresponding jump times are 250 =sec, 300 msec, 350
mccc, 700 15 msec, and 1400 msec, respectively, inimum extent sizes
are calculated. according to the spetifj 'atimn shown in FIG. 22.
Furthermore, the AV stream tile is divided, into a plurality of
extents and arranged the BD-ROM disc 101 maccordance with the minimum
extent sizes, When the BD-ROM disc 101 is such a. 20 disc, the ED-ROM
drive 1601 of the playback device 102 complies with the specification
shown in FIG, 22, thereby being able to seamlessly pia- back video
images from the BD-ROM disc [0118]              When the BD-ROM disc
101 is a multi--layer discand a 25 recording layer to be read. is
switched to another layer, 350 msec is needed for operations such as
a focus jump to switch layers in. addition to the jump time m lip
specified. in 



This length of time is hereinafter referred to as layer swit:.chirig
time When there is a layer boundary. between two extents to be
consecutively read, the minimum extent size accordingly needs to be
determined based on the sum of the jump time corresponding to the
distance e between the two extents and the layer switua time The
maximum jump distanceax corresponding to the maximum jump time
Th,""s, j"",, is determined from the specification 10 in FIG. 22 and
the layeing time. For example, when assuming that the maximum jump
time Tiumpjtmx a 700 rases, the maximum jump distance Sj?jmpS 1/10
stroke (approximately 1,2 GB) and 40000 sectors (approxima ely 78,1
MB) without and ie. layer boundary between two consecutive extents ,
respective [0120] images are played. back from two different AV
stream files in the ordera playback dL., seamlessly connectingvideo
images played back from these files requires the last extent of the
previous file and the top extent 20 of the next file to sathe
following conditions. First, last extent needs to have I size equal
to or larger than 



minimum extent sizeculated based on the jump distance to the top
extent, Next, the lump distance needs to be e to or shorter than the
maximum jump distance 25[r FIG, 23a schematic a.agram showing an
example arrangement of extents when video is continuously Played back
fromthreedifferentAn turn. 1-3:eterring to FIG 23, a playlist file
2300 -ric11..3.des three pieces of -32301--2303 , These pieces of pl.
ay tem inf onm ion 2301-2303 specify the3 of t.he three different A-V
stream files 2311-2313, respectas a playback section. The files
23]1-2313 are divided into extents 2321A, 23211-3, 2322A, 2322B, and
2323 and recorded on the track 20213 of the 5D-ROM 'disc 101. In the
recording area for storing the first file 2311 the top extent 2321A
is designed to have 10 a size equal to or larger than the minimum
extent size calculated 



based on a jump distance 01 to the last extent 23215. On the other
hand, the last extent 23215 is designed to have a size equal to or
larger than the minimum extent size calculated based on a jump
distance (32 to the top extent 2322A of the second file 15 2312.
Furthermore, the jump distance G1 is setvalue not exceeding the
maximum jump distancer ""  Si larly, in the recordinfl area for
storing the second file 23heextent 2322 is designed to have a. size
equal to oz. larger than the minimum extent size calculated based on
a jump distance G2 to 20 the last extent 23225; the last extent 23225
is igned to have a size equal to or larger than the nimum extent size
calculated based on a jump distance GA to the top extent 23221,, of
the third file 2313; and the jump distance 04 is set at a --1-e not
exceeding the maximum -lump distance SHmay., 25 3D Video Pla [0123J
Playback methods of stereoscopic video are roughLy classified into
two categories, Le.methods using. holographic technacrue, and methods
using parallax images . [0124] 



The feature of the methods In:. fig the holographic technique to
allow a viewer to pobjects in video as three- CI liTtE1-3the viev,,ce
s v2suaJ. percentl on substantially the same information
asinformation provided to visual percept ion of human beings by
actual objec LU However, al thoik, technical theory for utilizing
these methods for moving video display has been established, it is
extr.emely difficult: to realize, according to the present
technology, a computer that is capable of real-time processing of an
enormous amount of calculation required for the :o 15 video display
and a display device having super high resouticn of seveluntsa.nd
lines per 1 mm, Accordingly,z hart any idea of when these methods can
he realized for commercial use, [0125]       On the ()loner hand, the
feature of the methods using parallax images isfollows. For one
scene, video images for the right eye of a viewer and video images
for the left eve of the viewer are separately generated.
Subsequently, each video image cc to- allow only the corresponding
eye of the viewer to recocnize the image, thereby allowing the viewer
to recognize the scene as three-dimensional, [012G]          FIGS.
24A, 243, 24C are schematic diagrams illustrating . the principle
ofa hack 3D video images (stereoscopic _ video images) according to a
method using parallax images, FIG, 24A snows cub_ 252 placed in front
of the viewer' a face. FIG, 243 shows the outer appearance of the
cube 252 as perceived by a left eye 2511, of the viewer 2.51. FIG,
24c shows the outer appearance of the cube 252 as perceived by a
riatia eye 251R of the viewer 25A. As is clear from comparing FIG,
24E and FIG. 24C, the outer 10 appearances of the cube 252 as
perceived by the eyes are slightly di f f erent The difference of the
outer appearances e.. , the parallax view allows the viewer 251 to
recognize the cube 252 as three-dimensional Thus, according to a
method using parallax images, first, two images with different
viewpoints 



15 are prepare or one scene, For example, for the cube 252 placed in
front of the face of the viewer 251 as shown in FIG, two video images
with different: viewpoints, eg. . FIGs, 24E and 24C are prepared.
Here, the difference between the viewpoints is determined by the
parallax view of the viewer 252, . Next, each 90 video image is
played back so as to allow the corresponding eye of the viewer 251 to
perceive it. Conseguently, the viewer 251 recognizes the scene played
back on the screen, i . e the video imaq e of the cube 252 as
threedimensicnal .As described above, unlike the methods using the
holography technique, the methods 25 using parallax views have an
advantage of reauiring video images from mere two viewpoints
Hereinafter, video images for the left eye are referred '.as ' ft:
video iffi a E? ir or "left views", and  video imagee for the rinht.
eye are referred to as "right y:ikaso images" or ght clewe",.
Additionally, vddee images irKriuning the v.ideo ranges for the left.
eye and the yichiso Images for the right eye are referred to as -2.3D
video imagee"" S1[127]        The methods using parallax views are
further claesified. into several methods from the standpcdnt of how
to saiu4 video images for the: right or left eye to the corresponding
:.:.ye of the viewer, 10[0128)        One of these methods is called
arternate-frame sequ.encing, .According to this method, right video
images and left video images are alternately di.splayed on a screen
for a predetermined time and the viewer observes the screen using
sterecmconic 15 glasses with a licraid crystal shutter. Herein: the
lenses of the stereoscopic glasses with a liquid crystal shutter
(also re:terred to as ' shu tter g 1.a s ses" ) are e 8 oh ma d.e of
a .1 i nu l d panel " The lenses pass or block 1 innt in a uniform
and alternate manner in synchron.izati.on with video-i.ma.ge
switchiiag on the screen, 20 That is, each lens functions as a.
shutter that periodielly blocks an eye of the viewer. More
specifically, while a left video image is displayed on the screen,
the shutter glasses make the left-side lens to transmit light and the
riSOat - Ilattd 8 I. de lens block: 1i.cdit . While an right video
:triage is displayed on 25 the screen as contrary to the above, the
"shutter g liii.S 9 e S Mat:8 t h e right-side glass transmit light:
and the le f t: - s.i.de lens block. light " As a result, the e:yes
of the viewer see afterimages of 69  the right, and Left video images
which are overlaid. with each other, and perceii.e Si stereoscopic:
video image. 



[0129] According to the -eframe sequencing, as described above, right
and left video images are alternately displayed in a predetermined
cycle. Thus, for example, when 24 video frames are displayed per
second for playing back. a normal 2D movie, 48deo frames in. tctal.
for both righ and left eyes need to he displayed.31) movie.
Accordingly, a display  10device, able to preferr,:l for this method.
[0130]  ecute rewriting of the screen  Ancthod uses a lenticular lens
Accorthis method, a right video frame and a left video frame 15
respectively div.ided, into reed--shaped small and narrow areas whose
longitudinal sides lie in the vertical direction of the screen_ In
the screen, the small areas of the right video frame and the small
areas of the left video frame are alternately arranged in the
landscape direction of the screen and displayed 



20 at the same time, Herein, the surface of the so *%Pj sl covered
lens. The Lelens is a sheet-shaped lens constitutedparal1elarranged
raultile long and thin hog -hedked lenses. Each .hog-backed lens lies
in the longitudinalon the surface of the screen, When a viewer sees
the left andnf- video frames through the lenticular lens, only rie
viewer' s left eye perceive:, the disolav areas of the left video
frame" and only the viewer? s  right eye perceives light, from the
display areas of the right video frame. This is how the viewe a 3D
video image from the parallax between the video images respectively
perceived by the left ght eyes Note that according to this method,
another optical component having similar functions, such as a. liquid
crystal device may be used instead of the :Lenticular lens,
Alternatively, for example, a longitudinal polarization filter may be
provided in the display areas of the left image frame, and a lateral
pola.ri cat ion .1: il bet may he pro:, the splay 10 areas of the
right imageInviewers sees the display through polarization glasses.
Herein, for the polarization glasses, a longitudinal. polarization
filter is Provided for the left lens, and a lateral polari2atio is
provided ftit lens, Consequently, the right and left video images are
respectively perceived only by the corresponding eyes, thereby
allowing the viewer to recognize a stereoscopic video A playback
method for stereoscopic video with use of the 20 parallax images has
already been technically established and is in general use or
attractions amusement 's and the like, Accordingly, among playback
methods for stereoscopic 



video, Ms method is considered toclosest to practical household use.
Thus, in the embodimpresent. invention 25 in the following, the
alternate--frame sequencinguethod or the method using polarization
glasses are assumed t.o be used. However,playback method for
stereoscopic video, Lrious  Any of these various methods can be
applicable to the present invention, the case with the two methods
described below, as lo.kkg as parallax views are used, 10122] <Data
Structure for 3D Video on ED-ROM Disc> [0]33]       Next, rega dind
the EM-ROM disc that is the recording medium pertaining to the first.
embodimentthe Present 10 invention, the data structure for storing 3D
video images will be described below. Here, bcsic parts of the data
structure are identical with those of the data. structure for storing
21) video images, which xc shown in FIG, 2-1.5. Accordingly, the
following will mainly describe expanded or changed. portions with
respect 15 to the data structure tor the 2 r) video imaqes, and the
description above ie basic parts. Note that a    ayback device that
can pck solely 2D video imaces from a ED-ROM disc havina stored
therein 3D video imaces is referred          a "2 ?back device", and
a playback device that can play back both 21) video images and 3D
video images from the same is referred to as a. "2D/3D playback
device', [0134)                    r.identifyinqdevius as either a
21) playback device or a 211/3D playback device is set to a reserved
SPRM shown in FIG 17 For example, assume that t- he SPRM (24' is the
Cl this case, when the SPRM (2 4 ) -k 



device ieok device and when the SPRM (24 ) is  the playback device is
a 20 JO playback device. [0135] "Index File, "o-le Object File"
E0136] FIG. 25 is a schematic diagramnq relations among an index
table 310, a movie object NVO, a ED-J. object BDIO, and p1 ayl files
2.. 1 and 2502. In the. BD-ROM disc 101 that stores therein. 3D video
images, the PLAYLIST directory includes the 3L) plavUst file 2502 in
addition to the 20 playlist file 2501. 10 As is the case with the
playlist file 204A, the 20 Playlist file 2501 specifies a playback
path of 20 video images. For example. itle 1 is.)- by a user
operation, the movie object. MVO associated with an 3"title I" of the
index table 310 is executed. Herein, the movie object MVO is a.
program for a 15 playlist playback: that uses one of the 20 playlist
file 2501 and the 3D playlist file 2502. The playback device 102, in
accordance with the MVO, first judges whether the playback device 102
supports 3D video playback or not, and if judging affirmatively,
further judges whether the user has 20 selected the 3D video playback
or not. The playback device 102 then selects, in accordance with the
result of the judgment one of the 2D plavist file 2501 and the 3D pia
list file 250 as a ist file to be played back. [0137] 25FIG. 26 is a
flowchart showing selection processiug of a 



playlist fileto be played hack, the selection processing being
executed in accordance with the movie object MVO.  [0138]
I.r.3'2401 the playback device 102 checks the value of the SPRM (24)
If the value the process advances to 32605. If the value is 1, the
process advances to 32402, 10139]        In step 32402, the plaick
device 102 causes the display device 103 to display a menu and makes
the user to select 233 video p ayback and 3D video playback. If the
user selects the 233 video playback with an ope,ration of a remote
control or the 10 like, the process advances to 32605 On the other
hand, if the user selects the 31) video playback, the process
advances to 32603, [014.0] In 32603 the playback device 102 checks
whether the 15 display device 103 supports the 3D video playback. For
example, if the playback device 102 is connected with the display
device 103 using the HDMI format, the playback device 102 exchanges
\,L,.,.me-ssa 2 with the display device 101 and asks the display
device 103 whether the display device 103 supports the 3D video 20
playback, If the di,se 1.03 does not support th 3D video
playback,rocess advances to 32405. On the other hand. if 



the display device 103 supports31) video bla Jack, process advances
to 32604. [0141J in 3260-* the playback device 102 selthe 3D pla let
file 2502 as the playback t-          In S2605 : the playback
(lc-nilcc: 102 selects the 21) playa 1. s t file 2501 as the,
playback target. Note that. in this case, the playback. device. 1.02
may cause the d..ispLay device 102 to display the reason the 3D video
playback was not selected.  .5L o 14 33 "Plavilet File" 101.443
FIG. 27 is a s chema ti c diagram sho;.;ing an example structure of
the 21) pi:ay:List. file 2501 and the 3D pli: 2.1.2...st .flie 2.502,
A 10 filet AV stream file group 2701. is composed of ...A.V stream
tiles LCD ...K/41-3 each storing a video stream of 212 video images
and is independent.ly used for 21) video playback. The video streams
of the AV stream  files DCDAV#1.-3 are further used as left --view
streams in 3D video playback. Hereinafter, such an 1W stream. 15 file
is refer r ;ii d to as a "20/left-view AV stream file", and the video
stie,ma incl..LheO therein is refeu.sioed toss a ''21j/left -view
stream", On .tbe ot..ner hand, a second IVY st.ream tile p.roup 2702
is composed of AV stream files P.C,:i...iiVii* a. -3: and is used i.n
combination with the first .AV Stream tile group 2701 for 3D video 20
playback, Herein:after; such an AV stream file is referred to as a
"right-view At stream file:" " and the video stream inciud.ed therein
is referred toss a 'right-view stream". I). main path. 2:01M o:
th.--3 21) pla.ylist. tile 2501 and a main path 2502M of the 3D
bleylist file 2502 each include three pieces of playitem 25
information 41--F Each piece of the playitem infoimation. #1.--3
specifies a. playback section in the first AV stream file group 2701.
On the other hand, unlike. the 21) playlist file 2501, the 7i3.: 



layliet file 2502 further includes a. suhpath 25025, The subpath
25025 includes three pieces of sub-playitem information. 411-3, and
each piece of the subplayitem information 41 -- specifies a playback
section in the second AV stream file group 2702, The sub--play
:respond one-to-one with the playitem information #1-3. The length of
the playback ection specified by each piece of sub-blayitera
information is equal to the length of the playback section of the
correspondinq piece of playitem Form The subpath 25025 further 10
includes information 2502T which indicates that subpatb. type
m detectin: the information 2502T, the 20/3D playback device
synchronizes the playback processing between the subpath 25025 and
the main path 2502M, As described above, the 21)3playlist file 2501
and the 31)playlist file 2502 may share the same 211/1.eft-view V
stream file grcixp [0145] Note that the prefix numbers of the 20
p2501 and the 3D paaylist file 2502 (e g.I of 'KMX.mpismay le
seo-ue.ntially numbered. In this manner, the 211 playlist file 90
corresponding to the 21) playlist file can be easily identified,
[0146] h piece of playitem informationthe 31.1 playlist file 2502, a
stream entry of the 21)/1stream and a stream of the r'SRM have been
added in the stream 25 selection table 1305 shown in FIG, 13, The
stream entries 1309 for the 20/left-view stream and the ..cht-view
stream have the same contents such as the frame rate, the resolution,
and the  video format , Note that each stream entry 1389 may further
nave a. flag for identifying the 2D/left -view stream and the
right-view stream added therein, 5In the first. embodiment as
described above, assume that 



the 2D playback device plays back 21) video imagee from the left
-view streams. However, the 2D playback device may be designed to
play back. 21) video imaaes from the right-view. streams, It is
similarly- applicable in the description 10 hereinafter. (0148] FIG,
28 is a. schematic diagram showing another example structure of the
21)playlist. file. 2501 and the 3E playlist. file 2502, The STREAM.
directory of the ED-ROM. disc 101 may include 15 two or more kinds of
right-view Ay stream files for each left-view AV. stream file. 2701.
In this case, the 31) playlist file 2502 may include a plurality of
eubpaths corresponddhg one-to-one with the right-view. AV stream
files. Fbr example, whem3Dirideobmageswithdifferent.parallaxviews are
expressed. 20 for the same scene with use of differences between the
shared. left: video image and the right video images,
forepAed:Lfferent right video image, a different: . right -viewAV
stream file group is recordedontheED -RCeldiec 101.. 3:11:9xLs case,
subpathswhich
respectivelycorreepondwithtiriet-v-lAncl"fstreag,filestnay 



25 be proyided in. the 3D playlist file 2502 and used according to a.
desired parallax. view. In the example of FIG. 28, the viewpoints of
the right video exhibited by a. first. right-view 77  AV stream fi
grOup 2801 and a second riht.view P.,V stream.file group 2802 are
different_ Meanwhile, the 31) e 2502 Includes  two kinds of subpvbs
250251. and 250222 , The s ubiaa th 250221 having a. subpath ID of
"0" specifies a pi:yback section in. the first right -vie," AV stream
file group 2801. The subpatn 250252 having the subpath ID of "1"
specifies a playback section in the second. right-view AV stream
filegroup 2802, the 21)/21) Playback device selects one of the two
kinds of the subpaths 250251 and the 250222 in accordance with the
size of the screen 10 of the av device 103 or spa ion by the user,
and synchronizes the playback processing of the selected subpath with
the pla.yba.ck processing of the main path 2502M. This allows
pleasant stereoscopic video display for the user. [0149] 15 "AV
Streamfor 3D Video:, [01503 FIGS. 29A and 29ically show elementary
strea that are mnatiplex-.d into a pair of the AV stream files, and
are used for playing hack. the 3D video images. FIG. 29A shows 20
elementary streams multipdexed into a 21)ileft-icit: MI stream file
2901_ The elementary streams are the same as the streams multiplexed
into the AV stream file for the 21) video images in 



FIG, 4,playback device plays back a primary video stream 2911 as 21)
video images, while the 21)/3D playback device plays back the primary
video stream 2911 as left video at the time of providing 31)
playback. That is, the primary video St ream 2911 is a 2D/left--view
stream. FIG. 29P shows an elementary stream       iplexed into a
right -view AV stream file 2902. The right-view AV stream file 2902
stores therein a right-view stream 2921. The 21)/3D playback device
plays hack the right-view stream 2902 as the right video at the time
of provi. he 31) playback_ To the right-view stream 2921, a PID of
0x1012 is allocated tha different from a Pit) of Ox1011 alicD left
stream 2911. 51] FIG, SOA is a. schematic diagram showing a
compression 1021) video stream 3 0 0 0 , As ShOwts in FIG, 30A,
frames/fields of the 21) video stream 3000 are compressed into ture
3001, a picture 3002 and MO on using an inter-picture     dictive
encoding fcIn the encoding format is adopted a redundancy in a time
direction of the 2D video stream 3000 15r .5. similarities between
previous and/or subsequent pictures 



whose display orders are serial) . Specifically, a top picture
first, compressed LCD an lc,. picture 3003. with use of an
intra-picture predictive encoding. Here, numbers shown by indexes are
serial numbers in FIG. 30:: and FIG. 30B- Next, as 20 shown by arrows
in FIG, 30A, a fourth picture refers to the 1.0 picture 3001, and is
compressed into a P picture 3004. Next, second and third pictures are
compressed into a al picture and a B2 picture respectively, with
reference to the I picture 3001 and the P3 picture 3004, 25[01_
FIG. 30B is a schematic diagram showing a concression encoding format
for 3D video streams 3010 and 3020. As shown. 79  in FIG. 30B, a
left-view stream  3010 is compressed using he inter-picture
predictive encoding format that uses the redundancy in the time
directionas with the 2D video sts 3000. When a. Y ght-view stream
3020 is compressed using the inter-picture predictive encoding
format, on the other ha.,. a redundancy between left and right
viewpoints is used in addition to the redundancy in the time
direction_ That is, as shown by arrows in FIG. 30B, each picture
ofH.ghtew stream 3020 is compressed with reference to a picture
haying 10 a same display time or a picture having a close display
time in the 2D/left-view                        stream 3010 as well
as a. previous picture and/ora subsequent picture 3020. For example,
a top picture in the right- e stream. 3020 is compressed into a Po
picture 3021 with reference to an 7.Cc 2011 15 picture in the
21)/left-view stream 3010, A fourth picture. is compressed into-1 P
picture 3024 with reference to the Po pic 3021 and a P3 picture 3014
in the 21)/left-view stream 3010. Furthermore "second and third o
otures are respectively compressed i -c a B1 picture and a B2 picture
with reference 20 to a Br:, picture 3012 andLcture in the
2D/left-view stream in addition to the P0 picture 3021 and the P
picture 3024, respectively. Thuss of the right- Lew stream 3020 are 



compressed with reference to the 2D/left-vistream 3010, Accordingly,
the r ght --view stream 3020 cannot be decoded alone 23  unlike the
21)/ lef t-'flLew rnmam 301.0. Eknvevel., since there is a strong
correlation between the right Ticle,o and left Vide a data amount of
the right-view stream 3020 is drastically  smaller than a data amount
of the. 2D/left-visa, stream 3010 due to the / picture predictive
encoding fo.tmat that uses the redundahcybetween the right and left.
viewpoints. Heamsinafter, avideo stream that can he decoded alone
like the 21.),./left-view stream 3010 is referred to as a "base-view
strr and a video stream that needs to be decoded with use of the
base-view stream is referred to as a -.'dependent-view stream",
[0153] Note that the right.-view stream maybe compressed into the 10
base-view stream,. Furthermore, in that case, the left-stream may be
compressed into the dependent-view stream with use of the.view
stream. In either of the cases, the base view stream is used as the
2D video stream in the 21) playback devicehet -view stream is a frame
15 rate at which the 21)/left-view stream is decoded alone by the 21)
playback. device. The frame rate is recorded in a GOP header of the
2D11 stream, [0154] P10.311'. shows an example of a. relation
between. the PTSs 20 and the IDTs' pictures of the 2D/leftview stream
3101, and FIG. 1.IP shows an example of a relation between the PTSs
and theDTSS allocated to pictures of ther view stream 3102. In both
of the video streams3101 and 3012, DTSe of the pictures alternate one
another on the STC. This can.be realized 25 by delaying, with respect
to DTE4s of the pictures of the 21)/ le f t -view stream 3101,!TS S
of pictures of the right - view stream 3102 that refer to
corresponding pictures of the  



