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RECORDI NG MEDI UM PLAYBACK DEVI CE, AND | NTEGRATED

CIRCUT [Technical Field] 5 [0001] The present

invention relates to a technology for stereoscopic

vi deo pl ayback and especially to the allocation of a

vi deo streamon a recording nedium 10 [ Background

Art] [0002] For distribution of noving inage

contents, optical discs such as DVDs and Bl u-ray

di scs (BDs) are widely used. BDs are wth |arger
REBBRGY ﬁ%ﬁ?@ﬁedpﬂh§ﬁA§¥D§E%&%EﬁhﬂﬁD°%&%§b§A%&D1@IRCUIT

storing high quality video i nages. Specifically, for

exanple, a DVD is capable of storing standard

definition (SD) imges at the resolution of 640 x 480
(raepnhdhngrt @1he VGA, and 720x480 according to the

NTSC standard. In contrast, a BD is capable of
[o8b@ning high definition (HD) inmages at the maxi mum

resolution 20 of 1920 x 1080. [0003] |In recent

yearse thes€ehs ahvdiefensi Aglauder tof abwiechnology for

t heaters where custoners can enjoy stereoscopic (which
stegeakbsopiteledeedplaynsck hime - esprensa bhnl td 3B adildemtion

i mges. In 25 response to this trend, devel opnments of
ofaat gd¢hrol sgyeame onunderwaydinge megdhmol ogy for storing

3D video inmages onto an optical disc wthout

degradi ng high inage quality. Here, the 1 requirenent

to be satisfy is that 3D video inages are recorded on
[Begkigeaundi 86§1in a manner to ensure conpatibility with
[O%%%¥back devi ces having only playback capability of

For distribution of moving image contents, optical discs
such as DVDs and Blu-ray discs (BDs) are widely used. BDs are
with larger capacity compared with DVDs and thus capable of
storing high quality video images. Specifically, for example,
a DVD is capable of storing standard definition (SD) images at
the resolution of 640 x 480 according to the VGA, and 720x480
according to the NTSC standard. In contrast, a BD is capable
of storing high definition (HD) images at the maximum resolution
of 1920 x 1080.

[0003]

In recent years, there is an increasing number of movie
theaters where customers can enjoy stereoscopic (which is also
referred to as three-dimensional (3D)) wvideo images. In
response to this trend, developments of a technology are
underway, the technology for storing 3D video images onto an

optical disc without degrading high image quality. Here, the
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t wo- di nensi onal (2D) video inmages (which is also
referred to 5 as nonoscopi c video inmages) . Such a
pl ayback device is hereinafter referred to as "2D
pl ayback device". Wthout the conpatibility, it is
necessary to produce two different optical discs per
coEteng, one todbe used for 3D video playback and the
other for 2D.video.playback. .This : i.nc
refi B6REE 10 RS ORaT Gy T Holl Pabl ey Gecaaded
opti cal -disc ofin Ld [ [ : that,
on g ChbiSray KR el of TE 3 Fous o oxecalR ot v ach it
ck t ba evi orti 114
o B Bt A I oo Traaat SR iticy  of
twggpghggéﬁgﬁaﬂe§§bfe@ié@oa§m5%§¥35%&&@Wbﬁ§%l@@¥&%@é&ﬂéﬁ to
al [ owe 15 to execute both 2D and 3D vi deo pl ayback.
as| (o fe R ded ainghennti Csﬁﬁgha%lé?bébkatdéigice is
t he mechanism for ensuring the conmpatibility of an
he®Btheakedi s6r8tPEANE0 38 Vinle 4 ymgas dddite2D pliayhack the
devi ces (see Patent Docunent 1) . 20 An optical disc
corpltibasiay?20d ebtnat eyt Avtdboydstaltvosdt Bferedit loptical
and a right-view AV streamfile recorded thereon. The
di2bkl péi cdreerd) sheeamlsonsaidn§oa FDMidko playbatkemmd the
The 2D/left-view streamrepresents video i nages to be
othiesi Hbe 2ADovitibe pleftbagie. This voeldrcausstinrueesepie cost.
pl ayback and on the 25 other hand, also allows the use
Accprdongdyopit isl dgbarkblFHe pPrioghtede@pAvcalr @hae fStcging
contains a right-view stream The _right-view stream
3Dreplesdmagad ded Maages thaba vPRIdack gdeyice 5§ ghtlowed
eye of a viewer in stereoscopic playback. The video i
tosteRf hadh (HSanBLRYRRER! AR bEaG: 14 cPaRYDACK  device

resentati ti [
su%pg%iﬁgr I;)E%ybp%:?éﬁz%{:tgeng ggén ??]%C@igég e:{ma%/e ha! mfrhiach is

hereinafter referred to as “2D/3D playback device”) is allowed
to execute both 2D and 3D video playback.
[0004]

FIG. 59 is a schematic diagram illustrating the mechanism
for ensuring the compatibility of an optical disc storing 3D
video images with 2D playback devices (see Patent Document 1).
An optical disc 2401 has a 2D/left-view AV (Audio Visual) stream
file and a right-view AV stream file recorded thereon. The
2D/left-view AV stream contains a 2D/left-view stream. The
2D/left-view stream represents video images to be visible to
the left eye of a viewer in stereoscopic playback and on the
other hand, also allows the use in monoscopic playback. The
right-view AV stream file contains a right-view stream. The

right-view stream represents video images to be visible to the
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when the frane rate of the video streans is 24 franes

per second, 5 the franmes of the left- and right-view

streans are alternately displayed every 1/48 second.

[0005] As shown in FIG 59, the 2D/l eft-view and

right-view AV streamfiles are divided into a

plurality of extents 2402A-2402C 10 and 2403A- 2403C,

. p ively S . (gr, Gt t ;
rigfEPegE S O L R T Rl [ oPe video

st%%%ﬁ%ehgg%/ %’i sEHE BRLARN 85 EhE L eXeRES r2402A-2402€at ion

-view AV stream fil e-and the extents

til%ég 3A512403Cr P I h 688 v B AY ﬁirﬁ@ge&iib@ .WEr example,
alternately arranged on a track 15 2401A of the

wheRIH Ak rdn8 G240 s thackhihwe st sexd Erbifies per second,
2402A- 2403A, 2402B-2403B and 2402C- 2403C have the sane

thbengites ¢ff phaybeek- tHdde rigueh vaewas t sagesente aflternately
extents is referred to as an interleaved arrangenent.
dispodpedokvexienyssreeapddd in an interleaved
arrangenent on a recodi ng nedium are used both 20 in
[ostel eoscopi ¢ pl ayback and nonoscopi c pl ayback, as
descri bed below [0006] As shown in FIG 59, a 2D
pl apbackousvineF2a0452auses 2D/ D oprievalan] scahtwelew AV
2404A to sequentially read the extents 25 2402A-2402C
stobamhil pEy hebtdinidedinsoreenhitroatYIRE epEpREs 2di0ed-2402C
2401 and a video decoder 2404B to sequential ly decode
anghg4paAd24exfenfespetolvety - ﬂ%\ﬁqprsagﬁ§ ovmogt Pigtyres) on
result, left views, i.e., 2D video im

thel apEdCBacRIBR 3 sﬁlr%%F 3801 E8B4BFLCnROT R EREES (He Least
orgy LI Sl 21 M5, ZI028 2402 g e B0l 1 e
2D/left-view AV stream file and the extents 2403A-2403C of the
right-view AV stream file are alternately arranged on a track
2401A of the optical disc 2401. Each two adjacent extents
2402A-2403A, 2402B-2403B and 2402C-2403C have the same length
of playback time. Such an arrangement of extents is referred
to as an interleaved arrangement. Groups of extents recorded
in an interleaved arrangement on a recoding medium are used both
in stereoscopic playback and monoscopic playback, as described
below.

[0006]

As shown in FIG. 59, a 2D playback device 2404 causes a
2D optical disc drive 2404A to sequentially read the extents
2402A-2402C of the 2D/left-view AV stream from the optical disc
2401 and a video decoder 2404B to sequentially decode the read

extents into left-view frames 2406L. As a result, left views,
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and the reading rate of the 2D optical disc drive
2401A so as 5 to ensure seanl ess playback of the

2D/l eft-view AV streamfile. [0007] As shown in FIG
59, a 2D/ 3D pl ayback devi ce 2405, when accepting the
sel ection of 3D video playback fromthe optical disc
2401, causes a 3D optical disc drive 2405A to

l%!’la @E‘a'aéhﬁ? § A{?Sl%%é%%%cﬂ'o%a’%ﬁ%%ﬁ@éﬁ@e 2407,

e ri e extent y* extent

NoEéOELLPetRﬁt éf?%ngér%&ngdfgﬁ AR ExtraResl bheahl 240@@: bhe the
order of the re ence nunbers 24 02A, 2403A,

op%4g§§ a2402G o and %@ggéneg 1hhei Lfadk extte ek b@:ﬁ&%r’mance

onging to the 2D/l eft-view stream are supplied to a
anbiefhe 1o ad de9 dacodar +2405b, opheegasat feserbed NNy so as

to the right-view streamare supplied to a

toréﬁﬁrdbéaﬁl@§§qﬁﬂ¥ﬁé&58f The 20 /ded t -deicodavss 24ah £file.
and 2405R alternately decode the received extents

[obotd video frames 2406L and 2406R, respectively. As a
result, left and right video inages are alternately
di spkayrdwR0inrFEG 3054 splady/ Meyleyidd8.ddwice 2405, when
synchroni zation with the sw tching between |eft and
acreghtngi dee sefgesjo3DigBasséder4playbaoketrom tled toptical
and right lenses to opacify alternately. Through the
digsp ytebseamutp0a PRt el idrsfedrpresehb el on atlﬁeernately
di splay device 2408 appear to be 3D video images.
repdoGdE AP/deftrivBey dPo\sEreare fhier ﬁ@ﬁvéaeaurrlgﬁ’g‘-éﬁféﬁw AV
enabl es. an optical disc having 3D video images to be
stysam foeEeDRD by e\ﬁt@@& 6[@%5&1@ Bptacep %}%ﬂy‘b%\%% more

spggg:fgg:aﬁggée?:g} \éi:)rggaoq_ %gatl:%e re %egl(?/e%ll?l lea b%ﬁozA, 2403A,

2402B, 2403B, 2402C, and 2403B. Of the read extents, those
belonging to the 2D/left-view stream are supplied to a left
video decoder 24051, whereas those belonging to the right-view
stream are supplied to a right-video decoder 2405R. The video
decoders 2405L and 2405R alternately decode the received
extents into video frames 2406L and 2406R, respectively. As a
result, left and right video images are alternately displayed
on a 3D display device 2408. In synchronization with the
switching between left and right video images, 3D glasses 2409
cause the left and right lenses to opacify alternately. Through
the 3D glasses 2409, the video images presented on the display
device 2408 appear to be 3D video images.
[0008]

As described above, the interleaved arrangement enables

an optical disc having 3D video images to be used for both 2D
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5 [Patent Docunents] [0009] [Patent Docunent 1]
Japanese Patent No. 3935507 [ Sunmmary of Invention] 10
[ Techni cal Problenm [0010] There are optical discs
having a plurality of recording I|ayers such as a dua
| ayer disc. Wth such an optical disc, a series of AV
streamfiles may be recorded on disc areas 15

vi Ixé Spwéyrigacg% 3{3{ ita\é\%’ﬂ ?ﬁ%. adr/ gévajﬁVcIJ‘ a@ldsbﬁgjv?dleéyﬁia\é]gack

N rres streamfiles may

rec . areas between which a different
by (£ 25185 SlapiRak fay 18t

fTle n such cases, the optical pickup
of an optical disc drive needs to execute a focus
junmp or a track junp in data reading fromthe optica

[REPefbsCe TThecfocus junp is a junp caused by a |ayer
swtching, and the track junp is a junp caused by a

[pgpyﬁﬁEﬂ@cﬁﬁeﬁbg]optical pickup in a radial direction
of the optical disk. Generally, these junps involve

[obonper seek time, thus called long junps. Ensuring
seam ess video playback regardless of a long junp
[paceds BbctihenextgnbapenessedaicemediNat.eBy3660dre t he
long junp to have a large size enough to satisfy the
condition for preventing buffer underflow in a video
decoder during the long junp. 5 [0011] 1In order to
[ssanasyyof hénubovéoménti oned condition in both 2D and
3D vi deo pl ayback when the 2D/l eft-view AV streamfile
[TanhnﬁhéerghglﬁméMIAv streamfile are arranged in an
interleaved 5 manner as shown in FIG 59, however,
[0PR&larea accessed

There are optical discs having a plurality of recording
layers such as a dual layer disc. With such an optical disc,
a series of AV stream files may be recorded on disc areas
extending over two layers. Even with a single layer disc, in
addition, a series of AV stream files may be recorded on separate
areas between which a different file is recorded. In such cases,
the optical pickup of an optical disc drive needs to execute
a focus jump or a track jump in data reading from the optical
disc. The focus jump is a jump caused by a layer switching, and
the track jump is a jump caused by a movement of the optical
pickup in a radial direction of the optical disk. Generally,
these jumps involve longer seek time, thus called long jurﬁps.
Ensuring seamless video playback regardless of a long jump needs
the extent accessed immediately before the long jump to have
a large size enough to satisfy the condition for preventing

buffer underflow in a video decoder during the long jump.
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i mredi ately before the long junp needs to have a
| arger size of an extent of the right-view AV stream
file in addition to a sufficiently larger size of the
extent of the 2D/l eft-view AV stream since both the
extents have the sanme playback tinme. 10 As a result, a
2D/ 3D pl ayback device needs to allocate a |arger

[0§¥err capacity to a right video decoder, the buffer
capacity larger than that satisfying the
abopepBRL ened i) thaNabdhk Smehtibpéd desidiahieh in both
since it prevents further reduction in buffer

2D GaRPeint ¥ia8d %yétbﬁék!ﬁ@é@\@[@mﬂl@ﬂmmrew aff bereamyfile
of a 15 playback device. [0012] An object of the

andEBSE ghtWAETEW A $Sréfm FiQ\ dee arvaegeddl ngmedt enl eaved
having streamfiles recorded thereon in an

margid@ngeneshown ald orr&ur tder hedeseron thet lkerabuf fecessed
capacity 20 necessary for stereoscopic playback.

i mrfeSil att ¢ Dy eof Freo i e} L Jr@N 13imp Aeregisortdi hgveedi Larger size
according to the invention 25 includes a base-view

of sin emrhdnt eofrithea rdependuew Wiewtseegamifliel énr addigagn to
t hereon. The base-view streamfile is to be used for

a swhbscpiel wieeoey @irriet The sxteaserdehbeypBuleft-view
streamfile is to be used for steregscopic video ,

AV (5 st 16 dnee SRitn SR ofX hRRRSt RRVR ddee RadiF Blpghmck time.
file. The recording nedi um ha

8

2s &t EPEBSSopt FHOIOE pfbécks%%’riag fseds £OsTEIRTREDF LaraeT
oufEaF Rt of fongsESBPE ERABCISTRliT s LiF PR eRusdeactty
law_{%eeg t %nb’ghgg Cs% Sies%yq%tghtk\{\gia %v% —Srﬁe%ncez.%%%%pégndition. This
is not desirable since it prevents further reduction in buffer
capacity and further improvement in memory efficiency of a
playback device.
[0012]

An object of the present invention 1is to provide a
recording medium having stream files recorded thereon in an

arrangement to allow further reduction in the buffer capacity

necessary for stereoscopic playback.

[Solution to Problem]
[0013]

A recording medium according to the invention
includes a base-view stream file and a dependent-view
stream file recorded thereon. The base-view stream file

is to be used for monoscopic video playback. The
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video is to be played back and while a nonoscopic
video is to be played back. The

st er eoscopi ¢/ nonoscopi ¢ shared area is also an area
in which a plurality of extents 10 belonging to the
base-view streamfile and a plurality of extents
bel onging to the dependent-view streamfile are

deé%ﬁﬁ'&gﬁd—\;{‘e@%{PéS | Eﬂ%digﬂeg%e BetR b1t BBereoscopic

ereoscopic specitic area and the nonoscopic

vidReCHIL M ER BheRPAHLHUOYS #e2S dIRCabede0Re il ream
anot her "next to the 15 stereoscopi ¢/ nonoscopi ¢ shared

£ 1 feearThEN e HAFPOSE AR 81 ufPREIs, BCs@eeRdsc@piayevricsdspic
accessed i mmedi ately before a long junp occurring in

shateieeseani £ sticdasoptaphackpe Ehe i sheeegsanfli€ monoscopic
specific area is also an area in which extents

spbeligng: agd:0. The bassabsvopirdamiddeopnd shaertsa?ea is
bel onging to the dependent-view streamfile are
a @ashatgedus aram icat bel 2aved swhiverth Wi lexteestereoscopic
recorded on the stereoscopic specific area are next
videooridert afber plhyedeiank sandcotddd: on mhgoscopic video
~ stereoscopi ¢/ nonoscopi ¢ shared area, The nobnoscopic
isspecbti played bach. dfka $beheosatedMeRosHARI Gt epgred
before a |long junp occurring, in nonoscopic Video
arglaybaclkel StheaRodsRdpilst SPetrhi @ aPeHTRds &Y cpy epfents
the entirety of the extents that belong tg th .
DeBARG VIB\FO T RaHF 1 VI-EVA T LR okt RRC b R Herality of
st ereoscopi ¢ specific  area. vant ageous  Ef f ect s, of
xR om NG 1PG0 £ eI PEUC S TG LT & LRI bt bk TS
fromt [ [ ' .
arirm$ gﬁlr %ég{;%%gagg% ¢ ma%%%orr dbg%ht 8fttq'?e %rteesxegg)scoplc
specific area and the monoscopic specific area are
contiguous areas located one after another next to the
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
belonging to the dependent-view stream file are arranged
in an interleaved 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 specific area is an area to be accessed
immediately before a long jump occurring in monoscopic

video playback. The monoscopic specific area has a copy

of the entirety of the extents that belong to the base-view
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stereoscopic specific area is accessed i medi ately

before a long junp occurring in stereoscopic

pl-ayback, whereas the 10 nonoscopic specific area is

accessed i mmedi ately before a long junp occurring in

nonoscopi ¢ pl ayback. Thus, the playback path for

stereoscopi ¢ pl ayback and the playback path for
stf%gﬁsf99écan l§¥Qa£5c@E%k§fQﬁ{Q§ﬁgéﬂﬁﬁébééébicbgb@b@flc

respective long junps. This allows the extent

r %zes of the streamfiles arranged 15 on the
stereoscopic specific area to be determ ned regardless
of the extent size of the base-view streamfile
arranged on the nonoscopic specific area. Especially,

[ASF ZeSa ML ANEBfd YesENtnvoht fxhEnt s recorded on the
stereoscopi c specific area are allowed to be designed

foémpatisfy only the condition for 20 seam ess pl ayback
of stereoscopic video i mages. |Independently of that,

Si zZeBerNddan ma@mgam*erplaqfectebaehtfsrcmecbamwﬁmmmedlum
nonoscopi ¢ specific area are allowed to be designed to
acsetdshy tanl yhehewesriitt i onvestiosandiessr Pragbadieovss the

nonoscopi ¢ video images. As a result, further
steedustopici spehef bof feeacapagfegssed h@@@@éaF?lYoPefore a
stereoscopi ¢ pl ayback can be achi eved. [BH
lofgs §rinpt iQIFuBir kWi AgSFSr8OFGOPEE TAaEP afkr's yhereas the
schemati c di agram showi ng a type_qf usa

MOReePHi A PR LR ACEGr §F r?gcqeoS%C? H‘@‘Fdé%t&& i n‘é‘ﬁﬁ%? a long
the present invention; 5 FIG. 2is sch tic
it B

Juapag@%%lﬁzﬂmlﬁgm?ﬂesa‘a?écsﬂ%%ﬁ% E RO path
o e i b e T ISR BP0 RlgRpcc
plgybackareseparatedimmediatelybeforethelrrespectlve1ong
jumps. This allows the extent sizes of the stream files arranged
on the stereoscopic specific area to be determined regardless
of the extent size of the base-view stream file arranged on the
monoscopic specific area. Especially, sizes and an arrangement
of extents recorded on the stereoscopic specific area are
allowed to be designed to satisfy only the condition for
seamless playback of stereoscopic video images. Independently
of that, sizes and an arrangement of extents recorded on the
monoscopic specific area are allowed to be designed to satisfy
only the condition for seamless playback of monoscopic video

images. As a result, further reduction in the buffer capacity

necessary for stereoscopic playback can be achieved.

[Brief Description of Drawings]
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FIG 4 is a schematic diagram show ng el enentary

streans 10 nultiplexed in an AV streamfile 2046Aused

for 2D video playback shown in FIG 2; FIG 5 is a

schemati ¢ di agram showi ng an arrangenent of packets

in each elenmentary streamnultiplexed in the AV stream

file shown in FIG 2; 15 FIG 6 is a schematic di agram
[0 Wing a detail.of a nethod for storing a video

aminto PES packets shown in FIG 5; FIGS. 7A
7B, r h ' e ect | ' t
for%a(fc' ?f q.ass%sggﬁgkﬁtﬂ: ﬁa?féﬁ Shbyehy Shngrt 18age of

packet-, t ormat of a source packet,

n8r Y CEoPAC C idimdmtg dheth
o §criial] PPt sou Seopacsgongadung dhecne

préggﬁgraﬂlgeg'tggﬁgm showi ng the data structure of a
PMI; FIG 9 is a schematic diagram show ng the data

straggure 106 achbhmAtiBf @f a@ta@sHowing e danaFsGruture
25 FIG 10 is a schematic diagram showi ng the data

of ShruptroR d9kcstheam aht FIbute;informati on shown in
FIG 9; FIGS. 11A and 11B are schematic views show ng
t herdat @ 18 ssbehehatecaiiayranshpwing ahéndekt# g stored
10; FIG 12 is a schematic di agram show ng the data
insanuthder fofleaspbayl ist Fifzl.e2shown in FIG 2; FIG 13
is a schematic diagram showi ng the data structure 5
of Prayi4 em ientohraptdn d890raF| ¢BWILIRA HRPSH4BHf §treans
schematic views showing the relationship between
mupkapbaskdsigeandissspeantiide B)4bhaisqst B9T 2dnyideo playback
information to be connected when the connection
shown in FIG. 2;

FIG. 5 is a schematic diagram showing an arrangement of
packets in each elementary stream multiplexed in the AV stream
file shown in FIG. 2;

FIG. 6 is a schematic diagram showing a detail of a method
for storing a video stream into PES packets shown in FIG. 5;

FIGS. 7A, 7B, 7C are schematic views respectively showing
the format of a TS packet, the format of a source packet, and
an arrangement of source packets constituting the AV stream file
shown in FIG. 5;

FIG. 8 is a schematic diagram showing the data structure
of a PMT;

FIG. 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. 112 and 11B are schematic views showing the data
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condition 1310 indicates "5" and "6", respectively; 10
FIG 15 is a schematic di agram showi ng the data
structure of a playlist file when the playback path
to be specified includes subpaths; FIG 16 is a
functional bl ock diagramof a 2D pl ayback device; 15
FIG 17 is a list of system paraneters stored in a

| ayer  vari abl e e i Fl G 16; FIG
St]%éca‘?lér% ?%n%%i%%%ﬁ %ﬁ%ks}lﬂdl angséIFn of a system target
d?%ﬁﬂ?f1§E9§Qﬂééﬂéﬁ§ti%5ai§g ml&hbyifg YeemBEhCstructure
di agram’showi ng an arrangenent of 20 extents on the
dj shopn ing LG 2n FE& 20 is a schematic
Ofdézg%%ggé %m?gg t%e proé%ssing channel for converting

an Mg steaw §ida dgad d 6953&%@1 BRLROMy tlis@at@lstatioture
2D video data VD and audio data AD in the 2D pl ayback

of d8VL§er sROYAs bPmkt Gon 163085 FIG 21 is a graph showing
a progression of the data anbunt DA accunulated in a
reagrdyf f eraA16Q3ashoym iare| 6chafadici ngiews predoesigingthe
period of an AV streamfile; 10 FIG 22 is a table
re38OVbAEHED E¥apen ofpltlybac ateonsbinp $pewebiefuhy the
di stances and junp tines specified for BD-ROM discs;
plEl e iirf carmsghiemat to  dieagrammshved nyhem eskemprengpction
an 5 arrangenent of extents when videos are
condntiinuolidly phdyedtback5”f rom {6Fee T@PPEELANE LAV
streamfiles in turn;, FIGS. 24A 24B, 24C arge
schEigt i L5 disagraeenatisdagnry sbhewipsi pes glaFpptructure
st ereoscopi ¢ video playback according tqQ a e
of a playlist file when  the playback path to be specified
includes subpaths;

FIG. 16 is a functional block diagram of a 2D playback
device;

FIG. 17 is a list of system parameters stored in a 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
extents on the disc 101 shown in FIG. 2;

FIG. 20 is a schematic diagram showing the processing
channel for converting an AV stream file read from 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 1602 shown in FIG. 20 during

a processing period of an AV stream file;
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met hod using parallax imges; 10 FIG 25 is a

schemati ¢ di agram showi ng a rel ationship anong an

i ndex table 310, a novie object WO, a BDJ object
BDJO, a 2D playlist file 2501, and a 3D playlist file
2502; FIG 26 is a flowhart show ng a sel ection
process of a playlist file to be played back,

accpfdi ng gg 2 Vi & PREsY ahSeMMMP1EISE thE telationship
schemati c di agram show ng an exanple of the

beShEdEt Y485 BfisthacdP Bhnaylisdp fdilee258deantti ¢dief3D BD-ROM

playlist Tile 2502; FIG 28 is a schematic diagram
diskew ng another exanple of 20 the structures of the

2D playlist file 2501 and the 3D playlist file 2502;

FI GBre 29 angl 2 9B Hadnes tSioh elietg rand ishgveingy slowikagiple of an

el ementary streans nultiplexed into a 2D/l eft-view AV
arshngament idfeerndnasnilght videnssireaantihgpus ly played back

respectively; 25 FIGS. 30A and 30B are schematic
frdinaghass dhbfengntcadipeezsstwnidddbngninEithBds for a

2D/l eft-view streamand a right-view stream |, _

r eSPEGEL va4d; 24B FITZS FEA SHRETRIE Ca Od agdiR@iFatiild ustrating

di agrans showi ng the relationship between DTSs and
thpTBriaripéat ef E6SHROEGPRSColV14SO2BAPYPRSY &RC %é&% to a

3101 and a right-view stream 3102, respectively; 5
mefhed 32ing Ragghen#t FE2GREgr am showi ng the data

structure  of a video, acce nit 3200 of the. .
2D Fafe -3F &R SPFBSHRBhE TR 'aﬁ?weﬁl%ﬁ E?f‘%g%non%ﬁ%a‘“ong

ano3h42nd, 338 are, schematc dlagragsshowpg;valies: sogo, a

2D playlist file 2501, and a 3D playlist file 2502;

FIG. 26 is a flowchart showing a selection process of a
playlist f£ile to be played back, according to a movie object
MVQO;

FIG. 27 is a schematic diagram showing an example of the
structures of the 2D playlist file 2501 and the 3D playlist file
2502;

FIG. 28 is a schematic diagram showing another example of
the structures of the 2D playlist file 2501 and the 3D playlist
file 2502;

FIGS. 29A and 29B are schematic diagrams showing
elementary streams multiplexed into a 2D/left-view AV stream
file and a right-view stream file, respectively;