2D/left- view stream 3101 in the inter-picture predictive encoding
format shown in FIG. 3013. An interval TD of the del         an
interval between each picture of the 2D/lestream 3101 and a picture
of theL.-- view stream 3102 that immediately succeeds the pict re of
the 213/left-view stream) is refereed to as a 3D display delay. The
3D display delay Ts is set. to a value corresponding to an interval
between previous and subsequent pictures of the 2D/left-view stream
3101 ( a value half a frame period or half a field  period Thr) ,
Similar:1 10 in both of the video streams 3101 and 3012, PerSo of the
pictures alternate one another on the STC, between; a PTS of each
picture of and a PTS of a picture of the ft an interval TT) earn
31.01; stream 3102 that  immediately succeeds the picture of the
2D/left - view stream is 15 set to a value corresponding to an
interval between. pictures of the 21)/ le f t am 3101 (i.e. a value
half a frame period or half a field period TFr) [01551 FIG. 32 is a
schematic diagram shownq the data structure 



20 of a video access unit 3200 of each of the 213/lef t.-view stream
and the right-view stream. As shown in FIG, 32, each video access
unit 3200 is provided with decoding switch information 3201. A 3D
video decoder 4115 (describepcsrforms, for - video access unit,
decoding processing of the 2D/ lef t -view 25 stream and decoding
processing of the right-view stream switching there.between, At that
time, the 3D video decoder 4115 specifies a subsequent video access
unit to be decoded at ime  shown by a.0 each video access unit..
However, many video decoders generally ignore the DTSs; and keep on
decoding theaccess units. For such 3D video decoders, it ia favorable
that each video access unit of the video stream has information for
specifying a subsequent video access unit to be decoded in addition
to a DTF. The decode switch information 3201 is information for
realizing thetching processing each of the video access units to be
decoded by the 3D video decoder 4115, 10;01 shown in FIG, 32, the
decode switch info3201 storedexpansion area (SEI. Message or the like
when MPEG-4 AVC. isin. each of the video access units. The decode
switch   information 3201 includes a subsequent access unit. type
3202, 15 a subsequent access unit size  3203 and a decode counter
3204 [0157]       The subsequent access unit type 3202 is info.
indicatina to which of the 20/iew stream and t. ii view stream the
subsequent. ,ride s access unit to be decoded bes. For example., when
a value shown by the subsequent 



access unit type 3is "1" t is indicated that the subsequent video
access unit belongs to the 2ft-view stream. When the value shown by
the subsequent access unit type 3202 is "2", it is indicated that the
subsequent video access unit belongs to       ight-view stream. When
the value shown by the subsequent access unit type 3202. is "0" , it
is indicated that the subsequent: video access unit an end of the
stream,  [0158)        A subseeuent video access unit size 3203 is
information in ... atina a size of each subseauent video access unit
that is to he decoded. If the subsequent video access unit size 3203
is un.a.vallable in a video access unit, it is nec sar"y to when a
video access unit to be decoded is extracted from a hut a. structure
of the access unit in. order to specify its size, By adding the
subsequent access unit. size 3203 to the decode switch information
3201, the 3:.) video decoder 1specify 10 the size of the access unit
without analyzing the structure of the video access unit
.Accordingly, the 'D video decoder 4115 can easily perform processing
of extracting video access units from the buffer. 15The decode
counter 3204 shows a decodinq order of the video access units in the
2D/1eft-view stream starting with an access unit including ane. FIG.
33A and FIG. 3313 schematical snow values each of which is shown by
the decode counter 3204, and is allocated to a picture of the
21)/left-view stream 3301 20 and a picture of the riaht-view stream
3302, As shown in FIGS. 33A and 333 there. are two manners of
allocating values. [0160) in 233.,s allocated to an I picture 3311 of
a 



2D,/view stream 3301 as a value 3204A shown by the decode 23counter
3204, '2" is allocated ticture 3321 of a rview ream 3302 to be
subsequently decoded as a value 32043 shown        of the 20
left-view stream 3301 to be further subsequently decoded as a value
3204A shown by the decode counter 3204. Thus, the values 3204A and
32041-3 shown by the decode counter 3204 that are allocated to the
video access units of the aview 3301 and the right4302 are
alternately incremented. By allocating the values 32042\ and 320413
shown by the decode counter 3204 in. such a manner, the 3D video
decoder 4115 can immediately snec:Lzy, with use of the values 3204A
and 3204,13 shown by the decode counter 3204, a missing picture
(video 10 access unit) that the 3D video decoder 4115 fails to read
due to some error.Accordingly,3D video decoder 4115 can appropriately
and promptly perform error handling, [0161] In FIG. 33A, for example,
the 3D video decoder 4115 fails 15 to read a third video access unit
the 20lleft - view stream 3301 due to an error, and a Br picture 4114
is m.issing Therefore, with the Er picture 3313 missing. a Br picture
3313 cannot be referred to dur the decoding processing of ra. third
video access unit (B picture 3323) of the rig-ht-view stream 3302. 20
l\ccordindly, the 13 picture 3323 cannot be decoded properly, and a
noise is likely to be included in the played back video. However tf
the ,D video decoder 4115 reads and holds therein a value 32048 (
shown by the decode counter 3204) of a second video access unit (P
picture 3322) of the ght - view stream 3302 in deco. 



35 processing of the P picture 3322, the 3D 'video decoder 4115 can
predict a v320413 shown by the decode counter 3204) video access
unit. to be subsequently decoded Speciticall  shown. in PIG. 33A, the
value 3204B (shown by the decode counter 3204) of the second video
access unit (P picture 3322) of the right-view stream 3202 is "4".
Accordingly, it is predicted that the value 3304A (shown by t -to
,)unter 3204) of the video access on be sub-equently read is "5".
However, since the video access unit to be subsequently read is
actually a fourth video access unit of the 2D/:Leftview a" 3101 , the
value 3204A (shown by the decode counter 3204) of the video access
nnit is "1". In such a manner, the 3D video decoder 4115 can 10
detect that the 31) video decoder 4115 falls to read one video access
unit. Therefore, the 3D video decoder can execute error handling of
"skipping deco g- processing of. the B picture 3323 extracted from
the third. video access unit of the richt-view stream 3302 since the
Br picture 3313 to refer to is missino". 15 Thus, the 3D video
decoder 4115 checks, for each decoding processing, the value 204A and
the value 320413 shown by the decode counter 3204. Consequently, the
3D video decoder 4115 can promptly detect a read error of the video
access unit, and can promptly execute an appropriate error handling
[0162]        As shown in FIG. 3313, a value 3204C and a value
3204D(shown by the decode counter 3204) of a video stream 3302 and a
video stream 3302 respectively may be incremented separately. In this
case, at a time point where the 3D video decoder 4115 decodes 25 a
video access unit of the 21)/left tream 3301, the value. 32040 shown
by the decode counter 3204 is equal to a value 32043) (shown by the
decode counter of a video access unit of f.-H3  the right-view
stream. 3302 to be subsequently decoded'', Meanwhile, at a time point
where the 3D video decoder 411$ decodes a. video access unit. of the
right-view stream 3302, the 3D video decoder 4115 can predict that "a
value obtained by 5 irKng!sment:bag, byque, a value 32041) shown by
the decode ccAuper 3204) of the video acce2s unit is egnal tc at
value 3204C (shown by the decode counter 3204) of at video access
unit of the 2D,/ left -view stream 3301 to be SUbSegliently
d4ECC)226'." . The Cetera, at any time boi.nt, the 31) video decoder
411S can promptly detect 



10 a read error of a video access unit with use of_ the -value 3204c
and the value 3204D shown .)-iy the decothe counter 3204 , .1',.s a.
result , the ?,M -.videc,(2seccx14dr. 41115 can Ixsomptay execu -,.s:
.appropriate error handil i , " [01.631 15<Ph,,.dnical Arrais,;
eme.B3t. of AV StIgTm Fi:lee fCr 3D Vich,k5 c5 Disc>. [01.64]
The following will describe physical arrangements of AV stream files
on the BD-RCM disc 101. each of the files storing 3D video images
therein, 2001653 At 3D video playback., a 3D,13b playback device
needs to read 2Dile:ft:-view AV stn).um ficle and right -viang AV
stresm, f i le itt parallea from the BD -ROM disc 101, FIGS, 34A and
FIG, 34B are schematic :diagrams showing' two types of the
arrangement of both 25 the 2D/lef t -view AV stream file and the
right-view AV streanl. file on the BD-RCM disc 101. Assume that the
entirety' of the 2Dileft -view AV stream file is continuously
recorded. on the SI  BD-ROM disc 101 as one extent. 3401 andextent,
the entirety of the right view AV file Is arranged as another extent
3402 as shown in FIG. 34A. In this case, the playback path is
designed to run the extent. 3401 and the extent. 3402 alternately as
shown by arrows (1) to (4) in FIG. 34A so that the 21)/3D playback
device reads the 25 -view AV stream and the rightview AV stream fil a
i nlmarallel. Accordinaly, a long jump occurs each time an extent be
read is switched as shown by dash lines in PIG. 34A. As a. result, it
is difficult to keen 



10 the timing or readin.g each file earlier than the timing of
decoding processing by a 3D video decoder, and thus it is
difficulttoreliablycontinue seamless playback. In contrast in the
first embodiment as shown in FIG. 345, the 21)/left-view AV stream
file is divided into a plurality of extents 3401A, 15 34011%,.,, the
right-view AV stream file is divided into a ants 3402A, 3402B,and the
extents the files aaed alternately on the ED-ROM disc 101, Such an
arrangement oft he extents is referred to as an interleaved ement.
The playback path is designed to run the extents 203401A, 3401E,
3402A, 34025,artangea :flianinterleavedimauner in turn, starting from
the top extent as shown by arrows to (4) in FIG. 345L Accordingly,
the 25/32) playback device can a ternatelyriboththefiles extent by
extent without causing dump, and therefore the reliability of the
seamless p1ayback 25 can be imnroved, [0166J "Cond tione for Playback
Time per Extent  [01671        The followino will describe conditions
of playback time of a video stream contained in each extent. FIGS.
35k and 355 are schematic diagrams showing a relationship between
playback times and playback paths. AseuEne that an extent 3501 of.
the 



-viewkv stream file and an extent. 3502 of the right-view AV stream
file are adjacent to each other as shown in FIG. 35A and a playback
time of a video stream contained in the first extent 350]. and the
second extent 3502 are four seconds a id one 10 second, respectively.
Here, the playback path for 313 video images altern ce ,ds the extent
3501 and the extent 3502. of the respective files by portions having
the same playback time (e.g., one second) as shown by an arrow 3510
in FIG. 35A. Accorclinply, when extent s of the file eve differ n
playback -back  15 timeides streams, a jump occurs betweenents 3501
and 3502 as shown by dash lines in FIG. 3511- In contrast, in the
first embodiment as shown in FIG. 352, an extent of the
- -view AV stream file and an extent of the right-view AV stream file
- 3 ent to each other on the ED-ROM disc 101 contain 20 portions of
the-view stream and the right-view stream; the portions are to be
played back with the same timing particular, the portions contained
in the extents have the same playback- time. For example, the top
extent 3501k of the 213/left--view AV stream file and the top extent
3502A of the 25 right-view AV stream file, have the same playback
time e al to one second; and the second extent 3501E and the second.
extent 35025 thereof have the same playback. time equal to 0.7
seconds,  Thus, in the recording areas for storing the 2D/le t view
AV stream file and the rs--view AV stream file, extents haring the
same playback time are always adjacent to each other. As a result.,
the playback path can be designed to runthe extents 35012k, 35015,
35022k, 35025, 2. sequentially, starting from the top extent as shown
by arrows 3520 in FIG. 35E. Accord-inn the 2! fl..) playback device
can continuously read the AV stream files without causInfalump when
playing hack 31.1video i 



This enables seamless playback to be reliably perfo 10[0168] <Cop
Extent in Recording Area of AV Stream File>> [0169]        ThP
tnzportion of every-extent in the recording area for storing an.file
containsture of the 15 2D/1 /Lew stream or a P picture of the right
--view stream that has been compressed with reference to the I
picture as shown in FIG. 305 This allows the size of e tent to be
determined sing entry points in the c.1.1e Accordi      a playback
device can simplify the process of alterna , ',. 20 reading extents
of a 2D/ief t-view AV stream file and. a AV stream file from the
ED--RaM disc 101, c<Exte.. Sizes and Inte 'ads" 1) 2 5T. e following
wii:L describe conditionslower limit of the size of each extentthe
upper limit of the interval ?eeltents, As described. above"the 20
playback:  device to seamlesslv play back 2D video images from an AV
stream file requires the size of each extent of the AV stream file to
be equal to or larger than the minimum extent size and in addition
the liiterval between the extents to be smaller than the maximum 5
jump distance SAccordingly, the size of each extent 



the 2D/lef t-view 7W stream f ile needs to be set, at the r- lue
equal to or larger than the minimum extent size calculated based on
the distance to the next extent in the same file, In addition, the
interval between the extents needs to be set at the value 10 not
exceeding the mucimum jump value Sjump_"a,,,, This allows the 21)
playback device to seamless:1v plvideo images from the 2D/1.7 7.:7
stream file, 10172]         Further conditions are required for an
interleaved arrangement of extents of 2Dileft-view AV stras and
.r$pw 1W stream files in order to seamlessly play back 3D video
images therefrom. The conditions and a method for appropriately
arrangingxtents are partially determined from the capacities ofad
buffers included in the 2D/3D 20 playback device and the reading
capability of a disc drive included therein A description thereof
will be provided after a description of an operational model of the
2D/ 3D playback 10173; Cats. Structures of clip Information Files for
3D Video> [0174] The following describes data structurelip
informat.on  file that is associated with an All stream file storina
therein 3D video images. Each of FIG. 36A. and FIG. 36B is a
schematic diagram showing the data structure of the clip information
f FIG. 36A shows a data structure of a clip information tile that is
associated with a 2)3/left--view All stream file 3631 (1,e. a
2)3/left clip informatione 3601) , and FIG, 36E shows ad.- 



structure of a clip information file that is associated with a
right-view All stream file 3632 (1 . a right clip information file
3602) . The dat.a structure of each of the clip information. 10 file
3601 and the clip information file 3602 is basically equal to the
data structure of the clip file information that is associated with
the All stream file storing therein 211 video images shown in PIG. 9
and FIG. 10. However, 31) meta data 361.3 is added to the 2D/left
clip information file 3601. Furthermore, 15 a condition is made for
the stream attribute information of the riqht clip information file
3602, and information is added to the entry mep 3622. [0175] "3D Meta
Data" 20[0176]       FIG, 371k and FIG. 37E 44,-c ematically show a
data structure of 3D meta data :3613. The 3D meta data 3613 is
information -1.:,ed for processing that adds depths 2D video images
that are display d by playing. back the PG stream, IC stream and the
secondary video stream that are multiplexed into the 21)lieft-view
All stream file. :3n meta data 3613 includes a table 3701
separatelyhe PG streamIG stream  3701. generallydes a pluralt.y of
pairs of PTS 3702 and offset values 3703ETS 3702 shows a display
time. of a frame or a field of one of the PG stream, the IC stream
and the secondary video stream. Each offset value 3703 is a number of
pixels correspond:Lny- to a disolacemeut amonnt by which a video
image shown by the frame or the field at the PTO 3702 is shifted in a
horizontal direction when the video image is converted into a right
video image and a left video image. The offset values 10 3702 may he
minus values. A pair 3704 of the PTS 3702 and the offset value 3703
is referred to as an offset entry. A valid section of each offset
entry r om a PTS of the offset entry to a PTS of the subseptent
offset entry. For example, when   PTS of an offset entry 41 indicates
180000; n off set entry #T indicates 270000; and a PTS of an offset
entry #3 indicates 360000; an offset. value +5 of the offset. entry
41 is valid in a STC range 370421/2 from 180000 to 270000, and an
offset value +3 of the offset entry #2 is valid in a STC range 370413
from 270000 to 360000. A plane adder 3710 of the 2n,131) playback 20
device (described later) shifts,the horizontal direction, 



the deo image held in each of the PG plane, the IC pind the sub-video
plane by an offset 1.with reference to the 3D meta data 3613 so as to
convert the video image held in each plane into a left video image
and a right video image. Then; the plane a combines the video images
1ie ld in the planes into ane.video image. Thus, it. is possible to
generate parallax images trom 21) video images in each of the es,
That is, 3D 93  depth ptrception can be added to each 21) video
image. The de tai of the plane combination method is described, in
the description of the plane adder 3710, [0177] Note that contents in
the 3D meta data 3613 may b by planes, fo,r example, insteaci of the
PIDe Thus, the analyzing process of the 3D meta data by the 2D/3D
playback device can he simplified. Alternatively, a condition may be
added that the length of the valid section cf the offset entry is one
second 10 or longer, -F, enview of a perfOrmanee of plane. 921)ck
device [01783 <<Stream Attributes Inf orma=-323.tinci to Riqht View
Stre. [0179] 15Video strea.m at ribute i[902E relati g t the
21)/left-view stream shown in FIG. 10 (i ,e, the video stream
attribute information 902B :that is associated with PID = Ox1011) , 



should be matched with the video streaminformation relating to the '-
ie stream (i.e. the video stream 20 attribute information, that is
associated with PIN - Ox1012] Specifically, a. codec 9021, a. frame
rate 9024_ an aspect. ratio 9023. and a lesolution 9022 of the video
stream attribute intonation lating to the 2D/leftview stream and
those of right vie stream should be the same. If the codecs are not
25 the same, a reference relation among- the video streams at the
time of encoding does not work out. Therefore, the pictures cannot:
be decoded_ Also, if the frame rates, the aspect ratios 94  and the
resolutions respectively are not the came, screen displays of the
left and right video images cannot he synchronized with each other.
As a result, it is not possible to display video images as 3D video
images without making the viewers feed uncomfortable. [0180]
Alternatively, it is possible to add, to the video stream attribute
information relating to the right view stream, a flag showing that it
is necessary to refer to the 2D/left-view AV 10 stream file for
decoding the video stream. Furthermore, information on the AV stream
file referred to may be added to video stream attribution
information. In that case, it is possible to judge an adeohacy of the
correspondence relation between the left and right-view streams with
use of the 15 above-mentioned additional, information when it is
checked whether or not the data to be recorded on the BD-ROM disc 101
has been created according to a specified format in the authoring
processing of the BD-ROM disc ICi [0181] 20 <<Entry MapRight -
viStream:' [ 01 82) FIGknd 38B 8shownf 



,antr.atttleIlf.C)rMat:0 3 6 02 :Ln FiG . 36EL.sKsgn in FICn 3 8.A
:he pntry map 25map 3801 red beside chose Pit) s A PI'S 1812 of each
ent,v point 3812 95 st-reae, (1.e an entry mer eder 3S11 is -'x1012).
lucled. it the entry- map  3801 is equal to a value obtained by
addinc; a PIS of ea.d.: I T.:sictura: included in the 20/1eftoview
stream to the 30 display delay TB shown in FIG. 31A and FIG ..131.E
Here, the PIS of each I picture is written in the entry map 3612 of
the 2D/1.e-ft clip information .5 file 3601 as a PTS of each entry
point relating to the 2E3/1eft-view stfldmIs Furthermore, a. SPN 3814
inellxlinb- therein a picture of the right -view stredm specified by
each PI'S 3813 is aasopiated with an SP_ID281.6 together with the ?TS
3813. Lo a.        Furthermore: an extent start. flap', 3815 is added
to eacdi entry point 3812 as shown in FIG, 38A, Each of. the extent:
start flag 3815 shows whether act not a F.115>N. 3814 having the same
entry. point 3812 shows a start. position of one or extents 36321\,
3832B and soon. Pot example; as shown in FIG, 3831., the value of the
15extent start flag 3915 is wi" in an entry point of ti?u. In that.
case, as shown in FIG, 388, a value of the SPN 3814 is equai to a SPN
of: a source packet:. that exists in the start position of .the
extent 3632A recorded in the track 20131 of the BD--ROM disc: 101,
Similarly; since the value of the extent start. 20  f lag 3815 is "1"
in the entry po:Lnt of E. P D - 2, a v a 1 cst "3200n of the SPN 3814
is equal t.o a SPN of a source packet that exists in the start
position of a, sulosecnient ex.tent. 3632B. Meamihile, since the
value 5.1. the extent start fle.g 3815 is "0" in the entry nrH nt-
2t, I n - value "1500" of the SPN 3814 15' equal to 25 a SPN of a
source racket rescrodeKi ih a position of each extent: except for the
s t aut. posit :Mon Similarly; the extent start: flags are aMNted
erhxry mdps relat:ing to the video stream of the 



20/left clip information file 3601. Therefore, the            device
can obtain a. sire of each extent from _he correspondinQ extentflag
3815. Thus, processi. reading, from the BD-ROM disc 101, the AV
stream files by the 21)/3D playback devi [01.84] may be simplified.
In addition, the entryheader 3811 of the entry map 3801 includes an
extent start type, The extent start type which of an extent of the
20/1eftview1V stream fide 10 and an extent of the riqht --view AV
stream file precedes on the track 201A on the BD-ROM disc 101,
Accordingly, by referring to the extent start type, thdayback device
can easily determinea playback request should be made, for reading,
to the BD-ROM drive, the extent of the 21)/left-view AV stream nt of
the right-view AV stream file. 