FIGS. 30A and 30B are schematic diagrams showing
compression coding methods for a 2D/left-view stream and a

right-view stream, respectively;
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of a decode counter 3204 allocated to the pictures of
a 10 2D/l eft-view stream 3301 and a right-view stream
3302, respectively; FIGS. 34A and 34B are schematic

di agranms showi ng two types of arrangenents of extents
of the 2D/l eft-view AV streamfile and the right-view
AV streamfile on the BD-ROM disc 101 shown 15 in

FI Grrds. FE &R adaA 3_6!1_@' 308 arachehedmldia iy agowing the
show ng the relationship between playback tines and

rePhaYBASKi pHNSicer IIFs 364 ands36Bloacatschermiictures of a
di agrans show ng the data structures of clip

2D D& OF PRt &0N Jtdesn | i3nkad tadt he 20/dlefividewst2@atl/ 3102,
streamfile and the right-view AV streamfile,
regpepectevely; FIGS. 37A and 37B are schenatic
di agrans showi ng the data structure of 3D neta data
361BIcham iisna Hhed8A c BliGgragsahandnggehardata structure
schemati c di agrans showi ng the data structure of the
ofemtriderapc8622 whit 00 gt thieedP{LEpt -TEeWnsoF el 3o the
file 3602 shown in FIG 36B; FIG 39 is the functional
righbekidwageaf®of a 2D/ 3D pl ayback device 3900; 12

FIG 40 is a schematic di agram showi ng a superi [
pr oE&SSE - 033 anfd R 245 &Fg%e“!ﬁ}ijs? ﬁjé\qﬁaé?ﬁjp %@%Slvgq—ues

shown | FIG 39; FIGS 41A d 41B he) '
Ofdiaagﬁiﬁﬁgd§h6'ﬁuﬁ§e(¥r oﬁ%@%gal%"%g&? s%‘gr g%]‘%ff%?ln%:’%epsf ngt 2

SoSRSES5lY, UL 072 I B gDl EL o i 202,
rels%fetct%\[?e\iiyqeo i mges, right 2D video i nages, which are

FIGS. 34A and 34B are schematic diagrams showing two types
of arrangements of extents of the 2D/left-view AV stream file
and the right-view AV stream file on the BD-ROM disc 101 shown
in FIG. 2;

FIGS. 35A and 35B are schematic diagrams showing the
relationship between playback times and playback paths;

FIGS. 36A and 36B are schematic diagrams showing the data
structures of clip information £iles linked to the 2D/left-view
AV stream file and the right-view AV stream file, respectively;

FIGS. 372 and 37B are schematic diagrams showing the data
structure of 3D meta data 3613 shown in FIG. 36A;

FIGS. 38A and 38B are schematic diagrams showing the data
structure of the entry map 3622 of the right-view clip
information file 3602 shown in FIG. 36B;

FIG. 39 is the functional block diagram of a 2D/3D playback

device 3900;
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superi nposed by the cropping processes shown in FIGS.
41A, 413, 10 and 3D video i mages perceived by a
viewer; FIG 43 is a functional block diagram of the
systemtarget decoder 3903 shown in FIG 39; FIG 44
Is a schematic diagram show ng the processing channe
for playing back 3D video data VD and audi o data AD

frame 156 204 eééhé’th@t‘!\i@vdi?éé?érm EhbRiagda asuperimposing
right-view AV streamfil read fromthe BD-ROM di sc

prc;@éss %E?%}aﬂé%afé%ae&é@ }é‘%%. prhastdddeidagoagown in FIG.

show ng rel ationshi et ween t he physical order
39 0f extents of each AV strean1flle recorded on the
BD-ROM disc 101 in the interleaved 20 arrangenent, the
pr ogrEssisan ahdt4Es dateasanemats cadtamdnas ethowimat heopping
read buffers 3902 and 3911 during 3D video playback
préadissédeophyisd catoppidey mofomsdeimts wiilt HP 2RV sdiow@warn FIG.
files recorded on the BD-ROM disc 101 in the
40pnterl eaved arrangenent; FIGS. 46A and 46B are
schemati ¢ di agrans show ng two types _ 25 of the order
of FHES examt £l didfl mye schemtisadifigrass reppsctively
47A and 47B are graphs respectively show ng
shepwbge dexfitord videRel BRISS artohtt @ﬁ%é@&nﬁf‘%‘-@%’ﬂ' iR are
read 13 buffer (1) 3902 and the data anount
SUpRELRDPAEEPY FREH PRI RFOC&SSSEP) s891R %EEG?h 412, 41B,

extents of [eft and right AV.stream files are
an@l%@rﬁé@%PylméﬁﬁsfPﬁﬁFgﬁgegl?3 FOY SPFE 48 is a

h d h
S BRI e
ht st file wh I
dEFBﬂﬁr ggpé ﬁ?éégﬁﬁl ﬁg ex[gﬁ?; gfetheeplﬁesogge
al tg&gat24y j'ead; sfﬂe tef‘@Adfggrél%Bs%@lagam processing

res tively Ssowl 7
channel for playing back 3D video data VD and audio data AD from

a 2D/left-view AV stream file and a right-viéw AV stream file
read from the BD-ROM disc 101;

FIGS. 4527, 45B, 45C are schematic diagrams showing the
relationship between the physical order of extents of each AV
stream file recorded on the BD-ROM disc 101 in the interleaved
arrangement, the progression of the data amounts accumulated
in the read buffers 3902 and 3911 during 3D video playback and
the physical order of extents of the AV stream files recorded
on the BD-ROM disc 101 in the interleaved arrangement;

FIGS. 46A and 46B are schematic diagrams showing two types
of the order of the extents belonging to AV stream files;

FIGS. 47A and 47B are graphs respectively showing

progressions of the data amount DAl accumulated in the read
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progressions of the data amobunts DAl and DA2

accumul ated in the 10 read buffers 3902 and 3911 in
the section including the long junp LJ2 anong the
sections of the playback path 4822 for 3D video

i mges; FIG 50 is a schematic di agram show ng an
exanpl e of the arrangenent of the extents when the

bu%% leYl )d5 562 15Q-§d 9183248 dRthlht DAYes c Gl 8PEd 8 S ehkefead
S

treamfiles is separated on two |ayers; FIG

pubet S(B SENEMBlH HRYHPSTHUWNIH 12 teyaapkeght hliestream
arrangenent of extents of> AV streamfiles on which a

£1 Pd) v 68051 é Byhesky paédd apdod Skevatdee pbayback path
for are separated 20 in the area to be accessed
i s ateed v baf seRehbelit desgesani steowlonar) expspllel 6f the
52 is a schematic di agram showi ng the correspondence
arr@hgéheans o pH ebatesmren offl apki 3D/1efesvaed AV sdregamtile and
files for playing back video inmages fromthe extents
thanrighgedi s sitrreafbt Fl Swisty aFl @]y 588 dnd ks radkewhile
schemati ¢ di agrans show ng the arrangenents of
thexeenest$nof hehe eEbleengrar adsevnathdydrsadiof 14 the
first and second enbodi nents, respectively,_the

r ecOE@$ ng4 94r aad ﬁ@ﬁn@r@c@%%@es bee P ec Bhae Y t shoywing the
long junp; FIG 54 is a schematic dia ran1shOMAn? é
n'.Ll‘l the

prgwgﬁaé%ﬁt%f the @xERAIOYNTS Hélrae%%P 2nRCarEatefe

e disc of_the third 5 enb i ment,, the rec
reaf cats) BRI M AU S ribdiiR A IS G LR oGS Long
T et B VST AR 6 gor
vi Qg f%ggtrean1flles for

FIG. 50 is a schematic diagram showing an example of the
arrangement of the extents when the BD-ROM disc 101 is a
multi-layer disc and a series of AV stream files is separated
on two layers;

FIG. 51 is a schematic diagram showing an example of the
arrangement of extents of AV stream files on which a 2D video
playback path and a 3D video playback path for are separated
in the area to be accessed immediately before their respective
long jumps;

FIG. 52 is a schematic diagram showing the correspondence
relationship between playlist files and AV stream files for
playing back video images from the extents arranged shown in
FIG. 51;

FIGS. 53A and 53B are schematic diagrams showing the

arrangements of extents in the recording areas on the discs of
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pl ayi ng back video images fromthe extents arranged
shown in 10 FIG 54; FIGS. 56A and 56B are schematic
di agrams showi ng the relationships between DTSs and
PTSs allocated to pictures of a 2D/left-view stream
5601 and a right-view stream 5602, respectively; 15
FIG 57 is a block diagram of the interna
th§wfwaahl 98coRh SBSERHEhIY, AR 1A6RARAI REe! Beddfding
ourth enmbodi ment; FIGS. 58A, 58B, 58C are schematic
ardh 80p&Bg SOV SR HEBSESSad £at&H! At 168g dehp;
i nformation by the video encoder 5701 shown in FIG
57, rp0d 20 il G s28ehstd cSahagRbine sdbaghanthel astaagengnts
t he mechanism for ensuring the conpatibility of an
of optt &dt s dirsacisd AfddigrBg \sirden d)nmegesha B s2Dofil aipbatkird
devi ces. 25 [Description of Enbodi nents] [0016] The
emboliivehtg tdes arddresiiang eceradisig beediouacard sadpliaybdtktely
15 device pertaining to enbodi nents of the present
befoventhenlemng hjumef erence to the draw ngs. [0017]
First Enbodinent 5 [0018] First, the follow ng
desEEEbé&S asusaghepattior Alagram shewiey fdenearuarpandence
accordance with a first enbodi nrent of the present
relaveansbips Rpe;waen spagkhehed ke it £ Shdwarytales for
usage pattern of the recording nedium In FIG 1, a .
plapi ROVPETE ¢V 1480 Hn3de s didt ddi SRR e Adrdnggd shown 1in

medium A pl ayback device 102, a
FIG. 54;

FIGS. 56A and 56B are schematic diagrams showing the
relationships between DTSs and PTSs allocated to pictures of
a 2D/left-view stream 5601 and a right-view stream 5602,
respectively;

FIG. 57 is a block diagram of the internal configuration
of a recording device according to the fourth embodiment;

FIGS. 58A, 58B, 58C are schematic diagrams showing a
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 2D playback devices.

[Description of Embodiments]
[0016]

The following describes a recording medium and a playback
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di spl ay device 103, and a renote control 104
constitute one hone theater system The BD-ROM di sc
101 provides novies to the hone theater system
[0019] 15 <Data Structure of 2D BD-ROM Di sc> [0020]
O the BD-ROM di sc 101, which is the recordi ng nmedi um
pertaining to the first enbodi nent of the present

devIWE M @Ri nitRe t Ao S Tt @ ff Ehatprgsdiit ik enttabagei th
of 2D video images 20 is described next. [0021] FIG

refet&nde SEHEPRS | raivaggam show ng the data structure
of the BD-ROM di sc 101. On the BD-ROM di sc 101, a
[obtark 202 is formed spiraling fromthe inner to outer
circunference of the 25 BD-ROM di sc 101, as with DVDs
Fiagatd BiodimeRt G 2, the track 202 is virtually
extended in a transverse direction. The left side of
[061& 2 represents the inner circunferential part of
the 16 BD-ROM disc 101 and the right side represents
t heFbuser tdier ciod bewing aleparibethe t paage2PRbtera of a
recording area. The inner circunferential part of the

repetiuy e dien FoRdoprganceadith arkhr oo FAbAHIHe oF the
outer circunferential part thereof 5 js a |ead-out

PraPeRt ATDENBETBRC: o LF GhESTATAEAS SORA AhaPPHANS 2 usage

paf 220 3183 02C)5, Sl e a1 83207 19t S LG, 0

1o} G 2B ALY O SEE ol Lo PRORLERIASA A 102,

display device 103, and a remote control 104 constitute one home

theater system. The BD-ROM disc 101 provides movies to the home

theater system.

[0019]

<Data Structure of 2D BD-ROM Disc>

[0020]

Of the BD-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
is described next.

[0021]

FIG. 2 is a schematic diagram showing the data structure
of the BD-ROM disc 101. On the BD-ROM disc 101, a track 202 is
formed spiraling from the inner to outer circumference of the
BD-ROM disc 101, as with DVDs and CDs. In FIG. 2, the track 202

is virtually extended in a transverse direction. The left side

of FIG. 2 represents the inner circumferential part of the
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consecutively fromthe top thereof. These consecutive
nunbers are called |ogical addresses (or |ogica

bl ock nunbers) . Data is read fromthe disc 101 by
designating a |logical address. In the BD-ROM di sc
101, usually I ogical addresses are 15 substantially
equi val ent to physical addresses on the disc 101.

BpIRBH Ifsd MAD %.E'ﬁa wher eibhe | SpicalepddEeaEES € outer
consecutive, the physical "addresses are al so

cisdgkapthally gopsecthd eraclACE®s dingl Yecdaiddngl ages. The
havi ng consecutive | ogi cal addresses can be

infensesutintglychead10a thbutha seebrdingher@ckaqr ofs a
20 the disc drive. [0023] On an inner side of the
leh@adni sired er 202And bae Bbu ROM i sounfdertizisa la pepecicakereot
area called BCA (burst cutting area) 201. The BCA 201
isi s leaspenitahreneacpeadzbtecan| thdy caddiiscadea vz 2 rard the
25 is, the BCA 201 is unreadable by an application
lepdegnanareihEGECOIe a thel BRA dief20RB feed stering logical
copyright protection technology, for exanple. 17
dagpe024] At the head of the volune area 202B, vol une
information of a file system 203 is stored. Subsequent
[0Pp828 he volume information, application data such as
video data is stored in 5,the vol une area 2228. Tpe
fi| &heyse ke 8reas9RRBM T G VS LFAG PhETRatsY ot access
structure in ternms Qf directories and fi

undfsmsiEh F?%U(?%r%onﬁFCEBRputaélds)t}ée?TpF?ﬁL%r? pge numbered
RSB R P ks SR AL e
o LA S A TR B 48 e
is read from the disc 101 by designating a logical address. In
the BD-ROM disc 101, wusually logical addresses are
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 having consecutive logical addresses
can be consecutively read out without a seek of the pickup of
the disc drive.
[0023]

On an inner side of the lead-in area 202A, the BD-ROM disc
101 has a special area called BCA (burst cutting area) 201. The
BCA 201 is a special area readable only by a disc drive. That
is, the BCA 201 is unreadable by an application program.

Therefore, the BCA is often used for copyright protection

technology, for ekample.
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(Universal Disc Format) as the file system 203. Yet,
any other file system such as | SO 9660, is also
applicable. This file system 203 enables the | ogica
data stored on the disc 101 to be accessed and read
out in units of directories and files, as 15 with the
PCs. [0025] More specifically, when the UDF is
[oﬁﬁE,OVed as the file system 203, the volunme area 202B
Includes a recording area for storing a file set

desgii phOrmeda S AUHH RBRMRA £:Ua Sl@HE NFcAudR information
termnating descriptor, and a plurality of directory

of ALEaSi 1« EagBraneaohs arcessLdaby susistguhe fid ersystemMume
203. Here, the "file set descriptor” indicates a

inkeg&al ol ogkpnueher of LBNa wiciaasectiaeot data siOr@dred in
the file entry of the root directory. The

thetwiTinabireg TEsEr Mhieof 11 ¢ distainesstdheybeenm fat iddspdbying
the 25 file set descriptor. [0026] Each directory

thar éathastheare imt eenab otfr utingerofach ald® files. For
directory area has a file entry, a directory file, and

exampilke P€ecoépdisgnal ccomp@07$) &heldyid efige r9y'stem, such
i ncludes a descriptor tag, an ICB tag, 5 and an

asafADeat NERS desz thptothe Fieruatases ot @Rt sFonashpeaties hard
that the area is of a file entry. Here, the descriptor

diglg imayexruestetht ivefjrragrEacs gt fhesrea igpgpvg the
sgace bi tmap descriptor. For exangle, t he descri ptor

uspgdlphyi A§ the SEAURE detta28Pe BRARSM AAPCtHR! fFWRA G UDF
of a "file entry". The "I CB tag" 10 .indicates

(UgiversatePt RF Jidtdton 36F thRet %?‘F SV 20fhetet , any other

file system, such as ISO 9660, is also applicable. This file
system 203 enables the logical data stored on the disc 101 to
be accessed and read out in units of directories and files, as
with the PCs.

[0025]

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
terminating descriptor, and a plurality of directory areas.
Each area is accessed by using the file system 203. Here, the
“file set descriptor” indicates a logical block number (LBN)
of a sector that stores the file entry of the root directory.
The “terminating descriptor” indicates the termination of the
file set descriptor.

[0026]

Each directory area has the same internal structure. Each
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"all ocation descriptor" indicates the LBN of the
recording location of the directory file. [0028] The
"directory file" includes the file identifier 15
descriptor of a subordinate directory and the file
identifier descriptor of a subordinate file. The "file
identifier descriptor of the subordinate directory”

di&é 8&@&9&& Aol At d f@£r§§@§§§lmé h&nd a file
bor df nat e |rectory ocatféd below the directory

regggagﬁgoggégg to the directory area. 20 This file
identifier descriptor includes identification

[obafhermation of the subordinate directory, the length
of the directory nanme of the subordinate directory, a
filenentfylcaddeess, ipdthudde gidestoiytammagfl darhacs tag,
subordinate directory. Here, the file entry address
antdnghcal escéd o BN of ripect i |Bhentdes 25 mfot hmg” indicates
subordinate directory. The "file identifier descriptor
thef the sudroridi ndte file'enitsyr.eHerencehendesmaipor firg may
accessing the subordinate file |ocated bel ow the
altersetovelyldnddoegsportithgthe ekeadiimecry gpage bitmap
This file identifier descriptor includes
depdsaptpircaFponexanpl emt tlon FsehEPteuberditmiiad ithe value
the Iength of the file name of the subordinate

£

2" 2616 nepmpy thalr e araadi ¢ 1L A ) &L hARD GIY 't hEhe ‘1CB tag”
subordlnate 5 file. Here, the file en%ﬁy 9

P RESPos t HBLPBRE of LEFETT 4PN oy y TBE ( hile SmEry. The

+_Subordinate file. By tracjng the file :

a&é@&rﬁ E)PBr §e&|‘3r§l§’$&r ‘Je“?gﬁtree%t%?? eﬁ#gi P s,tll"tehéeﬁqréilng

1 ries hgﬁsub%rdln .6 directories/files can be

°§@ &Qﬁtpgleef AgC O§?é%ﬁiﬁ@ fromthe file entry of

[OBB%]root directory. 10 [00291

The “directory file” includes the £file identifier
descriptor of a subordinate directory and the file_identifier
descriptor of a subordinate file. The “file identifier
descriptor of the subordinate directory” 1is reference
information used for accessing the subordinate directory
located below the directory corresponding to the directory area.
This file identifier descriptor includes identification
information of the subordinate directory, the length of the
directory name of the subordinate directory, a file entry
address, and the directory name of the subordinate directory.
Here, the file entry address indicates the LBN of the file entry
of the subordinate directory. The “file identifier descriptor
of the subordinate file” is reference information for accessing

the subordinate file located Dbelow the directory
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The "file recording area for storing the subordi nate
file" 1is the area for storing the file entry of the
subordinate file |ocated below the directory
corresponding to the directory area and the body of
the subordinate file. The "file entry"” includes 15 a
descriptor tag, an ICE tag, and all ocation

co%@%ﬁ&ﬂ&ﬁ?&' t;.hethe descLipi oy Lads i rdicatesid hahehBerier
area 1s of"aTtile entry. The "I CE tag” iIndicates

de@%}%{%@é‘fe LpkoraRLi 0n @b ttike dHdieentiYsordd®ion of the

cation descriptors” indicate the arrangenent of

subbfaiRfXt €73 £OPRL iTldHdtHot b edy etladie rsetoedbBatienate
file. Each 20 allocation descriptor is assigned to one

£10E, thei exteiilssy aMlieBsst hens wher di Datrearid be dise duvbdednate
into a plurality of extents, the file entry includes
fidepluaral i teofiad kacati ddtlese rhiinatiatates Vhed.BN of the file
specifically, each allocation descriptor includes the
enstzeof afheaarudcreinaard fihe . LEN ofathegrigeeridilsgidentifier
| ocation of the extent. 25 Furthernore, the two nost
destghptocamit bubsrdineneiatdavaties/ fikser ithieofile entries
i ndi cate whether an extent is actually recorded at
ofttfe selbordingté ddariceer iMsy/€ isigscrfnda sgaueReial by found,
two nost 20 significant bits indicate "0", an extent
sthusipgeframl bbat EdleoenthE PECERG AQALoCAELCGHOENd has
been actually recorded thereat. Wen the two nost
[08R8hificant bits indicate "1", an extent has been

e e R el LB 2, 0L BT 11
(AT SOISLLLYL LG, SECT L L2, Ca1 e [ 8UD B pace e
Lo e 0L LS L0116 Ly avea
andeRe dlog. AL 09 8agh Tl 1§ .0t0- 2, Bl upal WY 1Qf  £XFEALS cludes
a descriptor tag, an ICB tag, and allocation descriptors. The
“descriptor tag” indicates that the area is of a file entry.
The “ICB tag” indicates attribute information of the file entry.
The “allocation descriptors” indicate the arrangement of the
extents constituting the body of the subordinate file. Each
allocation descriptor is assigned to one of the extents. When
the subordinate file is divided into a plurality of extents,
the file entry includes a plurality of allocation descriptors.
More specifically, eachallocation descriptor includes the size
of an extent and the LBN of the recording location of the extent.
Furthermore, the two most significant bits of each allocation

descriptor indicate whether an extent is actually recorded at

the recording location. More specifically, when the two most
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and then recorded in the volune area 202B, al so stores
the information show ng the | ocations of the extents,
such as the above-nentioned allocation descriptors,
in the volune area 202B. By referencing the
information, the | ocation of each extent, 15
particularly the |ogical address thereof can be found.

51 QPR an WV k%hig yrher tetgrence 4,0 HiGha 2 1$homiNg dhged to
Irectory/ e structure 204 on the BD-ROM di sc 101, a

thBRINE nd BEOML: 1BR Maxi1e)s BlekeCh OfYa 2032 d Hdtatadreat .
I mredi ately bel ow 20 a ROOT directory 2041. Bel ow t he

Wh@kp'\@ﬁéj't'h%cﬁlgéf 20421 8f €an@bit hdexifdahe (indexn kdment has
43A, a novie object file (MvieCbject. bdnv) 2043B;

beénF&EVd)d:éﬁecﬁ RIAMHS Fe cdirida elgon wc3d@44n Butlhdds not been yet
information (CLIPINFO directory 2045; a stream

re¢tSIREAM thethe£€! 0rmhe?046giaalBD- ddabgests( BROOLtRD datrants
object) directory 25 2047; and a Java archive (JAR
codavatét thgvedadah r édfler yc2048e THomndndex fride2%3ing the
stores an index table. The index table defines
altocaespondeaceipebmeentt thkeesidrd cobjrycts. thke LSTREAM
21 directory 2046 stores an AV streamfile (XXX M2TS)
[02BABA. The AV streamfile 2046A stores AV contents,
whi ch represent audio and video, nultiplexed therein.
TheLke PENE i ke @htriep 6am 1 ayiaididae |D wbhe general file
information file (XXX CLPI) 2045A. The cl
SYPREBrIft i ohen fave0ing eadh &4 lfahRbe r?eﬁtlurﬁﬁ-ai:wa?ﬁ Gtents
of the AV stream fil e2046A. The PLAYLI ST director
andokest FeEOTE dyt itdte Yetwng W%E%?Bzo?ciﬁ%ﬁ& es the
e2044A defines a lo

inBREtayLSer BAR FF S AT TR BRTO T §%?%P§Ckz 2 the

oS SRR AR Y %é%%egé\ream-
By rgf eﬂcggbegﬁe information, the location of each extent,
particularly the logical address thereof can be found.
[0031]

with further reference to FIG. 2 showing the

directory/file structure 204 on the BD-ROM disc 101, a BD movie
(BDMV: BD Movie) directory 2042 is located immediately below
a ROOT directory 2041. Below the BDMV directory 2042 are: an
index file (index.bdmv) 2043A, a movie object file (MovieObject.
bdmv) 2043B; a playlist (PLAYLIST) directory 2044; a clip
information (CLIPINFO) directory 2045; a stream (STREAM)
directory 2046; a BD-J object (BDJO: BD Java Object) directory
2047; and a Java™ archive (JAR: Java Archive) directory 2048.
The index file 2043 stores an index table. The index table

defines correspondence between titles and objects. The STREAM
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file 2047A each store a programcalled "object" that

defi nes
specific

a dynam c scenari o.
ally, the directory f

[0032] More
ile structure 204 is 15

i mpl emented to have a ROOT directory area, a BDW
directory area, a PLAYLIST directory area, a CLIPINF

di rect or

dl%'b%ﬁ:?rr

a

y area, a STREAM dir

ectory area, a BDJO

t
?g%é%%gﬁﬂggzﬂh%&ngkES& 9£yea8§£x MIrd NS 046A. The

BD- ROM di sc

By tracing

avt Q@reémlﬁléﬂ%wshl BEoHES Gy RIR HREL | FREEH ARGV e sént audio
f file 20 enfries is sequentially found from

anbh& iREIT du1aGtAIkdD tiere thl eehor ceSPINRAlikEctbRe 2045
file entry of the ROOT directory can lead to the file

inentkesoh the pBEMYosinaeGlar ¥4 18 nixkar.lopihheo4fsidl.e The clip
entry of the BDW directory can lead to the file entry
infbrnilie oBLAYLE SD4HA ecbeky, mandgéhent iilref centatyi cof ofhehe AV
BDW directory 25 can lead the file entries of the
stCebRl NFl elPpe6horfhe PhavYSTREAM reatitreect 20y 4 stvereBDd@laylist

series o

di rectory,

and the JAR directory. [0033] 22 The

fiflel [OVW NgPldes eokhas ThepdavaistrilicteiR 846 dedindgd dogical
that exists below the BDW directory 2042. [0034]
playbagéxpREhest tige [PODZBreRnGEidej 80463 hERatBRIQ Idgiashory

show ng

an i ndex table stored

in the index file

202048A0TERe thAgEXNt abBR-310P3¢6F 511 ¢ efRA RRIP) a%047A The

"first

pl ay”,

"title k" 303

mowig object: f11%)<MOVE§@|‘?J@Fémhdéf“’a\s%aé?%taéai e m@aeet

t he _novi e obj

a dynamic
[0032]

More

scenario.

of ect 10 WO and the E[}
fléécﬁoﬁﬂﬁeeacﬁeﬁ Opf & Pregrapgcalled “ob

ob t
ét& that deflnes

specifically, the directory file structure 204 is

implemented to have a ROOT directory area, a BDMV directory area,

a PLAYLIST directory area, a CLIPINF directory area, a STREAM

directory area, a BDJO directory area, and a JAR directory area

in the volume area 202B of the BD-ROM disc 101. By tracing the

file identifier descriptor mentioned above, a series of file

entries is sequentially found from the ROOT directory to the

directories. That is, the file entry of the ROOT 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 PLAYLIST directory, and the file entry of the BDMV directory

can lead the file entries of the CLIPINF directory, the STREAM

directory,

[0033]

the BDJO directory,

22
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called in response to a user operation or an .
application program a control unit of the playback
device 102 refers to a corresponding itemin the

i ndex table 310, and calls an object corresponding to
the itemfromthe disc 101. The control unit 15 then
executes the programof the called object. Mre

soepht! el it bistedl ot AR SREId)A B alkecki
th$£3869££¥ebe13$ EEQDBDMGnH%rQQEQ e%bﬁg@S.an obj ect
or “displayrng a nenu on the I splay device 103 when

[O§3g?nnand "go back to nenu" is input 20 responsive,
or “exanple, to a user operation. The "title k" 303

<<$P8eLf kes.an object for playing back, when a user
operation requests atitle to be played back, a AV

[opgsgam file corresponding to the requested title from
the disc 101, in accordance with the playlist file

2044Ac . 251 5QD36hemsbvi @i {PF£f shbiwliez an [10QAR%] t&31 dseored
nmovi e object file 2043B generally stores a plurality

inof hemvidexobj e6t 304 FacIThyhéerbjsicle SO ssoaes etummee such
of navigation commuands. A navigation command causes

ast heéiphkayhiaok’ ey CeopOhehn” eXe2utangl ayidaek kfir 868sées 1,
simlarly to general 5 DVD players. A navigation

2, commndEacttiodes] s besoeiameldeyith eigddronf tdenmmeande ipject
read out a playlist file corresponding to a title, a

MVpl apbatkecBhmdndbl ecpl BRIBackash riebine datBeRE o &h tifte 1is
streamfile indicated by a playlist file, and a,

cagilegh b sE6RONEERRARIUS ST PRIES 3k 190¥ S3sPBR L 62 BReR MCITram,
title. The contraol unit 10 of the _playback device 101

a capngrel maviid ogFeC§h¢,]g;§§§@ﬁ§é’dev1ce 102 refers to a

corresponding item in the index table 310, and calls an object
corresponding to the item from the disc 101. The control unit
then executes the program of the called object. More
specifically, the “first play” 301 specifies an object to be
called when the disc 101 is loaded into the disc drive. The “Top
menu” 302 specifies an object for displaying a menu on the
display device 103 when a command “go back to menu” is input
responsive, for example, to a user operation. The “title k” 303
specifies an object for playing back, when a user operation
requests a title to be played back, a AV stream file
corresponding to the requested title from the disc 101, in
accordance with the playlist file 2044A.