Furthermore, when at the top of the extents exists a TS packet
ihcludi a. top of the I picture of the 21)/left-view stream, an entry
point should be associated with a SPN. of the 20 source packet
including the TS packet. Similarly, when at the top of the extents
exists a TS packet including a top of the P picture r view stream
having - PTS eqtial to a 811M of a. PTS of N I picture of the
212/left-view stream and a 3D display delay TD, an entry point should
be associated with the 25 SPN of the source packet including the IS
rpacket, [018g] Note that an.angle switchinq flag maybe provided to
each  entry point instead of the extent start nag 3815, The angle
ching r g (not shown in FIG, 38A or FIG, 3811) is provided to each
entry map, and is a 1-bit flag indicating timing of angle
switching.gles " With the extent. start flag 3601 being. compatible
with the angle switching 1-bita bit amount of the entry map as a
whole can be decreased. In that case, the entry map header 3813 may
be provided with a flag indicating whether a 1-bit field is the
"extent. start flag" or the "angle switching iBy checking this flag,
the 211/3D playback. 10 device can- t the meaning of the 1--bit field
on the entry map, and theaefore switch the processing promptly.
[0181] 



Note that a size of an extent of each AV stream file may specified by
information dif ferent from the extent start f 15 3815. For example,
extent sizes of AV stream files may be listed and red as meta data in
a clip information file. A bit sequence in one-to-one correspondence
with an entry point of an entry mac may be separately prepared. When
the bit sequence indicates "1". the corresponding extent is at the
top of the extents, When 20 the bit sequence indicates "0" the extent
is not at the top of the extents , [0188] <Playback Device for
Plaving Back 31) Video> [01891         The following d.c -ScrIbes the
playback device (211/3D playback device) that plays back 3D video
images from the ED--ROM disc 101 in the first embodiment of the
present invention. The  2D/3D playback device has a
substantiallyidentical structure               playback device shown
in FIG, 15 to FIG, 18. Therefore, the description )cuses extension
and dif ferences therefrom, and the: description of the
alp-Nye-Mentioned 21) playback device is incorporated in the
following by reference. Regarding the playback processing of 2D video
images in accordance with the 21) playlist. [lies that define the
playback path of the 21) video images (i . . the playback processing
of the 21) 21)/3D playback device has the same structure as
theplayback 10 device, The details thereof are incorporated in the
ollowing by reference. The following describes the playback
processiag of 3D video images in accordance with the 3D blaylist
flies that define the playback path of the 31) video images ( . e 3D
play:Lis t playback processing) . 15[0190] 39 shows theblock of a
27playback device 3900. The 2D/..,-) playbact device 3900 includes a
ED-ROM drive: 



3901, a playback unit 3900A and a contra 1. unit 3900E The unit 3900A
includes a switch 3912:buffer (1) 20 3902, a read buffer (2) 3911 a
system target decoder 3903 and plane adder 3910. The control unit
390013 idynamic scenario memory 3904, a static scenario memoryogres
execution unit 3906, a. playbact control unit 3907, a player variable
storage unit 3908 and a user event processing unit 3909. Here, each
of the playback unit 3900A and the control unit 3900E d on -
different integrated. circuit. Alternatively,  on a single integrated
circuit. Since the control unit 3900E" especially the dynamic
scenario memory 3904, the static scenario memory 3905 the program
execution unit 3906, the event processing- unit 3909 and the player
variable storage unit 3908 have the identical structure with those of
the 21) playback device shown in FIG. 16, The details thereof: are
inc.oroorated in the followin- [0191] The BD-ROM drive 3901 includes
the identical elements 10 the ED-Rom drive 1601 i! back device sholc.
in PIG, 15. With use of these elements, the ED-ROM drive 3901 reads
data from the SD-ROM disc 101 in accordance with the request from the
playback control 3907. However, unlike the ED-ROM drive 1601 in the
20 playback device, the ED-ROM drive 3901 transfers the 15 AV stream
file read from the BD-ROki disc 101 to one of the read buffer (1)
3902 and the read buf f er (2) 3911, When the 21)/3D playback device
3900 plays back the 3D video images, the playback control unit 3907
makes requests to the ED-ROM drive 3901 for reading the 21)/left-view
AV stream file and the 20 right. -v AV stream f alternately in units
of extent,s. In response to these requests, the RD ROM drive 3901
transfers data of the 2Dl1.eft-view AV stream file and data of the
light-view AV stream file to the read buffer (1) 3902 and the read
buffer (2) 3911 resectvely. The switch 3912 transfers the aata to
either the read buffer (1) 3902 or the read buffer 3911; depending on
whether the data is data of the 21)lleft-view AV stream file or data
of. theright--view AV stream file. Thus when 100 



the 2D/3D playback device plays ) k: the 3D videoq 11lye 3901 needs
to simulLaneously read and transfers both the data of the
2D/left-view AV streame and, the data of the right-view AV stream
file to the read buffer3902 and the readb,ii: 2:r (2) 3911"
respectively, Therefore, an access speed faster than an access speed
of the BD-ROM drive 1601 of the 2D playback device is required for
the BD ROM drive 3901, 1041,r2-] The read buffer (1) 3902 and the
read L.,1 are 10 buffer memories that share a meement in the playback
unit 3900A. Different areas in the single. memory element built in
the playback unit 3900A are used as the read buffer (1) 3902 and. the
read buffer (2j 3911, respecinivedy, Alternatively, each of the read
buffer 3902 and the read buffer (2) 3911 may 15 be provided i.n a
different memory element, The read buffer (1) 3902 stores therein the
data of the 2Dlleft: -view AV stream transferred from the BD-ROM
drive 3901, The read buffer (2) 3911 stores therein the data of the
right iew AV stream file transferred from the.ROM drive 3901.
20[01931        Receiving a request from the program execution unit,
3906, for example, for performing the 3D playlist proces 1 lir, the
playback control unit 3907 refers to the 3D playlist file stored in
the static scenario memory 3905 at first, For example, 25 as shown in
FIG., 27, the 3D playlist file 2502 defines a main path 2502M and a
subpath 25029. Sulumaently, the layback control unit 3907 reads
pieces of playitem informaL ion #1 to  #3 in order from the main path
2502M, arid specify 2D/leftview 



AV stream files LCLAVHI to LCLJAV#3 in order with use of the aces of
playitem information #1 t.o -43 In parallel with that, the playback
control unit 3907 furtherieces of sub--plavitem information #1 to #3
in orderthe ,suldpath 25023, and specifyview AV streamRCL.,..AV#1 to
LCL AV#3 in order with. usethe pieceslay item information #1 to #3.
Then, the-back control unit 3907 makes an acc3 the static scenario
memory 3905 and refers to the 10 entry maps 3612 and 3622 shown in
FIG. 11 and FIGs 38A and 38B            in the clip 3 -on files 3631
and 3532 that are associated with the AV stream files shown in 'Fits.
36A and 363, Then, the playback control unit 3907 determines which of
the 2D/:Left-view stream and the right-vicy stream an. extent at a
playback start point belongs to, based on the extent start type
written in the entry map header 3813, and determines an initial
position of the switch 3912. Subsequently, the playback control unit
3907 makes a request to the ED-ROM drive 3901 for alternately reading
the extents of the 2B/lefteview AV stxcums 20 files and the extents
of the sigh view RV stream files from the playback start. point,
starting with a file determined to include the extent at the playback
start point. After the ED-ROM drive 3901 transfers the whole extent
at the playback start               the BD-ROM drive 1901 to the read
buffer (1) 3902 or the lead buffer (2)the BO-ROM drive 3901 transfers
processing, the playback control unit 3907 reads the 3E: meta data
3613 shown in Fl-fl, 37A and FIG. 37B from the 20/ left clip
information fi:13iS3]. stored in static scenario memory 3905, and
transfers the 3D meta data 3613 shown in FIG. 37A and FIG. 37E in the
plane adder 3910. [0194] Firstly, the system target decoder 3903
reads source 



packets alternately from the 2D/left-view AV stream file transferred
%,0, the read buffer (1) 3902 and the right-vie AV 10 stream file
transferred to the ream buffer (2) 3911 Then, the system target
decoder 3903 demultiplexes these read source packets to separate
elementary streams from one another. Subsequently, the system target
decoder 3903 decodes each of the elementary streams separately.
Furthermore, the system 15 target decoder 3903 writes a decoded
211/left-view stream, a decodediew stream, a decoded secondary- video
stream, a. decoded 10. stream and a decoded- into built-in dedicated
memories that a: e a 21)/left video plane memory, a right video
pismory, a sub-video plane memory, an plane 20 memory and a PG plane
memory. respectively. The details of the system target decoder 3903
are described later. [0195]       The plane adder 3910 receives
21)/left video plane data, right-video plane data, sub-video plane
data, IC plane data. PG plane data and imaqe plane data, and combines
these data pieces into one video ame or field, The combined video
dat.a is outputted to the display device 103 to be displayed on the
103 



screen, [0195] FIG, 40 12 a. schematicam showingshpe process of plane
data pieces by the plane adder 3910, Each of the plane data pieces
are superimposed in order of 21)/left video plane data 4001, right
video plane data. 4002, sub-video plane data 4003. IG plane data
4004, PG plane data 4005 and image plane data 4006, Speciticallvg the
plane adder 3910 reads the 21)lleft video plane data 4001 and the
right video plane data 4002 from 1_0 the system target decoder 3903,
and writes the 21)/lett video plane data 4001 and the right video
plane data 4002 into the planes at times shown by the PTSs of the
data pieces, Here, as shown in FIG, 31A and FIG. 313; a PTS of the
2D/ left video plane data 4001 and a PTS of the right video plane
data 4002 are 15 different by the 3D display delay TD. Therefore, the
21)/le.ft 



video plane data 4001 and the right video plane data 4002 are aitten
into the planes alternately at an interval Tn. At that time, a switch
4010 i.n the plane adder 3910 determines which of the plane data in
the 21)/ lee t video plane memory and the plane data in the right
video plane memory is written at a time shown by the PTS, and reads
the determined plane data from the corresponding plane, Therefore,
switchinc.1 between plane memories by the switch 4010 is performed at
the interval TD, first adder 4011 combines the read plane data (the
21)/left video plane da.t. a 4001 or the right video plane data 4002)
with the sub--video plane data. 4003, and a second adder 4012
combines the combined data with the PG plane data. 4004, a third
adder 104  4013 combines the combined data with the IG plane data
4005, and finally a fourth plane adder 4014 combines combined data
with the imacze Plane data 4005, By such combination processes, video
images shown by. the planes are displayed on the scr-en in a manner
that the video images in the 21 eft video plane or t. video plane;
the sub--video plane; the IG plane; the PG plane; and the image plane
are superimarm)sed onto one another in this order. 1019 



10The plane adder 3910 further includescropping processing units 4021
to 4024. With use of the 3D uieta data 3513,        et cropping
processing unit 4021, a second cropping processing unit 4022 and a
third cropping processing unit 4123 perform cropping processing on
the sub-video plane data. 4003, 15 the PG plane data 4004 and the IG
plane data. 4005, respectively. Subsequently, each of the copping
processing units 4021 to 4024 converts the plane data into left video
plane data and right video plane data al. t. ernately ea Ch of plane
adders.. 4011 to 4013 combines: the left video plane data ith the
2D/lef 20 video plane data; and the right video plane data with the
righi- ideo plane data, [0198] FIG.. 41A and FIG. 4ThC het .show
cropping processing by each of the cropping proos S 4021 to 4023.
Each of FIG. 41A and FIG. 41.2 shows an example of
cropping-processing performt on the PG plane data 4004 by the second
cropping processing unit 4022. Firstly, the second cropping
processing unit 4022 searches for the 3D meta data 3701 that is
associated with ie PT!) := 0x1200 of the PG stream from the 3D meta
data 3513 shown in FIG. 37A and FIG. 37B. Then, the second cropping
processing unit 4022 searches for an offset entry 3704       is
currently valid from the 3B me ca data 3701, and acquires an of fset.
value 3703. If video plane data to be combined with the PG plane data
4004 is left video plane data 4001, the second cropping processing
unit 4022 shifts the PG plane data 4004 in a hori direction with
respect to the 2D/left video                        ,e data 4001 by
the number of pixels corresponding to the acquired offset 41011,, as
shown in FIG. 4lA. At that time, if the offset value is positive, the
second cropping processing unit 4022 shifts the PC. plane data 4004
to the right, and if the of f set value is neqative, the second
cropping processing unit 4022 shifts the, PG plane data 4004 to the
left Subsequently, the second cropping proceSSiny unit 4022 removes
(crops) an area 41021 of: the PG plane data 4004 that extends out of
the 2D/left video plan" data 4001, and the second plane adder 4012
combines a. remaining data area 41031, of the PG. plane data 4004
with the 90 233ileft, video plane data 4001. Meanwhile, when the
video plane data is the right video plane data 4 002 , the second
cropping process 4022 shifts the PG plane data 4004 in a horizontal
direction with respect to the right video plane data 4002 by the
number of pixels 4101R correspondir3g to the acquired offset value,
as shown in FIG 41- At that time, on. the other hand, if the offset
value is positive, the second cropping processing unit 2 shifts the
PG plane data 4004 to the left, 106  



and if the offset value is negative, the second cropping processing
unit 4022 shifts the PG plane data 4004 to the right_ Subsequently,
as With the -above-Mentioned cropping processing, the second
c:,,,-opping nrocessing unit 4022 removes s) an area 4102R of the PG
plane data 4004 that extends out of the rig-ht video plane data 4002,
and the second pl. 4012 combines a remain:: g data area 4103P of the
PG plane data 4004 with the rightplane data 4002. similarly, the
third cropping processing unit. 4023 apping processing unit 4021 10
also perform the c:ropping processing on the IC Plane data 4005 and
the sub-video plane data 4003, respectively. [0199] FIG. 42A and FIG,
42B schematically showand 21) video images that have been
superimposed after the cropping 15 processina shown in FIG, 41A and
FIG, 41E, respectively; and FIG. 42C is a schematic diagram showing a
3D video image that has been generated from the 211 video images and
is viewed by the viewer. In planes for the left video, a PG plane
4202 is .0 the right with resrject to a. left video plane 4201L 20 by
the offset value 4101L as shown in FIG, 42A, Therefore, a left areaof
the PG plane 4202 appears to be superimposed on the le: plane 4201L,
As a result, soimage 4204 of the subtitles in the PG plane 4202
appears to he shifted to the right from an original position by the
offset value 4101L, 2r:  the right video, on the other hand, the PG
plane 4202 is Milted to the left with respect to right vdeo plane
4201R by the offset value 4101R as shown in FIG. 42B, a right
03R of the PG plane 4202 appears to be superimposed on the right
video plane 4201Rthe 21) video image 4204 of subtitles in the PG
plane 4202 appears to be sh fted to the left from an original
position by the offset value 4101R, Consequently, as shown in FIG.
42C, a 31) video image 4204 of the subtitles appears to be oser to a
viewer 4205 than a video plane 4206. Thus, it is possible to play
back parallax images by generating the a pair of left and right plans
data pieces from one plane data piece, with use of the cropping
prosessi That is, a depth can be added to eonosc.opicIn parti ni; 



it is possible to allow the viewer to see the monoscopic video
PoP3P--from the screen, [02001 The followi describes FIG. 40. The
image Plane data 4006 15 is obtained by de.00ding with use of the
system target decoder 3903, the graphics data transferred from the
program execution unit 3906 to the s -get decoder 3903, The graphics
data is raster data such as JP16e3 data or PNG data, and shows a GUI
graphics part such as a menu. The fourth cropping processing 20 unit.
4024 performs the cropping processing on the image plane 4006 as
withcropping processing units 4021 to 4023. However, unlike the
otherpping processing unts 4021 to 4023, the f --th cropping proc e S
S ing unit reads the offset value from offset information specified
by a program API 4030 instead of the 3D meta data 3613. Here, the
program API 4030 is executed by the program execution unit 3906, and
has a function of calculating offset information corresponding to a
depth of the 10.8  video image shmkul by the graphics data, and
transferring the offset information to the fourth croppin
rocessirrunit 4024, 10201]       In addition to the above -- stated
)rocessa.ng, the plane adder 3910 performs processinq of conv ting an
output format of the plane data combined by the four plane adders
4011 to 4014 into a format that complies wi play method adopted in ,
device such. as the display device 103 to which the data 18
outputted. If an alternate -frame sequencing method (Le. a 10 method
for allowing the viewer- to view left video images and right, video
images ,alternately with use of shutter glasses) is
adoptedinthedevice, for example, the plane adder 3910 outputs the
combined plane data pieces as one frame or otis field. Meanwhile, if
a method that uses a lencrular lens is adopted 15 in the device, for
example, the plane adder 3910 combines the left and right plane data
pieces with one frame or field of video data with use of the built-in
buffer memory. More specifically, the plane adder 3910 temporarily
stores and holds therein the left video plane data that has beer
combined. first 90 with the video data in the cmmhRIffer memory.
Subsequently, the plane adder 3910 combines the right video plane
with the video data, and further combines the resultant data with the
left video plane databuffer memory . :En the combining 



processing, each of theid rght plane data pieces is 25 divided, in a
vertical direction, into small rectangle areas that are long and
than, and the small rectangle areas are arranged alternately in the
horizontal direction in one frame  or one field se as to
re-constitute the frame or the field. In such a manner, the plane
adder 3901 combines the left and right plane data nie-'<ns with one f
one field of video data, and tthe combined data. 10202)
cccconficiuration of System Targetcoder" [02031 FIG. 43 ifunctional
Lock. diagram of the system target decoder 3903 shown in FIG. 39. The
following explains the system 10 target decoder )903 with reference.
to FIG, Among- the components of the system target decoder 3903, the
secondary video decoder, the IG decoder, the oder, ti primary audio
decoder, the secondary audio decoder, the audio mixer, the image
processor, and the plane memories are similar to those included 15 in
the 21) playback device shown in FIG. 18. Accordingly, explanations
about details of the components can be found in the explanation about
those shownin FIG. 10204]             The source depacketizer (1)
4311 reads source packets from 20 the read. buffer (1) 3902, fetches
TS packets included in the sourceEza.s, and transmits the TS packets
to the PID filter (1) 4313milarly, the source depacketizer (2) 4312
reads 



source packets from the read buffer (2) 3911 fetches TS packets
included in the source packets, and transmits the TS packets to the
PID filter 4314, Each of the source depa.cketisers 4311 and 4312.
further adjusts the time of transferring the TS packets accordance
with the ATS of the source packets. This 110  adjustment is made in
the same manner as made by the source depacketizer 1810 shown in FIG,
18, Thus the detailed explanation of the adjustmex-made for FIG. 18
is incorporated in the following by reference, [02 the PIT) filte4313
selects, from among the TS packets output from the source depack
?hirer (1) 4311, TB packets having a RID that matches a
PIT)designated by the playback control unit 3907. Next, the. PIT)
filter (1) 4313 10 transfers the selected TS packets to the 4301, the
secondary vide decoder, the IG decoder, the PG decoder, the audio
decoder or the secondary audio decoder of the 31) video decoder 4315
depending on the PIT) of the TS packet, Similarly, the PID filter (2)
4314 transfers the TS packets, output from 15 the source depacketire
(2) 4312, to the decoders, according to the PIT) of each TPS packet,
Here, as shown in FIG. 2973, the im.ght-view AV stream file 2902
includes only the right-view stream,Thus, for playlist playback, the
PID filter (2) 4314 transfexs the TS packets mainly to the TB (2)
4308 of the 20 3D video decoder 4315. [0205]       As shown in FIG, 4
the 3D video decoder 4315 includes a TB (1) 4301, an MB '1.) 4302, an
nr (1) 4303, a TB ( 4308, an MB (2 ) 4309, an SR (2) 4310, a buffer
switch 4306, accozTbressed video decoder 4304, a DPI3 4305, and a
picture switch 4307. The TB (1) 4301, the MB (1) 4302, the ES (1)
4303, the TB (") 4308, the MB (2) 4309, the ER (2) 4310 and the DPB
4305 are all buffer  memories, each of which usesia of the
memoryIncluded 



in the 3D video decoder 4315. Note that some or each.1rese memories
may use different one of the memory chips and he isolated from the
others. [0207] The TB (1)4303. receivespackets that include a
2D/left-viewstream from the BID filter (1) 4212, and temporary stores
the TB packets. MB (1) 4302 stores PBS packets reconstructed from the
TS packets stmndl in the TB (1) 4301_ 10 Note that the TS headers of
the TB packets are removed when the TB (1) 4301 transfers the data
toME (1) 4302, The EB (1) 4303 extracts coded video access units from
the PBS p kets and stores them. Note that the PEG headers of the PBS
packets removed when the MB (I) 4302 transfers the data to the EB (
15 [0208]       The TB (2) 4108 receives TS packets that include a r;
view stream from the BID filter (2) 43141 and. temporary-stores the
TS packets The MB (2) 4309 stores PBS packets recor d from the TS
packets sto he TB (2) 4308. Note that the TS headers of. the TS
packets are removed when the T13 (2) 4308 transfers the data to
the(2) 4309, The EB (2) 4210 acts coded.access units from the PEG
packets and    stores them. Note that the PEG headers of the DES
packets are 25removed when. the MB (2) 4309 trdata to the GB ('))
4310. [0209] 