[0036]

<<Movie Object File>>

[0037]
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for exanple, to a user operation and executes

navi gation commands included in the called novie
object in the order of the sequence. Thus, in a
manner simlar to general DVD players, the playback
devi ce 101 displays a nmenu on the display device 15 to
all ow a user to select one of the conmands. The

Rk o b BB BCRE S B HBREy o pipgensoy
or BRI B B L STy N B ot
oo B8 0, B A A S5 B e AR T 20 b
ooRBECLal 0 BTy SR ol el Ll i Genra:
DV@L%@L%%_%?% O amidd € ol YR n@Ndngi 88BL ¢S rbeNdebBEe, a

J object stores an application nanagenent

rebabbgrafgmhgaqtidiLtald Qud Af ?!.T.H?E:E'LQB £ e tdhe-addrising to
file to be referred. The applicati on managenent 24

a tabhe,i gdpcayBscr tbshanl davelappbacRts e QIR Erom an
that are to be actually executed by the Java virtua

avneeheae. £ he inddeniddd bata @ldyifsindtilen ahdtherogression
playlist file to be referred identifies a playlist
cohimkadt hamater s @spones stionat d iadae Hexr bt be plTngedobbck] unit
The Java virtual machine calls a BD-J object in
ofather daagbawkt HeminselObpeahlson wovie GpEdtdri gresponse,
program and executes signaling of the Java ' ‘
foappiiapion progr ansatcopgragicano am@ gppruéasi giwvigation
managenent table included in the BD-J  object.
copprsdguanclydechénprhgbaekleadvinevieoebigaam e ity onler of
changes the progress of the video playback of the
the ppguenpge. Thus, in a manner similar té general DVD players,
the playback device 101 displays a menu on the display device
toallowa user to select one of the commands. The playback device
101 then executes a playback start/stop of a title or switching
to another title in accordance with the selected command,
thereby dynamically changing the progress of video playback.
[0038]
<<BD-J Object File>>
[0039]
The BD-J object file 2047A includes a single BD-J object.
The BD-J object is a program to cause a Java virtual machine
mounted on the playback device 101 to execute the processes of
title playback and graphics rendering. The BD-J object stores

an application management table and identification information

of the playlist file to be referred. The application management
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causes the display device 103 to display graphics

i ndependently of the title video. [0040] JAR
Directory>> 15 [0041] The JAR directory 2048 stores
the body of each Java application program executed in
accordance with a BD-J objects. The Java application
prograns include those for causing the Java virtua

ta 8h§_£‘§iégt$]§:§3‘ffs@|&y back, %ﬁi@a&&%@%@o@%ﬁ% £86t are

causli ng ava virtual ne to execute

g ' eLi 0 <A = :
oSS et eV e g,

idéﬁEgg%hEi%ﬁg’igor{gécfc‘;@@ﬁpeﬁé %J}a(%@_t( ESh of 06 M re@Béred

I's obtained by nmultiplexing a urality of elenentary

1a8ht¢aiBs El Siad1iscarsthamplt Cesthadpghdshavangitle to be
el ementary streans nultiplexed in an AV streamfile

pla‘?eaoﬂﬁé\kus‘ﬁﬁef@év@'\ﬂi/ml Gila ) vé dedl JdregeD- JThdjA¢t in

streamfile 2046A shown in FIG 4 has multiplexed

actBesanhBeavPth BRE YV icgraratiioreama0dpppicaal pnaudbgram, and
streans 402A and 402B, presentation graphics (PG

ex8tneaBbs #9341 and ¢D3Be davansppadtavéogrepbgran REcerding
stream 404, secondary video streans 405A and_405B, and

t ca thee cpplal ga hudno meneggena0s. thbdeincihededi haryhe BD-J
video stream 401 represents the primary video of a_

obimdte, @ondsetieesbtyndaby \bldedatl ede®la95A0andvagsEcally
10 represent secondary video of the novie. The primary

cheinges t&e progress of the video playback of the title, or

causes the display device 103 to display graphics independently

of the title video. |

[0040]

<<JAR Directorys>>

[0041]

The JAR directory 2048 stores the body of each 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
causing the Java virtual machine to execute graphics rendering.
[0042]
<<AV Stream File for 2D Video>>
[0043]

The AV stream file 2046A is a digital stream in MPEG-2
transport stream (TS) format, and is obtained by multiplexing

a plurality of elementary streams. FIG. 4 is a schematic diagram

showing elementary streams multiplexed in an AV stream file
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the nmajor video of a content, such as the main feature
of a novie, and is displayed on the entire screen,
for exanple. On the other hand, the secondary video
i s displayed simltaneously with the primry video
with the use, for exanple, of a picture-in-picture 15
met hod, so that the secondary video inmages are
209&&%5@’(?%0'1‘”3%3.}{3%# SE M RAQWPE gseoLedron Ahathdbn file
screen displ yéﬁg the primary vided i mage. Each video
20254 EAB P 4 dybyaa AR SH s IVPEGp2 i mPEGr ddeo
%, ordnél\llgq'ngC-l. ?0045] 0 The pri rralry Sﬁdi'lg ger

stf%éﬁ%,"’%n%% 404BJ epresmbta 3w arfd umy, puesenehtion
the nmovie” The sSecondary audi o stream 406 represents

gr%ﬁﬁ@@ga(yGﬁL@if-éétﬁ’s_ beo 98 xad wid3dIB,t Be phiteebytdvdi graphics

ach audio streamis encoded by a nethod, such as

(TAF Scrdh byo 4 DisgidaldaRhusideokbyebngi a4 asd 405B, and a
regi stered trademark), MP, 25 DTS (Digital Theater

seSyateny negistetedatr ademark), DTS-HD, or |inear PCM
(Pul se Code Modul ation). [0046] 26 The PG streans 403A

[0and]403B represent subtitles of the novie. The PG
streans 403A and 403B each represent subtitles in a

di f feeemtinamngvigeo boreanahdl EerrRsentssthedpy Uoyry video
represents an interactive screen. The interactive

ofser gavis Sad ebhed SByoBidepysiHEas aphieats udeps and 4058
interface (GUJ ) conponents on the screen of, the

regirepeay 8evPedary3vifensef thHRQRY teentlf Piihaaryidec is
401-406 contained in the AV stream file_2046A ar .

CheqEio FARCRPHAGRICMS FRFBGS CRBMANARBFEU 10T AEOVEe:
an%LJ!esn%ri)gp\{Llagfee% 31!1 rt%aemeﬁg}.rlessggeseirg,n %gr\,\é}tcahmgig . %1' gﬁé ‘other
hand, the secondary video is displayed simultaneously with the
primary video with the use, for example, of a picture-in-picture
method, so that the secondary video images are displayed in a
smaller window presented on the full screen displaying the
primary video image. Each video stream is encoded by a method,
such as MPEG-2, MPEG-4 AVC, or SMPTE VC-1.

[0045]

The primary audio streams 402A and 402B represent the
primary audio of the movie. The secondary audio stream 406
represents secondary audio to be mixed with the primary audio.
Each audio stream is encoded by a method, such as AC-3, Dolby
Digital Plus (“Dolby Digital” is registered trademark), MLP,
DTS (Digital Theater System: registered trademark), DTS-HD, or

linear PCM (Pulse Code Modulation).

[0046]
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primary audi o streans 402A and 402B are each assi gned
with any of PIDs from Ox1100 to Ox1ll I F. The PG
streans 403A and 403B are each assigned with any of
PIDS from Ox1200 to Ox121F. The I1G stream 404 is
assigned with any of PIDs from Ox1400 to Oxl 41F. 15
The secondary video streans 405A and 405B are each

| P A I
LSS WLl S TR gt e
mo%.gz fﬁ@@@%xﬁ@ £LdfNFng dR@ARL A BepPelsen? subtitles

mat i ¢ di agram show ng a sequence of packets 20 in

me%Phdfk@gP@ﬁ@f Y 2SR, MUk Plex@sblicn thge A¥cStdEeadam 404
file Firstly, a video stream 501 having a

regkéééhtﬁ)’aﬁf iMtdeqctragescrbsnconver igdetactiver segeeh is
ES packets 502. Then, each PES packet 502 is

cregp¥ardedikpoain§ ?ﬁ&ﬂﬂ@icéﬂ&seﬁ trhtarEyceaG@l)dicomponents
stream having a plurality of audio franes 504 are
onCoR¥estedehnbd ahd5dsepiley atvRPES packets 505. Then,
each of the PES packets 505 is converted to a TS
[opacket 506. Simlarly, streamdata of the PG stream
507 and the 1G stream 510 are separately converted 27
i nt Bha skenastafy PESegacke03-308 eortainediigsthe PEStrean
packets 511, and further into a series of TS packets
£i50928A6Aaaserident bfiqE biadkaeke s IS r ROt V&Y . example,
Lastly, these TS packets 503, 506, 509, and_512 ar
ther PEAGREY antieRI 25 ERax &Pl Af028REIBEAHR NPT 6x1011. The
constitute the AV streamfile 513. [0049] FILG IS
PréERENERIE1E| Hyreams Howngnd ‘ﬂ%%%.a}reoﬁag%ﬁﬁaanego‘flth any

storin a vi deo stream 601 PE ckets

oibin ik ity o e om0 FY Droeets TR AENV 43 are
ea%égg%géggég Wi ﬁ%%glg L?%BS gagh &x958of A1t ehik 1o
stream 404 is assigned with any of PIDs from 0x1400 to Ox141F.
The secondary video streams 405A and 405B are each assigned with
any of PIDs from 0x1B00 to 0x1B1F. The secondary audio stream
406 is assigned with any of PIDs from O0xX1A00 to Ox1AlF.
[0048]

FIG. 5 is a schematic diagram showing a sequence of packets
in each elementary streammultiplexed in the AV stream file 513.
Firstly, a video stream 501 having a plurality of video frames
is converted to a series of PES packets 502. Then, each PES packet
502 is converted to a TS packet 503. Similarly, an audio stream
having a plurality of audio frames 504 are .converted into a
series of PES packets 505. Then, each of the PES packets 505
is converted to a TS packet 506. Similarly, stream data of the

PG stream 507 and the IG stream 510 are separately converted

27




10

15

20

25

and the data amount thereof was separately reduced.
Here, pictures nean the units in which video data is
encoded. A noving inage conpression codi ng nmethod
such as MPEG 2, MPEG 4 AVC, and SMPTE VC-1, reduces
data amount by using spatial and tenporal 15
redundancy in the noving i mages. Inter-picture
._predictive cpdj i s enmpl t he, et '

e Rt R LR R S
oding, ~fir fer i Gt WLe. | Si ;
S1gachig eIt S chetag T rhe EeparEelE il and® series

| e LEf 5 al@l o 1\, PLesent ki L2 503
e A S e (e

50%€Ck 9%, iasncfgtlécégg PLLYRSD dhe nRhicliiexld PRtENSREed ream
and the re h

erence picture, and then "notion

toCompeRIatitanthe RET Lered B4 i¢sisig the notion vector.
Furthernore, the picture processed by the notion

[o®arpensation is subtracted fromthe picture to be
encoded, and then, spatial 25 redundancy is renoved
f r omriches did hesenera bet wRierytde spicstimges . de tRhils pfeactethod
picture is reduced in data anmount. [0050] 28 As shown
fornsEbEing, a tthielad deaesir 6am 601PES ieaike tan 610 2pi Asuslgown in
yyl, a P picture yy2, B pictures yy3 and yy4, ...,
FI&t.a6t i Ty theoenctlg nigoprokiese, of Hietvides skzepincé Qi esvideo
conpressed by intra-picture predictive coding that
datsesforbyghavpiepufeame pe Hiehdoded Wreabad amyone picture
reference picture. P pictures are pictures conpressed
ansy the edaph ceupEnpr ddiatigafe WY AgPanatedFesadiced. Here,
unconpressed form of one_ al ready-conpressed picture as .
Pigtyrsterent ¢hs EPBFé.lnI'W@lBth%:%%? date &8 Ry pynoving
_inter-picture predictive_ caoding that sinultaneousl¥
images CPRBY GRE HRAPr ity mtinefﬂn%uglfl JSMYPEG-2, MPEG-4 AVC, and

al ready-conpressed_pj ctures as referenc I, res.
SMPTE VC-1, ggduces dgta amount Sby uselng s%a 1%E“aﬁé temporal

redundancy in the moving images. Inter-picture predictive
coding is employed as the method using the temporal redundancy.
In inter-picture predictive coding, first, a reference picture
is assigned to each picture to be encoded, the reference picture
being a picture earlier or later in presentation time than the
picture to be encoded. Next, a motion vector is detected between
the picture to be encoded and the reference picture, and then
motion compensation is performed by using the motion vector.
Furthermore, the picture processed by the motion compensation
is subtracted from the picture to be encoded, and then, spatial
redundancy is removed from the difference between the pictures.
Thus, each picture is reduced in data amount.

[0050]
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Note that sonme B pictures nay be referred to as Br

pi ctures when the unconpressed forns of the B
pictures are used as reference pictures for other
pictures by inter-picture predictive encoding. In the
vi deo stream 601, each picture with a 15 predeterm ned
header attached constitutes one video access unit.

he. i ‘ _ . )
\Ti ?Q ISGLWHeS, F38 k%e, EF%gfslfﬁéH%AgggaM'G@Q.QC&Q’E&@HEQQ'LlpB_Bture

€0 access units. shown in FIG 6, each

E Ntz 0 d 602Raandng £
W@E% ﬁ%ggFug%%QTh% ql%&?lcrfe%?gyéyfiga%*g@P pi ct l?r e ;?2 en

tn@nd-dhe Bipict ures givdand yyd-of dikeutiedeo compeadised by
601 are separately stored in the PES payl oads 602P of
in@ti g1 eptire R Diaskets LR ndFavbtReheadsr abh2dture to be
stores a presentation tinme and a decoding tine, i.e.,
en@o®I& Wiresentali peférarestpimuand F25i at DFSs (sdec pdictgres
ti me-stanp), respectively, of a picture stored in the
comEBe pagtiong 6OAPPrepithersapreBEStipzekepd802. theds52ke29 the
FIGS. 7A, 7B, and 7C schematically show the format of
unaompBepaeletfotl ahd caesoatreaprckenpyesednictigrienggs a
the AV stream file 513. The TS packet 701 is 188-byte
refengncapistowre i EhelEpicEaret he CPERFEEREC Ty inter-picture
conposed of a 4-byte |long TS header 5 701H and a
pregichyve FoAFnIStPayl 63AULGEPSONSdY PESSpidefiicompPressed
di vided and stored in the TS payl oad 701P_of a .
formpiady BHe TS QK EICNPHSE SEhRhC YT RESFF S FOIRPSE Y&t ures -
information such as a PID.. The _ PID 'genti ies., a h
Nogpelit £OPSsP Righ RS RgYdat FSHGTEA PR Ahe ures woen

enf YO AL MNP PER PRSIl 803, L ] 000Y{ U e
piggu@%%ke 01201o'ther pictures by inter-picture predictive
encoding. In the video stream 601, each picture with a
predetermined header attached constitutes one video access unit.
The pictures can be read from the video stream 601 in video access
units.

[0051]

As shown in FIG. 6, each PES packet 602 contains a PES
payload 602P and a PES header 602H. The I picture yyl, the P
picture yy2, and the B pictures yy3 and yy4 of the video stream
601 are separately stored in the PES payloads 602P of different
PES packets 602. Each PES header 602H stores a presentation time
and a decoding time, i.e., a PTS (presentation time-stamp) and
a DTS (decoding time-stamp), respectively, of a picture stored

in the PES payload 602P of the same PES packet 602.

[0052]
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When the AV streamfile 513 is witten in the BD- ROM
disc 101, as shown in FIG 7B, a 4-byte |ong header
(TP_Extra_Header) 702H is added to each TS packet

701. The header 702H particularly includes an ATS
(Arrival Tinme Stanp). The ATS shows the 15 transfer
start tinme at which the TS packet is to be transferred

_to @ EISD f]% '?%él Qﬁc’id’?c %Yéﬁﬂgéﬁ escl'?clﬁ»g({g'%'fo\@?da@ of a

escr ter. In € manner bove

TGk DAGKE A AL ¢bSrEOPERUAI7HY BrIZr N £hd @AG AV stream

ource packet and Mﬁlt en Into the AV streamfile

f1§é35190“15f?é4l¢%nb5)éke%37§*ﬂ0i@ gk HhGe 16ngt.n8s20hown in FIG.
plurality of source packets 702 are sequentially

7aar £aRoed 7]boacksalae"/eS\i/ siresmpdide SA% e sOUdiy TS header

packets 2 are serially "assigned fromthe top of the

70AM sheeam gileybd3lodfersesayloadunder s Bd¢h @Y gthcket is
SPNs (source packet nunbers). [0053] 25 The TS

dipaakatsnd onbaedeith the tizepdV sdd eampfot e diftlaident Thgseket
are converted froman elenentary streamrepresenting

70audEachVvidlémadabtiottHest ands t hef dithaet 1 Tihesukd packeBED. The
al so 30 include those conprise a PAT (Program

PIAssdentlfvas Tabl e)ementRMy s(tRresgy aviig fabhejtore®GR the
(Program Cl ock Reference) and the 1|ike. The PAT shows

PEShpa Pl 0réf6 GLPPMhamEhedels inRakeR: S8felArecoReRrvFee. from
The PID of the PAT itself is 0. The PMI stores the 5

dapppstpyefdt inyiag Thoasllarch(7dyfP Str éaﬁsSﬁ@ﬁrEm@f@t 701.
video, audio, subtitles and the like included in

WheanEhAA S t5tezaan fille SRd1E HEE Bt 197 bidt &enEBr kel %hS%flol

the elementary streans. The PMI h
SRR or S50 ot 7 52 in@nwead?ega?&?ﬁ#ﬁ%'xﬁsadeﬂ 702H

s<CSBEPLET SRR RLoULatLY DBy LALOLIELLON St 28 00y
incq.udés an ATS (Arrival Time Stamp). The ATS shows the
transfer start time at which the TS packet is to be transferred
to a PID filter inside a system target decoder, which is
described later. In the manner described above, each packet 701
is converted to a 192-byte long source packet and written into
the AV stream file 513. Conseguently, as shown in FIG. 7C, the
plurality of source packets 702 are sequentially arranged in
the AV stream file 513. The source packets 702 are serially
assigned from the top of the AV stream file 513. The serial
numbers are called SPNs (source packet numbers).
[0053]
The TS 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
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streamfile is permtted or not. The PCR stores
information indicating the value of STC (System Ti ne
Clock) to be associated wth an ATS of the packet.
The STCis a clock used as a reference of the PTS and
the DIS in a decoder. Wth the use of PCR, the 15
decoder synchronizes the STC with the ATC that is the

. f f th
<4 o b S W e s Ry e
e
Pﬁgg:éaeup l\é%é%éﬂ]f% 0 & Pé}{ @f@%{f&lﬁ %%ff’ergn%g)layﬁd the
hg%/rr fgﬂétw MC@& oiflﬁtdfaemﬁl\ﬁf arfratican 893 ththeame AV

eader I ndi cat es e length of data stored in
stEQEmPM1€1%h£§§B desald pher 18021 £rek af eshkopih&tores the

entire AV streamfile 513. The aforenenti oned copy

pr6eNtsEhck E{/Qﬁg‘ﬂ:h@ Neh&mdasgiibed reameneephreblating video,
descriptors 2 Each piece of stream i nfornmation

auf93,r st ec1£8 andi theremte DNEl@ded hin edlenesamer WV stream
streans included in the AV streamfile 513. Each

£ipkecen®@fchet seamibat er ivet oo 808N iofc Ehdes]l emst ragmsttygens .
31 803A, a PID 803B, and a stream descriptor 803C. The

Thet PRAM g Ras803Aibnel delesr ipient $ fieatt iorg itef bhedghV Gream
of the codec used for conpressing the elenmentary

fideredie ThecPipt8@3Bpantiicallesyhdiavel Brgformesion such as
el enentary stream The stream descriptor 803C 5

copryc lapaégrodt timi o t irfror shewbrd ovhehbes| eppiiiagy ot the AV
stream such as a frame rate and an aspect ratio

stre@B5Eile<dsi permisitest iogn ol e Fhe [Pd%%at%SFll@fC@m}%lon

a schematic diagram showi ng the data tru tu
indicating the value of STC (System Time C ock? to be associated

with an ATS of the packet. The STC is a clock used as a reference
of the PTS and the DTS in a decoder. With the use of PCR, the
decoder synchronizes the STC with the ATC that is the reference
of the ATS.
[0054]

FIG. 8 is a schematic diagram showing the data structure
of the PMT 810. The PMT 810 includes, from the top thereof, a
PMT header 801, a plurality of descriptors 802, a plurality 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 file 513. The aforementioned
copy control information is described in one of the descriptors
802. Each piece of stream information 803 relates to a different
one of the elementary streams included in the AV stream file

513. Each piece of stream information 803 includes a stream type
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. of aclipinformation file. As shown in FIG 9, the
clip information file 2045A is in one-to-one
correspondence with the AV streamfile 2046A. The
clip information file 2045A includes «clip information
901, streamattribute information 902, and an 15
entry map 903. [0057] As shown in FIG 9, the clip
hRf ' 01, . ncl ' 1

80%%%?3&3! 838054 4¢/ %E’Eéaﬁ d%é/éfﬁﬂéﬁts%ﬁq Phe &tream type

starf time 901B, and a pl ayback end tine

809810 1he S YisieP il 2Q A hRdi-gat esnt he tMRXEaHar 3ted for
transfer rate at which the AV streamfile 2046A is

cohp@Bebehgethe tol dten 25, fddricin | AnheI8YSt 8 il idRites the
decoder, which is described |ater. The interval

pIbetyeenhé he 18hSn tafryt her st Ce Thpacketsan ndéberMAytor 803C
streamfile 2046A is set so that the transfer rate of

inthedseuscer paaketinSotmant i@t dfo thbee Sysértaratsam, such
| ower. 25 The playback start tinme 901B shows the PTS
asoh flramei dececacadsan asipecltocattéd.at the top of the AV
streamfile 2046A. For instance, the playback start
[opBA® 901B shows the PTS of the first video 32 frane.
The pl ayback end tinme 901C shows the value of the STC
<<feinydnforpasdencFiileed time fromthe PTS of the video
access unit located at the end of the AV streamfile
[09846A. For instance, playback end tine 901C shows the
sum of PTS of the last video 5 frame and the playback
ti mEI6f 8nks 13 Afkerpdgssflagran g8orsng Shpdtaltd Structure
diagran1shomﬁn% the data structure of, the stream

ofatd ri bR e 1PAPSIREEPHN 190E - AS sRBRM™ iPFITEC 107 the clip
._Rieces .of atirihu i nformation of the el enentar .
P O B 1D 20500} AT BHONF T HoaPPP P SPLEL B £h the
AVEéaggegrinetCieleOfZOa%tAr.i ‘?Hteeclip information file 2045A includes
clip information 901, stream attribute information 902, and an
entry map 903.