The buffer switch 4306 transfers the video access u stored in the EB
(1) 4303 and the EB (2) 4310 to the compressed. video decoder 4304 at
the times of the DTSs.ted by the original TS packetthe buffer switch
4306 may receive the decode switch information 3201 included in the
corresponding video access unit 3200 shown in FIG. 32, back from the
compressed video decoder 4304, If this is the case, the buffer switch
4306 can determine to which between. the EE (1) 4303 and the El3 (2)
4310 to transfer the next video access unit 10 first, by using the de
c od.e switch intonation 3201 , Me anwhi 31A and FIG. 31B show, the
DTSs of the pictures of the 2D/left-view streamand the right--view
stream 3102 are alternatelyintervals of the 3D display delay Ti).
Thus, in the case the compressed video decoder. 4304 continues 15 the
decoding of the video access units while ignoring the DTSs, the
buffer switch 4306 may switch I the EB (1) 03 and. the EH (2) 4310
from the transfer source to tne other every time the buffer switch
4306 transfers one of the video access units to the compressed. video
decoder 4304, 20[0210] The compressed video decoderdecodes each video
access unit transferred. from the buffer switch 4305, at the time of
the DTS of the corresponding TS packet. Here, the compressed 



video decoder 4304 uses different decoding methods according 25 to
the compression encode format (e.g.2, MPEG4AVC and VC1) adopted for
the compressed picontained in thedeo  decoder 4304 further transfers
the decoded. pictures, namely video data of the 'ame or the field, to
the DPB 4305. E 0 2111        The DPB 4303 temporarily holds the
decoded pictures. The compressed video decoder 4304 refers to the
decoded. mictures held by the DPI3 4305 to decode the P lictures and
the B pictures, The DP13 4305 further transfers each of the pictures
to the picture witch 4307 at the time of the BTS of the correspond:
":> packet_ /0[0212)        The pictia e switch 4307 writes the
decoded picture transferred from the compressed video decoder 4304,
namely the fret.me/field video data, to the 2D/left video plane 4320
when the picture belongs to )/left-vtrw firc..r am and to the right
video plane 4321when the No <Physical Arrangement ofStream Files for
3D vi 'Lb on Disc> [0214]           The folio 'ire will. explain a
physical arrangement of 2W 20 stream files recorded on the RD-Rom
disc 101, the a.rrangement enabling seamless 3D video playback..
02153 Here theition of the data. transfer rate of a playback channel
will be fire.d as assumptions for the 



following explanation, FTGsch.eni.a.1:1.i c dia.gramif) 37' the
processing channel forback. 2D video data VD and audio data AD from a
2D/leftviewAV stream file and a  AV stream file read from the ED-ROM
disc 101 .As shown in FIG.      the BD-ROM drive 3901 reads the
21)/left-vieflV stream file and the ri.q.ht-v-iew AV stream file
alternate units of extents, while transferrmnc the read extents to
the switch 3912. 5 The switch 3912 st..cu:Ithe extents of the 21)/1(
-t viewAV stream file and the right-view AV stream files into the
read buffer (1) 3902 and the read buffer (2) 3911" respeotHL'vely.
Tteisystem target decoder 3903 reads data from the read buffers 3902
and 3911 alternately, then decoding the read. data. Here, the 10
reference symbol Rud., denotes the rate of reading data the ED-ROM
drive 3601 to each read buffer 3902 and 3911 (in units of
bits/second), the reference symbol RXtL (which is hereinafter
referred to as the first average transfer rate) denotes the average
transfer rate of extents from the read 15 buffer ?3902 to the system
target decoder 3603 (in units of bits/second) , and the riEce symbol
R(which is hereinafter referred to as the second averagesfer rate)
denotes the transfer rate of extents from the read buffer (2i 3911 to
the system target decoder 3903nits of hits/secoi3d) 20 By uthese
denotations, the conditions for avoiding an under flow of both the
read. buffers 3902 and 3911 caused by the data taini;Jr from the read
buffers 3902 and 3911 to the system target decoder 3903 are
represented by the following equation. (2): 



[0216]  (2)  [0217]   Physical Order of Extents in Interleaved
Arrangement), [0218]       PIGS. 45A-45C are schematic diagrams
showing the relationship between he progression of the data amounts
accumulated in the read buffers 3902 and 3911 during 3D video
playback and the physica rdef of extents of the 2W stream tiles
recorded on the BD-ROM disc 101 in the interleaved arrangement BD-ROM
drive 3901 continuously transfers the entire 10 a requested single
extent from the ED--ROM disc 101 to the read buffer ( *1902 or the
read buffer (2) 3911, For example when the top extent 4506 in an area
to he read on. the disc 101 belongs to the 2D/1eft-view iv stream
file le as shown in FIG.. 450, the ED-ROM drive. 3901 continuously
writes the entirety of the top 15 extent 4506 into the read buffer
3902. Here, the system target decodr 3903 does not start. readina the
tow extent 4506 tint 1 the ent i re t y or tne too extent 4506 has
been completely written into the read bu (1) 3902, that is, until the
end. of the reading period (1) for the top extent 4506 she=wn. in
FIG. 20 45(2, The reasons are as follows. Even if the process of
decoding e 2D/lefrviewAv stream the right --view :Ay stream file
process cn1dec ding the process of playing back 3D  video images
could not be started until, decoding portions of 



both the files had been completed when playback periods overlap 25
between the nortH )1 Furthermore, the decoded portion of the 21)/ lef
t -view IV4 stream file had to be held in the buffer memory until the
end of decoding the corresponding portion of the 116  right-view AV-
stream file, and thus the buffer. memory mi...ght he prevented from
being reduced in cmqxacity and improved in use efficiency. As a.
result, during the reading period (a.) for the top ehtent 4506, the
data amount D.P.1 accumulated in the read. 5 buffer (1) 3902
increases at the reading rate Rudiq... as shown by the arrow 4501 in
FIG, 45A, ;0219]         At the and of the reading. period (1) for
the top. extent 4506, the BD -ROM drive. 3901 subsequently writes tha
second 10 extent 4507 into the read buffer (2) 3911, During the
reading periods (2), (3), _,
faxtheseccusisuldsRibsequerft:extenta4507, 4506, ._, the data
tremumfer from the read. hi,..f.fers 3902 and 3911 to the system.
target. demmxaer 3903 can be started, Aacordingly, du,r.lig the
reaching phi,.ind. (2) for the second. ehtt:hat 4507, the 15 data
amount DA2 accumulated. in the read buffer (2) 3911 increases at the
difference. R.uci_.?.:) - R.,,...p. between the reading rate
R"1,,,:..,1) and the second average transfer rate R.,,,,. R as shown.
by the arrow 4503 in FIG. 458, On the other hand, no data is written
frcm:ther-.)-1)1;34'46,rive 3901 into the remibl.Ltrer (1) 3902 20
whie data. is be:big written from the BP-ROM drive 3901 into the read
buffer ;2) 3911, Accordingly, this period, the data amount:. DA1
accumulated in the read buffer ;1) 3902 decreases at the first
ave.:a-age transfer rate R.ext...,J, as shown by the arrow 4502 in
FIG. 45A- Similarly, during the reading. period (3) for 25 the third
extent 4508, the data amount DA1 accumulated in the read buffer (1)
3902 increases at the difference R"st.:".1.,, - between the reading'
rate R:"....J.:.,8 and the first average transfer 117  



rate R"cr as shown by the arrow 4604 in FIC.)L 45A, and. the data
amount DAz, accumulatec in tbe read buf2) 3911 decreases at the
second average transfer rateas shown by the arrow 4505 in4513. [0220]
As clearly seen from the example shown. in FIGS, 45A-450, the
capacities of the read buffers 1902 and 2911 are required to be no
less than the size of the top extent of an AV stream an area to be
read, Specifically, when the top extent 10 belongs to the
2D/left-view AV stream file, the capacity RE1 of the read. buffer
(1)in units of bytes) needs to be no the size Extent_I, of the
extentunits of bytes) [0221] RBI 222] Similarly, when the top
extent:Longs to the right-view AV stream file, the capacity RE2 of
the read buffer (2) 3911 (in units of. bytes) needs to be no less
than the size Enteney of the extent (in units of bytes): 20[02 ah e
sci "nilent_ 



the right, hand sides of Eqs- (3) and anot liaited e sizes of the top
extents of the respective AV stream files,  may he preferabi.y the
sizes of arbitrary extents. In. interrupt playback, not only 3.--x
top extent-. of each file but also all the extents thereof cax.the
top extent in an area to be read. When there is a section in which
interrupt playback is    ohibited,s sufficient that all the extents
not belonging to the section. satisfy Egs. (3) and (4) , 10225]
As seen from EC: . (3) and (4) , either one of two extents sepaxately
belonging to left- and rigAV stream files, 10 whichever has a smaller
size_ is to be located at the head of the area, to he read in order
to reduce the capacities of the read buffers 3902 and 3911 as much as
possible. More specifically, when the extent size Extent L of the
2D/lef t AV stream file is larger than the extent size Extent ,1R, of
the right: view All stream file (1,e,Extent_14> Extent R) , locatind
the extent of the right-view AV stream fle at. the head can reduce
the canacthe read buffers. Conversely, when the extent size ExtentS
of the 2D/.1 eft-stream file is smaller than        the extent: size
ExtentP;. of the right-view AV stream file (i.e., : 20 Ext.entL Ertl
antthe extent of the 2D/left-vi file is to be located at the head. In
addition, there is also the advantage that a :smaller size of the top
extent can start batk. earlier. Here, when an extentthe 21)/left-view
AV stream file 



and an extent of the right-view AV streamcontain video streams whose
playback periods overlap each other, the video  streams need to have
the same length of nlayback time, as explained with reference to FIG,
35: Under the condition, either of an extent of233/3 eft:-AV stream
::Lle CLrICI an extent of the:Lew AV stream, whichever has a lower
bit rate, also has a smaller extent size, Accord::an extent of either
the 233/ le f t -viev,r AV stream file or the right--view AV stream
file,  whichever has a lower system rate, is arranged at the head in
the areas with the files recorded on the BD-ROM disc 101, This
arzangement can reduce the sizes of the read buffte than the 10
reversed arrangement, thus reducingmanufacturing cost of the 233j35)
playback device, FIGS 46A and 4613 are schematic diagrams
specifically' s hawingas of the order of extents of the 211.\1 stream
files, 15 Here, assume thatte R"e, of reading data from the BD-ROM
drive 3901 to each read buffer 3902, 3911 is 90 Mbps; the system the
2D left-view Av stream file is 41,9, ?ribe system 



rate of the ri otS.V stream f ile is 24 Mhos; and the playback time
of a video stream contained in each extent 4601L, 4601R, 460233,
4602R, , is 4 secondg'. When the extents of both the AV stream files
are arranged in an interleaved manner in the recording area on the
BD-ROM disc 101, starting from the extent 4601D of the / left - AV
stream bile followed subsequent extents 4601E, 460233, 4.602R,as
shown in FIG. 46A., the lrer limit of the capacity E.B1 of the read
buffer3902 is obtained. by the following co-nation based on EcT, (3)
: [0;2281  RB1 . (48 Mbps x 193/188)(8 x 10242) = 23,3 MB, [0229]
Accordingly, the capacity Pal of the read buffer3902 needs to be no
less than the lower limit 23,3MB. Note that the ratio 192/188 is the
ratio between the bit. lengths of a source packet and a TS packet, As
shown in FIGS, 7A-7r each source packet 702 stored in either of the
read.buffers 3902     larger in data size than a Ie packet 701 to be
transmitted to the system target decoder 3903 by the size of the
header 10  (TP_Extra Header) 7021-1, Assume also that 1 Mb =106h and
1 MB = 8x10242 b. On the other hand, when extents are arranged in an
interleaved manner, startinq from the extent 4601R of the right-view
AV stream file followed by the subsequent extents 4601L, 4502R,
4802L, as shown in FIG. 46B, the lower limit 15 of the capacity R332
of the read. butte,. (2) 3911 is obtained by the followlng equation
based on Eq. [0230] R32 = (24 Mhps c 192/188)8 x 1024- 12,2 MB.
[0231] 



Accordingly, the capacity R32 of the readbuffer (2) 3911 needs to be
no less than the lower limit 12,2 MB. This is less than the
above--described lower limit RB1 of 23.3 MB, [0232] As explaihen with
ference to FIG. 302D/left-,, e stream 3010 is a base-view stream
whereas the right-view stream 3020 is a dependent-view stream. Thus,
me right-view AV stream file 3020 is mailer in data size, i.e. lower
in system  rate, 121  than the 232/left- ewam file 3010, Fue more, -h
2D/left-view2Wstream e 2901 as shown in FIG, 29A may contain
theprimaryatdio stream 2912, the secondary video stream 2915, the PG
stream 2913, and the IG stream 2914 in addition to the prima ideo
stream 2911, in contrast to the right-view AV stream file 2902 as
showIG. 29P, The 213/leA6.; AV stream file 2901 may also contain a
secondary audio stream. Thus, the view AV stream file 3020 is even
smaller in data e. , even lower inI rate, than the
2D-vie.'6,22Netream 10 file 3010, For this reason, one of eits of
right-view AV iles may be alwa at the head in the recording area for
storing AV strfiles on the BD-ROM disc 101. Furthermore, wf en
interrupt playback is available, of each pair 



of extents containing portions of le,.t and right video streams 15
having the same playback period, one extent containing the portion of
the right-view stream may be arrangede the otter, This arrangement
can reduce the required camarit the read buffers as described above.
In addition, the 2D/3D playback device can simplify reading
processing since the top 20 extent of AV stream files read from the
BD-ROM disc 101 is predetermned to belong to a right-view AV stream
file, conditions,nce to the conditions forpre.venting an underflmw of
both the read buffer:: 3902 and 3911 when alternately x- 122  extents
of left and right AV stream files from an area on the BD-ROM disc 101
where the extents are recorded in an interleaved arrangement [0235)
FIGS. 411k and 47.13 are graphs respectdvely showing progressions of
the data amount DAl accumulated in the read buffer (1) 3902 and the
data amount DA2 accumulated in the read buffer (2) 3911 when the
:extents of the left and right AV stream files are alternate.:read
from the disc 101. cc extents of 10 both the AV stream files are read
alternately, any extent of one of AV stream file while extents of the
other are read. Meanwhile, the data transfer from each of the read
buffers 3902 and 3911 to the system target decoder 3903 is continued.
In order to prevent e f the read buffers 3002 15 and 3911 from an
underflow caused by the data transfer to the system target decoder
3903 during the pause of reading extents, it is necessary to
accumulate a sufficient aount of data into the read buffers 3902 and
3911 during reading extents Specifically as shown in FIG. 47A, the
data amount Dill 20 accumulated in the read bu 3902 reaches a peak
4701 at the time Ti the reading of one extent of-he 2D/left-view AV
stream file has been completed. After that, the data amount Dill
decreases at the first average transfer rate R,.xt.j, dcring the
reading period TR for the next extent f the right -view AV stream 



25  In this case, the data amount Dill accumulated to the peak 4701
needs to be sufficiently large such that the data amount DA1 does not
reach zero, that i (1) 3902 avoids  an underflow until the end of the
period TE.. Furthermore, the capacity PEI of the read buffer (1) 3932
needs to be no less than the data amount DA1, This condition can be
expressed by the following equation (5) with use of the size Extent R
of the 5 extent of the right-view 2W stream file read in the period.
rit. P2236)    In the rigthHliand side of Eq, (5) , the extent size
Extent _T; 1.0 is mnitiplieh by ''8" to convert, the units thereof
ftnam bytes to bits, and the division. by \U3" aims to convert. the
units of the final result from bits to bytes, The function CETI, 0
represents the operation to round up fractional numbers aft. the
decimal .point. of the value in the faunatheses, 15[023E3j
Simil.arly" as shown in FIG, 4 7E; the data amount: DA2 accumulated
in the read buffer ( 2 ) 3 9 1 1 reaches a peak 4 7 0:2 at the time
T2 the reading of: one extent of the right-view Id? stream file has
been completed. After that, the data amount: D12 20 decreases at the
second a*vEnniese transfer ratethe reading period Tb for the .next
extent ot the 211/Iett-view stream file:. In this case, the data
amount D.P,2 accumulated to the beak 4702 needs to be silt i.ciently
large such that the data amount DA2 does not reach zero, that is, the
read buffer (2) 25 3 9 1 1 avoids an underflow until the end of the
period TL., 124  



Purthe_,ore, the capacity R132 of the: read buffer (2) 3911 needs to
be no Jess than the data amount 1JA2. This condition can he expressed
by the following equation (6) with use of the size Extent _L of the
extent of the 3D! left. -view AV stream file read 5 in the period Tin
[0gi9] ,\ 1 1 ExtentL x 81 RB2 :.(-1. CETI: - x  8I. ci... iD i r..v1
<<Condit ions for Real z ;c4 S e anal. ess Playback de sp te Jumps
97> 10L02411        The following will expla.in the conditions for
realizing seamless playback despite lumps regained while AV stream
flies are. read. 



[02421 15PIG. 48 is a schematic di.agram showing an example of the
arrangement of. extents of the 21)/left-view AV stream file and the
right view AV stream file when a lump is required while the extents
of the files are alternately read. When the disc 101 is a multi
-layer disc. it. is preferable that a series of AV stream 20 files
can be recorded over two recording layers on the disc 101. In this
case, however, the area in which extents of t:ne 2))/ left-view .1W
stream f ile and the right view .)W stream  f are recorded it: an
interleaved arrangement: are divided into two portions between which
a layer boundary 4800 is located, ":80-  25 extent block?'
hereinafter denotes extents of: both the IN stream 125  files
arranged in a sequential and interleaved manner. In the example shown
in. FIG. 46 a jump from the first 311 extent block 4811 recorded on
one of t.h lairerg to the second 3D extent block 4812 recorded on the
other is required while the AV stream files 5 are read, The jump is,
in particular, a long jump that require:: .processes for between the
recording layers such as a focus Jump. In this case, seamlessly
connecting vin images to be played back from the two :333 extent
blocks 4811 and 4812 despite the long jump requires both the
following first and 10 second conditions to be satibLied. [0243]
The first condition is for enabling the 21) playback. device to
seatniessLy playing back 2D video images despite the long jump 1:0-1
across the layer lary 4850 when the 21) playback device ying b K the
2D video images from the extents of the     'ef -view AN stream file
included in the two 313 extent blocks 4811 and 4812 according to the
playback path 4821 for 21 images shown in FIG, 48, The ffor the seama
esection explained with reference to PIG. 23, more 



2.0 specificthe combination of the following two subconions: First,
the last extent. 480113 of the 21)/l et AV stream file include,, in
the first 3D exte3it block 4811 needs to have a size no less than the
minimum extent size calculated based on the jump distance of the long
jump tail to the top extent. 480213 of the 21)/left--view AV stream
file included in the second 3D extent block 4812, Second, t.ne jump
cnsranee of the long ump Ut needs to be no greater than the maximum
!Imp distance Sj?ta  determined from the specification shown LT.1 FIG
22 and the layer [0244] The second condition is for enabling the
21)/3D playback devT to seamlesslyrang back 31) video images from the
two 3D extent blocks, 4812 according to the playback: path 4822 for
3D video images shown in FIG, 48. The second condition - scecifig an
underf low of the read buffers 3902 and 3911 during the long lump
L52the boundary 4822 10 included inhack path 4822.        FIGS. 49A.
and 49B are graphs respectively show progressions of the data amounts
2A1. and. DA2 accumulated in read butters 3902 and 3911 in the
section including the I 15 jump Lar2 among the. sections of the
playback path 4822 video images, Here, assume that the extent 4802R
of the 2D/left-view AV stream file is located at the head in the
second 3D extent block 4812 as shown in FIG. 48. The a.bove-ment]
oned section of the pipath. 4822 includes the.. first reading 



20 period. TP.1, the second reading period TL1, theperiod TIZ2, and
the third reading period TP.2 in this order, [0246] In the first:
reaching period TRI the second Last extent 4801R included in the
first 3D extent block 4811 is written 25 the read buffer (2) 3911,
Thus, the data amount: 11A2 accumulated in t-t,e read buffer (2) 3911
increases at the rate equal to the difference Rth D RI,xt R between
the reading rate St",i :3). and the  second average transfer rate
Rext..R, OS shown in FIG. 49)3. As a result, at the end of the f:irst
reading period TR1, the data amount DA2 accumulated in the read
buffer (2) 3911 reaches a peak 4902, [0247] In theond reading period
TL1, the last extent 4801L included in the first 31.) extent. block
4811. is written into the read buffer3902. Accordingly, the data
amount DA1 accumulated in the read buffer (1 ) 3902 increases at the
rate 10 equal to the difference P,",3_3D RfltL between the reading
rate R35 and the first average transfer rate RL, as shown in FIG,
49A. As a results at the end of the second reading period TL1., the
amount DAI accumulated in the ,ad buffer (1) 3902 reaches a peak
4901. Meanwhile, no data is written into the read buffer (2) in the
second reading period atl, and accordingly he data amount DA2
accumulated in the read buffer (2) 3911 decreases at the second
readinq rate R",e, p as shown in FIG. 491), [0248)         In the
lump period TL.T2, no data is written into either of the read buffers
1901 and 3911, Acco:rdi data. amount: DA11 accumulated in the read
buffet (1) 3902 decreases at the 



first average transfer rateL and the data amount DA2 accumulated in
the read buc(2) 3911 decreases at the second. 25 reading rate Re,e_y,
as shown in FIGS. 49A and 49Th, respect [0249] In theeading period
TR2 the top extent 4802R  included in the second 3D extent block 4812
is written into the read. buffer (2) Accordinqly, the data amount DA2
accumulated in the read buffer (2) 3911. increases again at the rate
equal to the difference Rud D R"t-....R between the reathnc rate
R"d...31) and the second average transfer rate RextR, as shown in
FIG. 4913. Meanwhile, the data amount. DA1 accumulated in the read
buffer (1) 3902 continues decreasing at the first average transfer
rate RL, as shown in FIG. [(1250) 10The data amount DA2 accumulated
in the read b(2) 3911 decreases at the second average transfer rate
RextR from the second reading period ra1 through the jump period
TIa12, that is, until a length of time has elapsed; the length of
time is equal to the total of the length aztentLo<8/R,,d_r, of the
second 15 meaal period TL1 and the jump time jump period TLJ2. Thus,
the data amount 13A2 accumulated in the read buffer (2) 3911. at the
peak. 4902 needs to he an amount that allows the read buffer (2) 3911
to avoid an underf he second reading period TL1 t.hrouqh the Jump
period TLJ2.. In other words, 20 the lower limit of the capacity RB2
of the read buffer (2) 3911 is expressed by the following equation
(7) with use of the size Extent...DEnd of the lad. uxterit 4801L
included in the first 3D extent block 4811 [02.51. (    



2$   (7)      [0282] In the right hand side of(7) the extent size is 



multiplied by "8" tt:. convert the units thereof from bytes to bits,
and the division by "8" aims to convert the units of the final result
from bits to bytes The function CELLO represents the operation to
round up fractional numbers after the decimal point of the value in
the parentheses, [02.53]       Similarly, the data amount DIU
accumulated in the read buffer (1) 3902 at the peak 4901 needs to be
an amount that allows the read buffer (1) 3902 to avoid an underflow
until the length of time equal to the total of the jump time Tiump_3D
and the length Extent_Rx8/R3D of the third reading period TR2 has
elapsed. In other words, the lower limit of the capacity RB1 of the
read 15 buffer (1) 3902 is expressed by the following equation (8)
with use of the size Extenb...R_Start of the top extent 4802R
included in the second 3D extent block 4812: [ 0254] RB1 CELT.,
Extent R. Start ...... . .R  ud 31)      2010/e but f. 