[0057]

As shown in FIG. 9, the clip information 901 includes a
system rate 901A, a playback start time 901B, and a playback
end time 901C. The system rate 901A indicates the maximum
transfer rate at which the AV stream file 2046A is transferred
to the PID filter in the system target decoder, which is
described later. The interval between the ATSs of the source
packets in the AV stream f£ile 2046A is set so that the transfer
rate of the source packet is limited to the system rate or lower.
The playback start time 901B shows the PTS of the video access
unit located at the top of the AV stream file 2046A. For instance,

the playback start time 901B shows the PTS of the first video
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information is different dependi ng on whether it
corresponds to a video stream an audio stream a PG
stream or an |G stream For exanple, each piece of
attribute informati on 902B corresponds to a video
stream and i ncludes a codec type 9021 15 used for the
conpression of the video streamas well as a

ol wtio an_as hO f r-at.e

2550 S PhavERck i hER FLC IR A HETE G et

deltl% <t h r%r&rﬁﬁ‘f@d P RC & Qi 2udl T8t fEAM AL @ cess

or mat1 on corresponds to amaudio stream and

unfl@S] Ge£Qdeg + e 9927 Use eyl O+ LOPE 883102% 220rb e nstance,
audi o stream the nunber of channels 9026 included in

plei®ackldhe sikeaiy1@ dripagr 29d ofapdgdos i it video
frequency 9028. These pieces of attribute information

£r3a@Baaiad 9026 1akBadked imkObfi Bkl &hriakieng a decoder in
t he pl ayback device 102. [0059] 25 FIG 11Ais a
[o®cldg@mat i ¢ di agram showi ng the data structure of the
entry map 903. As shown in FIG 11A, one entry map is
pr oIdedld ars easthehathe ddabpoamsishearithg hheh#a ¥/ structure
streamfile 33 2046A and is associated with the PID of
ofatber sespand trigribhuwes irstomswhnickhe 0ent Ay shpwi0Bl BEGa 10,
video streamincludes an entry nap header 1101 and
piedesyoporbtsiluoe infatwation of Shdeeleémentarliiestippams are
The entry map header 1101 includes the PID of the 5 |
aW@m\%Wﬁg JdiféersnteBRPENA0RRe EFRIPIRAD AT Ftimidute
entry points_1102. Each entry point 1102 is,
infergiatanon SsAdH ARt parPenging T MipSthgl Wpi¢orpronds
in correspondence with a different entry nqg | D
tq Eﬁil@eﬂig?a%@fbﬁdi?(%t%’%?cét%% SETBTY /0Pt GG Strean.
ictures.in the video strea and t.he  SPN 1104 .
F IhdﬁéﬁpggevheefﬁhfiP%?chhPFLC?Eﬁ¥ﬁBu?%e *néﬁ%W%ﬁif?r1902B
cc}rr}ees/i\)\éns sr %maf {/'ll e%og’gifeam and includes a codec type 9021

used for the compression of the video stream as well as a
resolution 9022, an aspect ratio 9023 and a frame rate 9024 of
the pictures composing the video stream. On the other hand, each
piece of audio stream attribute information 902C corresponds
to am audio stream and has a codec type 9025 used for compressing
the audio stream, the number of channels 9026 included in the
audio stream, a language 9027, and a sampling frequency 9028.
These pieces of attribute information 902B and 902C are used
for initializing a decoder in the playback device 102.
[0059]

FIG. 11A is a schematic diagram showing the data structure
of the entry map 903. As shown in FIG. 11A, one entry map is

provided for each of the video streams in the AV stream file
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[0060] FIG 11B schematically shows, out of the source

packets included in the AV streamfile 2046A, source

packets whose correspondence with EP_IDs are shown by

the entry map 903. Wth 15 reference to the entry map

903, the playback device 102 can specify the SPN

within the AV streamfile 2046A corresponding to an
itrary poaint .duri.ng.the C f ' ; :

20§%$ lSF%FSIOﬁ,g.f’igﬁ %l%g tlQJeaﬁ( A‘f Q| CE @eggggxgé_ﬁxg video

e, 0 €éxecute specral p

stz]i’_%%lm1 a8 d f%?ltc'rfyoﬁ%gggo 3P rq(f %\Mfgge ﬁt e Pl ayhack, daviseeent ry

Speci fies‘so e packets avi ng t he -SPNs

maé%gé”aec%lro ri‘iieriga{-ﬁ & @rg%dri%g’ﬁ.ll@i ng the &MY JMRr from

and “Selectively acts and decodes the source

thgaﬁggt._STheA%n]%r?eﬁfél hddied Piet WgcO@ederhe PID of the
sel ectively played back. Thus, the playback device

cotP@spBAathE 1 $1886 | ¥t Pesh AiiA thee SRRGI BInunBeay RAECKhe entry
wi t hout anal yzing the AV streamfile 2046A. 25 [0061]

potabPkavldst kbhest rit §863E 3D FE G irdibimatal GcbhoRting a pair
di agram showi ng the data structure of a playlist file

of 2011 Therd ey hitst {hlerk2eponddineet wsth hedi pf eydaclentry
path of an AV streamfile 1204. More specifically, the

mapl @apl i(8p_fbD) 112860 ThewsTpoLtBNSnBicaP2s an@TR3ctfoepeh I
actually 5 decoded in the AV streamfile 1204 and the

pidecedsngnotiervideot sieseaporandishePSPNA 1 Mnd g .cafigs the
playlist file 1200 particularly defines with PTSs a

firang8PBfimatkdbig tiHee gopticshige PR, the ARrRti=an Hatlearo46 -
to be decoded. The defined PTS are converted to SPNs

[0660fhe AV streamfile 1204 using the clip 10

information file 1203. _As a result, the range of each
of FAE. 11B schematically shows, out of the ‘source packets

included in the AV stream file 2046A, source packets whose

correspondence with EP_IDs are shown by the entry map 903. With
reference to the entry map 903, the playback device 102 can
specify the SPN within the AV stream file 2046A corresponding
to an 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

having the SPNs 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 be selectively played back. Thus,

the playback device 102 can efficiently perform the special

playback without analyzing the AV stream file 2046A.

[0061]

<<Playlist File>>

[0062]
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portions Pl, P2, and P3 is now defined with SPNs.
[0063] As shown in FIG 12, the playlist file 1200
i ncludes at |east one piece of playitem (Pl)

i nformati on 1201. Each piece 15 of playitem
informati on 1201 defines a different one of playback
sections in the playback path using a pair of PTSs

res 1
e L N i e
of & paentidd ed 1Ry 1308l ayihL gmdP 1 e qtiqet szbenmf@@c@é the

pl ayi ttem i nformation 1201.” The pi eces 20 of playitem

pléE}EQERB;%é&@ o204 2BF @ cWehid p1EM A0, FRR Sp&elFaSa11Pe the
or der t he correspondi ng playback sections in the

plBkaybackildatdpo BaweEssbytidbhe Ml apbackn@athiefb@ actually
series of playback sections defined by the pieces of

depbaygidt ¢ tREORTBEto8ak20114 s120ef @nd ethd Adesodindgrebrier of
pat h* 1205. 25 [0064] The playlist file 1200 further

thesel upest bonentrl, merk 1202. PIhe Brir plagikst202ile 1200
shows a tinme point in the main path 1205 35 to be

paatticalbylyl dgéinbacki ti T Sentr yange ol 202 hcafi ee portions
assigned to a playback section defined by the

Plpl &¢i.t @na rHorhat oxrd 20d. beFdﬁC@ﬁ&dpl@heaﬁaﬁmmﬁﬁlﬁTS are
FIG 12, a plurality of entry marks 1202 are assi gnhed

COPHe§ﬁ§dp¢@C§P§E ﬂfa$mﬁeﬁN|ﬂﬁﬁﬁﬁﬁ|ﬁﬂiqqlaﬂﬁ Usimge the clip
entry mark 1202 is particularly used for searching a

infexpatipssifiilenlsf 3pl a;?backeﬁhiﬁrrs}%aoﬁ%%e%% ¢ach of the
made. Wien the pla Ilst file 1200 defines a playback

POFERTFor la Fovi 81 e 1S AW iGrdiidifk Wit TSy marks

1203 may be assigned to the top of each chapter.

(086 equently, the playback device 102 enables 10 the

rmVIA% t's olw% %_191 BEGpl i‘%edtggcél% l:ngl.{ereoﬂ@gylr?cleuges at
least one piece of playitem (PI) information 1201. Each piece
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 Tl and the end time T2. Each piece
of playitem information 1201 is identified by a playitem ID
unique to the piece of playitem information 1201. The pieces
of playitem 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 playitem information 1201 is
referred to as a “main path” 1205.
[0064]
The playlist £file 1200 further includes an entry mark 1202.

The entry mark 1202 shows a time point in the main path 1205

35




10

15

20

25

chapters. [0065] FIG 13 is a schematic diagram
showi ng the data structure of playiteminformtion
1300. FIG 13 shows that the playitem 15 i nfornation
1300 includes reference clip information 1301, a
pl ayback start tinme 1302, a playback end tinme 1303, a
connection condition 1310, and a stream sel ection
h o L o , .
o {RYE 3R 20001 sl JRERLFIED B Ry
to HeHeSSBL ¥k Q1SN BREH R AP HeOp SEYS t erhhion il yelaickn 1201.
start"tine 1302 and the playback end time 1303
Fofeéie&r@élé! el ¥s shiownt hen BTSS. of2 | he glepraand yt g endref marks
the AV stream file to be decoded. The pl ayback device
12892 refy$i dried k> enkr piedapofrphayiee| it dmiaorineat iRIN#1.
file indicated by the reference 25 clip information
Thd 3t ranchrebtabnsi SRS triespent 1w elsed Corr esponiding & start
the playback start tinme 1302 and the pl ayback end
potiitkoh30F. pllEytadihevipdmybandoteviccesE02id deadée f | Bgen the
36 portion of the AV streamfile to start readi ng and
plpiaystbhtke 12@0 Adfsitresnm pillaybiack Prom £0E 3 Ml itddle.
portion. [0067] The connection condition 1310
fogpeustansea Womdintinn Megks 5 20enhAedt PRgATF SRS nERydde top
to be played back between the pl af/back section define
oftgach ghiaptelr pfappacrestayr Ehad B0Rdndevirs hieenables
end tinme 1303 and the playback section.s e%ifi ed b
th?h@oaﬂ@vité&slepit&é@eofpigﬂé%t]@ﬁFFnFB?ﬁEFPEn rR™ REY ©f the
playlist file. The connection condition 1310 has
cheptg&stypes, "1", "5", and 10 "6", for exanple. Wen
[Otot%%]connecti on condition 1310 indi cates

FIG. 13 is a schematic diagram showing the data structure
of playitem information 1300. FIG. 13 shows that the playitem
information 1300 includes reference clip information 1301, a
playback start time 1302, a playback end time 1303, a connection
condition 1310, and a stream selection table 1305.

[0066]

The reference clip information 1301 identifies a clip
information file that is necessary for converting PTSs to SPNs.
The playback start time 1302 and the playback end time 1303
respectively show the PTSs of the top and the end of the AV stream
file to be decoded. The playback device 102 refers to the entry
map from the clip information file indicated by the reference
clip information 1301, and obtains SPNs respectively
corresponding to the playback start time 1302 and the playback

end time 1303. Thus, the playback device 102 identifies a
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"1", the video inmages to be played back fromthe
portion of the AV streamfile specified by the piece
of playiteminformation does not need to be

seanl essly connected with the video images to be

pl ayed back fromthe portion of the AV streamfile
specified 15 by the previous piece of playitem

poft!‘:f e L AN stheaRt Befe h@@dstaﬂ@%éﬂ%gcgﬂﬁeﬁkbyﬁ back

condition 1310 I ndicates "5" or "6", both ™ the video
thd "R eétfé’ar{? esPh Y g basknnerd {Qeheiseasl péﬁt Yon.
connected with each"other. [0068] 20 FIGS. 14A and

[0déP each schematically show the relationships between
pl ayback sections defined by the playitem information
t 0 bRe COBHIREE EtoMheshd 161 @I isprecidiidist isorobdifion for
indicates "5" or "6". Wien the connection condition
codrRdOringdiichied mabes as Ishplayed BhGk HetyeehahSTpdagback
two pieces of 25 playiteminformation Pl#1 and Pl #2
se@myjohedefidnnsetyt izvvepaThadf pdayPaSkTEtart Heiresmdlap2 and
the first AV streamfile 1401F defined by the
playesgekl emgdftime 3@y iaminthe alrabiask Rt iond sprsifged by
at 37 the top of the second AV streamfile 1401B
thelgiiavddusypites Gfoplavi hem sEEOTmayiap oo ikt fohile-
Pl #2 may be inconsecutive. Note that, in this case,
TheeverBECEbARt PR ft tEoRd} 31O idtT 3R txRfti sfidd. For and
exanpl e, when the second AV strean1f|Ie 1401

6Pty GHABIE - d@kaaaefrh%@&é@&&éﬁﬁnﬂ)a HaéOF. B%%OAvdlcates
S S R R TR 17 o
Avaﬁﬁfggété qﬁ&%%%i (%Eg%ggﬁep%?%gs éﬂﬁf reanl ﬁ&g%%tlon
aoBieaf fe S hot HE wtbler A G Page YR PRSP Rpd dmases
to %nSZLa%S%ack from the portion of the AV stream file spec:.fied
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.

[0068]

FIGS. 14A and 14B each schematically show the
relationships between playback sections defined by the playitem
information to be connected when the connection condition 1310
indicates “5” or “6”. When the connection condition 1310
indicates “5”, as shown in FIG. 14A, the STCs of two pieces of
playitem information PI#1 and PI#2 may be inconsecutive. That

ig, PTS TE at the end of the first AV stream file 1401F defined

by the preceding first playitem information PI#1 and PTS TS at
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t he connection condition 1310 indicates "6", as shown
in FIG 14B, the first AV streamfile 1402F and the
second AV stream file 1402B nust be handl ed as a
series of AV streamfiles, in order to allow the

decoder to duly performthe decode processing. 15 That
is, STCs and ATCs nust be consecutive between the

th%! nga 1 gé‘géilter e%é%& %\24Qg§e%d ftlE% %.Ql d A SILLAT) the

errirng to agal n, the

fof?. seleeld o n%f’p% £ 11302mathowse B hﬁ%’ 1 11(')1consecut1ve .

ary strea at the decoder 1nt

No e&%&%k i0eVh e J2% CaRveehaCtohbpPhine Mheit BB hivse be
duri ng the time between the playback start time 1302

sa@ﬂgfiQS Pk&Y hackmp BOd dhd® thit0FBectiRl v eafesel €6llie0n401B
tabl e 1305 part|cularly includes a plurality of

1sSéu1ls§m@<BJtt£d> es dReFasibRiquidie: 1St teAMhee Mtikises AV388ream
i ncl udes a stream sel ecti on nunber 1306, stream 25

fipatiu o1k oramid of $867AV artthsin €drhadsdentdbi cath®rrreated so
information 1308 of a correspondi ng el enentary

thatr eam dddedst ream sedeitliorie anderechel 308 ear Eugeheginore,
nunbers assigned to the streamentries 38 1309, and

thastdsbyf timee pbhytiae kewtho o tapritdeimad yn de first AV
el ementary streanms. Each piece of stream path

stirabur fal € onudBoTveshamstlem st rigzang 9% the widdle &fream
elenmentary streamto be selected bel ongs. For

coakahprd, 11 henaesoREHY AERANE b1 frat (it 28her diis when
‘main path", the AV streamfile corresponds to th

thel FRPATbE PRIFIAF 10 i Inth (e 4066 By Sthe °F ef %Feﬁa%w%ﬂrb FIG.
Lo OO0, 10T, L L0 BT BTl | AL B 0 A0, o
SRR s BTSSR A 0, oo
orldggﬁl gc()jgglow tkrl]ee dsélé% tc\al\%% %’ pc'élxpf’g]%{' the decode processing.
That is, STCs and ATCs must be consecutive between the first
AV stream file 1402F and the second AV stream file 1402B.
[0069]

Referring to FIG. 13 again, the stream selection table 1305
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 1302 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 number 1306, stream
path information 1307, and stream identification information

1308 of a corresponding elementary stream. The stream selection

numbers 1306 are serial numbers assigned to the stream entries
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ID = 1. The sub-playiteminformation piece defines a

pl ayback section that falls between the playback

start tinme 1302 and the playback end tinme 1303. Note

that the subpath and the sub-playiteminformation are

descried in the next section of 15 this specification.

Eagh pi ece of streamidentification informtion 1308

Lndi cat.es t P I :
1R o ohne m PHEEPRERE Y iEE AT ety che

eléxlﬂgﬁi:é%gds&yeér&e. $hieam PaL hyd BioLamt }i'%QE‘h 1306rnHiE on 1307
e ry I Ds

enen streans 1 ndi cated by the are -

shBQEeQBaRbesggééﬁgﬁgmg EEgﬁhgghbQB“@Q@mEB@aQ?S%%@%Em to be

start tine 1 t he ayback end tine

sefLEPRYGH VLGS haWYy idkaRiTe 13 eRENs PrEGR it St heafmation
entry 1309 also contains attribute information of a

13007 $RSPONGith RIBMeNtaky At EeaghmFol 1 Xl dspdits to the
attribute informati on of an audio stream a PG

cl&%}r eaATopmslt 86n!| G 51¢ eandichced esoya e | arguagadeypelip
of the stream [0070] FIG 15 is a schematic diagram
insbewkBfiohhe3zdat aIst chet gkeead9 paftha iplfayimasti ohi [18 0756Rows
when the pl ayback path to be defined includes
“sabbpahhsD Aslé$howine i AV FHGedb, fihe gt aydiict thid elesedtary
may i nclude one or nore subpaths in addition to the
stmakm pat he $50&ctS8dbpst As AF0Ztaeam 56T imes dacle Piece of
pl ayback path parallel 5 to the main path 1501. The
subepilalyitembirBommat ber ilnedddas LAches sHpRERE WiEpDe HyPprath
1503 in the order they are re%Lstered in_the playlist
IDf | - HB0 sSUPh® laeritam AnfpEratire RagRedetings & playback

subpath ID for jdentifying the subpath. Simlarly to
sefhd Onal PR pdeH LE5 B2 EWERRLERS P&ambéf&ﬁékaﬁstfrﬁrﬁ 1302 asd the

seri es of playback _sections. defi.ned by the pieces
Plaﬁ’baC&yi?%ﬁR]i W mdtioon #X98S Mt of]t %ZSEEBBE hs?id  the

sub-playitem information are descried in the next section of
this specification. Each piece of stream identification
information 1308 indicates the PID of a corresponding one of
the elementary streams multiplexed in an AV stream file
specified by the stream path information 1307. The elementary
streams indicated by the PIDs are selectable during the time
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 corresponding
elementary stream. For example, the attribute information of
an audio stream, a PG stream, and an IG stream indicates a
language type of the stream.

[0070]

FIG. 15 is a schematic diagram showing the data structure
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1502 and 1503 is a playback path of a series of

pl ayback sections defined by sub-playiteminformation

#1-3. The data structure of the sub-playitem

information 1502A is identical with the data

structure of the playiteminformati on shown in FlIG

%gb That 15 is, each piece of sub-playiteminformation

i Nc r [P Af QR

A

iné%@@éﬁté%zﬂﬁs? he Bhavhack @ 16 Mehefpitdhelist file 1500

playrteminformation are-expressed on the sane

mall {BcPthS S%e Q}e_mwx@/gagpaftmelgaf adBer 1B e Patl ¥3Q% path
or exanple, 20 in the streamentry 1309 included in

15bhe St saleet bon 18 e5rd 3% h pheyl ey id®h parallel

information #2, assune that the stream path
tol fhermaih @uckd3Qsdindireat esriaubpanbetd srd assanthddiec the

stream identification information 1308 indicates the
suBfasheeasn #and Then, ihnthéesddpaheylsf8 yedhssabpdtin the
ID =0, for the playback 25 section of the playitem
pliapfasretilenl1§80 . the PE&rsbleambirs sre seldictedd as a lsgbpath
decode target froman AV streamfile corresponding to
IDt fer dldemtiidfydmyathersybpatish@imiBprilyeto 4he BpenarREL 1501
clip information of the sub-playiteminformation #2.
thRoOVd b Fleyberhmesh ofie: sebipsayf PeRYPACE frEtbens defined
includes a field called an SP connection condition.
byThee SRecssmek pilow i teTchnEP nahieafli-és eHeh S4nehe subpaths
meani ng as a connection condition of the %ayiteﬁw
1 SORBRMEBEO3S PRLAYBACHEET N HE PEELRAGE bhnyPack sections
condition indicates "57 or "6", eagh portion, of the A
SeEdPesnbYl FHB  BLRY REE Oy ERET A G okt - b1 GhiS e SErdSure
sub-pl ayi tem.i nfornation . ne g 0, sati s t he
of AR R Y LERE PO b D aas 0PPon T Aya Ll Ehe data
structure of the playitem information shown in FIG. 13. That
is, each piece of sub-playitem information 15022 includes
reference clip information, a playback start time, and a
playback end time. The playback start time and the playback end
time of the sub-playitem information are expressed on the same
time axis as the playback time of themainpath 1501. For example,
in the stream entry 1309 included in the stream selection table
1305 of the playitem information #2, assume that the stream path
information 1307 indicates “subpath ID = 0”, and the stream
identification information 1308 indicates the PG stream #1.
Then, in the subpath 1502 with subpath ID = 0, for the playback
section of the playitem 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
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[0072] <Configuration of 2D Pl ayback Device> [0073]
Next, the configuration for the playback device 102 to
play 15 back 2D video inmages fromthe BD ROM di sc
101, i.e., the configuration of a 2D pl ayback device
will be described below. [0074] FIG 16 is a

functi onal block diagran1shomﬁng a 2D pl ayback device

600. Th
relgbtne 30 B SRR oY FesoR Ry s ohr L 2+
[0699 B. The playback unit 1600A has a read buffer 1602,
Systemtarget decoder 1603, and a plane adder 1610.

Theﬁ‘ﬁ?gﬁé%oy@' t t%@ooﬁl@aﬁlé‘yﬁﬁéﬁmlﬁfo%ﬁ@ﬁl@@no IEdlides a
160 static scenario nenory 1605, a program

£ JEZEQC keh 9B quRint sE6Q&niedd 1&5&?3@&1&:9@:{61@ tRét sP6@dnnaction
pl ayer 25 variable storage unit 1608, and a user event

coRk9eessi BErvnet tHE0Samd heedth BydacK alricnnke@dsrardntitie ion
control unit 1600B are each inplenented on a

ofdihtepeayitohegnpbemhel s i That 4ils Avresmatties &y connection
pl ayback unit 1600A and the control unit 1600B nay
cobis@ibe inpleaessethoroa “dngkachnpegtavedoliFicainy stream
[0075] When the BD-ROM disc 101 is | oaded into the
£1BB-ROMed by tvio 360 &centio BEEROMEds iy ep 1apitemdindoagiation
| aser light to the disc 101, and detects change in
nekidghto resftl istfiye 8 hier same eowtlisei A0 RS tRareord Horeh Apsicigbed
the change in the anbunt of reflected |ight, the
abB®eROM drive 1601 reads data recorded on the disc 101.
The BD-ROM drive 1601 has an optical head, for
[0&7&dpl e. The optical 10 head has a semi conductor

| aser, a collimte | ens, a_beam
<Conf1guratlon of 2D Playback Devices

[0073]

Next, the configuration for the playback device 102 to play
back 2D video images from the BD-ROM disc 101, i.e., the
configuration of a 2D playback device will be described below.
[0074]

FIG. 16 is a functional block diagram showing a 2D playback
device 1600. The 2D playback device 1600 has a BD-ROM drive 1601,
a playback unit 1600A, and a control unit 1600B. The playback
unit 1600A has a read buffer 1602, a system target decoder 1603,
and a plane adder 1610. The control unit 1600B has a dynamic
scenario memory 1604, a 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 1600B are

each implemented on a different integrated circuit.
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splitter, an objective lens, a collecting |l ens, and an
optical detector. A beamof light radiated fromthe
sem conductor | aser sequentially passes the collinmte
| ens, the beamsplitter, and the objective |lens to be
collected on a recording | ayer of the 15 BD-ROM di sc
101. The coIIected beamis reflected and diffracted

Alplgréﬁtggl{fgi ' d&ﬂ %?Eacﬁhﬁnﬁﬁf h%%ﬁd ag.@{d £l EBﬂE&%@ unit

pas és t ective lens eam splitter

16808 rt@f £old eed Ilﬂ@)lG‘fﬂ%Pl%EdaBH é.ssfr%i@%trﬁ:qa t%é 'E‘:‘?chult

optical detector. As a result, a ayback signal is
[ogeBerated at a level in accordance with 20 the
intensity of the collected light, and the data is

decpeed thsimy-ide playhaakisi g8aked 0RYS]chd s -BoMRAMive
drive 1601 reads data fromthe BD-ROM di sc 101 based

1600, atheqreskomr @ o el ¢b RyhadiatontTdetiNiigitb®l tAd disc
of 25 the read data, an AV streamfile is transferred

1010 &hé deosktufdlemge 6OR21ighpl agEilettédl Brandclee diigr 101.
information file are transferred to the static

Fustbramboenanoiyg thESchamge dm thdemout bifl xef beaoad d ight,
object file and a BD-J object file are transferred to

theheD dy@mci e 4ol serdroiyta atcofdey An thkedieadl01. The
buffer 1602, the dynam c scenario nenory 1604, 5 and

BDr REMsdmi Ve 160dnhaf FIHeRSAFalensadr & e ehamphef fBpe optical
menory. A nmenory device |n t he pl ayback unit 1600A is

hegdedidds 3 hEemégONANGEPEr 1B6TRE, MBSO ldERitEesl 7S t ha beam
control unit 1600B are used as the dynam c scenario

SPheRERY - 150 PRIRF HHE 4EREI @ KRN0l nFdmRSy 386Fn Aptical
oo AL S 23,10 8 gl e TERlu A et o,
sequentially passes the collimate lens, the beam splitter, and
the objective lens to be collected on a recording layer of the
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 signal is generated at a level in accordance with
the intensity of the collected light, and the data is decoded
using the playback signal.

[0076]

The BD-ROM drive 1601 reads data from the BD-ROM disc 101
based on a request from the playback control unit 1607. Out of
the read data, an AV stream file is transferred to the read buffer
1602, a playlist file and a clip information £file are

transferred to the static scenario memory 1605, and an index
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read buffer 1602 stores therein an AV streamfile. The
static scenario nenory 1605 stores therein a playlist
file and a clip information file, nanely static
scenario information. The dynam c scenario nmenory
1604 stores therein dynam c scenario 15 information,
such as an index file, a novie object file, and a
i EC o A £l 00TBlg o RS, SYRRIB A 810dPEOgRE Forred
£ T a erre
flﬁ%t-)% Iﬁgggéoa}gr? el,&% str eamc} Fl'e from” the read buf f er .
o 160 P LS L SPUS CReMBE el §oand 20 demul tipl exes
ogﬁg A strean??l?e . The sﬁgten1target decoder 1603
[oéﬂgp decodes each of elenentary streanms obtained by
the” demul tiplexing. Information necessary for
decedi Nge £RCH £ £ ENBIY AT Y Hl [Batam i Gt cdirtike meytpeyot 604,
a codec and attribute of the stream is transferred
andir o tdie il A wasls rGentesbryni 6 085a#6 0datlo & e ffest eemory .
target decoder 1603. The systemtarget decoder 1603
A ety Yeiripfd dar yhei sleayisdcleamita 1seomndar yseddep the read
stream an |G stream and a PG streamthat have been
bufiéepdesb2 43emorwi deviaecess e tconthed votpul 6 Rl @ng aised
used as prinmary video plane data, secondary video .
asptheedgasmicl Ecphaméodaenersnd 6Pé apdagdedgtatic scenario
respectively. On the other hand, the systemtarget
mederydef03603n s@st tore, dtichrEept | #8835 athlidd SMBFemmemory
and 5 secondary_audi o stream and outﬁuts the resul t ant
deyacg may dre UHRRH GOGRESE BEWPEEEeSsLER2asl 8RR AR The
speaker 103A of a display device. In addi%iﬁn,ééhe cats
reg@sPehfehr b2 REIRT thea sl 80efVeStEPaPht LS uatlyE Static
fromthe progran1executionhunit 16086, Th%S Liphiﬁé cli
SCERPEIPSTHERT fot0t &tdErrnggraphi e s taeurtidt <P
inggg%gégp% Sjﬁisn’ng£g1§sskgt%£;agégﬁagféaiagggﬁgtiggh The
dynamic scenario memory 1604 stores therein dynamic scenario
information, such as an index file, a movie object file, and
a BD-J object file.
[0078]

The system target decoder 1603 reads an AV stream £file from
the read buffer 1602 in units of source packets and
demultiplexes the AV stream file. The system target decoder 1603
then decodes each of elementary streams obtained by the
demultiplexing. Information necessary for decoding each
elementary stream, such as the type of a codec and attribute
of the stream, is transferred from the playback control unit
1607 to the system target decoder 1603. The system target
decoder 1603 outputs a primary video stream, a secondary video

stream, an IG stream, and a PG stream that have been decoded
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and PNG The systemtarget decoder 1603 processes the
graphics data and outputs the data as i nage pl ane
data. Details of the systemtarget decoder 1603 wil|
be descri bed bel ow. [0079] 15 The user event
processing unit 1609 detects a user operation via the
renote control 104 and a front panel of the playback

. Vi ce ' 0 ration, . .

in $3F5a 00200 T ORGSR SBRS B0 fhed BE iy viaeo

plzgﬁgcckgtlfao,n sté@c}mfaﬁzgﬁ vided ?@Laﬁlea)igéﬁlf £EQYTDhe Whita 1694 pro
to performa relevant process. 20 For exanple, when-a

1USETad ISt HeGhe b vdiSP! 8% EhdRHEY ABAY, byhe BiEtidi0target
P %ﬁtton.on thg Fenote§€ontrol 104, the user %vent g€

dePbOELSSIENE URiLked6QhdeeebictinepPittdyy anddidendtifds and
the button. The user event processing unit 1609

sebUhiibey sequestsrtha phagbafpuexechbi easulithnt6@6thoto an
execute a command corresponding to the 25 button,

audbcbutpus ceniea] tsmcdi ¥ ayn t heteope Lpspeaker On0Bheof a
ot her hand, when a user pushes a fast-forward or a

disphanpddbuiten Innatiliétiennt €heoststemltargkesr dexadpire 1603
the user event 44 processing unit 1609 detects the

repashes agrapiensi daes fhem e @rogran akfaqutoon tupdt 1606.
user event processing unit 1609 requests the playback

Theopraphiemidates0r necflaSer fupnRewing JamiEs Fech as a GUI
pl ayback being currently executed according to a

meplagni BtSC1BEMOSMIA Tise 1HY aybacketoRekd| LQFNRL 19g5 as JPEG
controls transfer of files, _such as an AV streamfile,

andntNan Thedexstrmeta¥gemderedss ROMS BYSEe3HESt bt e aphics

-~ read buffer 1602, the d ' [ 1604,
Ga5RPTRCEENTE Seriihs AFedBrFe1B08ne AR [ e RySEbES O the

syT20a00ng the directony Lile st ructire 204 Shown jn
[0079]

The user event processing 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.
For example, when a user instructs to display a pop-up menu by
pushing a button on the remote control 104, the user event
processing unit 1609 detects the push, and identifies the button.
The user event processing unit 1609 further requests the program
execution unit 1606 to execute a command corresponding to the
button, which is a command to display the pop-up menu. On the
other hand, when a user pushes a fast-forward or a rewind button

on the remote control 104, for example, the user event
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used for this control. That is, the playback contro
unit 1607 causes the BD-ROM drive to transfer the
files to each of the nenories 1602, 1604 and 1605
using a systemcall for opening files. The file
opening is conposed of a series of the follow ng 15
processes. First, a file nanme to be detected is

prBE¥L9ad 10 P&oo fd'elg% RSER i SY$Lernealti e sk Bltton.
attenpt™is nade to detect the file nane fromthe

Tndid@ct o5/ fddee slduetidng 204ce¥Bengthigit de L eRfdsts the
successful, a content of a file en?ry of the target

p1hibecks domnefieriede t @ ca7mMei®r ¥aot - EBewakaykackrewind the
control unit 20 1607, and FCB (File Control Block) is

plQ?B&E:ﬁt Bdihg EheraBADEYexeSubsaquenbiiiing til @ baaglest.
of the target file is returned from the file system
[obeot he playback control unit 1607. After this, the
pl ayback control unit 1607 can transfer the target
fi | ehérpmydeuk BBnRObLdistt 160 7t comaodl ot rime feenof fedes,
1602, 1604 and 1605 25 by showing the file handle to
sutheaBDaRAW ds f weam [ H0Bd |and ren plreddyadki lsontfiusim (et BD-ROM
1607 decodes the AV streamfile 45 to output video
digat B0hrieb 4 aregek RubyexohtPal | Fhg dfeaBD: ROgnayric @emory
1601 and the systemtarget decoder 1603. Mre _,
168Aecigfic atlry, staRé cplsSAmId @ oReReTYudi®05160Y féafs system
playlist file fromthe _static scenario nenory, 1605 in |
mapagpBAsBRe ol dReFRSEY UEL L BNSEFFRRT BT e nel profgr'dm in FIG. 2 1s

ssGACEuLl o L 1606 of. 12 [Susel LOmLUS UseLopueti. 1 cor
caifitel Lol RofeGRLSR0ES, AMREDE LALCERLEL L Combente wne
nefRRLEL 1HBEE 1801, SRECLEASS, Aol S0408 0 Dol b
£ i%.%%t. eﬁ]lé %rlg_%t o;_ggﬁggs 1 sl gg%pgg e[iec?fj aaggrggg %dc'etflg & o'/i\'iowing
processes. First, a f£ile 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 to a memory of the playback control unit
1607, and FCB (File Control Block) is generatéd in the memory.
Subsequently, a £ile handle of the target file is returned from
the file system to the playback control unit 1607. After this,
the playback control unit 1607 can transfer the target file from
the BD-ROM disc 101 to each of the memories 1602, 1604 and 1605
by showing the file handle to the BD-ROM drive.

[oos81]

The playback control unit 1607 decodes the AV stream file
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streamto be played back. Such pl ayback processing
based on a playlist file is called playlist playback.
In addition, the playback control unit 1607 sets

vari ous types of player variables in the player

vari abl e storage unit 1608 using the 15 static
scenario information. Wth reference to the player

to‘éc?%%@?% &Siad Qa2 ¥RACKkLE 98t ARt 2 U te kb ISBeE ftihesBBNROM

ary streamto be decoded, and provides the

dr$yetieipit hdehe §PSOERK 1L abdbadRhiooBNOre BpeessaErlly,
for decoding the elenentary streans. 20 [0082] The

the! BYSFbA &k | btk erSt irAge 160i7t r&48A8 & SpTaVpLSEd idfe &rom the
group of registers for storing player variables. The
stkayescenvariaeariyncbodeis yeisgrorpsy asederingtSRIRMion from
showi ng the status of the player 102, and genera
thpasaoetat exeCRRMpnfwii gaserabr 2brageesElfFod Thiesuger event
list of SPRM Each SPRMis assigned a serial nunber
pro¢8tsiagdurachi 6@y i aindhumerpte@E theasentent eof wilich file.
vari abl e value 1702. The contents of major SPRM are
Inshowpr ehos wi e tHer éntenprpEadkerreent nreast f¢idiaiale with
the serial nunbers. £00831 SPRM (0) :Language code |,
thepriyhyck Pethar Fhaud @Yléwléé?ﬁrifﬁmiﬁéﬂml& PRI §2gcifies an

:Subtitle stream nunber SPRM (3) : Angle nunmber SPRM
AV(gyrean P piFaed BPRM N 1BREFHEF SnhD &P - REYRIF 165 1601

: Program nunber 10 SPRM (7) :Cell nu
and thg system target deco&e 1603 to éggﬁ and decode the AV

stream to be played back. Such playback processing based on a
playlist file is called playlist playback. In addition, the
playback control unit 1607 sets various types of player
variables in the player variable storage unit 1608 using the
static scenario information. With reference to the player
variables, the playback control wunit 1607 specifies an
elementary stream to be decoded, and provides the system target
decoder 1603 with information necessary for decoding the
elementary streams.

[0082]

The player variable storage unit 1608 is composed of a
group of registers for storing player variables. The player
variables include system parameters (SPRM) showing the status
of the player 102, and general parameters (GPRM) 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

variable value 1702. The contents of major SPRM are shown below.
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SPRM (8) :Selected key nane SPRM (9) : Navigation
timer SPRM (10) :Current playback tinme SPRM (11)

: Pl ayer audi o m xi ng node for Karaoke 15 SPRM (12)

: Country code for parental managenent SPRM (13)
:Parental |evel SPRM (14) :Player configuration for
video SPRM (15) :Player configuration for audio SPRM

HeféG)théa@ﬁééﬁgté@dﬁuﬁ@éréuﬂhﬂl§££§aﬂhgoséEE&1(ﬂﬂ&bers

Language code extension for audio stream SPRM (18)

[o@égpguage code for subtitle stream SPRM (19) :Language
"code extension for subtitle stream SPRM (20) :Player

regéopvcode SPRMGRdYe: Segendary vi deo stream nunber
25 SPRM (22) :Secondary audi o stream nunber SPRM (23)
: Pl ayem $1pat usPEPRAM7240diResereend AUmSPRM ( 25)

: Reserved SPRM (26) :Reserved SPRM (27) :Reserved
SPREPR®B) 2) Reseubedt be SPREe &R UMBRerer ved SPRM ( 30)
:Reserved SPRM (31) :Reserved [0084] The SPRM (10)

i s SARMPTS) of : Ahglpi ptwberbei ng currently 10 being

decoded, and is updated every tine the picture is
decBHEM (4) :Title number

SPRM (5) :Chapter number

SPRM (6) :Program number

SPRM (7) :Cell number

SPRM (8) :Selected key name

SPRM (9) :Navigation timer

SPRM (10) :Current playback time

SPRM (11) :Player audio mixing mode for Karaoke
SPRM (12) :Country code for parental management
SPRM (13) :Parental level

SPRM (14) :Player configuration for wvideo

SPRM (15) :Player configuration for audio

SPRM (16) :Language code for audio stream

SPRM (17) :Language code extension for audio stream

SPRM (18) :Language code for subtitle stream

SPRM (19) :Language code extension for subtitle stream

SPRM (20) :Player region code

SPRM (21) :Secondary video stream number
SPRM (22) :Secondary audio stream number
SPRM (23) :Player status

SPRM (24) :Reserved
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and witten into the primary video plane nenory.
Accordingly, the current playback point can be known
by referring to the SPRM (10). [0085] 15 The

| anguage code for the audio stream of the SPRM (16)
and the | anguage code for the subtitle stream of the
SPRM (18) show default |anguage codes of the player.

Theggp0des) Mey. beychanged by a user with use of the
osD %Cn creen Display) of the player 102 or the

li kepr@r (BBY bRegbakggd by an application 20 program
via the program execution unit 1606. For exanple, if

t hegGRIRM(£16) . shouwsve&ngl i sh", in playback processing
of a playlist, the playback control unit 1607 first
seagphres (bbe :stseatrgel ection table in the playitem
information for a stream entry having the | anguage
codsrRur (2EngL Rebérvadtie pl ayback 25 control unit 1607
then extracts the PID fromthe stream identification
i nf PRYL i(30) of Rehergedeam entry and transmits the
extracted PID to the systemtarget decoder 1603. As a
res8PRM (38) anRagdivedtream having the same PID is
sel ected and decoded by the systemtarget decoder

[00883. These processing can be executed by the

pIa%back control unit 1607 with use of the novie

obj €8¢ SPRMe(3P) the Bre Pobjctthg pdctyofs6RIDGHFRGRELY
pl ayback_processing, the playback, control ,unit 1607

beipgAecded Frayes URdatas syery GO RS BACRITR ThEecoded

oS0l eayRacks TDEaBhaYback SoplLol ML einen,,
ek B0, S B 20 K BB TG B The ore
(10) .
[0085]

The language code for the audio stream of the SPRM (16)
and the language code for the subtitle stream of the SPRM (18)
show default language codes of the player. These codes may be
changed by a user with use of the OSD (On Screen Display) of
the playef 102 or the like, or may be changed by an application
program via the program execution unit 1606. For example, if
the SPRM (16) shows “English”, in playback processing of a
playlist, the playback control unit 1607 first searches the
stream selection table in the playitem information for a stream
entry having the language code for “English”. The playback
control unit 1607 then extracts the PID from the stream
identification information of the stream entry and transmits

the extracted PID to the system target decoder 1603 . As a result,
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sel ection nunbers of the audio stream the subtitle
stream the secondary video stream and the secondary
audi o stream which are currently being processed. As
one exanpl e, assune that the audio stream nunber SPRM
(1) has been changed by the program 15 execution unit
1606. In this case, the playback control unit 1607

an %ﬁcﬁo %@eﬁ?f%abﬁ%f%ﬁ@%ﬁﬁ@'ﬁ(ﬁ hanstabkeehid Qiecoded by
ayltem i1nformatron currently being played back fo

tha @é@&ﬁts%éﬁ ddduddidi 693 a TellRAPF SELEELHE %a&%@%ﬁcecuted
that natches the stream selection number shown by the <

byCHREGSIh SRRM cbht rHheull aybeek WAk Icarler o tik b object
then extracts the PID fromthe stream identification

£file bRethbr epAUeBbh¥canditleansnits the extracted PID
to the systemtarget decoder 1603. As a result, the
[o@agdilo stream having the sane PIDis selected and
decoded by the system target decoder 1603. This is
howpulré ngudiay/staleprotasgeéhgd ther p2&ybhakiyagitricsl unit 1607
swi tched. The subtitle streamand the secondary video
updiateasnthe maytaywet vlesdn becowiinphedwihhatle rtatyus of
manner. 49 [00871 The playback execution unit 1606 is
thg plarbaskr Hael mheadrds qﬂnégpéwﬁnétto%aﬂ%?@%em}?% SPRM
object file or the BD-J object file. | ayback
ﬂéxe’é]%ﬁ SERMUfR t - I@@@%‘?@%d@tlésa’ilﬁéh%s?%w @\ﬁpnbn@&ﬁ%’%‘lar
in particular in accordance with the

Thgs, BREK BRGeet Bre L Ra806 ) 16 HERLonEr OB ayiiie rean
SRR A LR Sl e

St F1aBE BT 28 ke o8y R A P wncn
areac%rren\I:Q}? f’xgge @go%re%%eddeﬁgd&ge example, assume that the
audio stream number SPRM (1) has been changed by the program
execution unit 1606. In this case, the playback control unit
1607 first searches the stream selection table in the playitem
information currently being played back for a stream entry
including a stream selection number that matches the stream
selection number shown by the changed SPRM (1). The playback
control unit 1607 then extracts the PID from the stream
identification in the stream entry and transmits the extracted
PID to the system target decoder 1603. As a result, the audio
stream having the same PID is selected and decoded by the system
target decoder 1603. This is how the audio stream targeted for
playback is switched. The subtitle stream and the secondary
video stream to be played back can be switched in a similar

manner.
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1603 to be conposited wth other video data. Specific
contents of these controls can be designed relatively
flexibly through program designing. That is, the
contents of the controls are determ ned by the
progranmm ng procedure of the novie obj ect file 15 and
the BD-J object file in the authoring procedure of the
[0555 di sc 101. [0088] The plane adder 1610
receives primary video plane data, secondary vi deo

pI anfe ?l%fyfbla@kpl Ecdeidn BQiR! afgoglata, aag]grggeéggﬂeand

pl ane d on1t e systemtarget decoder

ex8PPasI hESqihes e Watas I @rd Wbiee bH3BBLOF; fefdLlthdb¥p-o
superinposition. The resultant conposited video data

obH&ctoytiput t ethd @1tRBLH1S :aycievdeeurd8 aBdedespBlayed the
on a screen thereof. 25 [0089] ccStructure of System

folabgehgDaetsttersts [(0099dr60cti &y 1t i acaokdaateonalth the
bl ock di agram of the systemtarget decoder 1603. As

probewnsi n () Grhd 8ldiiea sy sd:ammtiiad getuttiec adsoe itfEd3ucts the
i ncl udes a source depacketizer 1810, an ATC counter
plagBack acdntrstl 27Ntz téoTk th830erdoPmD playkisi840ayback
an STC counter 5 (STCl) 1850, a second 27 MHz cl ock
prog&6é6siagpr i(2ar yhe delayesnddeexed87honausetoddary gerngg@tes
decoder 1871, a PG decoder 1872, an |G decoder 1873,
grappicaadytalihn adaesderr 18 FRNS st Edifdary BE@ixrster data,
decoder 1875, an inamge processor 1880, a primary video
ang| hens fereriyhe goDe TR ket GRdar FOVEHEoSYFRAB tRRty decoder
1891, a PG plane 10 nenory 1892, an | G pl ane nenory
lGQgg'go %cpw@@glﬁp%@lﬁglﬁﬁk?qg@@eo data. Specific cdontents

of these controls can be designed relatively flexibly through
program designing. That is, the contents of the controls are
determined by the programming procedure of the movie object file
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, IG plane data, PG plane data, and
image plane data from the system target decoder 1603, and
composites these data into a video frame or a field by
superimposition. The resultant composited video data is
outputted to the display device 103 and displayed on a screen
thereof.

[0089]
<<Structure of System Target Decoders>>

[0090]
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and an audi o m xer 1895. [0091] The source :
depacketi zer 1810 reads source packets fromthe read
buffer 1602, extracts the TS packets fromthe read
source 15 packets, and transfers the TS packets to the
PIDfilter 1840. The source depacketizer 1810 further
adjusts the tine of the transfer in accordance wth

t herAd'S 10f 1 8aL FusRUEiCRaNABKEEK diSRAEd beathy syidtem target
sour ce depacketizer 1810 first nonitors the value of

detBeAT s genesatathiry irher AT Cimuriher si82emHeaegeth@e?Bder
value of the ATC is a value of the ATC counter 1820,

16andinsluddic begpited ddpaaoat tadea snitt,haa ot sewifterhas20,
clock signal of the first 27 MHz cl ock 1830.

a SubsemmemHy,chdck MBINstaamId He lbed 1840f, time SATCcandter
the ATS of a source packet are identical, the source

(stephclestd zersdB1 Rramst elleockhe8dS, papkanasytrizleedegdder
fromthe source packet to the PID filter 1840 at the

187 ecox dienpndeatye VRESD d¢cofier AV &L r ealCcf dpecdppob®]2 50 1G
The PID filter 1840 first selects, fromanong the TS ,

depadkrit 18 but putrddaioarthe dedpeerdepatket iSASONPRKY, audio
TS packets which have a PID that matches a PID,

deppdes by fi e biNAdR RHFARRRT it r & R e Ademmeiane
PIDfilter 1840 then transfers.the 5 selected TS

mepaEKet 890 0 2 MESERRIYEY VB0 -REFES QRPN g by £h&© plane
PID of the TS packets. For | ance, a TS-packet wt

meBPBY QeI I L aRs Py § 850 nathivags patremdty less,
%;coder 1870, TS Rgéﬁets with PIDs ranging from

ang, B RIBPE, 100 to Ox111F, Ox1AQ0 to Ox1A1F,

[085} 00 to Ox121F, and 0x1400 to Ox141F are 10
ransferred to the secondary vi deo decoder 1871, the

pri HREYsource depacketizer 1810 reads source packets from the
read buffer 1602, extracts the TS packets from the read source
packets, and transfers the TS packets to the PID filter 1840.
The source depacketizer 1810 further adjusts the time of the
transfer in accordance with the ATS of each source packet.
Specifically, the source depacketizer 1810 first monitors the
value of the ATC generated by the ATC counter 182. Here, the
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 first 27 MHz clock 1830. Subsequently, at the instant the
value of the ATC and the ATS of a source packet are identical,
the source depacketizer 1810 transfers the TS packet extracted
from the source packet to the PID filter 1840 at the recording
rate Rrs; ©of the AV stream file.

[0092]
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audi o decoder 1874, the secondary audi o decoder 1875,
the PG decoder 1872, and the |G decoder 1873,
respectively. [0093] The PID filter 1840 further
detects PCR fromeach TS packet 15 using the PID of
the TS packet. In this case, the PIDfilter 1840 sets
the value of the STC counter 1850 to a predeterm ned

Yﬁl:?@ﬁeﬁﬁégifnlilﬁeg-’ic%@ Ao Rt BeEgiEee T3P iR okhe T8
o PR R P st al 20t e
wh%?hi}%ézéerké‘ %Il%dtlti$t H&ptc%ego% 'éf[ﬁ%réséﬁeéfﬁiréa RS the playback

a control unit 1 i n advance. The décoders

coBfd11843¢ 9agdy Usend herwalaya t@fr tihe STEh&QUREERsE888 the
as STC. That is, the decoders 1871-1875 perform

setlecpdins PERGRTY 88 Ofe e rdacket s sout gebéedihg @A the
the PID filter 1840 at the tinme indicated 25 by the

pIPTGE ehethe g@E&e&@MoByiﬁ@@H&e packetmcqi0R4th Fie 0x1011
primary video decoder 1870, as shown in FIG 18, 52

isi pehHgesracdBe 6 Tl spotha Sy rebdeBuddesded 80 arrsVBackets
(Multiplexing Buffer) 1802, an EP (El enentary Stream

wiBhf PaDp r&8@3nga foomprEssRel videoxtBtBdepx{DEO) td8O%4111F,
and a DPB (Decoded Picture Buffer) 1805. The TB 1801,

0x0A6OMBO1BORALIFheOEB2A808 GxAAUFt handMB1IB0b taadixldld” are
buffer nmenory, and use an area of a nenory device

transéenaktytor ohe deeicondany prifardecsodrd Hetbddihe primary
1807. Some or all of the TB_ 1801, the MB 1802, the EB

audggidegpdert ha7HPRENSOSCRAYIBEY sRPpRdF At RFCPICHI ¥ & erfthe PG
menory devices.. The TB 1801 stores the TS packets

decegeirve87Rr oanehEhe B [dacedeB43 7f0 & ¥&dY The

MB 1802 stores PES packets reconstructed from
[0093]

The PID filter 1840 further detects PCR from each TS packet
using the PID of the TS packet. In this case, the PID filter
1840 sets the value of the STC counter 1850 to a predetermined
value. Herein, the value of the STC counter 1850 is incremented
in accordance with a pulse of the clock signal of the second
27 MHz clock 1860. Inaddition, the value to which the STC counter
1850 is set to is instructed to the PID filter 1840 from the
playback control unit 1607 in advance. The decoders 1871-1875
each use the value of the STC counter 1850 as STC. That is, the
decoders 1871-1875 perform decoding processing on the TS
packets outputted from the PID filter 1840 at the time indicated
by the PTS or the DTS shown by the TS packets.

[0094]

The primary video decoder 1870, as shown in FIG. 18,
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the TS packets stored in the TB 1801. Note that when
the TS packets are transferred fromthe TB 1801 to
the MB 1802, the TS header is renoved fromeach TS
packet. The EB 1803 extracts an encoded vi deo access
unit fromthe PES packets and stores 15 the extracted
encoded video access unit therein. The video access

mHThEeE”CQ“d B C?E‘BBEE 9 PI GLYLSS, u%f rh Phgbyre. sB wmm
Kot & Jat

cture, pi ctur f hat fais

%g@ﬂgﬁ@&&ﬁg ﬁﬁ@%ré hfs@@ ]@QZEIE o ﬂl@le%ﬁalr?p%trteﬁ% BGfer)

emoved from each  'PES packet

18684 @S =Ly 869 deI - JROA @%@;@df@o@a@wam 2Becoded
access unit in the MB 1802 at the time of the DTS

pishawe BMrEBe) 98bgl Ndhe TER pogke! . tidene medde the EB 1803,
conpressed vi deo decoder 1804 changes a decodi ng

anS8CHREEDPR PEERILAICard biufifke GerPLeSShal ueacodidika of a
formats, e.g., MPEG 2, MPEAAVC, and VO, and the

medbi-gade-ai ¢4 iibitearefl vherootpedssed @ primesyst i« dewoder
the video 25 access unit. The conpressed vi deo decoder

180804Séue tdriemllt pansher®B L8 1dechdadB pistiyr éhe EB€L803, and
video data of a frane or a field, to the DPB 1805.

thEhePBRB 0B 0%yt baperpaiiedtior dd fflerens3meoevdelevices. The
pictures. Wien decoding a P picture or a B picture,

TBt he01 shprass $Be TS deskfdcodereisged Fedritdia BIPhkilter 1840
decoded pictures stored in the DPB 1805. The DPB 1805

asf gReYiaraw ThesMBak$0 dfstdies SESr BACHEES ulf%%OIil%‘%ﬁlcftF%i from

prinmary video plane nenory 1890 at the 5 tine

thpT§SsﬁawﬁeW EhOTEF dF‘n&IheTngéL@I@ét W@géﬁhatm@en e s
d d d 1871. h t
pag ke ant e e et A Fndats' MEnD 08 e Wity tne
d 1871 f t. d d
s BERRE A S 4t Fe 9058 S R R BB T gt

anlgﬁgbdeat HnSOQBEgggegnfkcfgéﬁsthe PES packets and stores

the extracted encoded video access unit therein. The video
access unit includes compressed pictures, i.e., I picture, B
picture, and P picture. Note that when data is transferred from
the MB 1802 to the EB 1803, the PES header is removed from each
PES packet. The compressed video decoder 1804 decodes each video
access unit in the MB 1802 at the time of the DTS shown by the
original TS packet. Herein, the compressed video decoder 1804
changes a decoding scheme in accordance with the compression
encoding formats, e.g., MPEG-2, MPEG4AVC, and VC1l, and the
stream attribute of the compressed pictures stored in the video
access unit. The compressed wvideo decoder 1804 further
transfers the decoded pictures, i.e., video data of a frame or

a field, to the DPB 1805. The DPB 1805 temporarily stores the
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Subsequently, the secondary video decoder 1871 wites

the resultant unconpressed pictures into the

secondary video plane nenory 1891 at the tinme of the

PTS shown by the TS packet. [0096] 15 The PG decoder

1872 decodes the TS packets received from the PID

filter 1840 into unconpressed graphics data, and

- Sphian ! hephics Bfidthee, th

ae R A B st oA AR L AR TR BRIt b
co%ér@@gggtviégg Hdcoddr Hind Gorsadel, 1863 gdecadasptiBeures

packets received from the PIDfilter 1840 into

stYPEaNY esseHplr o Cordabap AESh Whidtefer Wi teeseddlARIE the
unconpr essed graphics data to the I G plane 1893 at

stbbeatp i pfed HatBTENS Wy, Yh8ebD Dotk tlemdr§O88p0 325 the
The primary audi o decoder 1874 first stores the TS
rifacket sher ecei ¥REwhr bin the BrBghinkierslBabkiento a
buffer provided therein. Subsequently, the primary
[ogudio decoder 1874 renoves the TS 54 header and the
PES header from each TS packet in the buffer, and
decwdessébendenyi nidgo dd¢codat ol 8L dmps desedarRrCPtructure
audi o data. The primary audi o decoder 1874 further
asotheuisinthy védebt datodandisy Yatlaet sechadantividgx gecoder
1895 at the time of the PTS shown 5 by the origjnal TS
18packerst fesqdicisnbhe HuprekeECodE LB PRCORAGHYSEI GO stream
decodi ng schene of the unconpressed audio data in,
regedyedahicen iieh PERef EbrpF 84 Gon 1BRE0HR AP B FRES protures.

e lei i g Sahots, 200 DTS D LR 00 0. ces ene
relsﬁgltg%%durllcnorggge;éseg 6II>C:chettuSr'esl(J).n go‘?}% secondary video plane
memory 1891 at the time of the PTS shown by the TS packet.
[0096]

The PG decoder 1872 decodes the TS packets received from
the PID filter 1840 into uncompressed graphics data, and writes
the resultant uncompressed graphics data to the PG plane 1892
at the time of the PTS shown by the TS packet.

[0097]

The IG decoder 1873 decodes the TS packets received from
the PID filter 1840 into uncompressed graphics data, and writes
the resultant uncompressed graphics data to the IG plane 1893
at the time of the PTS shown by the TS packet.

[0098]
The primary audio decoder 1874 first stores the TS packets

received from the PID filter 1840 into a buffer provided therein.