L0255] The Exte.nt for Reducing CapaciviRead e end Cordi t o-ne ain e
airangemeniextentt  1s11 st:r.ea.mt h-iee both, the above-describen
fixot  and second conditions and enables the read buffers 3902 and
3911 to have more reduced capacities jumps are required while the AV
stream files are read. Note that the standards of optical discs
specifies the relationship between jump distances and lump times
based on the access speeds of optical disc drives and the likes.
Regarding the first embodiment, assume that the ;amp performance of
the ED-ROM drive 2901 of the 21)/3D playback device is within t:.he
specifications shown in FIG. 22 For convenience of explanation,
further assume that the jump 10 distance for the maximum jumpTjumpmax
i,e., the maximum jump distanceis equal to a specifi , value required
of the 21) playback device, In particular, assume that the maximum
jump time T;i< is700 ras.ec, and the maximum jump distanceisstroke
(approximately 1 2 GB) and 40000 15 sectors (approximately 1:2MB)
without and with a layer boundary between extents, respectively. 



[0257]      FIG. 50 is a schematic diagram showing an example of the
arrangement of the extents when the ED-ROM disc 101 is a 20
multi-layer disc and a series of the AV stream files is separated on
two layers. As shown in FIG. 50, the series of. the AV stream files
is divided into the first 3D extent block som1 and the second 3D
extent block 5002 between Which the layer boundary 5003 is located,
Thus, long  1,,J1 and 1,,J2 caused by layer 25 switching trailing
occur across the layer boundary 5003 in both a playback path for
playing back 2D video ma from the blocks, i C. a 21) playback path
5011, and another playback path. for  k 3D video images
fromcc.:145.3, i.e., a 3D playback                 Both. the long
jumps lari and LJ2 require relatively long jump time, e.g. 700
rise::. case, seamlessly connecting the video images played back from
the two 3D extent blocks 5001 and 5002 despite the long lumps
requires both the first and second bandit:Laos de crihed. above to be
satisfied. In FIG. 50, the extents of the 2.1)/left--view AV stream
file and the right view 1W stream file are arranged in an interleaved
manner throughout the 3D extent blocks 5001 and 5002. In other 10
words, both. the 215 playback. path 5011 and. the 3D playback 5012
pass through the entirety of the 3D extent blocks 5001 and 5002. In
particular, immediately before the long jumps Lit and 1)32 in the
21.3 playback path 5011 and the 3D playback path 5012, respectively,
the last extent of the first 3D extent block 5001, 15  i.e., the
extent 50041) of the 21)/left - view AV stream file is to be
accessed. Thus the extent 50041) is required to satsfy both the first
and second conditions. [0258] As a result, the size of. the last
extent 50041) is determined 20 from the first condition,Ls the
condition for seamless 21.3 Tideo playback. However, this sizerally
greater than the size determined from the second condition,is the
condition for seamless 3D video playback. This means that the 



capthe read buffer (1 ) 3902 of the 20/3D playback device 25 needs to
he greater than the capacity required for 31) video playback.
Further-more, when extents of left-view and right -view containA\T
stream files  video streais whose playback per. iods  overlap eai
other, one video streams need to have the same length of playback.
time, as explained with reference to FIG,      Accordingly, the size
of the extent 5004R immediately before the last extent. 5004! is also
gene.,...than, the size 5 determined from the condition for seamless
3D video playback For this reason, the capacity of the read buffer.
(2) 3911 of the 2D/31) playback device needs to be greater than the
capacity required for 3D video playback as well. That is, by using
the arrangement of extents shown in FIG, 50, it is difficult to 10
further reduce the capacities of the read buffers 3902 and 3911 of.
the 21)/3D playback device, [02591         This can be represented by
using concrete numerical values as follows. For example, assume that
the reading- rate Rd of 15 the BD ROM drive 1601 in the 213 playback
ite is 54 Mbps; the reading rate Ruct..n, of the BD-ROM drive 3901 in
the 21)/3D playback device is 90 Mbps; the first average transfer
rate is 48 Mbps; the second average transfer rate is 24 Mbps; and the
jump time of the long jump caused by layer switching, the total of 90
the layer switching time and the jump time of a jump over 40000
sectors, is 700 msec In this case, the size of the last 5004L of the
first 3D extent block 5001 is determined from the Eq.(1) for seamless
21) video playback" not Eq. (8) for seamless video playback.
Considering the difference between bit 101 lengths of one source
packet. and one TS packet, the actual value to be substituted into
the first average transfer rate Rext in the Eq.is 48 Mbps x 192/188,
Here, 1 Mb =l0 h and 1  MB - 8x1024Thus, he size of the last extent
5004L 



(8x10242 ) x R"ti, x700 msec x 54. Mbps/(54 1.(ibpsRe approx. 44.3 ME
The playback ti the video stream ned in the extent 5004L is then 44.3
MB/ (48 Mbps x 192/1(8) = approx. 7.6 sec. Since the video stream
contained in the extent 5004R correspondi.nq to and located
immediately before the extent 5004E needs to have the same playin ck
time, the size of the extent 5004R is 7,6 sec x 192/188 = approx.
22,1 ME. The extent 50049. can be the top extent for interrupt
playback " Accordingly; the 10 capacity 9132 of the read buffer) 3911
of the 21)/3D playback devicerequired to be no less than 22,1 MB
according to the Eq. (4) for avoiding an overflow of the read buffer
caused by the reading ofeN. 5004R, On the other hand" the capacl PB*1
of the read buffer 1' 3902 of the 21)131) playback device 15 is
required to be no less than. 12,1 ME, which can be obtained. by
substituting the value 22,1 MB into the variable Extent _R in Ea,)
for avoiding an underf low of the read buffer during the readin.the
extent 5004R., Thus, the arrangement of extents shown in FIG. 50
causes an inevitable increase in size 20 of the last two extents
50049 and 5004L of the first 3D extent block 5001 in order to
seamlessly- connect video images played. ixick from the wo 3D extents
blocks 5001 and 5002. As a. result, the lowers of the capacities of
the read buffets RBJ. and 9S2 inevitabbecome large values 12.1. ME
and 22. 1 MB, 25 respectively, 



'02601 In the 29/3D playback device, it is preferable that the 134
capacities of the read buffers 3902 and .411 are educed as much as
ible. Thus when a long :jump is required, the arrangement of extents
of AV stream files is designed to separate a 21) video playback path
and a 3D video playback path in the area to be    an arrangement. In
FIG. 51r similar to that shown in FIG. 50, a series of AV stream
files are divided into the 10 first 3D extent. block 5001 and the
second 3D extent block 5002 between which the layer boundary 500 is
located. In contrast to FIG. 50, however., FIG. S1 shows that a 2D
seamless extent block 5101 and a 2D seamless extent 5102 are arranged
in the area next to he recording area for sorinq the first 3D extent
block 5001 and immediately before the layer boundary 5003. The 3D
seamless extent block 5101 1.9 a arou-o of extents next in order
after the extents 5004R and 50041, of the AV stream files included in
the first 3D extent block. 5001. In the recording area for storing
the 3D seamless extent block 5101, extents 5131L, 5131R, 90  51331",
and 5133R belonging to either of the AV stream files are axranqad in
an interleaved manner similar to that in the first extent: block:
S001. The 2D seamless extent 5102 is an   tent including a contiguous
sequence of copies of all the extents 5131L, 5132L, and 513L of the
,10/view AV stream 25 file included in the 3D seamless extent block:
5101. In other words, the 21) seamless extent 5102 is one extent
belonging to the 20/left-view AV stream file and being next in order
after 135  



the last extent. 5004L included in the first. 3tent block 5001.
[0262] In the recordinq areaS shown in FIG. 51D video playback path
5111 and a 3D video playback path 5112 are designed as follows.
First, according to the 20 video playback path 5111, the extent 5004L
of the 2D/lal:Ir-view AV stream file included in the firstextent
block 5001 is read, and then a jump to the 2D seamless extent 5102
occurs. The jump Ji causes the ck path 5111 to ship the 3D seamless
extent, block 5101. 10 In other Fards 3D seamless extent block 5101
is not accessed in the 2D video playback. Furthermore, according to
the playback path 5111, a long jump LJ1 to the second 2D extent block
5002 : sad by layer swoccurs immediatelyer the 21) seamless extent
5102 is read. On the other hand, according to 15 the 3D video
playback path 5112, the extents 5004R and 50041) are read. one after
another from the first 3D extent block 5001, and subsequently the
extents 51311), Sl3iR, 5133L, an.d 51.33R are alternately read from
the 3D seamless extent block 5201_ After that, according to the 5112,
a. long jump 20 1,J2 to the second 3D extent block 5002 caused by
layer switching occurs. TheLO-2 causes the playback path 5112 to skip
the 20 seamless e5102. In other words, the 21) seamless extent 5102
is not accessed in the 3D video playback, Thus, the 2.0 video
playback path 5111 and the 3D video playback path 5112 25 can be
separated immediately before the respective long jumps L,71. and
11,J2 in the recording areas shown in FIG. 51, 



[0263]          According to the 21) video playback path 5111, the
")fl playback device reads the first 3D extent block 5001 and, after
the jump cra , the 21) seas ,:sus extent 5102, 2-\i'fter- the long
jutr        the 21) playback device reads the 3D extent block 5032,
In this case, the arrangement of the 20 seamless extent 5102 needs
sat is: ditions for seamlessly pla.\ :k 217 video images across the
long jump Ian . That is, the size of the 20 seamless extent. 5102
needs to be no less than the minimum extent size calculated from the
jump distance of the long jump 10 and the lump distance needs to be
no greater than the maximum jump distance Siinp.."," Accordingly, the
size of. the 21) seamless extent 5102 is comparable with the size of
the last extent 50041) shown in FIG, SO, On the otner hana, under the
condition to seamless_play back 2D video images across the jump J1,
the 15 size of the last extent 50040 of the first 3D extent block
5001 heeds to be no less than the minimum extent size cal the jump
distance of the jump Ji, However, the jump time of the jump Ll only
needs to he long enough to skip the recording area for storing the
21) seamless extent block 5101, accordingly being 20 shorter than
the. jump time of the long jump I.J1 in genexal, For th-ss, reason,
the size of the last extent 50040 is generally smaller than the size
of the 217 seamless extent: 5102, As a result:,    



another- the portions are segueplayed back from the first 3D extent
block 5001, the 21) seamless extent 5102, and  the second 3D extent
block 5002, '51) According to the 3D video path 5112, the 2D/3D
Playback device reads the first 3D extent block. 5001 and
subsequently the 31) seamless extent block: 5101, and after the
ump LJ2, the second 3D extent block 5002. In this case, the
arrangement of the extents 5131R-51331J included in the 3D seamless
extent block 5101 only needs to satiny the conditions for seamlessly
playing back 3D video images across the long :jump 10 L32
Accordingly, the 3D seamless extent block 5101 can include: the same
content as that of the2D seamless extent 5102 in the form divided
into the extents 5131L-5133L each smaller than 2D seamless extent
5102. In addition to that, the extents R-513314 can be smaller than
the extent 5004R shown in FIG, 15 50; the extents 5131R-5133R include
the right-view streams having the playback periods that overlap the
playback periods of the le w streams contained in the extents
Sl3lL.5133L, respectively. On the other hand, the 3D video playback
path 5112 passes through the last extent 50041, of the first 3D
extent block 20 5001. However, the size of the last extent 50041, is
generally smaller than the size of the 211 seamless extent 5102 as
explained above., Accordingly, the size of the extent 5004R
immediately before the extent 50041. is generally smaller than the
size of the extent 5004R shown nFIG. 50. As a result the 21)/3D
playback 



25 devise not only can seamlessly connect the portions of the 3D
video images with one another, the portions sequentially played hack
from the first 3D extent block 5001, the 3D seamless extent  5101,
and the second 3D extent block 5002, hut also can reduce the
canacites of the read buffers recjuired for the seamless playback
below the levels required for 3D video playback from the extents
shown in FIG, 50. (0255J       This can be represented by using
concrete numerical values as follows, First, assume the readinq rate
Rud of the BD-ROM drive 1601 included in the 21) playback device the
reading rate of the BD-ROM drive 3901 included in the 2D/3D playba 10
device, the firs'age transfer rate, the second avers. transfer rate,
and the jump time of long jump are equal to the values assumed tor
the arrangement shown in FIG, 50, i.e., 54Mbps, 90Mbps, 48 Mb.s, 24:
Mbps, and 700 meec, In this case, the size of the lasnt 50041, of the
first 15 3D extent block 5001 is determined from the EQ. (1) for
seamless 21) video playbacka manner similar to that in. the case of
FIG. 50, However, in contrast to the case of50, the jump time to be
substituted into Eq. (1) is ththe jump the time required for skipping
the recording area for storing 20 the 3D seamless extent block 5101.
This jump time is generally shorter than the jump time 700 msec of:
the long jump Lal, Thus, the size oftius last extent 50081, is
generallysmall r than the         the 21) seamless extent. 5102. For
example, when the size of theseamless extent block 5101 is no greater
than 40000 



25 sectors, jump time is 350 msec according to specification in FIG,
22. Accordingly, according to Eq. the size of the last extent 50041,
is ' 139  350 maee x 54: Mbps/ ;54 Mbps - B.,,,,,tu JO . approx.
22..2 MB, Here, the actual value to be znibstituted into the fii(st.
average trareter rate Rex:L....J., in Ed, (1) is 48 Mbps x: 192/188.
Note aaso that 1_ Mb - lob b and I. ME :fl 8y10242 b. On these
assumpti.ons, r the playback time of the video stream contained in
the extent 50041: is 22.2 M13/(48 Mips x 192/188) = appxox. 3,8 sec,
Since the video stream contained. in the extent 5004R corresponding
to and immediately before t:. he extent 5004h needs to be the same
playback time, the size of the extent 50041 is 3.8 See X 24: Mbbs 10
x192/188 . approx. 11,1 MB. The extent 5004R can be the top extent
for intericupt. playback, Ac:cordingly; the capacity 1332 of the read
buffer (2) 3911 of the 2D.../3D playback device :is recT,Jired to be
no less than 1:2, 'I MB according to the Eq. (4) for avoiding 



an overflow of the read butter caused by the reading of the extent 15
500412.. On the other haiido the capacity E131 of the read buffer (1)
:3902 of the 213/3D playback device is required to be. no less than
approx.. 6,1 MB, which ca.n be obtained by substitutin.g t.he
va.l.u.e 22 ..11413 into the variable Extent_y. in Eq. (5) for
avoid:12dg an isadarf low of the read buffer during the readie,.:: of
the extent. 20 500412., Note that the size of any of the extents
5131R-5133L in.cluded in the 3D seamless extent bic)ck 5101 is not
requi.:C8C.I. to satisfy Eq. (1) : thus allowed to be reduced to tihe
level not attect.i.ng the capacities of the read buffers 3902 and
3911 In chis manner, the arrangement of extents shown in PIG, 51
enables 25 the port lone of 3D video images played back frop.1. the
two 3D extent. blocks 5001. and 5002 to be seamlessly connected with
one another, even if the sizes of the last two extents 5004R and
50041. of 140  



the first 3D extent :block. 5001 arein contrast :o the arrangement of
extents shown. in FIG, 50 .As a result, the lower limits of the
capacities RBI and RB2 of the read buffers 3902 and 3911 can be
reduced to 6.1 MB and 11.1 MB, respectively. [0266]         FIG, S2
is a schematic diaqram showing the correspondence relationship
between pdaylist files arid AlTstreem files for playing back video
images from the extents arranged shown. in FIG. 51, 10[0267] For each
pies%/item information included in a 23) blaylist file 5201, the
connection condition CC is set at "6". Here, the connection
conditionD3may be set at "5". These pieces 41-43 of iflayitem
information specify2D video 15 playback path 5111 shown. in FIG. 51,
Concretely, the playiteir.        mation #1 specifies that
thestsection assigned to the first. 3D extent b10-1: 5001, ther by
allowing video images to be played back from the extents #1 belonging
to the first portion Cli:23)/left-,I stream file 20 during the first
playback: sectitie The playitem information specifies that the s'back
section is assigned to U 23) seamless extent 5102, thereby allowing-
video imageshe piayecI back from the extent #7 belongag. to the
seventh portion Clip47 of the 2D/1.,'"17 stream file, i.e., the 211
seamless 



25 extent 5102 dur e second playback sect. information #3 spec es
that the third assigned to the second 3D extent block: 5002, thereby
allowing  to the fifth portionof the 2D/left-vits during the third
playback section, [0268] For each pieces 111-13 of playitem
informa,cluded in the main path 5202M specified  by a 3D pLie,: file
5202, the connectibn. condition CC i"6". Here, the connection
condition CC may be set at "5" For each piece #1-#3 of eubo1ayitem
information included in a subpath 52.023 to be 10 ni eyed back in
synchronization with the main played 5202M, the  SP connection
condition is seorThe main path 5202M subpath 5202S specify the 3D
video playback path 5112 shown in FIG, 51. Concretely in the main
path 5202M, the pla. informationspecifiesst playback section 



15 assigned to the first 3D extent 5001, theratr, allowing video
images to be played back from the extents #a belonging to the first
portion Clip of the 2Dl1eft-view AW stream file during ctii playback
se the playitem information           cities thatsecond playback
section is assigned to the 20 3D seamless extent block 5101, thereby
allowing video images to be played back portion Clip#3 of second
specifies that from the extents i3 belonging to the third the
21:1/1eft-view AV stream tile during the section; and the plavitem
information #3 third playback section is assigned to the  s  second
31) extent block 5002, therebyvideo images to be played back from the
extents #5 belonging to the fifth  portion C/ip#.." of the
21)/left-view AV stream file during the third  playback section. On
the other hand, in the subpath 52023, the I:Rib-pia:titer,
information #1 specifies that the first playback section is assigned
to the first 3D extent block son, thereby allowing video images to be
played back from the extents #.2 



stream file during the first playback section; the sub-pla.yitem
information #2 specifies that the second playback section is assigned
to the 3D seamless extent block 5101, thereby allowing video images
to be played back from the extents 44 belonging to the fourth portion
Clip#4 of the rightview 2W stream file during the second pla.yback
section; and the sub-pla.yit,rm         ation # specifies that the
third playback section is assigned to the second SD extent block
5002, thereby alio ' video images to be played back from the extents
#6 belonging to the sixth portion Clip46 of the right-view AV stream
file during the third playback section. [0269] The 21) playback
device reads the 2D seamless extent 5102 imenedia.t.e y before the.
longaccording to the 20e 52011 thus being able to seamlessly play
back the 21) video images. On the other hand, the 21)/3D playback
device reads the 3D seamless extent block 5101 immediately before the
long jump LJ2 according to the 3D playlist file 5202, thus be. able
to sea.ck. the 3D video images. 25        On the recording mediu
ccording to the first embodiment as explained above, a 31) seamless
extent block and a 20 seamless  extent are recorded inarecordinc area
to be accessed ediately before a long jump. In 3D and 2D video
playback, 



the separate record.ing a'eas for storing the 3D sewmiess extent
block and the 2D seamless extent are accessed, respeL.tively. In this
manner, a 'D playback path and a. 3D playback path are separated.
immediately before the respong jumps, This allows the sizes of
extents includedthe 3D seamless extent block to be designed
independently from the size of the 21) seamless extent. In particular
it. is possible to des 10 sizes and the arrangement of the extents in
the 3D seamless extent block so as toonly the conditions for seamless
3D videyback.Independently of. that, it is possible to design the
size and the arrangement of the 21) seamless extent so as to satisfy
only the conditions for seamless 21) video 15 playback. As a reels
capacities of read but [0271] Second Embodiment [0272] possibl 



to further reduce the  20Tha, recording medaccoraing to the second
embodiment differs that according to
thefirstembodimentinanarrangement of extents in the recording areas
to be accessed immediately before/after a long jump. Other featurEof
the second embodiment such as the data structure of thesing medium
and the configuration of the playback device are similar to those of
the first embodiment, .Accordingly, the, foi.owng will
describefeatures of the second embodiment different from       e of
the first embodiment. The explanation about the features of the
second embodiment similar to those of the first embodiment can be
found the explanation about the first euaxxlimrt [027          FIGS,
53A and 53B are schen arrangem the first and second embodiments,
respectively. The recorda " areas are to be accessed before and af
teimp. Lake FIG. 



10 51. each of FIGS. 53A and 53B shows that a series of AV stream
vided into a first 3D extent block 5301 and . second 3D extent block
5302 between which a layer boundary 5303 is located% [027 15On the
disc of the first embodiment: as shown. in FIG, 53A, a 3D seamless
extent5311 and a. 21) seamless extent 5312 arenged in an area next.
to the recording area for stori...', t'tae first 3D extent block 5301
and immediately before the layer boundary, 5303. Here, the2D pa3bck
de'accord rigto a. 2D 20 ymca playback path. 5321, reads the Last
extent 5301L of a      eft-view AV stream file included. in the first
3D extent block:5301, next performs a jump JA over the recording area
for storing the 3D seamless extent block. 5311 and then reads the 21)
seamless extent 5312. Subsequently, 21) playback device fa performs a
long jump DJ' from the layer boundary 5303 to the recording area for
storing the second 3D extent block 5302. On the 3D playback: device,
according to a 3D 145          playback path 5322, reads the last
extent 53011, included in the first 3D extent block 5301,
subsequently reads the 3D seamless extent block e311, and then
performs a long jump I,J2 from the recording area for storing the 21)
seamless extent 5312 across the layer boundary 5303 to the recording
area for storing the second 3D extent block 5302. [0275]       The
size of the last exteln, 5301L is designed so that an underfltv would
not occur in the read buffer during the jump 



10 J7 indeo playback oath 5321. Accordingly, if the size of the 3D
seamless extent block 5311 were excessively (e,g., larger than 40000
sectors) , the jump time of the lunp :TA would he700 msec according
to the specification shown in this case, this jump time would be
comparable 15 with the jump time of the long jump LJ1, and accord the
last extent 5301 b would. be inevitably designed to have, a similar
size to the 2D seamless extent U. Furthermore, botti the 2) and 3D
video playback paths 5321 and 5322 pass thrc la the last extent
5301L, and accordingly, the extent 5301R immediately 20 before the
last extent 6301L wou..d also he designed to have an excessively
large size in a manner similethat shown in FIG. 50. This would create
a. risk of preventing reduction inac ity ofad bufferS [0276] 2SOn the
disc of the second embodiment, the 3D seamless extent block 5311
having a sizela.rqer than a predetermined threshold valve (e.g.,
40000 sectors} as shown in FIG. 53A is  divided into a first 3D
seamless extent block 53 lIP and a second 3D seamless extent block
53115 as shown in FIG, 535, The first: 3D seamless extent block 5311F
is arranged in the area next to the recording- area for storing the
firs, 3D extent block 5301 and immediately before the recording area
for storing the 21) seamless extent 5312, On the other hand, the
second 3D seamless extent block 53115 is arranged in the area on
another recording        next to the layer boundary 5303 andediately
before 



the recording area for storing the second. 3D extent block 5302.
10[0277]        The 2D playback devic.., according to a 20 video
I:layback path 5331, reads the last extent 53411 included in the
first 3D extent block 5301, subseauently performs a jump Ic f the
recording area for storing the first 3D seamless extent block 15
5311F, and then reads the 20 seamless extent. 5312 After that, the 20
playback device performs a long jump L3'1 from the layer boundary
5303 over the recording area for storing the second 31') seamless
extent block 53115 to the record area for storing the second 3D
extent block 5302. On the other hand, The 21)/3D playback device,
according to a 3D video playback path 5332, reads the last extent
5341L included in the first 3D extent block 5301, subsequently reads
the first 3D seamless extent, block 5311F . ter that, the 20/3D
playback device performs a long jump LJ2 from the recording area for
storing the 20 seamless 25 extent 5312 across the layer boundary 5303
to the recording area for storing: the second 3D seamless extent
block. 53115, Then, the 21)/3D playback device subsequently reads the
second 3D 147        Less extent block 53113 and the second 3D extent
block 5302. [0278]                  irst 3D seamless extent block.
5311F is dcc janed so that its size would not exceed a predetermined
threshold value,. This can reduce the the last extent 53411,,
accordingly educe the size of the extent 5341.mediately before the
last extent 5341L. On. the other hand, the lon I,J1 performed in the
2D video playback path 5331 has a longer jump distance extended by
the size of the second 3D seamless 10 extent block 5311.11. However,
according to the specification                            such an
extension  ' lump distance does not change the jump time jump LJ1. In
other words, the jump time of the long jump UI remains to be 700
mccc, for example, no substantial change is required in the size of.
the 15 2D seamless extent. 5312. Thus, the capacity of each. read
buffer can he reduced even when the overall size of the 3D seamless
extent blocks 53111? and 531113 combined is excessively large, 



Third Embodiment 20[0280]          The recording medium according to
, third embodiment differs that according to the first embodiment in
the arrancements of extents in the recording area(S ) to be accessed
immediately before a long jump. Other features of the third
embodiment such as the data structure of the recording medium and the
configuration of the playback device are similar to those of the
first embodiment. Accox Ingly will 148  describe the features of the
thirdd e t. different from those of the first embodiment, The
explanation about the features of :4 e third embodiment similar to
those of the first. eMbodim.ent can be found in the explanation about
the first embodiment. , 2811 FIG, 54: is a schematic diaaram showa.ng
the arrangements of extents in the recording. area.(c of the third
embodiment.The recording area (s) is to be accessed 10 immediaore a
long jump. Like FIG, 51, FIG. 54 shows that a series of AV stream
files is divided'rst 3D extent block 5401 and a second 3D extent
block 5402 between which a. layer boundary 5403 is located. [0282]
15The disc of. the second embodiment is structured such that 



the 3D seamless extent block 5311 having a size larger than a
predetermined threshold value Ce g. , 40000 sectors) is divided into
the first 3D seamless extent. block 5311? and the second 3D seamless
extent. block 5311?. as showm. in. FIG, 538. In contrast 20 to this,
the disc of the third el-axxiiaunitd such that another 21) seamless
extent 541217 cnfterent from the  original 2D seamless extent 54._
FIG, oriqinal 2D seamless extent 54.122 are beret  2ras the first 21)
seamless extent 5412? and the second 21) seamless extent.
5412Erespectively. The first 28 seamless extent 5412F is arranged in
the area next to the recording area for storing 149  the first 3D
extent block 5401 and immediately before the recording area for
storing a 3D seamless: extent block 5411 f:irst 20 seamless: extent
5412F is one extent belomTing to the 20lleft-view AVand being next in
order aSt - the 



Lt extent 54411, included in the3D extent block, 5401, On the other
hand, the second 20 seamless extent 5412B is arranged in the area
next to the recording area for storing the 30 seamless extent and
before the layer boundary 5403. The second 20 seamless extent 5412B
is one extent 10 the 213/ left- view AV s tream f1 Ic and 1: ,ing
next in order after      first 20 seamless extent 5412F, this case, a
copy of the combination of the two 21) seamless extents 5412F and
5412B is divided into smaller extents 54310-54331: that belong to the
n .0' view AV stream file and are arranged in the 31) seamless
15extent block 5411, [02631         The 21) playback device,
according to a 20 video playback path 5421, readsextent 54410
included in the 3D extent block 6401, and subsequently reads the
first 20 20 seamless extent 5412F. After that., the 20 playback dev
cperfbrms a jump JA. over the recording area for s the 3D seamless
extent block 6411, and then reads the second 20 seamless extent
5412B, Furthermore, 20 playback device performs a lonq lump LJa. from
the layer boundary 5403 to the 25 re.cordina area for storing the
second 3D extent block. 5402. On the other hand, the 23)/3D playback
device, according to a 3D video playback path 5422, reads the last.
extent 54410 included 150  in th.e first SD ,extent block 5401,
sum3equently performs a jump JO over the rekrzreing area far storing
the first 20 seatmlem,:s extent: 5412F. and 'then Ipacts the. 2D 8.
8: a Fa 1 e 8 :.-': extent block 5411. After that, the 2r)/ 3n
playbalct device pe2t7iforms a. long jump T.,J2 5 from the recording
area for sitzrdng the second 2D seamless aflealt 541.M actnoss tne
layer boi..nidary 5403 to the rthcortithd area for storing the second
ID extent block 5402, re.-----;., C1 L,J.,:lo,-z: 



In the 2) video playback path. 5421, the Itut,p CIA.. occurs 10 after
the last extent: 5441L included in the first 2.12 exten.t block 5401
and the first 2.1D seamless ex tent 5.4'.1.2F have been Sequent ially
read. Hence, the size of the first 21) seamless : extent. 5412F
sh.ould be designed such that the overall size of the extents 54411J
and 541.2F combined satisfies the conditions 15 for preventing an
underflow of the read buffer during the jump CiA" This can reduce the
size of the last 'extent. 5441L, and thus :reduce the size of the
extent. 5441? immedia.tely before the last extent 5441L, [0285) 20On
the other hand: in the 3D video playback. psth. 5422, t ejt: rap Jo
occurs vex the reKkrrding: arct.ha for stcshing the first 2D S e atra
e S S extent 5412F. Accordingly, the size of the last extent 544I12
needs to satiety the concrittions for preventing an anderflow of each
read taulfer during the jump JD. However, the 25 jump thstatcce. of..
the jump JO is sufficiently shorter than the Dump distance of the
long jump La2 in. general. Hence, the addition of the first: 212
seamless extent 54:12F does not 151  ssantardsially affect the
capacities of the read. bid:Leers in the 232/31.) playba.ok de:vice,
Thus,. the c_gpacities of the ree'd btu:faro can be reduc&d. even.
\kdien ttss size of the 31) se.:asiless edeEnit block 5 3.1 1 is as;
x: ns sively large, 



.5.[0285]           FIG, 55 is a scimmaticdia.:.prsm showinpi -She
correspondence relatinnshlp between play-list files and AV. stream
files for rais.ying back: video images according to the extents
arranged as shown in FIG., 54. 10[0207] The cenrneetion condition. CC
or. "6" is set to each. piece           of playit.m information
irichwied in a 21) playdist tile 5501. .P.IlAsrnatdrei.my, the
cormesdnnin scz:tiltion CC. of '5' may be set to each piece #1-#3 of
the pi aydtem information. The 15 playltem information #1-#3
specifdes the 21) video :playback: path. 542d. shown it FIG,4',1,.
Concsetei.: the .playitem itformatict. #1 specif ies that. the first
playback section is assigned. to the first. 3D extett block 5401,
thsdeary allowing video images to be played back from the extents
#11)elcpngin.g to the f: ire: t portion 20 ClipWl. of the
2i:3/left-view 2W stream f ile during the first pia ybacI, section_
The .playitem information. 4f2 specif ies that the secnynd .ple.Odack
secticsa is assigned. 'to the f irst and second 2D seamless extents
5412F and. 54128, thereby allowing video images to be played back
train the 21) seamless extents 5412F and 25 54121-3, i.e., the
extents .43: belonging to the seventh. portist Clip4.7 of. the
21)/left: --view AV. stream file during the second playback section,
The playitem information #3 specifies that 1.52  the third playback
section is assigned to the second 3n extent block 5402, thereby
allowing video images to be played back from the extents 145
belonging to the fifth portion Clip45 of the 2D/ left AV stream f ile
during the third Playback section, [0288] The connection condition CC
of '''6" is set to each piece     43 of playitem information included
in a. main. oath 5502M specified by a ylist file 5502. Alternatively,
the connection con:iition cc: of "5" nay he set. to each piece ` -10
of the playitem information. iile, SP connection condition of "5" or
"6" is set to each piece#1.--#3 of sub -playi tem incltded in a
subpath 55023 to be played back in synchronization with. the ma p- 



h 5502M. The main path 5502M  e subpath 5502S define the 3D video
playback path. 5422 15 shown in FIG. 54, concretely, the pla.yitem
information 41 in the main path 55202M specifies that the first
playback section is assigned to the 31) extent block 5401, thereby
allowing video images to be played back from the extents #1 belong
inq to the portion c1i1D41 of the 21)/left- stream file     ing the
first playback section. The playitem information #2 specifies that
the second -playback section is assigned to the 3D seamless extent
block 5411, thereby allowing video images to be played back from the
extents 143 belonging to the third portion Clip4j3 of the
2D/left-view AV stream file during the 25second play-back section.
The pia.) item information #3 specifies that therd playback section
is assigned to the second 31) extent block 5402, thereby allowing
video images to be played  back from the extentsbelonging to the
fifth C I i of the 2D/left:-view .A.I\J stream during the thjrd
playback section. Meanwhile, the sub-playitem information #1 in the
suboath 55025 specifies that the first playback section is assigned
to the first 3D extent block 540l, thereby allowing video images to
he played back from the extents #2 belonging to the second portion
Clip#2 of the right-view 1W stream file during the first playback
section. The sub-playitem information $42 specifies that the second
playback section is assigned to 10 the. 3D seamless extent block
5411, thereby al loss,inq 'Video images to be played back from the
extents #4 belonging to the fourth portion Cl sn4.4 of the riam file
during the second playback section. The subplavitem information #3
specifies that the third playback section is assigned second. 3D
extent. block 5402, thereby allowing video images to be played back
from the extents t;'.6 belonging to the sixth portion Clio#6 of the
rightview1W stream file during the third playback section. [0289]
20in accordance with the 213 playlist file 5501, the 



playback device reads the first 2D seamless extent 5412P   mediately
before the jump JA and the stcond 21) seamless 5412B immediately
before the long jump LJ1Is enables 21) playback device to seamlessly
play. back 21) video imOn 2j1. the other hand, in accordance with the
3D nlaylist file 5502, the 21)131)ayback: dev.ico performs the jump
JC over the inq area for storing the first 21) seamless extent 54I2F
154  and then reads the 3D seamless extent block 5411 immediately
before the long jump T.J2, This enabl.es -the 213/3D playback device
to seamlessly play. back 3D video images. F02901 <Notes> [02
The Shovel: irst to third eT&)odisats have each dissw:sed how to
arrange extents when recording a 3D video on the recording medium.
However, the present. invention :,;,ny also bePutilized when 10
recording a high fliwts rate v.:cdeo on the recording medium. In this
case, video data of the high frame rate video is divided into odd--
numbered frames and even-numbered frames: the video data of the
odd-humbered frames is regarded as constdtuting the 2n/left--view
stream, while the video  data of the even-nenthered 15 frames is
regarded as cons4ctuting the 17:4Fat.--v2ew stnbeaan This allows
retxrding v1Oteo data. of the td4h fecbe video on a tecordinq medinm,
particularly- on a BD-ROM disc, so that their extents are arranged in
the same manner as the extents of the AV stream f tiesde,;:icrilx2 in
the above enUodnats.. With such a BD-1-10M disc on which the high
frame rate video is thus recorded, the 211 playback device can play
back a video from the odd-nnmbered frames, while the 21)/3D pdayback
device can sel.ectixely perform one of (1.) Iain back a video from
the odd-rimbered frames and (ii) playing back the entire high frame
26 rate video. This wakes it possible to ensure cot petibilitv
between a recording medium on which a high frame rate video is
recorded and a. 21) playbeclt devise, i.e., a olayhnck devise  



capable of playing bank a. video only at a normal ame rte. [0292)
<Modification Examples> [0295]    It has been described in the above
embodiments that, as shown in FIGS, 31A and 313, DTSs and PTSs
allocated to the pictures of the 21)/left-view stream 3101 and the
right-view stream 3102 alternate at intervals of TD along STO,
Alternatively, PTSs allocated to a pair of pictures of the 10
2D/left-view stream and the view strean, which realizes one 3D video
frame/field, may have the same value. This structure is suitable
especially for a dispia- device that   splays a left video and a
right video simultaneously, [0294) 15FIGS, 56A and 563 are schematic
diagrams showing' relationships between PTSs and. DTSs allocated to
pictures of a 21)/left-view stream 5601 and a iew stream 5602,
respectively, In FIGS, 56A and 563, DTSs are alternately; allocated
to the pictures of the video streams 5602 and 5602 20 at intervals TD
along; STC, in the same manner as that shown in FIGS. 11A and 313,
Here, each. interval TD is equal to a half of one frame or field
period TFT. On the other hand, the same PIS is allocated to each pair
0:: pictures of the 211/1eft-view stream 5601 and the right-view
stream 5502 from which one 31) 25 video frame/field is to be
reproducec., For example, a pair of left and right images is played
hack from the pair of the L picture 5511 of the 21) i 5601 and the ),
picture  5621 ot thestream 5602, The pair of the left and rient,
images is used for:eoroduce the ;lop frame/field of video images. The
pictures 5611 and 5621 have the same value of PTS. Similarly, the
second pictures of the video s5601 and 5602, :L e , the Br3 picture
5612 and the B3 picture 5622, have the same value of PTS. Note that
the allocation of PTSs and STSs as shown inS SEA and 565 needs the
delay between the DT'S and the PTS allocated to the first I picture
5611 of the 211/left-view stream 5601, the delay being 1.5 times as
long 



10 as or longer than the length of one frame or field period TFr, I
When the allocations of PrrSq and DTSs are changed to those shown in
FIGS. 56A and 56B the entry map 3622 of the right clip information
file (shown in FIG. 381k) , as well as the process 15 of
superimposing pieces of plane, data performed by the plane adder 3910
(shown in FIG., 40), must. be changed as [02 As shown in FIG,the
entry2 of the right- ' n. file 3602 stores the entry mai. 3801 rela
to the right-view stream (PIT) 6 Ox1.01.2) Here, PTS 3813 of each
entry point 3812 included in this entry map 3801 differs from that of
the above first embodiment. More specifically, PTS of each entry
point 3812 has the same value as PTS allocated. to a corresponding
one of I pictures included in tne 2$ 2D/view stream. That is, PTS of
each entry point 3812 included in the entry map 3801 has the same
value as PTS of a. spending one of entry points included in an entry
map 157 



relatingthe 2 left-view streamwhich is included in th entry. map 3612
of the 2JJ/leftvew clip information file 3601. [0297] As is the case
with the above:embodiment  when an 5 extent starts with a TS nacket.
that includes the start. of an.         are of the 20/l eft.- view
stream, SPN of a source packet that includes his TS packet must have
a. corresponding entry. point. On the other hand, unlike the above
first embodiment, When an extent starts with a TS pack that includes
the start 1.0 of a P picture of the right-view stream whose PTS has
the same value as PTS of an I picture of the 20/left-view stream, SPN
of a source packet that includes this TS packet have a.
correspondinci entry point. [029S] 15Unlike the above first
embodiment, in the superimposing process of FIG, 40 which is performe
by the planeadder 2910, the system target decoder 3903 writes each of
the 20/left video plane data 4001 and the r.ioht video plane data
4002 to a. correspondplane memory at the same PTS time i .e
simultaneously, First, the switch. 401.0 se:Lects the 2D/left video
plane data 4001 and transfers th.e 20/lef ideo plane data 4001 to the
first adder  4011. Consequently, the 20/left video plane data 4001 is
compositeci with the second.e video data 4003, the PG. plane data
4004, the IG plane data 4005 and the image plane data 4006. Then,
when the. 3D display delay TD, or half of TFr (a one-frame period) ,
has elapsed since the 4- knsfei of the 20/left video plane data 4001,
the switch. 4010  selects the right video plane data 4002 and
transfers the right video plane data 4.002 to the f:Lrst adder 4011,
Consequently, the right video ane data 4002 is compo ited with pieces
of plane data 41:03 to 400G, 



[0")9.9] Fourth Embodiment (0300) The following describes,as the
fourth embodiment of the p.esent invention, a recording device and a
recording method 10 for recording the recording medium of the present
invention. [0301]         The recording device described here is
called an authoring device. The authoring device is generally located
at a creation studio that creates movie contents to be distributed,
15 and is used by authoring staff, The recording device is used as
follows, First, in accardiance with an operation from the authoring
staff, the recording apparatus converts movie content into a digital
stream compression encoded in accordance with an MPEr1 specification,
i.e. , into an AV stream file. Ne L... recording device generates a
scenario which is information defining how each title included in the
movie content is Lo he played back. To be more specific, the scenario
includes the above-described dynamic scenarim information and static
scenario nformation, Then,the recording device generates a 25 volume
image or an update kit for a ED-ROM disc from the aforementioned
digital stream and scenario. Las the recording device records the
volume image on th recording  medium .in accordancew 1arrangements of
extents explained in the above firsr to third embociments. [0302]
FIG, 57 is a. block diagram of an internal structure of the
al-xpve-sescribed recording device. As shown in FIG, 57, the
recording device includes a video encoder 5701, a material creation
unit 5702, a scenario generation unit 5703, a BD program creation
unit 5704, a mu x processing unit 5705, at processing unit 570E, and
a database unit 5707, 



[03031         The database unit 5707 is a nonvolatile storage device
embedded in the recording device. Specifically speaking, the database
unit 5707 is a hard disk drive (TM) .AitrnativeaYf the database unit
5707 may be an. external I-IDD connected to the 15 recording device,
a nonvolatile semiconductor memory device embedded in the recording
device, or an eXterrial nonvola le semiconductor memory device
connected to the reco.rd.inq device, [030,1] The video encoder 5701
receives video data, such as 20 uncompressed bitmap data, from the
authoring staff, and compresses the received video data in accordance
with a compression/encoding scheme such as M4. AVG or MPEG-2 Th.
process converts primary  video data into a primary video stream,
andndary video data into a seconcary video stream, :25 Especially, 3D
videoIs converted into a 2D/ let stream or a right view stream. As
shown in PIGS, 30A and 30E, the video encoder 5701 forns theiew
stream as                stream by performing inter-picture predict
ive encoding on the pictures in.0 uded .1 the 2D/left-view stream. On
the other hand, the video encoder 5701 forms the right-view stream as
a dependent-view stream by performing inter-picture predictive:
encoding on both of the pictures included in the 21),/ s stream and
the pictures included in. the rightview stream, Alterna
tiright-stream and the 211/left-view stream may he formed as the.
base-view stream and the dependent view stream respectively. The
converted video 10 streams 5711 are stored into the database unit
5707. 