Subsequently, the primary audio decoder 1874 removes the TS
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The secondary audi o decoder 1875 has the sane
structure as the prinmary audio decoder 1874. The
secondary audi o decoder 1875 decodes the TS packets
of the secondary audio stream received fromthe PID
filter 1840 into unconpressed LPCM audi o 15 dat a.
?ﬁbsequently, tge secondary audi o decoder 1875 outputs
e unconpressed. LPCM audi o dat di ]
neaggs ol Pﬁ%jégéllrh rd R
et.. e secondar L A

amgg&sagﬁa %&%Eﬁ@aﬁfllflﬁedaﬁcn%c%%?esse p%e% iﬁ&gg?g%ﬁlr?% °data.
accordance w.th eSS '

h : QB-tgReOodLRGuEQr FBE, rdQultant
The REL10He Ogée%%d%%,ﬁ%@- F5 LBR,g SPohe ke and
auaﬁ:l.qg S L t?%ta{d]cgi% &rix@f 1 885PE T takdi 8f StHL@MS shown

1gcéu ed |n%. e TS packets. [0100] The audio m xer
b Uies e3URe | pposee) the QREpRESEeTl o 28eaddién 1874
Yda?a Sut put t ed fr&%?the prinar%ﬁghdio decoder 1874 and

chéﬁ%eé'ng OgRLE§sRY aWHbRedatatnut pHitbegréeeat hedio data in
setondary audi o© decoder 1875 with each other. The

ac@YPEonFExpItH 89 tumbhessibh entpatagtfermass teag. , Dolby
conposited audio to an internal speaker 103A of the

pigh 88l ay1 deviree D3 Hy LBRke kihKethpOdOd¢am Biecyiuyes, of the
processor 1880 receives graphics data, i.e., PNG 5 or

priMEGyr agtits daraamal anglwideh tihe tRESTEhpResELProm t he
program execution unit 1606. Upon the reception of the

[ogpaphi cs data, the inmage processor 1880 appropriately
processes the graphics data and wites the graphics

dat aheosehenfianyeapiianedaendey 1892 hag ik $anR Hructure
the PTS thereof. 10 [0102
as the primary audio decoder'1874. The secondary audio decoder

1875 decodes the TS packets of the secondary audio stream
received from the PID filter 1840 into uncompressed LPCM audio
data. Subsequently, the secondary audio decoder 1875 outputs
the uncompressed LPCM audio data to the audio mixer 1895 at 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 LBR, or the like and the stream
attribute, of the primary audio stream, included in the TS
packets.
[0100]

The audio mixer 1895 mixes (superimposes) the uncompressed
audio data outputted from the primary audio decoder 1874 and
the uncompressed audio data outputted from the secondary audio

decoder 1875 with each other. The audio mixer 1895 further
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<Physi cal Arrangenent of AV Stream File for 2D Vi deo

on Disc> [0103] Next, a physical arrangenent of AV

streamfiles for 2D video i mages when bei ng stored

onto the BD-ROM disc 101 will 15 be descri bed bel ow.

The arrangenment allows the 2D video i mages to be

seam essly played back. Here, seam ess playback neans

that - videg | i Pliayed back aaRoihaker
outpis & _f‘ﬁﬁ%gg %ﬁ?%ﬂ?%@/@géeﬁiﬁﬁ?l es. [_01041f 20%/
1034 ST | £ 80 8, TEEPILEt o0 SheED RAM di s¢ 101 as

sequen consecutive | ogical addresses.
[O¥§{€, | ogi cal addresses are substantially equival ent
0 physical addresses on the disc, as described
aboyge 1ACERM -k ¥sowhe d satEates adeessesdata, i.e., PNG
consecutive,” the correspondi ng physical 25 addresses

or GPEPL2 6088 L das8ag AN @hkyPTORBecebVEras i brogram
I'n other words, the pickup of the disc drive can read
ex8abai bavin: 16VEseUlony ehkogecapt Addres sée grepbdics data,
seek processes. 56 "Extents" nean, hereinafter, data
£hE COMERS @5 iRy ceBsSeappirupribbgly aprenkhessddg Arappics
AV stream files. [0105] In the volunme area 202B shown
data ddwr2teanlexgeaphiss dagerrer Bhe inagsoPdaneinepery 1894
plurality of physically contiguous sectors.
atSpeei timal b§, thhePELt eheregfrecorded in a file
recording area for storing an AV streamfile in the
[OSTREAM directory area. The | ogical address of each

extent can be known from each al ]l ocation dg?%ik?torD.
<PhyesrdddirRaRaEmeRE 0Bty Plateam G it Ret ShneP Y& O PS>

recordi ng area.
[0103]

Next, a physical arrangement of AV stream files for 2D
video images when being stored onto the BD-ROM disc 101 will
be described below. The arrangement allows the 2D video images
to be seamlessly played back. Here, seamless playback means that
video images and sounds are played back smoothly and
continuously from AV stream files.

[0104]

AV stream files are recorded on the BD-ROM disc 101 as data

sequences with consecutive logical addresses. Here, logical

addresses are substantially equivalent to physical addresses
on the disc, as described above. Accordingly, when logical
addresses are consecutive, the corresponding physical
addresses can be considered substantially consecutive as well.
In other words, the pickup of the disc drive can read data having

consecutive logical addresses without seek processes.
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[0106] FIG 19 is a schematic di agram show ng an
arrangenment of extents on the disc 101. In an exanple
shown in FIG 19, an AV streamfile 1900 is divided
into three extents 1901A, 1901B, 15 and 1901C recorded
on the track 201A. As shown in FIG 19, each of the
gx%gnts 1901A-C i s continuously arranged, but

wdifferent _extents - e [ i

S haeary TR T ey, SaRars e RO HiNAUS donsecutive

1007k W AR0. LIR0eE, Fal Alie  FXdRNES14901A C needs the

St cal "arrangenment of the extents 20 1901A-Cto
[Ofggjsfy predeterm ned conditions. [0107] A group of
artrows Al shown in FIG 19 indicates a playback path.

As iltfelf:ﬁér{?%utﬁé ahaw 20hen sHoep idages. ar e fhayedent is
bac romthe AV streamfile 1900, the extents 1901A,

gendPd By apdc49848 23 ar @lisaeuenty abf ypheatlcdyly heontiguous
playback device 102. In this reading operation, the
sebtbsE . xRt Fi%A hastheerxteatt t 0si trecaamtbEAinarml file
at that tinme, the BD-ROM drive needs to tenporari
re8draing hbear €adi myoapematiroribystiwanptital 1pi ERGpSTREAN
then 1ncreasing the revolving speed of the BD ROV
didksecotPlaten qUheklygicaladduedrad B bleRHeasEBBARE Known
extent 1901B to the location of the optical pickup.
£ rdhesacio el adamnsnidasausinten Fecodecalnsthe c’ghlpﬁ gty of
suspend the reading operation and then position the
thepshnrel fplekupcovdingharféxt area to be read during
the suspension is referred to as a "junp". In FIG
[0196]1convex portions J1 and J2 in the playback path

each show a period in whic¢h a
FIG. 19 isp a schematic d(:l;.agra uggo%g%%rgﬁ a%:pra[r?&e%ént of

extents on the disc 101. In an example shown in FIG. 19, an AV
stream File 1900 is divided into three extents 1901A, 1901B,
and 1901C recorded on the track 201A. As shown in FIG. 19, each
of the extents 1901A-C is continuously arranged, but different
extents 1901A-C are not contiguously arranged, in general.
Accordingly, seamlessly playing back video images from the
extents 1901A-C needs the physical arrangement of the extents
1901A-C to satisfy predetermined conditions.

[0107]

A group of arrows Al shown in FIG. 19 indicates a playback
path. As the arrows Al show, when video images are played back
from the AV stream £ile 1900, the extents 1901A, 1901B, and 1901C
are sequentially read by the playback device 102. In this
reading operation, the first extent 1901A has been read to its

end EA, and at that time, the BD-ROM drive needs to temporarily
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Junps include a track junp and a focus junp, in

addition to the operation of increasing or decreasing

the revolving speed of the BD-ROMdisc 101. Track

junps are operations of noving the optical pickup in

a radius direction of the disc. Focus junps 15 are

opeLatl?ns of noving the focus position of the optica

iC 3 r I I r ; e

st ko dfé%?iff | R | Y ehe AR Jpenhy e
. . i 201 @ag@iiickl
o o e e i aceoes. Thus Y
mo-\F{ft‘i—fer ﬁ@a(i]OTﬁ_SoE ONY skbuBRS” exBehitNgo@120:¢ wie pethedon of

the optical pickup stops the reading operation
th%ﬁ@ﬂcif { LR Perhosls JpedardidAssbowsaunifyGhd9optical

data Is no read fromthe correspondi ng portions Gl
pidhth G Audhad taekrdfdfng sespecioneind them pesgthoof the

a portion skipped in a reading process during a ju
opPEEH DA pSukhipasotdie paet imenst Giraad U@ bs 25adaldwding the

junp di stance. Junp distances are generally expressed

 subyehBeonutiberedfersect drs amchudddmpd -sKippekl pot P oAENVEX

Along junp is specifically defined as a junp whose ,
portipndi 3t anuk 58 rexbeedsagbprbdpebhneacl R sheFiod 1n

yalue..For exanpl e, the BD- ROM standards specify that
whibe &hfjeshobdcvabue is to be 40, 000 sectors in

accordance with the type of the disc 101 and the
[oieadi ng capability of an optical disc drive. 5 [0109]
During a ju period, the disc drive cannot read data, . .
ng

Lr ogilm_f)ziel Dl ER i S BD IS ednt B sl Y ayt
ol T Gt TS LA R 0
o SRR E T I G 0,0 LA gt moving
the optical pickup ina radius direction of the disc. Focus jumps
are operations of moving the focus position of the optical
pickup from one recording layer to another when the BD-ROM disc
101 is a multi-layer disc. These types of jumps generally cause
longer seek time and a larger number of sectors skipped in
reading processes, thus referred to as “long jumps”. During a
jump period, the optical pickup stops the reading operation.
During the jump periods J1 and J2 shown in FIG. 19, data is not
read from the corresponding portions Gl and G2 on the track 2014,
respectively. The length of a portion skipped in a reading
process during a jump period such as the portions Gl and G2 is
called a jump distance. Jump distances are generally expressed

by the number of sectors included in skipped portions. A long

jump is specifically defined as a jump whose jump distance
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decoded video data during junp periods. [0110] FIG

20 is a schematic diagram showi ng the processing

channel for converting an AV streamfile read fromthe

BD- ROM 15 di sc 101 into 2D video data VD and audi o

data AD. As shown in FIG 20, the BD-ROM drive 1601

reads an AV streamfile fromthe BD ROV disc 101 and
stores the AV st n1f|Ie

th
ex %%g FhETESEH A tt O gggﬁhrea s t he fE, the

BDa%é%dgéa?ﬁ%r%ﬁ s??éggy28%nggﬁ{nto vi deo dafgﬁ%ﬁzg%dto be
40 ?ﬁgb ?sa? og?éa‘l}n 5‘8583: Egger\%@ﬁ S@é“)@?l £ R0 4enatasana

réa ata fromt ROM drive 1601
0 i h§a 81 £468¢, a8ng EB@ fefesengeisynbol Rmax
th%eﬁ%ggéﬁ gaﬁax%nuﬁ%va u% ofptheadata transfer rate
[0%59p1the read buffer 1602 to the systemtarget
ecoder 1603, i.e., the 25 systemrate. [0111] FIG

21pi,$1 8g04 SRS Bewi Bal, ar BE Qi €5 Frdveotahhetdaead aim:lmtfrom
59 DA accunulated in the read buffer 1602 during a

- themIsasi BfscPeri 0dhefs ,apedWl e stampifdytimg Backngiddme images

first reading period T1 when extents are read from
frbhet BE- ROM tthsam 16114 a 90® nmeais pffyericBi02rramgement of
accunmul ated data anount DA increases at the 5 rate
theqeatehos tdre tiief flésent el Rua be FBesigmaseAnt Aacheadianger to
rate Rua and the average transfer rate Rext, as shown
albpwathardew@L01 603 thl Gon2inughdeaediageand HETEding the
rate Rext is an average value of the data transfer
deratiedf vodephdataadupdfber UIPOPSTdOAFe syst em tar get
decoder 1603, being always equal to or |ower than the

[Olgoéysten1rate Rmax. Note that the BD-ROM drive 1601
act ual | , .
FIG. y20 is a schematic diagram showing the processing

channel for converting an AV stream file read from the BD-ROM
disc 101 into 2D video data VD and audio data AD. As shown in
FIG. 20, the BD-ROM drive 1601 reads an AV stream file from the
BD-ROM disc 101 and then stores the AV stream file into the read
buffer 1602. The system target decoder 1603 reads the AV stream
file from the read buffer 1602 and then decodes the AV stream
file into video data VD and audio data AD. Here, the reference
symbol Ryg denotes the rate of reading data from the BD-ROM drive
1601 to the read buffer 1602, and the reference symbol Rupax
denotes the maximum value of the data transfer rate from the
read buffer 1602 to the system target decoder 1603, i.e., the
system rate.

[0111]

FIG. 21 is a graph showing a progression of the data amount
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repeats reading/transfer operations on an intermttent
basis. Thus, the BD-ROM drive 1601 prevents the
accumul ated data anmpunt DA from exceeding the
capacity of the read buffer 1602 during the first
reading period T1, i. e. , an overflow of the read
buffer 15 1602. After conpletion of reading an extent,

ajunp is f d to.th d :
OB CRA PRGBS Ut DBFI 057 PAHET ARQA o et o F ooy =7
pet@l;cg%rBﬁ%- b d%%gjé%]%lﬁtlsegi‘% nrq% th’é‘c%g&gitngleﬁﬁdihgeperiod

€creases at the aver age

transfer rate Rext S W0y, YR @I r i
TL ﬁ%.eﬁrkﬁﬁe Jeaaid Eta%efggglun%?a%]g? ﬁgt%@mllgﬁlt It%AEhgsread
en I e j rd f i ;
buggﬂf o%lgég’, %ee rgéaéc{%\pnﬁgﬁ dﬂ('j\atLJ 5{ naﬁglrmﬂuﬂwn? ADRE}\)%\A'trIeIra%%%It 59 the

ra£§aec(ﬂ.ldaélre?:% gﬂéi@ﬂff@feﬁ@grkudpﬁﬂe({dbgﬂweéﬁ ohdefeatirdsrate

an u |'ow does not occur in the read buffer 1602.

Ruﬂ':énéocq{é Q%e&%?esgfgﬂgféﬁﬁdétf@ RES i 88 diowoby2antdrerow 2101
ext extent sfarts, the accunul ated data anount DA

in! PEE €3SES THROANR r3lgd heahgireregeak RQ.the ai fafvenmgee value
of the data transfer rates, i.e., Rua - Rext. As a

oflaslh t atthe riyisd e Matar gedm deeodesd bEE £60B6 @2 optlowisyetem
the video data continuously, regardl ess of the

ta@geyr aeseeeof 1608,  bapnpeaiwdy Fleqialisto Wiekovatagéwn the
can be seam essly played back fromthe video data.

syE@&h2lrate A%.iS Mppar ehatf rdwm (B-RObvErivealicfat iggFually
of seaml ess playback requires the accunul ated data

repeatst r&Ading berasaf e chRena i one CEnIBd HePTRYT FHRt Pasis.

first reading period Ti imrediately before the junp
Thper, | D FD-80Mdwritve AE 0dREeVeRtd FiF AT AR flghg anount
DRoEpBnsaPBRLAdcTo GARROL bR ik g REEFer 1603 uring
the first reading period T1l, i.e., an overflow of the read buffer
1602. After completion of reading an extent, a jump is performed
to the head of the next extent. During the jump period TJ, the
reading of data from the BD-ROM disc 101 is suspended.
Accordingly, the accumulated data amount DA decreases at the
average transfer rate Rexc, as shown by an arrow 2102 in FIG.
21. However, if the accumulated data amount DA has been
sufficiently increased during the first reading period T1l, the
accumulated data amount DA will not reach zero during the jump
period TJ. In other words, an underflow does not occur in the
read buffer 1602. As soon as the second reading period T2 for
the next extent starts, the accumulated data amount DA increases

again at the rate equal to the difference of the data transfer

rates, i.e., Rug - Rext.- As a result, the system target decoder
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period TJ when the junp is perfornmed to the next

extent. This <can result in the assurance of

conti nuous supply of video data. |In order to

sufficiently increase the accunul ated data anmount DA

during the reading period T1 innmedi ately before the

jump 15 period TJ, the size of the extent to be
16(?§(‘c%§1sggo{fﬁﬁ§ddkﬁé ek ¥eoleld &dnhe dudiR 1ReelSgi PaPEss of the

arge enough. Such an extent size Sextent can be

oc@XPFEsSEed-F Nehbe high | gui-ngg eqyat “I‘Hﬁs(lﬁi{igélﬁﬂla%eé can be

CEIL [ix Rx T. X Rud extent - 8 max Junp R - ud
sedfiXeéd)y B0a}0d18dcknrEem (A viliBe extent size

Sextent is represented in units of bytes. The junp
[oiipe Tummp represents the length of the junp period

TJ in units of seconds. The reading rate ‘Rd represents

theasaie appaeadtngrdat ahérabotrhe EBaROkhdisn d0lstemless

the read 25 buffer 1602 in bits per second. The
plavhaskerreatierdextheepaesenuiatéd tdatavemayaotr abd dfo be

transferring a portion of the AV streamfile _
sufbntaenelyi nnchreasederturtimgm the fdagtbufdadinpopersod T1
~ the system target decoder 1603 in bits per second.
impeg¢idbagyt fefdnmht thend vep d@egiody. T HP t kBakunthe data

"8" is for converting the unit of 5 the extent size
acgenruépatets g bFRs 1yt BYIfepe ¥80%t F6R CR% LEpntinuously

represents the operation to round up fractional . h
tranABeEEeaf FRrthe Y SF&d MR IFG AECERSENLe 03I TR fYHS 9 the

parent heses. "M ni num, extent size" ans .
pehepei FAMTET o AR EnPYar GETER CReLIRTIC Rt This
caggg?e%ﬁ_];ts]?ﬁpgﬁg SaestLP argchee OE':..I ggrtlﬁg.]%&gugls%eppqy g%'v:ﬁ&el_o data.
In order to sufficiently increase the accumulated data amount
DA during the reading period T1l immediately before the jump
period TJ, the size of the extent to be accessed immediately
before the jump needs to be large enough. Such an extent size
Sextent Can be expressed in the following equation (1):

[0113]

R
S . >CEIL %mexT ud

, X ———
extent — Jump
Rud - Rmax (1)

[0114]

In Eq. (1), the extent size Sextent 15 represented in units
of bytes. The jump time Tjump represents the length of the jump
period TJ in units of seconds. The reading rate Ryq represents
the rate of reading data from the BD-ROM disc 101 to the read

buffer 1602 in bits per second. The transfer rate Rext represents
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More specifically, the above-nentioned transfer rate
Rext is determned by the follow ng expression: {(the
nunber of source packets contained in the extent) x
(the nunber of bytes per source packet = 192) x 8} /
(extent ATC tine) . Here, the 15 "extent ATC tine"
represents the range of the ATSs appended to the

tnS MR PACLELSy f%’aﬂ's‘%%@xﬁ Aol Dppilient of%ﬂé‘ﬁvV@if@a@Elle

pecifically, the extént "TATC tinme is defined

coﬁtam@dpfﬁ 9 ektoAt e EBOtehB& s FSt 130YT €8 tm—gtggrstem
in the extent to the ATS of the first source- packet

takBetheedexdr @%loenin PAGEOpEE H dbnd 0Dk he dextethe ALGht - hand
time is equal to the time required to transfer ~all :

sitiBecdat@. comaitted niuabkReext et £6F cmpihert aag i fierit of
1602 to the system:target decoder 1603. It may be
thepertéhedkihatsthe fsicrebatseachbexéentThs fundeicn CEIL ()
uni formval ue equal to the source packet length
repukbiepktisethéyoreaonistranto fratndr upnf vaderohal 2Bimbers after
correctly calculate the extent ATC ti ne. Wen an
thextleptimednpaing od kthegerlnenber tdfe Peuesd hgseket sMinimum
than the constant factor, the extent ATC tinme of the
exggnémizalympanegs thenaiaw itehe thaniiman vepugmfarhegxtent
by the follow ng expression: (the excess nunber of
sigguPee-paCRPErEPSRI( Pie theakdmat tiame serss Qg &&- (1) -
packet) + (the extent ATC tine of an extent
[0¢dRriai ni ng source packets equal in number to the

constant fact t er nat veI , the extent 5 ATC t
”HyMﬁéed%P?ﬁég %@ f'}ﬁ TRt RS EEﬁPEFEFr@ate Rext

f t k d th
:elr%éneﬁ%sﬁfe{ﬁg ?ff% BSg PeB Rener  of %Els SR of
t IS of th t. t f h
%thgac et%rﬁ%ﬁééigggfﬁﬁﬁgﬂrc %ﬁFfonoé?ii BRteRf Pytes

pe Tgoh aekg@, S'w%sf'eéi sin ﬁén%oA'F@etc‘lrﬁ@)t need | the

ore ere ce the nex exte . te that the
“extent ATC time” represents the range 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 packet in the extent to the
ATS of the first source packet in the next extent. Accordingly,
the extent ATC time is equal to the time required to transfer
all the data contained in the extent from the read buffer 1602
to the system target decoder 1603. It may be specified that the
size of each extent is to be a uniform value equal to the source
packet length multiplied by a 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 value
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possibility of a waparound in the ATSs needs to be
taken into account in the above-nentioned

cal culation. [0116] On the other hand, the finite
size of the read buffer 1602 15 restricts the nmaxi num
value of the junp time Tj"np allowable for seam ess

pl ayback. That is, even if the accunul ated data anount

obPélﬁéécﬁg thgefgﬁhbwgﬁga%&%m%egg:'L[)H(? rgﬂg QB&:E%"S L6RRer of
an S

excessively [ongj to an

soﬁf@@é‘ﬁ b MEL Vs | ngﬂh%npraﬂé§éﬁn@ﬁné %etrhgoﬁ@% XEeLE) + (the

cause the accunul at ed dat a anount DA to reach

exEBhe HYEI POnd NSF | A eREEh O b dnkaiHithg AW Eﬁﬂcygets equal
depl etion of the data accumnul at ed |n the rea buf fer

CinlA0Rbelncd hige Casestdhe Ssi@M I angRirmecadary 1602 extent

woul d stop providing video data, and therefore
ATseglhessapl BybackincQuid tind belwehiqued.tS Mhd mum of the
junmp tinme Tjunmp_max" neans, 25 hereinafter, the length
trahstemet i aredoflintet heclaetc wind ahedlematla cefnbimé fom the
to decrease fromthe full capacity of the read buffer
ATE602 the Zdntstwsicuercdapackeappdy the tdxrardadobthéeaTI @02 the
63 i s suspended, that is, the maxi mumval ue of the
lapgnpaunae Tpamipet abfowdis esdme suhahéss Iyl aftbbekcase, the
0117] General standards of optical discs
Ca%ﬁb}éléfiépm abstpeexBEne|ARG ¢idle pabebaetHplibied since it
di stances and junp tinmes by using the access speed. of
dogsdingt digse BPdrERETPRKRE. tHEG DY stpvRRan Ne anﬁhét the
of .the relatlonshlp bet ween | unp. di st ances Summp

Pojsﬁﬁ‘ﬁllﬂ eSSt 19 IHFRGFRIT] &8 TLJE}? BERIAHSES. PPr- %%‘e into
ocBiurbTh FLBL ISR B LSRR U, o
[OEEQ] 22 when junp distances fall within the

On the other hand, the finite size of the read buffer 1602
restricts the maximum value of the jump time Tyjuyp allowable for
seamless playback. That is, even if the accumulated 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
amount DA to reach 2zero during the jump period TJ, and
accordingly, depletion of the data accumulated in the read
buffer 1602. In this case, the system target decoder 1603 would
stop providing video data, and therefore seamless playback
could not be achieved. “Maximum jump time Tjump max” means,
hereinafter, the length of time required for the accumulated
data amount DA to decrease from the full capacity of the read

buffer 1602 to zero while data supply to the read buffer 1602
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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 junp tinmes are
250 nsec, 300 nsec, 350 nsec, 700 15 nsec, and 1400
nsec, respectively. The m ni num extent sizes are

F@%ﬁ%@é@@m” @ disnge 1 R uﬁmwih@ufoehgh?mplﬁme T ump

er nor e, e AV streamfile is divid

aliB%Qb@epEHEaEééMléés S%B?B&ékand arranged on the
D-ROM di sc 101 in accordance with the m ni num ext ent

[o§uz§s Wien the BD-ROM disc 101 is such a 20 disc, the
BD- ROM drive 1601 of the playback device 102 conplles

W t BehBea$petiahideaidsonoshephical Fldesc®?, prédsedymbeeéagthe
able to seanlessly play back video i nages fromthe

re BRt RONBHI p bifideen Qb8 i Menc s s enBD) WaM tdinges Busisnqthe
mul ti-layer disc and a 25 recording |ayer to be read

accesswspebddofoaaddthedriagennd3bbe ds&e.i Flfeedldshows an
operations such as a focus junp to swtch layers in

exaugileimhthe ndiafimphimbeTjenp BparifsedncasH G &2d jump
64 This length of tinme is hereinafter referred to as

timggdtumpsipach] v EprBD WdhdiRepe TsFEGI Afer ] WaRAdStpnces
between two extents to be consecutively read, the

Sy RUFLNPEXEERPLSPZEN URCE QfngPytatRdFIcy Besector = 2048
determ ned based on the sumof the junp 5 tine

by¢E6er AP FRAEYIEF e %n*ﬁhapslmélwqﬁa vﬁééﬁ % in the
two extents and the | ayer swtchi 1

rangR) SR [0S P S BHES: SHeS %123989&5&8% FECERES, the
<L IVIJP S, TR Lo deb el oek o s - 2/00
sttrlo &, F%dex'ﬁ‘ﬁg' ei”a%@gn of 1/10 stroke or longer, the
corresponding jump times are 250 msec, 300 msec, 350 msec, 700
msec, and 1400 msec, respectively. The minimum extent sizes are
calculated according to the specification shown in FIG. 22.
Furthermore, the AV stream file is divided into a plurality of
extents and arranged on the BD-ROM disc 101 in accordance with
the minimum extent sizes. When the BD-ROM disc 101 is such a
disc, the BD-ROM drive 1601 of the playback device 102 complies
with the specification shown in FIG. 22, thereby being able to
seamlessly play back video images from the BD-ROM disc 101.
[0118]

When the BD-ROM disc 101 is a multi-layer disc and a
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 Tyuwp specified in FIG. 22.
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assum ng that the maximum junp time Tjunp_mx is 700
nsec, the maximumjunp distance §,np_nmax is 1/10
stroke (approximately 1.2 GB) and 40000 sectors
(approximately 78.1 MB) without and with a |ayer
boundary between two consecutive extents,
respectively. 15 [0120] Wen video i mages are pl ayed
ThpLQCklérfgoﬂtt e disffeer 20t AV stARAP fi-besriBat he osdenayer
In a plrayback path, seam essly connecting the video
swhiPBgesgPkaved hawh frimd messeafnaﬁér bedHEEeS bBewkast two
extent "of the previous file and the top extent 20 of
extBatBexo fihd ecbAssatt st¥1yheechal, | M gnLoNdlihi eR8ent size
First, the last extent needs to have a size equal to
acebrianges hdads td1Benddt &t ©xd GHssi 28 €iad cilmabEdche jump
based on the junp distance to the top extent. Next,
tikeTjMyralisdgroeiineeds thebguegudl sthacer Sgherdetween the
than the maxi mum junp di stance Sjunmpmax. 25 [0121]
twBl éxt28tiss aads themibyerdisagtamisigowiimg .an exanpl e
arrangenent of extents when video is continuously
[0ph&yed back 65 fromthree different AV streamfiles
inturn. Referring to FIG 23, a playlist file 2300
i ncThgedaptired pive slistta51es) i $emm_nxnFOEFESPORAING to the
(Pl #1-3) 2301-2303. These pieces of playitem . )
MaRKAMFFNHETD it 259 L2808 éﬁeéﬁwmﬁéﬁéngr%t%% BreGifercation
_three 5 different AV streamfjles 2311-2313,
iny édfectiV @A He al 2yt Ry BUEkBRBE SATSThE R |Sg&mPLle, when
2311-2313 are_ divided into extents 2321A,, Z%Q&E,
ASHYPIRI 5895 hign JAXITRTa A e dortfe d sam_the- T r Ak MStF1A the

of, the, BD- disc 101. In,t g/%i%%rd&pg ar ea for felv 1.2
g G STHE e r2a1t, LG SROF et SR 25 SIACFLY T
cr1e3hdN (906 sh%\é%r]so(ggfﬁf%%iﬁgggﬁyt 9501 IJIB%r %?chhtoﬁ%naﬁg%vith

nimum ext ent” si'Zze Carculate
a layer boundary between two consecutive extents, respectively.
[0120]

When video images are played back from two different AV
stream files in the order in a playback path, seamlessly
connecting the video images played back from these files
requires the last extent of the previous file and the top extent
of the next file to satisfy the following conditions. First,

the last extent needs to have a size equal to or larger than

the minimum extent size calculated based on the jump distance

-to the top extent. Next, the jump distance needs to be equal

to or shorter than the maximum jump distance Sjump max-
[0121]
FIG. 23 1s a schematic diagram showing an example

arrangement of extents when video is continuously played back
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based on a junp distance G to the |ast extent 2321B

On the other hand, the | ast extent 2321B is designed

to have a size equal to or larger than the m ni num

extent size calculated based on a junp distance & to

the top extent 2322A of the second file 15 2312.