In the above process of inter-preeEno the video encoder 5701 further
detect(' motion vectors between, images of the left video and images
of the right video, and 15 calculates depth information of each imaqe
of the 3D video based on the detected motion vectors. Specifics of
such detection and calculation are described below. The calculated
depth information of each 3D image is organized into the frame depth
information 5710 that is stored in the database unit 5707. rrlflrl
FIGS 58.A to 58C are schematic diagrams showing processing of
calculating depth information from a pair of let t. and right
pictures. When the video encoder 5701 attempts to  perform 25 picture
and a rich an uncompressed le  picture, the video encoder 5701 comoa
"Act re and an uncompressed right  on a per-macroblock basis (here,
each macroblock contains 8 x   8 or 18 x 16 pixels" and an entirety
of the rmacroblooks represe.n amatrix) so as to detect a motion CZ,
between image da of the uncompressed left picture and image data of
the uncompressed right picture. For example, as shown in FIGS, 58A
and 585, a left video picture 5801 and a right video picture 5802 are
ea,...11 divided into macroblocks 5803 an entirety of which
represents a matrix. Then, in each of the pictures 5801 and 5802, an
area occupied by image data is identified on a geremacrc,Nblock
(5803) basis, After the area occupied by the image data in the 10
picture 5301 and the area occupied by the image data in the picture
5802 are compared, a motionvector between these pieces of image data
in the pictures 5801 and 5802 is detected based on the result of the
comparison, For example., an area occupied by image data 5904 showing
the "house" in the picture 5801 is substantially the same as that in
the picture 5802, According' 



a motion, vector is not detected from such areas in the pictures 5801
and 5802 On the other hand, an area occupied by image data 5805
showing the 'circle the picture 5801 is substantially different from
that in the picture 5802. Accordingly, a. (E10 t ion 20 vector
indicating the disnlacement between the piece u..c ima_e data 5805
showing the " .Lroles" in the pictures 5801 and 5802
ch are e pictures 5801 and 5802. The video encoder 5701 makes uue of
the detected motion vector not only when compressing the pictures
5801 and 5802, but also when calculating the binocular dispar
pertaining to a 3D video ,  obtained, the "depths" of the 3D Mouse" a
.d the 3D "circle", which are respectively presented by the piec fThr
5804 and 5805, are calculated, When a 3D video is cuspon the screen
using the left andes 5801 and 5802, each of the t'Lb "house" and the
3D circle." locks like it has a. corresponding one of the calculated
depths to the viewer s eyes, As one example, information indicating
the depth of a 31) image may he organized into a matrix 5806 shown in
FIG, 58C, which is similar to the matrix of the 5801 or 5802
constituted 10 from the macroblocks , This matrix 5806 represents the
frame depth information 5710 shown in FIG' 57. In this matrix 5Y806
:Lndicating the fraw.e depth information, blocks 5807 are in
one-to-one correspondence with (1) the macroblocks 5803 in the
picture 5801 and (ii) the macroblocks 5803 in the picture 5802, 15
Each block 5807 indicates the depth of a 31.. image shown by pieces
of ima.ge data including the correspondmacroblocks 5803      ng; for
examples eight bits, For example, referring  g to FIG. S8C, in the
matrix 5806 indicating the frame depth info_ tation, the depth of the
3D 1 made of the "circle" shown by pieces of 20 image data 5805 is
stored into each the blocks constituting an area 5808 that
corresponds to the areas occupied by pieces of image. data 5805 in
the pictures 5801 and 5802, [0307 Returnind to FIG, 57,msteriA
creation unit 5702 



creates elementary streams other than video streams, such as an audio
stream 8712, a PG stream 5712 and an IG stream5714, and stores the
created streams into the database unit 5707, For 163 example, the
material creation unit 5702 receives uncompressed DPCM audio data
from the authorodes the uncompressed DPW: audio data in accordance
with a compressionlencod3n, scheme such es AC--3, and converts the
encoded LPCM audio data ir3.to the audio stream 5712. The material
n. unit. 5702 also iS "Thle information file from P authorinq staff
and creates the PG stream S'-fl accordance with the subtitle
informationThe subtitle informationefines image data for showing
subtitl 10 display timings of the subtitles, and visual effects to he
ad e             titles g., fade- in and fade --out ) Furthermore,
the material creation unit 5702 receives bitmap data and a menu file
from the authoring staff and creates the 1:G stream 5714 in
accordance with the bitmap data and the menu fileS The hi tmap 15
data shows images that are to be presented on a menu. The menu file
defines how each button on the menu is to be transitioned from one
status to another, and visual effects to be added to eacn button,
10308] 20The scenario generatioates BD-RCenario data 5715 in
accordance with an instruction that has been issued. by the
authoringand received
then stores the created BD-ROM scenario data 5715 into the database
unit 5707. The BD-RON scenario data 5715 described here is a tile
group 25 that defines methods of playing back the elementary streams
5711 to 5714 stored in the database unit 5707. Of the group shown in
FIG, 2, the index file 2043A, the movie object file 20435 



104  and the playlist file 2044A are include_ in the ED-P.C.:44
scenario data 5715. The scenario generation unit 2603 further creates
a parameter file 5716 and transfers the created parameter file 5716
to the multiplex processing unit 5705. The parameter fi 5 5716
defines, from among the elementary streams 5711 to 5714 stored in the
database unit c.,707, one, or more streams to be multiplexed to form
each AV stream file. [0309] The ED r-rogram creation unit 5704
provides the authoring 10 staff with a programming environment where
they can program a BD-J object and Java applicat 0 373 programs. To
be more specific, the ED program crea5704 receives a request from a
user via GUI, and creates source code. ofgram according to the
request. The ED program creation unit 5704 further creates the BD-0-
object. file, 204Th from the 2113-J object, and organizes each Java
application pro, file format according to which each Java application
prom am should be stored in the JAR directory. Each file is
transferred to the format processing unit [03101 in a case where the
ED--J objectprogrammed to (i) cause the program execution unit 3906
shown in FIG. 39 to transfer graphics data for GUI to the system
target decoder 3909, and        cause the system target decoder 3903
to process the graphics data as the image plane data 4006 shown in
FIG. 40, the BD program creation unit 5704 may set offset information
corresponding to the image plane data 4006 in the BDJ object 



165  by 'sin he frame depth information 5710 stored in the database
unit: 5707, [0 11]      in accordance with the parameter file 5716,
the multiplex processing unit 5705 multiplexes each of the elementary
streams 5711 to 5714 stored in the database unit 5707 to form a
stream file of an MPEG-2 TS format More spec ficallv as shown in FIG.
5, each of the elementary streams 5711 to 5714 is converted into a
source packet. series, and the source packets included in each .10
series are assembled to construct a single stream file. In this
manner, the AV streams files 2045A., 2901 and 2902 sho,mi in r'Gc: 2,
29A and 2913 are created, [0317] ir.[paral1e1 with the aforementioned
processing, the 15 mu?tHplex processing unit 5705 creates formation
files 2045A. 3601 and. 3602, which respectively correspond to the AV
stream files 2046A, 3631 and 3632 as shown in FIGS. 9, 36A and 355 as
follows, 31 20First the multiplex processing unit. 5705 generates the
entry maps 903 and 3622 shown in FIGS, 11A and 38A, As explained in
the above first to third embodiments or modifica.tion examples
thereof, PTS 3813 of each entry point 3812 relating to the
right--viewam, w,Lich is included in the exnuy map 3622 of the
right-view clip information file 3502 shownFIG, 38A, et to either (i)
the same value as PTS of a cor picture included in theor i.) a value 



obtained bye 5Dto this PTS o corresponding I picture (see FIGS, 31A,
3113, 5SA and 56E). [0314] The mu plex processing unit 5705 sets SPN
3814 of the     st entry . point (EE_ID 0) he entry points 3812
relating to the right-view stream at a. value smaller than the SEM of
the first entry point relating to the 213/left--view stream, This
the first extent arranged in each recording area for storing 3D video
AY. stream files on the En-ROM disc 101 to he 10 always an extent of
a right-view AV stream, as shown in FIG, 463, In addition, when the
entry map of each clip information file is configured to allow
interrupt playback and a. pair of extents Contain portxons of left
and tight video streams that have the same playback time period, the
SPN mf the entfl 15 associated with the extent containing the portion
of the rig video stream is set at a value smaller than the SPN
associated. with the extent of the left video stream. [0315] Next,
the multiplex processing unitpieces 20 of at-tribute information 902,
3611 and 3621 of the elementary streams to be multiplexed to-tam
files. The 41-nitlig) ex processing unit 5608 further consts each
clip informatioui. file such that its entry map and stream attribute
information are in correspondence with each other. 251:0316) The
format processing unit 5706 creates a BD-ROM disc incus the directory
structure 204 shown in FIG. 2 from (i) 



167 the BD--ROM scenario data 5715 stored in the database unit 5707,
(ii) a group of program files including, among ct- r'a. ;13D-.11
object file created by the BD program creation unitand  (iii) AV
strew files arid clip xnformation files generated by The multiplex
processing unit 5705. In this directory structure 204, TOP is used as
a file system. [0317] When cre, tirEgentry of an AV stream file, the
format processing unit 5706 refers to the entry map of a correspond
10 clip information file this mariner, SPN ofea  is used for creation
of allocation descriptors. Especia allocation descriptors in a file
entry of an 2W stream file of a 31) video are created such that, with
one of extents of the -view stream (to be more exact, the
deoendent-view stream)  15 arranqed at the start of U stream and
extents of the 



, the extents of the riaht-view Flew stream alternate as shown
46E. Accordingly, the series of allocation descriptors ic a t es that
(i) a pair of extents of the left and right streams that share the
same playback circe periodj :d. such that 9,0 these extents are
always substaacent to each other, and (ii) in such a pair, the extent
of the riqht video stream precedes the extent. of the left video
stream. [0318]              When CCENK 1.11,C; file entries of A)!
stream files of a 3D video, 26 the format processing unither detects,
from aMOTICI  jump is required (e.g. , the layer boundary 4800 shown
in FIG. 48 and other recording areas in which data is recorded)this
case. the format process in g unit 5706 f:irst. Selects, from among
the allocation descriptors in the file entries of the AV stream
files, allocation descriptors to he allocated to the detected
portions and rewrites the selected allocationptdrs. As a result, the
allocation descriptors correspond to the arrangements of the 31)
seamless extent blocks and the 21) seamless extents shown in FIGS.
51, 53B and 54. The format 1.0 Processing unit $706 then selects from
among the entry points included in the c aion files of the AV stream
files, entry points to be allocated to the detected portions, and
rewrites the selected entry points. As a result., the play sections
of the paayitem infoLon #2 and the sub-playitem 



information 42, which are included in tni:playlist files 5202 and
5502, correspond to the 31) seamless extent blocks and the 21)
seamless extents as shown in FIGS. 52 and 55, [03181 In addition, by
usingdept- information 5710 20 stored in the database unit 5707, the
format processing unit 5706 creates the 31) meta. data 3613 shown. in
FIG.. 37A for each of tne secondary video stream 5711, the PG stream
5713, and the 161 stream 5714 ie positions of image data pieces
within left and right video frames are automatically adjusted so that
25 3D images represented by one stream avoid overlap with 3D images
represented by other streams in the same visual direction.
Furthermore, an offset value for each video frame is also
automaticallyted so that deptts of 3D images represented by one
stream avoid agreement wi Lh depths of 3D images represented by other
[0320]       Thereafter, the BD-BON disc image5702 generated by the
format processing unit 5706 is converted. into Wti. suited for
pressing a ap-Rom disc, then recorded on the master to be utilized
for creation of the BD-RCM disc, Mass production of the ED-ROM disc
1.01 pertaining to the above first to third 1.0 embodiments is made
possible by using the master in the press process. [0321]
<Supplementary Explanati n> [0322] 15 c<Data D stribution via
Broadcasting or Gpmmunication. :1 



The recording medium according- to the above first to third
embodiments may be, n. addition optical disc a general removable
medium available as a package medium, such as a 20 portable
semiconductor memory device including an SD memory card. Also, in the
first to third embodiments describes the example of an optical disc
in which data has been recorded beforehand namelv  a conventionally
available read-only optical disc such as a BD-ROM and a DVD-ROM.
However, the 25 embodiments of the present invention are not limited
to these. For example,. when terminal device writes a 3D video
content that has been distributed via nadca,- np. or a network into
conve ionally available writable optical disc such as a ED--RE and a.
DVD-RAM, arrangement of the extent according to the above embodiments
may be used. Here the terminal device may be incorporated in a
playback. device, or may be a device different from the playback
device. [0324] cc-Playback of Semiconductor Memory Card" [0325] The
following describes a dataplayback unit of 10 device in the case
where a. semiconductor memory card is used as the recording medium
according to the above embodiments instead of an optical. disc.
[0326]             t of the playback device that reads data from
optical disc is composed of an optical disc drive for example.
Compared with this,a part of the playback device that reads data
from, a semiconductor memory card Ls composed of an exclusive irface
(1./F), In more details a card slot is provided with the playback
device, and theis mounted in 20 the card slot. Wheniconductor memory
card is inserted 



into the card slot,semiconductor memory card ,1S electrically.
connected he playback device via the I / F Furthermore, the data is
read from the semiconductor memory card to the playback via the I/F,
r 5[ 03 27 ] ccCopytProtection Techn.Lque for Data Stored. in BD-Pal
Disc>> [0328]        Here., the nci:chainLvm, tarphrotefttiing
co-gyr?'"ght of dadma recorded on a B111--R01,1 disc is decalLbsk. as
an assumption of the following supplemental  explanation, [ 3291
From a stamdcK)int , for c:xarqde: of improving copyriOit
EKrotec.LLon or calif irkhatielity of data: there are ca.a.-7,1 in
which a part of the 6.adha recorded. on. the 12,11-',ROM is
ensamnotad. T'he encrypted data is  for example: a 'video, skrream:
an audio streatc, or other stream. In such a case, the encrypted.
data is deeeded ..1)in the following manner [03301       The playback
d.evic alias t'ecorded thereon beta ehand a part C'' data necessafty
for gencrat ine a "key to be -used for decoding the encrypted data
recorded on. the BD-ROM disc namely, a device 15 key. On the other
hand, the 13'0-R0H disc has recorded thereoxt other part of the data
necessary for generating the 'key".., namely , an MKB .11E.;:y :010c
k) and erlcryotedh-1. data of fl-fre namely: an encrypted title key.
The device key, the 14E-13: and the encrypted title key are
associated with one another: and 20 each are further associated with
a particular identifier written into a. SCA201A recorded on the BD
-ROM disc 101 showm in FIG " 2. namely, a. volume ID When the
combl.nat i on. of the device key, the MIKE: the encrflrteh tit:Me
key, and the VO ilAgfi ID is rot correct, the encrypted data cannot
be decoded. In other worth; 25 only when the couthinat:Ltril is
correct , the above ' ice nak el y the title key- can be gencn.7ated.
Specifically, the encrypted title key is firaftly decrypted tha
device key: the 14T13, 172 



and the volume ID. Only when the title key can be obtained as a
result. of the decrvDtion, the encryrited data can be decoded using:
the title key as the above "key". [0331]       When a playback device
tries to play back the encryr ed data recorded on the EDROM disc, the
playback device cannot play back the encrypted data unless the
playback device has stored thereon e device key that has been
associated. beforehand. encrypted title key, the MICE, the device,
andthevolume 10 ID recorded on the ED-ROM disc. This is because a key
necessary for decoding the encrynted data, namely, a title key can be
obtained only by decrypting the encrypted title key based on the
correct combination of the MKB, the device key, and the volume ID.
15[ 0332 ] In order to protect the copyright of at least one of a
video stream and an audio stream that are to be recorded on a BD-RCM
disc, a stream to be protected is encrypted using the tit:Le key, and
the encrypted stream is recorded on the BD-ROM disc, Next, 20 a key
generated based on the corathiatic)t the MITE, the device key, and
the volume ID, and the title key is encrypted using the key so as to
be converted to an encrypted title key. Furthermore the MICE, the
volume ID, and the encrypted title key are recorded on the RD-ROM
discplayback device 



stori. g thereon the dwice key- to begenerating the above key can
decode the encrypted video scream and/or the encrypted audio stream
recorded on the BD-ROM disc u g a  decoder, In this manner, it is
possible to protect the ( PY: of the data recorded on the ED-ROM
disc. [0333] above-desmechanism for protectithe copyr of the data
recorded on the BD-ROM disc is applicable to a rec., cling medium
other than the BD-ROM disc. For example, the mechani SRI is app 1. i
c ab e to a readable and writable semiconduc,...or memory device and
a portable semiconductor memory card such as an SD card especially.
10[0334] ccRecording Data on Recording Medium through Electronic
Distribution" [0 335] The following describes processing of.
transmittinct data 15 such as an AV stream tile video(hereinafter,
'distribution data') to the plavoack device according to the above
first to third embo tents a electronic distribution, and
causingplayback device to record the distribution data on a
semicol..1:,.ctor memory card_ Note that thelowing 20 operations may
be performed by a speciaiizeo terminal device for performing the
processing instead of the above playback device, Also, the following
description i based on the assumpt i that the semiconductor memory
card that is a recording destination is an SD memory card. 



rfl-1,r1 The playback device eludes a card slot as desccabove. An SD
memory card. is inserted into the card slot. The playback  device in
this statetransmitssma.ea.t.o, request: of distribution data to
distribution server on a network:. Here, the playback device reads
identification information of the SD memory card from the SD memory
card and transmits the read identification information to the
distribution server together with the transmissionrequ.e t The id.ent
if icati on int orma Lion of the SD memory card is for example an
identification number specific to the SD memory card, more
specifically, a serial number of the SD memory card. The
identification information 10 is used as th;. volume ID described
above. -7]        The distribution server has stored thereon pieces
of di s t r ibu t ior3 dzit a. Di it r ibu t I n data that: needs to
be protected by encryption such as a video stream and/or an audio
stream has 15 been encrypted using a predetermined title key. Here,
the encrypted distribution data can be decrypted using the same title
key. [0338] The distribution server stores thereon a. device key as a
20 private key common with the playback device. The distribution
server further stores thereon an MK'S common with the SD memory
Upon receiving the transpaissi.on :request of distribution data and
the identification information of the SD memory card. from the
playback device, the distribut 11. On server .f:irstly generates a
key from the device key, the MKE,. and the ident.ific Ea t ion infc
Rat: .>.ricriiplis the title  key ustng the generated key to generate
an encrypted title key,  [03 9 J 



Next, the dieserver generates public key  information, The ruhiic key
in:r.OTtirat: xon i no I tide s for example, the MIKE, the encrypted
title key, signature information, the identification number of the SD
memory card, and a device list. The signature information includes
for example a hash value of the public key information. The device
list is a. list of devices that need to be invalidated, that is,
devices that have risk 4 ig unauthorized playback of encrypted data
included 10 in the distribution data, In the device list,. an
identification number or a function (program) is identified with
respect to each of the compositional elements of the playback device,
such as the device key, a built--in decoder. [03401 15The
distribution server transmits the distribution data and the public
key information to the playback device. The playback device receives
the dietribua and        key information, and records the received
distribution data and key information in, the SD emory d via the
exclusive the card slot. Encrypted diseribtadon data recorded on the
SD memory card de ci :ce t ed using the publicunrormat.ion in the.
following manner, for example Firstly.ee types of checks are St
performed as authentication of the p lic keltinformation. These
checks may be performed in. any order. [0342J              Check is
performed on. whether the identi cation information of the SD memory
card included in the public key information matches the
identification number stored in the SD memory card inserted into the
card slot, [034.3]. 