Furthernore, the junp distance Gl is set at a value

C ' ' distanae =i PIRYy to FIG.

fr@fﬁ??%%ﬁ§?9?§Q?ﬁg%“f§§3r |ngyg?§a1?orgstoring t he °
233e£059agihgt2§1§e bRG ot AR EIRIY 12322 pSedlesi ghegitPiten

have™ a I'ze equal to or larger than the m ninum
L n X460 5 §h 2 p@hculyat gy hasedz on dduppdbstaner PBlhPitem
1n§0 t%%l§%s$ extent 2322B; the | ast extgnt 2322E FE =2

inf6shepeant 030aves08 Hraiggrathéoeatikatges tdfmnthdethree
m ni mum extent size cal culated based on a junp

difistance A4 bertha toplext ent112322A of réspethivdlyfilas a

- 2313; and the junp distance 4 is set at a val ue not

pl&yseedigwrtien naxentihl ¢oms di s1xrx ersj dpnbde@siftel 22Fents
<Principle of 3D Video Playback> [0123] 66 Pl ayback

23PRAh AR IH, 20B2EQSespRE, vaudr 3 ® arcsughbprdetagsitiegrack
into two categories, i.e., nethods using a

20 hal of) rdgEh BO -RO¥hdi ga el 0 and mihisods casfiihgapa¥ed 1or storing
i mges. [0124] 5 The feature of the nethods using the

thhof oysaphi ke t286Hni Glhe thp estantodsalei batetigned to have
perceive objects in video as three-dinensiopal b

a sjiaf aguahdoPriardsn/ FRanthseFeB pITB £ X t&iist 5ht icéﬁcylated
the same inforpmation as_optical informtion ro%gd%g

baggdyPBual JWEP cabt FBRCRTChurRint e YRR t%?“‘a%%%a%%zl - On the

objects. 1 [
Ott}ﬁjirﬁ}(’:l%?lﬁg gp,ggﬁgg’sréxgla%@ 059913 :theC ené ngeé hL'_eOo rﬁ’a\;eo ra size

equal to or larger than the minimum extent size calculated based
on a jump distance G2 to the top extent 2322A of the second file
2312. Furthermore, the jump distance Gl is set at a value not
exceeding the maximum jump distance Ssump max. Similarly, in the
recording area for storing the second file 2312, the top extent
2322 is designed to have a size equal to or larger than the
minimum extent size calculated based on a jump distance G2 to
the last extent 2322B; the last extent 2322B is designed to have
a size equal to or larger than the minimum extent size calculated
based on a jump distance G4 to the top extent 2322A of the third
file 2313; and the jump distance G4 is set at a value not
exceeding the maximum jump distance Sjump max-

[0122]

<Principle of 3D Video Playback>

[0123]
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met hods for moving video display has been established,

it is extrenely difficult to realize, according to

the present technol ogy, a conputer that is capable of

real -time processing of an enornous anmount of

calculation required for the noving 15 video displ ay

and a di splay device having super-high resolution of

sever alpt bpusand, dgnes et 1 auk -AsGer dinglhy, dAer eohigni

hardFyb any_idea‘% gmﬁ%n %ﬁége ngéﬁogs can %e real??eg Y
c1hekieommerchal 458 dLRriLD, O tdhe othamfandudihe a

feature of the nethods using parallax imges is as

| hofL@!;lrQ?ﬁicF_@écﬁﬂ@qﬁé‘?nﬁndV{n_@%BOiigaﬁginﬁobarb.'l@a&i dhbges.

eye of a viewer and video inages for the left eye o
[oilbejviewer are separately generated. Subsequently,

each video inmage is played back to allow only the

Cor rReuutiuig: eyetd mbRRods wd v Ehithd Bs@ompiEEe thehnique

i mage, thereby allowing the viewer to recognize the
isscene aAsidvhr ee- diaeasi omal pdr@EiGle 6BbFEGEs 244, 4o as
24C are schematic diagrans illustrating the principle
thotepbaypengibaek 3D dideomd negesvistveressvaopiel pedegption
i mages) according to a nethod using parallax_inmages. .
subptant2aAlghdies $amen thdoxhmelrd onwish aptvieaér i28prmgtion

| ooking at a 5 cube 252 placed in front of the .
pProveded & Yhgueal HeagceB Whohdunaiebeiings ippebrahebisrts.
the cube 252 as perceived by a left eye 251L_of the
HoypuGEr AMChanal 24EHBuCahetBaPEY dffearhhtdzeng these
the cube 252 as perceived by a right eye 251R of the ,
meGheger L5 MOV HRI | ¥1deR a5 c%%al?? gLty 1t 18
Fl G 54C; the outer 10 appearances of .the cube 252 as
exhEr et ol th A ey £8 S gnt Rycording E5'cA” fieaent
technology, a computer that is capable of real-time processing
of an enormous amount of calculation required for the moving
video display and a display device having super-high resolution
of several thousand lines per 1 mm. Accordingly, there is hardly
any idea of when these methods can be realized for commercial
use.
[0125]

On the other hand, the feature of the methods using
parallax images is as follows. For one scene, video images for
the right eye of a viewer and video images for the left eye of
the viewer are separately generated. Subsequently, each video
image is played back to allow only the corresponding eye of the
viewer to recognize the image, thereby allowing the viewer to

recognize the scene as three-dimensional.

[0126]
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different. The difference of the outer appearances,

i.e., the parallax view allows the viewer 251 to
recogni ze the cube 252 as three-di nensional. Thus,
according to a nethod using parallax imges, first,

two images with different viewpoints 15 are prepared

for one scene. For exanple, for the cube 252 pl aced

in t t a f [ f; 2 0 ' ;

Fl é‘f(%@ Pnthedacg o artehgc‘ﬁeﬁh‘é@&icf ?é?gzctaﬁlg_ M 4h8trating

4A, two video 1 nmages wt nt vi ewpol nt s,

-th%i'%ingiﬁe gé\%?&Qin@"’ﬁaéﬁe3ﬁr€@éé_§dim ts, (kh&reoscopic

erence between the viewpoints is deferm ned by

vidds RRlRld)axcubew: ah dda wiensd weihg Pexh118AGKYRs. FIG.
video i'mage i s played back so as to allow the

24 KOSKESPONEH A &Y€ awdvd hevhdreweryiZhiled @ouerigeilvekihg at a
Consequently, the viewer 251 recognizes the scene

culpt ay®d facde Ot Fecser 8€Nthe . veewer't hefadelead1d.mags shows
t he cube 252 as three-di nensional. As described above,
thérdites bbpetrtnadsofisting cuive hokoys gemediocthbyue leftteeye
nmet hods 25 using parall ax views have an advant age of
251 b thegviedes RERAQERIGf 2@l showst hbe vWwevgoiapprsarance of
Hereinafter, video images for the left eye are
the efure 882t s gerdesived bifed riigifesyeor5 1R offt the alleewer 25A.
and 68 video images for the right eye are referred to
Asass"elght Grdeocompagesy BEG:r 4Bt afeRdE. 24C, the outer
Additionag%¥, vi deo i mages including§rthe vi deo i mages
appeRrRAEes &fft LR CURRIZPRESPRESSI NBgeY Fiof oie aFe At Ihtly
,gée are referred to as "3D video images". 5 [0127] The
difBERBES - UBFPGHTEIA$R6e Ao B CaPBEFhr THRFILIRSTT £ e -+ the
in sever al t hods framthe ﬁandpoint of _howto
PRXAORAY| HeDY 3 TS T R GRC 6P TRTPIRYESL et fabe 252
ascotrl{reeS —oé]idﬁgrgsleggaff 'IIhI:EleS ,VI g%@cr)rd:][:rolg[ ch028]51 method using
parallax images, first, two images with different viewpoints
are prepared for one scene. For example, for the cube 252 placed
in front of the face of the viewer 251 as shown in FIG. 244,
two video images with different viewpoints, e.g., FIGs. 24B and
24C are prepared. Here, the difference between the viewpoints
is determined by the parallax view of the viewer 251. Next, each
video image is played back so as to allow the corresponding eye
of the viewer 251 to perceive it. Consequently, the viewer 251
recognizes the scene played back on the screen, i.e., the video
image of the cube 252 as three-dimensional. As described above,
unlike the methods using the holography technique, the methods
using parallax views have an advantage of requiring video images

frommere two viewpoints. Hereinafter, video images for the left

eye are referred to as “left video images” or “left views”, and
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One of these nethods is called alternate-frane
sequenci ng. According to this nethod, right video

i mges and |l eft video inmges are alternately

di spl ayed on a screen for a predetermned tine, and
the viewer observes the screen using stereoscopic 15
glasses with a liquid crystal shutter. Herein, the

S 0 h
wiBEESBER L A0 RLCEORREONE BRI MNLE ) S0 visec

im8has8esy » rak® teach, fmde Lfi ta diAuid Paneb. imahes Larsasing
pass or block light in a uni form and al ternate manner

thkNv $386 mrﬁgrez@tﬂoqn tWbt De ¥ d80s idR0e heW/§ §8b Ninaed fOr the
screen. hat is, each lens functions as a shutter
rithat eper kedi ealbyrchl eekssanseyeiabot heaviewer . More
specifically, while a left video inage is displayed
[oan70he screen, the shutter gl asses make the left-side
lens to transmit |light and the right-hand side |ens
bl otkel hghhod¥Whiis Engnpatghtaxidesws reage fusrtdiesplcdpsdified
on 25 the screen, as contrary to the above, the
inshuseeergl assEsodmkiron frder sgandpiodatgbiskov ramsiiaw video
light and the left-side lens block light. As a
impgegl £ort hheeyeghbfor hbelt aike techd t@l’lﬁ?ﬁ}@dﬁng &ye of
the right and left video inmages, which are overlaid
thgi YAewW8&h ot her, and perceive a stereoscopic video
i ma [0129] According to the alternate-franme
[0de gen0|ng, as described 5 above, right and |eft

V|deo | es are ternatel d splayed in_a .
or eGBES rﬁghsaeaw derhgalfied isﬁ%ﬁl%temﬁgﬁm%wacmg
Ac%%%ﬁ%g%%% Lol ausdoper See0nd Q0 B0 03Pk e video

%tafa%%lteefalt ngf!' Y d:{]e F}%eodg Oa aégegxe@%{ o Iaed%Q.ermlned

cor evi ce

tlg'llél Ciélnﬁ %ﬁ%c %%wre% 'btslel}g/e%f tﬂ%e S dsS.Lng stereoscopic

glasses with a liquid crystal shutter. Herein, the lenses of
the stereoscopic glasses with a liquid crystal shutter (also
referred to as “shutter glasses’”) are eachmade of a 1iquid panel.
The lenses pass or block light in a uniform and alternate manner
in synchronization with video-image switching on the screen.
That is, each lens functions as a shutter that periodically
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 right-hand side
lens block light. While an right video image is displayed on
the screen, as contrary to the above, the shutter glasses make
the right-side glass transmit 1ight and the left-side lens block

light. As a result, the eyes of the viewer see afterimages of
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preferred for this nmethod. [0130] Another nethod uses
a lenticular lens. According to this nethod, a right
video frame and a left video frame are 15 respectively
di vided into reed-shaped small and narrow areas whose
| ongi tudi nal sides lie in the vertical direction of
‘the screen. In the screen, the small areas of the

thll :g:h%ht%/ &P 1RG5 d@Bdlﬁgﬁeén%ﬁl@ﬁ% Jvdhgilefdith each

rane are a ternate arranged in the | andscape

otHéEeCEhQn Q%cé@@esﬁr§€9r€8gcg¥>§e| 2Y8d020mayet he sane
% the surface of the screen is covered by

[O§zb?nt|cular lens. The lenticular lens is a
sheet -shaped lens constituted from parall el -arranged

mul Ab@b@dhﬁ?&@ﬁﬂetﬂﬂérmbﬁﬁéﬁﬁ@ skeneasingacds described
hog- backed l'ens lies in the |ongitudinal direction on

abblbe, suifaceand 1dec seides . inders arzb aliteweratsdes dilsplayed
left and right video frames through the Ilenticular

inl anpreduiteriiecd ewerle s Tiais, efjer pexgwples Whght 2fr grdeo
the display areas of the left video frane, and only

framesvaeaedisplayedrpghtS@g@néefQE|R%§Vi¢iﬁha¢R(ﬁnQQﬁ¥31 2D
di splay areas of the right video frame. This is how

movhe , vitBwei deeeframep videotahufer fhor TiEhphand |1a%?t eyes
bet ween the vi deo i mages respectively perceived

neefe thebe SAGPARYRE &p&sa RS EPHE- é*&&@rrd%wltyo mdslsplay
met hod, 5 another optical conponent, having_si

depiget iHE LRCHUASKAY PREGUE ScriRit 1K i b ﬁ'% ﬁé’reen is
used instead of the |lenticular lens. Alternatively,

PrESCTERENPPE, Lo 1FoRG i nal pol arization filter may
be ﬁEOVIded in the display areas of the left image

[0 and a | ateral polarization filter may be

pro %?1&' tWFgES§ é’e ay ]1 A &48 Q{ ltel?l% rhgggrhgﬂgeto this

fra i BWer 5 sees

method, a right video frame and a left wvideo frame are
respectively divided 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
at the same time. Herein, the surface of the screen is covered
by a lenticular lens. The lenticular lens is a sheet-shaped lens
constituted from parallel-arranged multiple long and thin
hog-backed lenses. Each hog-backed lens 1lies in the
longitudinal direction on the surface of the screen. When a
viewer sees the left and right video frames through the
lenticular lens, only the viewer’ s left eye perceives light from

the display areas of the left video frame, and only the viewer’s
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di splay through polarization glasses. Herein, for the
pol ari zati on gl asses, a |ongitudinal polarization
filter is provided for the left lens, and a | atera
pol ari zation filter is provided for the right Iens.
Consequently, the right and left 15 video images are
respectively perceived only by the corresponding

ri§heSeyd NELLRY Al d awiig tf'?:%mv‘tﬁ@ealéﬁlé?cé)ﬁéég &f &he right
stereoscoplc vi deo i'mage. [0131] A playback nethod

viheb Bt&RE0SH G_thQG‘iOtMétxhléM Heddhe 380 ppdslim@e from

i mges has already been technically established and is

theNpgLARL &k BsEwdof i rMacdd ®nsndde Amesprenti vedrk peaiceived
the 1ike. Accordingly, anong playback nethods for

bystles a@FE0ahe riditieeydhi Notet ik ascoaddingetedlis hethod,
cl osest to practical household use. Thus, in the

anerhedi opni sa bfcdrmonpeets drtviimy edmidar2bunatibes, such as a
follow ng, the alternate-franme sequenci ng net hod or

lithed amtstodl dsivngepunbezas¢dingitgedest dhe beruhewlap lens.
be used. However, as a playback nmethod for

Algesnebiveplc owlesampaei cudongl thdimedspelrhl At 1oR iglter
col or separation method have been proposed

mayhbs Py} &RE et Sichd aye 2ABPE; @Eb&éetloe%el%efmame
invention, as is the case with the two

anale% élaﬂiﬁé‘éik%ﬂcﬂﬁlz%%lq’%ﬁd1§§rp’5?fél}qea5ir9'i’%9\€d &Petla‘%éi&splay

0132 <Dat a Structure for i deo on BD- ROM Di

arFG trlahégawas&g FRBSBO RO S8 5Fhal LFESFReScee the
ordln t, to.the f mhaod

aigpighe placlil Tolemantih | ke SR R e

poitagrllzgglgég \éll%%%el na%esiovr\{gllltudlnal polarization filter is

provided for the left lens, and a lateral polarization filter
is provided for the right 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 image.

[0131]

A playback method for stereoscopic video with use of the
parallax images has already been technically established and
is in general use for attractions in amusement parks and the
like. Accordingly, among playback methods for stereoscopic
video, this method is considered to be closest to practical
household use. Thus, in the embodiments of the present invention
in the following, the alternate-frame sequencing method or the
method using polarization glasses are assumed to be used.

However, as a playback method for stereoscopic video, various

71




10

15

20

25

be descri bed bel ow." Here, basic parts of the data
structure are identical with those of the data
structure for storing 2D video images, which is shown
in FIG 2-15. Accordingly, the followng wll mainly
descri be expanded or changed portions with respect 15
to the data structure for the 2D video i mages, and the

me?ﬁé&é 'sQquon abaye- 51 8P @,leﬁgq"aft(i'bntrﬁ@clpc% hevRdden p%b%sed .

ayback device that can play back solely 2D

Angi Q@%é@eg%xfﬂ&m me tBBaROM: di 56 atppaﬂgaﬁwr&d thkepekBent
video images t+s referred to as '2D pl ayback

ingeMtesn, AdsarRéadackidaine tRMeﬁBBdQQidﬂc&:ﬁHéﬂilbelow,
bot h 2D vi deo i mages and 3D video i nages fromthe sane

asi sohgf ger pdrb0las @iékb 3beplisghack device". [0134] A
flag for 1dentifying the playback device as either a
[02B2] pl ayback device or a 2D/ 3D pl ayback device is set
to a reserved 25 SPRM shown in FIG 17. For exanpl e,
<DassugerthatrehEo8PRM {240 D BReRDMa@istm t his case,
when the SPRM (24) is "0", the playback device is a
[02B3pl ayback device, and when the SPRM (24) is "1", 72
the playback device is a 2D/ 3D pl ayback devi ce.
[ 0188kt) ndegaridiagvivice BhjREdt c%%»hafo;se]th@ queordlng
25 is a schematic di agram show ng_rel ati ons anong
mepAYEx ReIHias BTy Eonég“iee by et ehveciaeBb- PfobPé%t present
BDJO, and  playlist files 2501 and 2502. |n_the, BD- ROV
IIESE 001 FRACATDRETUCENE el B 415 R *PnHgeeo fHmes will

PLAYLI ST direct l.udes th fil
bei FERTHRRF PG e ED, (11T SEEEE & o %gb%da?a 3 Fetere are

ide %?.c\gltvt}ltt,lqeclpl 2 lolfst'fhef IdI azgéz{:\uc ure o ls%%lrll%tg Eblvz.deo

images, which is shown in FIG. 2-15. Accordingly, the following
will mainly describe expanded or changed portions with respect
to the data structure for the 2D video images, and the
description above is applied for the basic parts. Note that a
playback device that can play back solely 2D video images from
a BD-ROM disc having stored therein 3D video images is referred
to as a “2D playback device”, and a playback device that can
play back both 2D video images and 3D video images from the same
is referred to as a “2D/3D playback device".

[0134]

A flag for identifying the playback device as either a 2D
playback device or a 2D/3D playback device is set to a reserved
SPRM shown in FIG. 17. For example, assume that the SPRM (24)
is the flag. In this case, when the SPRM (24) is “0”, the playback

device is a 2D playback device, and when the SPRM (24) is “1”,
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2501 specifies a playback path of 2D video inmages. For
exanple, when a title 1 is selected by a user
operation, the novie object MO associated with an
item"title 1" of the index table 310 is executed.
Herein, the novie object WO is a programfor a 15

pl ayl i st playback that uses one of the 2D pl ayli st

théI fa%ﬁgék @é‘glégeléDapﬁﬁ)’ﬁbs%)lg%/iaﬁc]%5ggv1gge pl ayback

102, 1n accordance w he novi e obj ect MG,
[oigg§t judges whether the playback device 102 supports
3D video playback or not, and if judging

<<@£aé£npilaﬁhav1éuebﬁsétjpﬂg§§>mhether the user has 20
sel ected the 3D video playback or not. The playback

[oUew]ce 102 then selects, in accordance wth the
result of the judgnent, one of the 2D playlist file
250t1@ank s He 3RqHeand i st dhiialgeradbBRowasgarelatyl osé smidrey an
to be played back. [0137] 25 FIG 26 is a flowhart
indhawtaglsed et i dmericcedsjant MVQ, PIBDHT sibjfeidte BDIOhe and
pl ayed back, the selection processing being executed
plaplastdridemwasailtand BE0RpvIe tdlg BEtRANQAisr31PDId8t skepres
52601, the glayback devi ce 102 checks the val ue of the
thepRi(32)vided inrgeml térs PIRYLIET &r@%@%%ﬁ?@é@% the
S2605. If the value is 1, the process advances

3D5kupl 15t [FG139250R Kt afIsdon tph@%ﬁ%ﬁ%\wlaém%@%é“
e A ST Bt S TR0 B BB e
o f SRR AR AT RS LSl F57 e
wh%gr?dltig.%’flet{: ggigggegde@gcggetroopsezrﬁa 1on Qemg'\tf:bee%bj ect
MVO associated with an item “title 1” of the index table 310
is executed. Herein, the movie object MVO is a program for a
playlist playback that uses one of the 2D playlist file 2501
and the 3D playlist file 2502. The playback device 102, in
accordance with the movie object MVO, first judges whether the
playback device 102 supports 3D video playback or not, and if
judging affirmatively, further judges whether the user has
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 playlist file 2501 and the 3D playlist file 2502
as a playlist file to be played back.
[0137]

FIG. 26 is a flowchart showing selection processing of a
playlist file to be played back, the selection processing being

executed in accordance with the movie object MVO.
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user selects the 3D video pl ayback, the process

advances to 52603. [0140] 1In 52603, the pl ayback

devi ce 102 checks whether the 15 display device 103

supports the 3D video playback. For exanple, if the

pl ayback device 102 is connected with the display

device 103 using the HDM format, the pl ayback device
[oﬂgg]exchanges CEC nmessages with the display device

1 and asks the display device 103 whether the

di sphayodleV| ¢eelf3a5HRPRI dSvihe A Wndeqs20hel wybaclos the
If the display device 103 does not support the 3D

spiRitdess) pl aybaek vdNe proeessrdyanesd edvdeles @ bheos.
other hand, if the display device 103 supports the 3D

1fviHeovplagbasky, t bRe proecess advances to 52604. [0141]
25 In 52604, the playback device 102 selects the 3D
[opBaylist file 2502 as the playback target. [0142] 74
In S2605, the playback device 102 selects the 2D
pl ayhistep f926@2250khe asl d yiea pk aehadcie LaRgedusdptthg Hasplay
in this case, the playback device 102 nay cause the
dedispl 293 dewi ¢bsy DBy t memplaryd makes ddsomadie tIDs@lgss 2D
pl ayback was not selected. 5 L8é431 ccPlaylist File>>
vifeesmliayhak 2md S vécikendipybackgr ah shoWMTRF &flects the
exanpl e structure of the 2D playlist file 2501 and
2Dt iedep mharadt wiitheapseperatiap ¢f SstreRotet FeaRT e+ |1 the

_ roug 2701 is conposed of AV streamfiles .
like, the process advances to S2605. On the other hand, if the

user selects the 3D video playback, the process advances to
52603.
[0140]

In 82603, the playback device 102 checks whether the
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
CEC messages with the display device 103 and asks the display
device 103 whether the display device 103 supports the 3D video
playback. If the display device 103 does not support the 3D video
playback, the process advances to S2605. On the other hand, if
the display device 103 supports the 3D video playback, the
process advances to S2604.

[0141]
In S2604, the playback device 102 selects the 3D playlist
file 2502 as the playback target.

[0142]
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LCL AV#1-3 each storing a video stream of 2D video

images and is independently used for 2D video

pl ayback. The video streans of the AV streamfiles

LCL AV#1-3 are further used as left-view streans in

3D vi deo pl ayback. Hereinafter, such an AV stream 15

file is referred to as a "2D/left-view AV stream

filel, t i s LQC| retn.i :
ref g?r %%@?% 2%1 eaié'l%%;})lae?(tr fﬁ%?}él\fvg C’lsct%; %%%%Eﬁtgﬁef%fj %S ¥ list

fiﬁf@ngsoﬁ é@cﬁ{@_pﬁ\éy%a{@@% fz'f'_e% ORO¥R 2492 ihSciepdmesed the

of AV streamfiles RCL_ \?71# and is used in

pleoBhcnRaddPicditdd LBe £dusd AL gtegamyfddeia 9uB 2d@kisplay
for 3D video 20 pl ayback. Hereinafter, such an AV

thet Feasohl kel 3D @fi@(ebe@;ltagfba&lﬁc Fay It W IRWEAY .St ream
file", and the video streamincluded therein is

[oneBerred to as a "right-view streanf. A main path

2501M of the 2D playlist file 2501 and a main path
<<23a¥Wiet Fhee>3D playlist file 2502 each include three

pi eces of playitem 25 information #1-3. Each piece of
[ottke]pl ayitem i nformati on #1-3 specifies a playback

section in the first AV streamfile group 2701. On

t he FaGhe?7 haralschahbke ctdieaRrmpERpWisY 1 byappbd¢ stithwture

75 3D playlist file 2502 further includes a subpath
of25he 2D yEippai s @91 geidudbs BRrpéapilésbsfpie 2502. A

Sub-playiteminformation #1-3, and each piece of the
fl§§5—8Va‘-§/"r1f%#ﬁ‘ifr#1@ FEOUPN 2241 31s sramases of playbeexm files

section_in the second AV streamfile group 5.2702. The
Lcéu@yﬁllaﬁi EBRT RESF HRTI DY eSS S&&ﬁaé‘éﬁgnaDoﬁéd?%-H%ges and

Ao SO IR AL S0 2 B s
orSUBe PLYAL S IR L0l g S h0ehite LED0LA Blec vicn
o 2R S S0 OB B TS BB 02D TNt ) e
fiﬁ%bggt&félrpreed to as a “"2D/left-view AV stream file”, and the
video stream included therein is referred to as a “2D/left-view
stream”. On the other hand, a second AV stream file group 2702
is composed of AV stream files RCL AV#1-3, and is used in
combinationwith the first AV stream £ile group 2701 for 3D video
playback. Hereinafter, such an AV stream file is referred to
as a “right-view AV stream file”, and the video stream included
therein is referred to as a “right-view stream”. A main path
2501M of the 2D playlist file 2501 and a main path 2502M of the
3D playlist file 2502 each include three pieces of playitem
information #1-3. Each piece of the playitem information #1-3

specifies a playback section in the first AV stream file group

2701. On the other hand, unlike the 2D playlist file 2501, the
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is "3D'. Upon detecting the information 2502T, the
2D/ 3D pl ayback device synchroni zes the pl ayback
processi ng between the subpath 2502S and the nain
path 2502M As descri bed above, the 2D playlist file
2501 and the 3D playlist file 2502 may share 15 the
sane 2D/l eft-view AV streamfile group. [0145] Note

3D thed 3{1{1& pf £f & X2 BoIben st 9ér t hec 2apkay| sebpithe22604. The
and the 3D playlist file 2502 (e.g., "XXX" of

subpeh MBLSE) i HEMudHE tequaiidedd ¥ e led:idem thisrmation
manner, the 2D playlist file 20 corresponding to the

#12D, phﬂ;ﬂ iesicH igie=@@nobe thasidup ipdentiitiane di nf ¢0dalt] oo 1 - 3
each piece of playiteminformation in the 3D playli st

spédl£i@65@2playbhrkasecnioy iof thhesXB@AV- i esas tiidengroup
and a stream entry of the right-view stream have been

27@2ldethd subhelstyricam 26foehationril ablapri3GPosifo@ner ho-one

FIG 13. The streamentries 1309 for the 2D/ | eft-view

wish rdenpaayites tn§hrmeteonst¥ eamThieyéepgeh @fibe playback
contents such as the frane rate, the_resolutjion, and

seghion Apad e d bvnaach ptacs Rat S‘élacﬁléi’%%%%lé}fﬂr;?‘alt%@ is
@{ further have a flag for |dent|{f¥

eqo®} 56 FRO i lERETT @Ak BIEKBACK HEE L tiesnraaasgnding
therein. [0147 5 1n the flrst enbodi e

pigescAthdRt apbhe™ dqdaraatian- tHes zﬁuapa%*aa%%%%. ggreher

S bac 2D v1 de I ef

i S Ao AR S 475 D30 B G DK GO £ Ty S ibpath type

. _degsj ned%%? ck 2D videq | r %}e

+5r ﬁeﬁgﬁ% 1% the SIMlf §§a%pl(§|.lg ‘e Jldﬁe 3/3D

plgj?%(a:.ci{péexglce19yg§ﬁ§$1qf£é§rthe playback processing between

the subpath 2502S and the main path 2502M. As described above,

the 2D playlist file 2501 and the 3D playlist file 2502 may share

the same 2D/left-view AV stream file group.