(2) Check is performed on whether a hash value calculated based on
the public key information matches the hash value I ncluded in the
signatu.re if: nation. [0344] Check is performed on whether the
playback deis excluded from the device list indicated by the public
key in.formatiom specifically, whether the device key of the playback
device is excluded from the device 1034S] If at least any one of
results of the checks (to ( is negative, the playback device stops
decryption processing of the encrypted data, conversely, if all of
the results of the checks (.1) to (3) are affir t sve, the playback
device authorizes the public keyst ion., and decrypt s the 20
encryptedle key included in the public key information  using the
device key, the MKB, and the identification information of      SD
memory card:thereby to obtain a title kel The la,_ back device
further decrypts encrypted data using the title key, thereby to
obtain a video stream and/or an audio stream for example [0346] The
above mechanism has the following advantage  



playback dev'eo. compositional elements, and a function (program)
that have risk of being in.an unauthorized manner are already
kricAvia when data is transmitted via the electronic distribution,
corresponding- pieces of identification information are listed in the
device its"- and are distributed as part. of the public key
informatimn On the other band, the playback device that: has
requested for the distribution data inevitably needs to compare the
pieces of identification information included in the dcv cc _List
with the pieces of 10 identification information. of the playback
device, its compositioelements, and the like. As a result, if
playback device, its compositional elements, and the like are
identithe device list, the piaynack device cannot use the public key
information for decrypti.nq the encrypted data 15 inclnded in the
distribnton data even if the combination of the identificatimn,
number of the SD memory card, the MKB, encrypted title key, and the
device key is correct. In this manner, it :Ls possible to effectively
prevent distribution data from being used man unauthoribed manner
[0347] The identification Information of the semicondl memory card is
desirably recorded in a recordinq area havi: a     h confidentiality
included ma recording area of the semiconductor memory. card This is
because if the identification infoibtation such as the serial number
of the SD memory as been hammered with in an unauthorized manner, it
is possible to easilyillegalSD memory 178  card. In other words, if
the tampering allows generation of a plurality of semiconductor
memory cards having the same identification. information, it. is
impossible to identify between authorzea products afniunauthorized
copy products by performing the above check (1). Therefore is
necessary to record the identification information of the
semiconductor memory card on a recording ea high confidentiality in
order to protect the identification information from being tempered
with in an unauthorized manner. 103'6]       The recording area high
confidentiality is structured within the semiconductor memory card in
the following manner, for example, First, as a recording area
electrically disconnected from a record for record rmal data 



15 (hereithafter "first recording az recording area (hareinefter,
"second recording area") 1.53 provided. Next, a control circuit.
exclusively -accessing the second recording area is provided within
the semiconductor memory card. As a result, access to the second
recording area can. he performed 20 only via the control circuit. For
example, assume that only encrypted data is recorded on the second
recording area and a circuit for decrypting the encrypted.deta is
incorporated only within the control circuit As a result, access to
the data recorded on the second recording area ca.:,71 he pex-tormed
only  by 25 causing the control circuit to store therein an address
of each piece of data recorded in the second recording area. Also, an
address of each Piece of data recorded on the second record n  area
may be stored only in. the eon rcircuit:. In this case, only the
control circuit can iden ddress of each piece of data recorded on the
second recording. area, (0349]        In the case where the
identification information of the semiconductor memory card is
recorded on econd recording area, an application program operating on
the playback device acquires data. from the distribution server via
the electronic distribution and records the acquired data. in the
semiconductor 10 memory card, the following p oceis peitormed.
Firstly, the application program issues an access requerol circuit
viamemory card 1.1F, for accessing the identification information of
the semiconductor memory card recorded on the second recording area,
in response to the access 15 request, the control circuitreads the
identification information from the second record,inq area. Then, the
control        t transmits the identification information to the
application program via the memory card I/F. The application program
transmits a transmission request of the distribution data together
with. the identif icat ion inteasmation, The application program
further records, the first recording area of the semiconductor memory
card via the memory card I/F, the public key information and the
distribution data ece,ved from the distribution server in esponse to
the transmission 



.25request, [03503 Note that the above. P.E beat ion program
desirably checks  whether the application. rytogram 1. tSelf has been
tampEJ,-,r- ed wit h, before issuing- the access request: to the
control circuit: of the semiconductor memory card, The check may be
performed using a digital certificate compliant with the X,509
standard. U Furthermore, it is only- necessary to record the
distribution data in the first recording area of the semiconductor
memory card, as described above. The access to the distribld;ign data
may not be controlled by the control circuit. of the semiconductor
memory- card_ 10[0351j c.,Application. to Real-Time Recording" [0352]
The above fourth emboditieht is based on the assumption that an AV
stream file and a playlizt. file are recorded cui a ED-ROM . 15 disc
using theprerecoitling technique of the authoring system, and the
recortkijAV stream file and playlist file are provided to users.
Alternatively, it may be possible to record, by performing real-time
recording, the AV stream file and the pielist file in a writable
recchdling medium such as a ED-RE 20 disc, a..ED-'.'2. disc, a hard
disc,, and a. semiconductor memory card (hereinafter, "SD-RE disc or
chalice"), and provide the user: with the recorded AV :.?: t re alti
file and playlist file, In such a case., the AV stream fil.e may I> e
S. t. as po rt stream that has been obtained as a result of real-time
encoding of an analog .rtipe.t signal performed by arecordin.g
d.evi.ce, Al.tJrnative1.y, the AA; stream tile may be a transport:
stream obtained as a resuit of part. i all cation of ad 1. ji" t al.
I y- input transport  stream pertanted 181  by the recording device.
L0353) 



The recordimq device performing real-time recording includes a video
encoder that encodes a video signal thereby 5 to obtain a video
stream, an audio encoder that encodes an audio signal thereby to
obtain an audio stream, a. multiplexer that multiplexes the video
stream, the audio stream, and the like therebli- to obtain a digital
stream in the MPEC42 - TS f ormat, and a source packetizes: that
converts TS packets constituting the 10 digital stream in the MPEG2
-TS format into source pa.ckets, The recording device stores the
1,1PEG2 digital. stream ;diet. has been converted to the source
packet format in the AS stream file, and writes the AV stream file
into the ED-RE disc or the like, [03541 15In. paralel with the
processing of writing the AV stream file, a control' unit of the
recbaTdrnq device generates a clip infcnneation:Lile and at .playlist
file on the memory. Specificaaly: when a 'user requests for
performing recording processing/ the coritrol ulnit genem amyw stream
filearidaoliT 20 f lies :and writes the generated .1:N stream file
and clip information file into the BD RE disc or the like, In such a
case, each time a. head. of.: a GOP of at video stream is detected
from a transport. stream received from cpatside, or each time a OOP
of a video stream is generated by the encoder, the control unit 28
of: the recordi.ng device acquires a PTS of an I picture positioned.
at a, head of the GOP and an SP14 of a source packet in which tbe
head of the GOP is stored" and additionally writes a pair of  the PTS
and the SPN as one enta)7 point into an entry map of (-nation file.
Here, when the head of the GOP is an IER picture, the control unit
adds an "1change" flog that         set to be "ON" to the entrOn the
other hand, when 5 the head of the GOP is not the IDR picture, the
control unit ds the "'I. angIe -ban,flag that is set to ne "OFF" to
the entry point .rmore stream attribute in f ofmat ion included in
the clip information file is set in accordance with 



an attribute of a stream to be recorded. In this manner, after 10
writing the AV stream file and the clip information file into the
BD-RE disc or the BE-R disc, the. control unit generates a. playlist
file that defines a playback path of the Al! stream file using the
entry map included the clip info ,ation file, and writes the
generated pia list file into the BD-RE disc or the 15like.  [01c;
performing the above procdassitq it the real-time recording, it is
possible to record, in the ED-RE disc or the a. file group :having
the hierarchic structure that includes 20 the AV stream file, he clip
information file, and the pia's, file. [05.56] <<Manaced Cop- :05t
The playback device accord mg to the first to third embodiments may
further have a function ing a digital stream recorded on the BF-ROM
disc 101 into another recording  medium by performing managed copy.
Here, the managed. cop a technique for permitting copy of a digital
stream, a play . file, a clip information file, and an application
program from a read-only rtanprding medium such s a Eli-ROM disc to a
w recording medium only in the case where authentication with the
server via COMMI:ation succeeds, Here, the writable recording medium
may be a.able c ica.:1 disc suchED-R, a ED-RE, a D'1,7D-R, a DVDand a
MID-RAM, and a portable semiconductor 



memory device such as a hard disc, an SD memory card, a Memory H)
Stick (TM) , a Compact: Flash (TM) "a Smart Media (TM) and a
Multimedia Card (TM) The managed coby allows limitat.,CLef the number
of backup of data recorded on a read-only recording medium and a of
the backup_ [0358] 15If managed copy is performed from. a BD-ROM disc
to a BD-R disc or a ED-RE disc having theordinqas the BD-ROM disc,
the managed copy is realized by copv'inq hit streams recorded on the
BD-ROM disc in the order from the innermost tra to the outermost
track of the BD-ROM disc, 20[0259] If managed copy is performed
between different types of recording media, trans code , to be
performed,the  "trans code''O'rrrincic,311.fla di.gstream recorded on
a BD-ROM disc that is ato an 25 application format: of a. recording
medium that is a copy destination. For example, the trans code
includes processing of converting an MPEG2 transport stream format
into an MPEG2 184  



program stream forsat or the like and processing ' reducing a bit
rate of each of a video stream and an audio Ert r e aM and
re-encoding the .video stream and the audio stream , By performing.
the trans code; an AV L,-; ttedin if. i 1 e ; a clip information
file, :arid 5 at play-list :1.1e need to be generated in the above
real-time record.ing, [03601 "How to Describe Data Structure". ';
'?-,,,11 LV,-):).-:-..; 10Acccdding to the first to third
embodiments, the data structure includes a repeated structure 'There
are a plurality ot pieces et inormation having a predetermined type .
'44' that can be defined dy desrunibing an initial. value of a
control variable and a cyclic condition ih an if sentence.. Also, an
arbituary 15 data structure "If a predetermined condition is
satisfied; predeteroined information is defined." can be defined by
describi "" in. an if sentence, the condition to be satisfied. and a
variable to be set at the time when the condition is satisfied. In
this manner; the data structure described in each 20 of the
embodiments can be described using a high level programming
language,. Accordingly; the data struct ure is converted by a.
cmmputer into a. computer readable code via. the translation process
performed by a. compiler, which includes "syntaz. an a 1. 'IS 1. S "
, "opt Ind. zati. on" s "resource allecati.on", and 25  'code
Timeration", :and the da t a st.cuc tu.re converted into the readable
code is recorded on the recording .medium , By describing in the high
level programming language; the data structure is 185  treated as a
part: :-..:::ther than th.e method of the class structure in an obj
e.ct - oriented languatge, specifically, as an array type nember
',Jar I ab le of the class structure. and constitutes a pa.mt of the
program. In other words, the data structure is . substantially
equivalent to a program. Therefore, the data structure needs to he
protected as a. computer invention. [03621 



ccPositioning of Playlist File and Clip Information File in Program"
10[03621       A program in an executable formatter pe.rforming
playback processing of an 1-P; st:ream file in accordance with a
playi ' c't file is loaded from a record.ing -medium to a memory
device of. at corerriter. Then; the program is executed by the
comput.er, Here, 15 the program is composed of a plurality of
sections in the memory device, The sections include a text. section,
a data sect: ,on, a bss section, :and a stack section. The text
section is composed of a. code array- of the program., an initial
value, and unremritable data. The data section is compsd of an
initial 20 value and data that n ::. he rewritten in execnt ion. of:
the program. A. f ile accessed at any time is recorded on the dats.
section of the recording medium. The bss section includes data
havi.ng no initial. value. Here, the: data included in the hss
section is referenced by the program included in the text 2,5
section_ Accoadinglxi" an area for- storing the bss section needs to
be prepared in the RAM deteJned by perfea.ing compile processing or
link processing. The stack section is a. memory 186  area temporarily
qiven to the program as necessary. A local variable temporarily used
in processing each of the flow chart is recorded on the. stank
section_ Note that when the program is initialized, an initial value
is set for the has section, necessary area is prepared for the stack
section. [0364]       The playl.ist file and the clip information
file are each converted into a oomputer readable: code and recorded
on a recording medium, as described above In other words, the 10
playl L file and the clip iriformation file are each manageo as
"unre.,.H -,1c. data" in the above text section or "data to be
recorded on stile a accessed at any time" in the above data section
at a time of execution of the program. The playlist file and the clip
information file described in the above first. 15 to third
embodiments are eatftlto be a compos:Ltronal element of the program
at a time of execution of the program. On the other hand, the
playlidt file and the clip information file each do not amount to
just presentation of data. [0365] 20 "System LSI" [0366] Accord.ng to
the above first to third embodiments, 



ware, a system US I, hardware other than the system LsI, an interface
of the middleware, an interface between the 25 middleware and the
system LSI, an interface between the middleware and the hardware
other than LSI, and a user interface. When these parts are
incorporated in a playback  devesewith one. anoth parts c:pera: This
results a particular function_ ; 0367      By appropriately defining
the interface of the midd:Leware and the interface between. the
middleware and the system LSI, it is possible to realize pendent
development? parallel execution, and more efficient development of
the user interface, the middleware, and the system MI of the ayback
device. Note that these interfaces are classified using various 10
classification methods, [Industrial 10168]            The present
invention relates to a te.chnigue of playing 15 back a
stere.o-scopvideo. According to tj--t invention, a playback path
immediatbefore:  a long jumped  betweenstereoscopic video and a
monoscopic video by performing allocation of a video stream of the
stereoscopic video, as described above. It is clear that the present 



20 insrent.ion is industrially applicable.  First 3D extentock Second
3D extent bl Layer boundary  5004LLast exte3D ext:Clock  5004Raxten
immediately before last: extent 51013D seamless extent block 510221)
seamless extent. block 5131L--5133Lextents of 2:iew stream in 3D
seamless extent block 5131R-5131Rextents of right-view stream in 3D
seamless extent block 5111playback path for 21) video images playback
oath for 3n video images 



11:0-2a lonq jump in a 31) playback path across a layer 15 boundary
10 :LA recording medium comprisingase- iew stream file and a
dependent-view stream file recorded thereon., the bass-view stream
file to be used. for monescopic video playback      the
dependent-view stream file to be used for stereoscopic video playback
in combination with the baseview stream file, therecordingHumhaving
me:  stereoscopic/monoscopic shared area, a stereoscopic spediand a
monoscopio specific area,      the stereoscopicimonoscopic shared
area being a contiguous area to be accessed both while a ster oscopic
video is to be played back. and while a. monoscopic video Tplayed
hack., 



the stereoscopic/monoscopic shared area being area in which a
pluralityextents belonging to the bas stream file and. a. plurality
or extents belonging to the 20 dependentview stream file. are
arranged in an interleaved manner:      both f the stereoscopic
specific area and the monoscopic specific area being contiguous areas
located one after another next to the stereoscopic/monoscotic 25
shared area,      the stereoscopic specific area being an area to be
accessed immediately before a long lump occurring in 190
stereoscopic video playback andan area in rri)c-i extents belongin to
the base-view stream file and extents belonging to thedependent-view
stream file are arranged. in an interleaved manner, the extents
recorded on the stereoscopic specific area being next in order alter
the extents recorded on the s eoscopic/monosconic shared a 3 and
the wonoscopic speciric area being an area to be accessed immedIately
before a long jump occurring in 10 mono s cob c video playback and
having a copy of the entirety of the extents that belong to the base
viewstream tile and. are recorded on. the stereoscopic specific. area
2 , The recording medium of Claim 1 further comprising stereoscopic
playback path information and monoscopic playback path information
recorded thereon, the. stereoscopic playback path information
stereoscopic playbackpath -t0 be valid du r ina stereoscopic video
playback, the stereoscopic playback 



20 path representing that the exte s recorded on the
stereoscopic/monoscopic shared area and the stereoscopic specific
area are to be sequentially played back but the copy recorded on the
monoscopic specific area is to be skipped, and 25the monoscopic
playback patii information indicating a monoscopic playback path to
be valid during monosoopic video playback, the monoscopic playback
path representlnq  that the extents beionqa.ng to the base Ic stream
file and being recorded on the stereoscopic/monoscopic shared area
and the copy recorded on the monoscopic spec: fic area are  .L.,D be
sequentially played back but the extents recorded on the stereoscopic
specific area are to be skipped,      3, The recording medium of
Claim 1, further having plurality or recording layers, wherein the
long junb a jump between the re-cordinq layers. CT medium coife view
st-r. a. file and. a 'destream file recorded thereon, the base-view
stream file used for monoscopic video the depenthnit-view stream file
used farreoscopic video playback in combination with thestream
the recon plurality file and. extert.sbe. extents be: area in
'-b.i.ch 



view stream to the     endent-view stream file are arranged in an
interleaved manner, startinan extent belo.the d endent-via.rt t11t
the base-view stream file.      6, The recordingmediumofClaim4,
whereina transfer rate of packets stored in the dependent-view stream
file to a decoder is lower than a transfer rate of packets stored in
the base-view stream file to a decoder,      7. A playback device for
ple,,,rbnq beck. Vj.d&D imacjes from a recording medium, the playback
device cPwirising 10  a reading unit operable to read a base-view
stream file and a dependent -view stream file extent by extent, the
base-view stream file to be used for monoscopic video playback, the
dependent-view stream file to be used for stereoscopic video
playback. in. comdpination with the 15 ba se. -view stream fi 1 e a f
i rs t re ad.bu f f e r-uni t and :a second re ad butter -an it
operable to store extents read by the reading unit) and a decoder
unit operable to receive compressed pictures contained in the extents
from the read buffer 20 units, then decoding the compressed pictures,
therecordingmedium.havinga 



sten3c.(2 ,/monosoopic shared areaa. sterecscooic specific area, and
a monoscopic specific area, the stereoscopic/monoscopic shared area
being a. 25 ccn-,.iquous area in which a. plurality of extents
belonging to the base-view stream. file and a plurality of extents
belonging to the deperfh=hre -view stream file are arranged 193  in
an interleaved marl      both of the stereoscopic specific area and
tho monoscopic specific area being contiguous areas located. one af
Let another next to the stereosoopic/monoscop shared area,      the
stereoscoplcspeclf.k.c area being an area in which extents belonging
to the base-view stream file and extents belonging to the
dependent-view stream file. are arranged in an interleaved manner,
the extents recorded on the 10 stereoscopic specific area bei ng next
in cr.der after the extents recorded on the stereoscopiclmonoscopic
shared and          ie monoscona.c snecific area having a copy of the
entii.ety. o. :he extents that belong to the base-view stream file
and are recorded on the stereoscopic specific area, wherein when a
stereoscopic) is played backading unitsequentiallyreadsextentsfromthe
stereoscopic/monosconic shared area and alternately 20 transfers the
read extents to the first and second read buffer 



beforeC) Qjump CO r_nereac,Ingnialt         when a monoscopic video
is played back, the reading unit reads only extents belonging to the
base-view stream file from the stereoscopic/monoscopdc shared area
and transfers the read extents to the first read buffer unit, and
immediately before a long jump occurring in monoscopic video
playback, the reading unit reads the copy from the monosconic
specific area and transfers the copy to rst read buffer unit without
accessina the 10 stereoscopic specific: area. 8.devback video from a
rteco. n tie axbat ice comprxsinq a readirj unitto read a. base-view
stream 15 file and a dependent-view stream file extent by extent, the
base-view stream file to he used fcn: tpoxiosonic V1cn playbac:.kt\e.
dependent -view.stream file to be used for stereoscopic video
nlav.baok cotnbita.tion. with the base-view stream a read buffer unit
operato store extents reau by the rea.and          decoder unit
operable to receive compressed picttnes containeextents from the r&ad
iffer unit , then deco(comprc the recoi:dir mediuung a conus area in
wt extents I):to the base---view st 



file andot extents be ncgang  dependentw stream file are arrangedan
interleaved manner, starting from an extent belonging to the
dependent-view stream file.        9. A playback device for playinq
hack video images from a transport stream having a base-view video
stream and a dependent-view video stream multiplexed therein, the
base-view video stream to be used for monoscopic video playback, the
dependent-view video stream to be used for 10 stereoscopic video
playbackcombination with the base-view video strea the playback
device comprisinq an extracting uni: operable to extract the
base-view  video stream and the depende transport stream; 15a first
byf  base-view video stream therein;       a second buffer unit
operable to store the extracted dependent-view video stream therein?
a decoder unit operable to :receive the base--view video 90 stream
and the dependent-view video stream from the buffer units and decode
the base-view video stream and the dependent-view video stream; and 



a switching unit operable to switch between the first and second
buffer units on a picture-by-picture basis so the base-view videoam
and the dependent -Vj- e       the timing of the operation or the
switching. unit determined. by using decoding time. stamps attached
pictures in the base-view video stream and dependent -view) stream_
Anintegrated. circuit to be mounted on a playback device for playing
back video images from a. recording medium, the integrated circuit
comprising; a decoder unit operable to receive compressed. 10
pictures contained in extents read from the recording medium, then
decoding the compressed pictures; and      a control unit operable to
control. supply of the compressed pictures to the decoder,
therecordingmediumhavinga 15 stereoscopicimonescopic shared area, a
stereoscopic specific area, and a monoscopic specific area      the
stereoscopic/monoscopic shared area being a continuous area
inwhichapluralitv o extents belonging to a base-view stream file and
a plurai Ly of extents 20 belonging to a dependent-view stream file
are arranged in an interieaved manner, the base-view stream file to
be used for noscopic video the dependent-view stream file to be used
for stereoscopic vd.eo playback in combination with the se-view
stream file, 25both of the stereoscopic specific area and the.
mon.oscopicspecitic area being contiguous areas located one after
another next to thecopic/monoscopic 197 



shared area,       the stereoscopic specnc area being an area in
'which extents belonging to the base-view stream file and extents
belonging to the dependent-vie, stream file are arranc 5 in an
interleaved manner, the extents recorded on stereoscopic specific
area being next in order after the extents recorded on the
stereoscopic/monoscopic shared area, and             e monoscopic
specirk , area having a copy of the 10 entirety of the extents that
belong to the base-vie file and are recorded on the stereoscopic
specific area,       when a stereoscopic video is played back, the
control unit controls extentssequentially read from the 15
stereoscopic/monoscopic shared area and alternately transferred to a.
first read buffer unit and a second read buffer unit
immediately before a. long jump occurring in stereoscopic video
playback, the control unit controls 20 extents to- be sequentially
read from the stereoscopic specific area and alternately ansferr.ed
to the first and second read buffer units without any access to the
monoscopic specific area, when a monoscopio video is played back, the
c un.it controls only extents belonging to the base-view stream file
to be sequentially read from the si-ereascoplc/monoscoplcarea and
transferred to  read buffelit and immediately before a. long jump
occurring in    oscopic video playback, the control unit controls the
copy to be read from the monoscopic specific area and transferred to
the first read buffer unit without any access to 1.? tersoscepic
specif 



AnecTrated circuit to be mous: dev.:,,e fezback video=ceadinc unit.
that reads a strea:m.ti..1.e trom a t.extent. extent, the integrated
circuit comoris at decoder unit operable to receive, compressed
contained in extents read from the record then decoclinci the
compressed pi ...,res 15a control unit:-able to control the.the
compressedres to the decoder unit, wherein the recomrdium .
ha-1contiguous area in which a plttraiitv ot extent.sto a baseview
stream file :and a ural4 .extents beionqinq to a dependent -view 20 s
treaw: file are arr...a.mged. tn an int.erleaveci manner, start    xn
an ext ent del. onthe denenditnit view stream :LULe , the base-view
stream file to be used tormonoscoDic video the ' penden- vstream file
to be used for      st:.ereoscocic videoin combination with the 25
base -view st.reatn f te 



:I. 2 "ed di.rcui..t to he mounted on a p  device for playing back
cfl deo images from a transport. stream  having a base-view video
stream and. a dependent --view video stream multiplexed therei the
base-view video stream to be used for monoscopic video playback, the
dependent view video stream to be used for stereoscopic video
playback in combination with the base-view video stream, L.
integrated circuit comprising.        an extracting unit operable to
extract the base ew video stream and the dependent -view video stream
from the 10 transport stream;       a decoder unit operable to decode
the base-view video stream and the d.ependent- vi ow video stream; a
switching unxt operable to switch between a.rst and second buffer
uni,s on a picture-by-picture basis so the base-view video stream and
dependent-view 'Fidecatn.:e.aum are alternately supplied
todecoderunit;and       a control unit operable to control the
switchinq unit, whe ,n       the timing of the operation of the
switching unit is determined by using decoding time stamps attached
to     _ures in the base-view video stream and the dependent iew
video stream. 