[0145]

Note that the prefix numbers of the 2D playlist file 2501
and the 3D playlist file 2502 (e.g., “"XXX” of “"XXX.mpls”) may
be sequentially numbered. In this manner, the 2D playlist file
corresponding to the 2D playlist file can be easily identified.
[0146]

For each piece of playitem information in the 3D playlist
file 2502, a stream entry of the 2D/left-view streamand a stream
entry of the right-view stream have been added in the stream
selection table 1305 shown in FIG. 13. The stream entries 1309

for the 2D/left-view stream and the right-view stream have the

same contents such as the frame rate, the resolution, and the
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[0148] FIG 28 is a schematic di agram show ng anot her
exanple structure of the 2D playlist file 2501 and
the 3D playlist file 2502. The STREAM directory of
the BD-ROM di sc 101 may include 15 two or nore kinds
of right-view AV streamfiles for each Ileft-view AV
streamfile 2701. In this case, the 3D playlist file

vig28% JEyad N %I!otﬁ%e%ﬁae |y .Esaéegjn éﬁ'@ﬁ?tl@so 9@9%{7%&2%?@1“ Bave

one-to-one wt e right-view AV stteamfiles.

a exBD| Gor thenéPfkago inmgep Mt disher sptcRar ddd@X the

vie are expressed 20 for the sane scene vv!th use of
rightterences hghwaeanctihenshared left video inage and

he right video images, for each different right
[oYk€go image, a different right-view AV streamfile

group is recorded on the BD-ROM disc 101. In this

casen sHbpaihstWahiebdimespess | dedyr osd espory, widdunehehat
right-view AV streamfiles may 25 be provided in the
thaD2pl alahydiadk |2 @EliedysiSeslclaceDdr diidgot amagede Siroed the
parallax view. In the exanple of FIG 28, the
leficewpewnts refantshe Howgwew| debeedi lplagdank adévise may be
right-view 77 AV streamfile group 2801 and a second
desiighedvitew phayt beakn Dl e idgouinasey Sremdithferrdght-view
Meanwhi l e, the 3D playlist file 2502 includes two
stikieadls -of Tsubkbat KsiEEEREY appPrisgabie The skipatdpscription
250251 having a subpath ID of "0" specifies a playback
hexedfPdeT-in the first right-view AV streamfile group
2801. The subpath 250252 having the subpath ID of "1™
[0d4&8di fies a playback section in the second right-view

AV streamfile group 2802. t.he 20/ 3 | ayback .devi ce

el BES" G 151 = NG it 4 67 4h SPGB R0 i Sptamp1e
o< SR BPOAR2 P GPL R MLV L s sne
25% .t tB‘Eel'lé"EIQE:Al@}ncgirectory of the BD-ROM disc 101 may include
two or more kinds of right-view AV stream files for each
left-view AV stream file 2701. In this case, the 3D playlist
file 2502 may include a plurality of subpaths corresponding
one-to-one with the right-view AV stream files. For example;
when 3D video images with different parallax views are expressed
for the same scene with use of differences between the shared
left video image and the right video images, for each different
right video image, a different right-view AV stream file group
is recorded on the BD-ROM disc 101. In this case, subpaths which
respectively correspond with the right-view AV stream files may
be provided 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




10

15

20

25

“synchroni zes the pl ayback processing of the sel ected
subpath wth the playback processing of the main path
2502M This allows pl easant stereoscopic video

di splay for the user. [0149] 15 <<AV Stream File for
3D Video>> [0150] FIGS. 29A and 29B schematically
show el enentary streans that are nmultiplexed into a

. . Les 8 L . .

R e e g

gréh?eﬁé.@z Mt Rk eXednt Ntife SnwiX 1 €7 tend 8W MaFi{88Mi1e 2502
fiTe 2901. The elenentary streans are the sane as the

inih88EBtwd U i @fe@uﬁonghfshQ_%ﬁYSit ig@mddi® f amd Beppath
2D video imges in Fl 4. The 2D pl ayback device

25pbBYShHALkg & BubBBLY YDUASO “ir @E@biZQéé ap12pdddegection
i mages, while the 20/ 3D pl ayback device plays 25 back

int fite FidBY yivhaegishr Bar 20d4dm as leeblrovpdesoat THwe subpath
time of providing 3D playback. That is, the primary

250kdethstirepah2Fhibpdth aD2E¥ Meft spvé el 5¢ ¢ eqm a Fb&x k 28Btion
shows an elenentary stream 78 nultiplexed into a

inr thhtsedevd AL gtir-edmy iAve s29@2m Thée girghp-28&3w Ahe 2D/3D
streamfile 2902 stores therein a right-view stream

plagRackTiev 2 38e peaybacke deli tlee piwy skigubk athgehe subpaths
right-view stream 2902 as the right video at the tine

258RSprand dileg2 b R8S3015 agicpyskadice Wathhehe isge ofeiie screen
stream 2921, a PID of 0x1012 is  allocated that is

ofdthrePéRPLAYORPHIPPDIOR O¥16PECHTISeAIOR Y thise ysem, and
stream 2911. [0151]. FIG 30A is a schematic diagram

SYSREWCREG 285 c bipr LY BACK 1BT 268F AgRE o hetR§ gie e I isepath

ream : hown jn FI A
wist‘h ’gl'?e o) gggacﬁspj?ogessnl_ng ofGEhg?na’in path 2502M. This allows

pleasant stereoscopic video display for the user.
[0149]

<<AV Stream File for 3D Video>>

[0150]

FIGS. 29A and 29B schematically show elementary streams
that are multiplexed into a pair of the AV stream files, and
are used for playing back the 3D video images. FIG. 29A shows
elementary streams multiplexed into a 2D/left-view AV stream
file 2901. The elementary streams are the same as the streams
multiplexed into the AV stream file for the 2D video images in
FIG. 4. The 2D playback device plays back a primary video stream
2911 as 2D video images, while the 2D/3D playback device plays
back the primary video stream 2911 as left video at the time
of providing 3D playback. That is, the primary video stream 2911

is a 2D/left-view stream. FIG. 29B shows an elementary stream
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franmes/fields of the 2D video stream 3000 are
conpressed into a picture 3001, a picture 3002 and so
on using an inter-picture predictive encoding format.
In the encoding format is adopted a redundancy in a
time direction of the 2D video stream 3000 15 (i.e.
simlarities between previous and/ or subsequent

mu f:?%ﬂ%zgéd whose di splay. ardefs 2aF es8ekbal )file 2902. The
pecifically, a top prcture is, at first, conpressed

ribht 0y 88y! BvPketdbg 3AQL Wddh Usods @Retdid agPirehHECview
redi ctive encodi ng. Here, nunbers shown by indexes
st BEEmeial THEBRERD }!)I‘aiﬂ)zﬁ:k 3410 Fdfm b30R. tiNexti gh8Sview
20 shown by arrows in FIG 30A, a fourth picture
st+8hRrsod® dhenkorighet vl @SRl thanding 60 my@sistithd rhe 3D
a P3 picture 3004. Next, second and third pictures
playBaeRupresshd rhyhtavBew ptetame2and, a B2Dpbft ox@012 is
respectively, with reference to the lo picture 3001
aldodatbe BRBapiicd urief ROMEht Zro0d5RIDRHE0:80R 1 sildocated to
schemati ¢ di agram showi ng a conpressi on encodi ng
théolefit Eored8D 2Pdeo streans 3010 and 3020. As shown
79 in FIG 30B, a left-view stream 3010 i s conpressed
[OWSiLhg the inter-picture predictive encoding format
that uses the redundancy in_the tine direction as )
wi t FIBhe 32D Visdeo ehestah 1 Q0B0RIVHRNSHOYVLAt v COPression
stream 3020 is conpressed using the 5 inter-picture
cogiagi EPFNRE divttodi #g WstamprreAa™ HROBt Het Sﬁ’é’Wg‘, ing'1G. 304,
redundancy between | eft, and right viewpoints is used. .
ErAReS{AaPL RSOt FRRET SdGREaRET PR FABO(F T IREAT T 1t
That is, as shown b rrows _i.n FI G 30B, each pictur
2 RECEHES AP - 3Rt TR T OAZ3028 73 WoHpr BYSHR Wk - PLoture
ref.erence to g.picture having,10 a sane dj 1]
e S e e Eo Rt TR et arEprls SRR tSRNEY 14 Moprea

n i'splay

a redundancy in a time direction of the 2D video stream 3000

(i.e. similarities between previous and/or subsequent pictures
whose display orders are serial). Specifically, a top picture
is, at first, compressed into an I, picture 3001 with use of
an intra-picture predictive encoding. Here, numbers shown by
indexes are serial numbers in FIG. 30A and FIG. 30B. Next, as
shown by arrows in FIG. 30A, a fourth picture refers to the I,
picture 3001, and is compressed into a P; picture 3004. Next,
second and third pictures are compressed into a B; picture and
a B, picture respectively, with reference to the I, picture 3001
and the P; picture 3004.
[0152]

FIG. 30B is a schematic diagram showing a compression

encoding format for 3D video streams 3010 and 3020. As shown
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in the 2D/l eft-view stream 3010 as well as a previous
pi cture and/or a subsequent picture in the right-view
stream 3020. For exanple, a top picture in the
right-view stream 3020 is conpressed into a Po
picture 3021 with reference to an lo 3011 15 picture
in the 2D/l eft-view stream 3010. A fourth picture is

; r d jnt X i I it e
B agt L L G 1 g e oo

in’gé).l_fl-giétﬂfgw S1L8M BA0.onddHAMer MY hatSecoRE aldes the
third pictures are respectively ~conpressed into a Bl

reBhRbshEy AN BnB% MLtdne Wildh r8f eriencen20 2bovadBe, stream
picture 3012 and a Br2 Picture in the 2D/l eft-view

306br eRAeni & adghtliPNekOstheaio3phot isec3hpteanddt heil3d the
pi cture 3024, respectively. Thus, pictures of the

intéghpivtevespreant 8028 @tcodogpiessed, wit threebehencaand,
to the 2D/l eft-view stream 3010. Accordingly, the

a teghhdenew teteamrdOROFcamndt rightdeoddetalmmse 25 used in
unli ke the 2D/l eft-view stream 3010. However, since

adtiheieni so thestreshgdaorayeliat tbe bineediredieion githat deo as
and |l eft video, a data anobunt of the right-view

shewnehin 3020wssidr E86i caPBy e8ghspallteiret Ran thedaight-view
amount of the 20/l eft-view stream 3010 due to the _

stirawr 3PRet UF PR 2399 oV IdHE Joh FRF IR ELC thRL 138 iRy 1ing
redundancy between the right and | eft vi ewpoints. ,

a FRPE| ﬁhﬁP}é/?}’ LAY e RYTAHT NV ih dE MRS FeFRlBnh s T0e

Clike the 2D/l eft-view 5 stream 3010_.is referred to _as

5t AR 14 B CL B TSN O&Oviaﬁe?feggt?%a%gwl%é@'Cture

antz be decoded w tg.u e _of, t basi%#i_ewes‘;v_t rgam i35  For
FéPErF & FBUETE PaepEhtent -view Stiedn™" Po153T \ole

o 3BIeL % LS AL PR BECRETDRER P, 450 1
colrn%]::te's%iegwinto a P, picture 3021 with reference to an I, 3011
picture in the 2D/left-view stream 3010. A fourth picture is
compressed into a P; picture 3024 with reference to the P, picture
3021 and a P; picture 3014 in the 2D/left-view stream 3010.
Furthermore, second and third pictures are respectively
compressed into a B; picture and a B; picture with reference
to a Bri picture 3012 and a Br, picture in the 2D/left-view stream
in addition to the P, picture 3021 and the P; picture 3024,
respectively. Thus, pictures of the right-view stream 3020 are
compressed with reference to the 2D/left-view stream 3010.
Accordingly, the right-view stream 3020 cannot be decoded alone
unlike the 2D/left-view stream 3010. However, since there is

a strong correlation between the right video and left video,

a data amount of the right-view stream 3020 is drastically
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stream may be conpressed into the dependent-view
streamwith wuse of the right-view stream In either
of the cases, the base view streamis used as the 2D
video streamin the 2D pl ayback device. Also, a frane
rate of the 2D/l eft-view streamis a frane 15 rate at
which the 2D/l eft-view streamis decoded al one by the

eof Bk 0 GRcgun The L4 5B 3 (ARG KBl Bs0 cne

o) e S AN AP G A S0 BERL Enat e che
reé%'dg.wc Vﬂ)@ﬂ\&zééﬁ%‘”ﬂ@ §§-%1]1t aEHHj l%lf@' vi éﬂ%\é Qférelnafter,

exanpl e of a relation Detween the PTSs and the DIiSs

a dlhosadetb 4w tha¢t HE8SHhOfadRidd ghionw @%étiﬁ@@)ﬁj&% -view
In both of the video streans 3101 and 3012, DTSs of

stirBem PHTH UurLscakbi-eenat® oNe apRidbeyi on dtheaFG ahhi $ video
can be realized 25 by delaying, with respect to DTSs

stebahhtht elewidest 0fod 88codbilwefih viseve sthean3d Oti e R ream
DTSs of pictures of the right-view stream 3102 that

isr eb€ertredcapr aspandidegepidetitr-es «of sttheanBl
2D/l eft-view stream 3101 in the inter-picture

[opsédi ctive encoding format shown in FIG 30B. An
interval TD of the delay (i.e. an interval between
eachNopiectiyze téfe rhehRbrviewtstyfeam mneyreamBrdEssef anto the
picture of the right-view stream 3102 that 5

basgdeat dtyeagocddus-haiangriet ute bhatheags| éfe Viedl-view
stream) is refereed to as a 3D display delay. The 3D

Staeapy E?Ydéﬁa‘jowe%e@e%n'@% B¢ AereRPResHHAY Figream with
an interval between previous and subsequent pictures

USEf Of NehQ B Bt sMvSEEPeam 32031 EheE of Fhparaechal Fhe base
frame period or half field.period TFr)

m
VIR PRTBBENIBFUTRR IF b ¥d %fﬁfeéﬁ‘dléo% ?ﬁé%faéfbac}‘

detvq%eplﬁigcg esél frame rate of the 2D/left-view stream is a frame

rate at which the 2D/left-view stream is decoded alone by the
2D playback device. The frame rate is recorded in a GOP header
of the 2D/left-view stream.

[0154]

FIG. 31A shows an example of a relation between the PTSs
and the DTSs allocated to pictures of the 2D/left-view stream
3101, and FIG. 31B shows an example of a relation between the
PTSs and the DTSs allocated to pictures of the right-view stream
3102. In both of the video streams 3101 and 3012, DTSs of the
pictures alternate one another on the STC. This can be realized
by delaying, with respect to DTSs of the pictures of the
2D/left-view stream 3101, the DTSs of pictures of the right-view

stream 3102 that refer to corresponding pictures of the
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alternate one another on the STC. That is, an interval
TD between: a PTS of each picture of the 2D/l eft-view
stream 3101; and a PTS of a picture of the right-view
stream 3102 that inmediately succeeds the picture of
the 2D/l eft-view streamis 15 set to a val ue
corresponding to an interval between pictures of the

2ng%k€fh¥wevgﬁéaﬁ@ﬁb%glpé¢Ig TFrs?Aé&e 0;51@%] fé‘%ictive

riod a frel

enb danSCherml i Grlagrameshow pe . the 1@1%%%v%.tlr got 4lf &hlBelay
a Video access unit 3200 of each of the

2@” el - HreWalir e aikh thech | ghétiikeWost EeaMaDAS eft-view
shown in FIG 32, each video access unit 3200 is

stReaM 9ed1Wehd £lesDetBile S tigke | ifTdrREiN sHA¥am 3A0Dthat
vi deo decoder 4115 (described later) perforns, for

impaghateilgesuaceeds thetpidecpdi of) o Eiary -ofidhetream)
2D/l eft-view 25 stream and decodi ng processing of the

isrrgbereean staeam3Ds ditsphiayg defieryeb®haesh. dipldmatdelay TD
time, the 3D video decoder 4115 specifies a

i ssedss eguanta Mialeoraespesdimiat to@arbéngecvdddbatween immevious
82 shown by a DTS provided to each video access unit.

andosebeequenhypi i eess det dder §DgerEEaripwi ghoeemtHol (i.e.
DTSs, and keep on decodi ng~l t he video access units.

a vokus haht 30f vane peddaser falifta ﬁé‘relfia‘i’ﬁ%ﬁlé{ﬁ EFFhatSighdiRTlY,
vi deo access unit of the video streamh

in ol ot FBA Wigtew ﬁééfleﬁwsnél%lsacfb%éaééthW%léé tRessetures
unit to be decoded in addition to a The decode

aldHaih s (6T rRRIIET 3981 the |Sr'1ﬁ100r nﬁa}tonl?’ or 2PediEYGLt TP
t he swi tching_processi f t% vi.deo cces

belieeR b TS ECRion Ty SHE 36 ruay/ Mttt e L Eeatp 1017

an[dO]'aSGIlTS of a picture of the right-view stream 3102 that

immediately succeeds the picture of the 2D/left-view stream is

set to a value corresponding to an interval between pictures

of the 2D/left-view stream 3101 (i.e. avalue half a frame period

or half a field period TFr).

[0155]

FIG. 32 is a schematic diagram showing the data structure
of a video access unit 3200 of each of the 2D/left-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 (described later) performs, for each
video access unit, decoding processing of the 2D/left-view
stream and decoding processing of the right-view stream

switching therebetween. At that time, the 3D video decoder 4115

specifies a subsequent video access unit to be decoded at a time
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As shown in FIG 32, the decode switch information 3201

is stored in an expansion area (SElI Message or the

i ke when MPEG 4 AVC is used) in each of the video

access units. The decode switch information 3201

i ncl udes a subsequent access unit type 3202, 15 a

subsequent access unit size 3203 and a decode counter
sh&%?f’:}r a [HOLL 078 §URS BGUANE | BES B8RS R tini Y P&OIRI2 Y, Smany

information 1ndicating to which of the 2D/l eft-view
vidds eRipanRd-d4 ?@ne&laqligr vhR¥LStHIRaMTIsRe sHESEMEh 4666@ing

access unit fo be deCoded 20 bel ongs. For exanpl e,

thdhgngacvakiue sshawn . ther sshsrqBeNtyiRec efscatidts t ype is
3202 is 111", it is indicated that the subsequent

fFavbEgn] acaess daH vheleengsctest hai2Dbf efie wiidlgcs biteamm has

When the value shown by the subsequent access unit

intypRaB2OR for "Pecitying d rdilostbrithati ddve asulesequent to
vi deo access unit belongs to 25 the right-view stream

be Werpddik ivahddishomwnt by DHE .sThsetprerde satdedsinfprmation
type 3202 is 11011, it is indicated that the

328 Lbsequditrmatiigen facceesliningi shatswit @nndPndsessing of
stream 83 [0158] A subsequent video access unit size

eaghoafi he nf viemta TR ML P PSidacBIe®dph the 3D video
subsequent . vi deo access unit that is to be decoded.

derpdehe4slbsequent vi deo access unit size 3203 5 is
unavail able in a video access unit, it is necessary to

&lyze, when a video access unit to be decoded is

i P HDpGR FRconde: Fye (e s B kg nbrRpAERaS 2201 i

s BB SR T P i b 495 i -
Avgﬁgﬁci‘}fff%ﬁéoﬁggg Lcﬁ% tt:glﬁee&%?egg%%%%s%%itw l;ﬁll%uaecode switch
information 3201 includes a subsequent access unit type 3202,
a subsequent access unit size 3203 and a decode counter 3204.
[0157]

The subsequent access unit type 3202 is information
indicating to which of the 2D/left-view stream and the
right-view stream the subsequent video access unit to be decoded
belongs. For example, when a value shown by the subsequent
access unit type 3202 ig "1", it is indicated that the subsequent
video access unit beloﬁgs to the 2D/left-view stream. When the
value shown by the subseguent access unit type 3202 is "2", it
is indicated that the subsequent video access unit belongs to
the right-view stream. When the value shown by the subsequent

access unit type 3202 is "0", it is indicated that the subsequent

video access unit is at an end of the stream.
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the video access unit. Accordingly, the 3D video
decoder 4115 can easily perform processi ng of
extracting video access units fromthe buffer. [0159]
15 The decode counter 3204 shows a decodi ng order of
the video access units in the 2D/l eft-view stream
starting with an access wunit including an | picture.
[ofd4 33A and FIG 33B schematically show values each
of which is shown by the decode counter 3204, and is

al | Rcatese Qe PFLddb & cfedd a2l Ifde goow skr eafoddation
20 and a picture of the right-view stream 3302. As

in@heuping £1:G8e 083fncubiBquidiey oidke svcesBNNEltS thfat is
all ocating values. [0160] In FIG 33A "1" is

to abé et eded 0 B dhepistibaeendit] vafde aZbelsef tnditewize 3203
stream 3301 as a val ue 3204A shown by the decode 25

is emiaviaar] a32@4in '8¢ i dso alckecat enli t p i 5 pecegserg3dxiaslyze,
a right-view stream 3302 to be subsequently decoded as

when eav Lde3 2048 sshowit tb3bet fecddedde evurreredigem ypytfer,
"3" is allocated to a P picture 84 3322 of the 2D

a sefucvitee of relaen SIS GUbkE fit tdde s (Hes SipgeAtlyy 1ts size.
decoded as a val ue 3204A shown by the decode count er

By32@dinghise SuheequdiiesASTUA WhtE 0B %)Fh@h gecode
decode counter 3204 that are allocated to the v

swiEEBSELRPRRRL HP1 (7 I DFRET 32 ViiEte S 96CPEEM 3501 %Spﬁslfy
o
ChfEONGP S R Se] EWIS%QEE%, by detiien anie
caé%%%§f£§%$4 Cﬁggg 32 églﬁ Video Egggéggggﬁfg) égs.unlts
frEHet%Q %hg%%rqecoder 4115 fails to read due

[0159]

The decode counter 3204 shows a decoding order of the video
access units in the 2D/left-view stream starting with an access
unit including an I picture. FIG. 33A and FIG. 33B schematically
show values each of which is shown by the decode counter 3204,
and is allocated to a picture of the 2D/left-view stream 3301
and a picture of the right-view stream 3302. As shown in FIGS.
33A and 33B, there are two manners of allocating values.
[0160]

In FIG. 332, “1” is allocated to an I picture 3311 of a
2D/left-view stream 3301 as a value 3204A shown by the decode
counter 3204, “2” is allocated toa Ppicture 3321 of a right-view
stream 3302 to be subsequently decoded as a value 3204B shown

by the decode counter 3204, and “3” is allocated to a P picture
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to sonme error. Accordingly, the 3D video decoder 4115
can appropriately and pronptly performerror
handling. [0161] In FIG 33A, for exanple, the 3D

vi deo decoder 4115 fails 15 to read a third video
access unit of the 2D/l eft-view stream 3301 due to an
error, and a Br picture 3313 is nissing Ther ef or e,

th_ the B
LSS B i S R bl
of a.thir
deFPaﬁflﬁﬁlgvV%j[ g%ogéd%_?s X chor L]Ctdgg?ﬁﬁgé}p%c}%rghus

thF ¢ angggégle%%f ﬁg%g% c?\ﬁx? ﬁglay %/1% éa%ké‘ ab ﬁtle% 3204 that
ar?hw.et\.(g[:ateﬁf Lh %hgﬁﬁgg? ﬁgg‘égge Ln4tds oﬁfe%ﬂé QB‘; 186kdsiew

erel y the decode counter

st%%gﬁl) 3%fo 14 a%%cocﬁfia Vi 480 BEC8SSst ik §Popi aler 813322htely

ght -vi ew stream 3302 i n decodi ng 25
1ngﬁf@fh%§1%'eag 8% aflrl%c%ﬂrﬂ Whe va2des 3t aDaviadeno gecaisin by
can predict a value 3204B (shown by the decode
thQOH@ESEe?t?&ﬂﬁt@f 33 04VHdeoudB e, theb®D video decoder
subsequent|y decoded. Specifically, as 85 shown in
416G a B 3Aumd des vl W e p304E , ( shewnuby dihehdecatleescarisk and
3204) of the second video access unit (P picture 3322)
3 20f1 Bt Sigow byht he idewoster eaum 8202 2i0¢ ," 4 'nishdegy diaghys (wideo
is predicted that the value 3304A (shown by the
actesedendolintkat 3204)3bivittee dedesied 4ddssfabhettererd due
subsequently read is "5". However, since the video
toacEss enrert oAbeorxdbsgfyentihe ﬁ@hdvi@e%cﬁaﬁPﬁ?ra4115 can
fourth video access unit of the 2D/l eft-view stream
arBBOPT ire lyalamsl PEZOMA LYs IO B 17 e dodel lddiint er

3204) of the video access wunit is "7". In such a
[Okfdder, the 3D vi deo decoder 4115 can 10 det ect that
t he 3D vi deo decoder 4115 fails to re e vide

In FIG. 33A, for example, the 3D vi eo ecoder 2115 fails
to read a third video access unit of the 2D/left-view stream
3301 due to an error, and a Br picture 3313 ismissing. Therefore,
with the Br picture 3313 missing, a Br picture 3313 cannot be
referred to during the decoding processing of a third video
access unit (B picture 3323) of the right-view stream 3302.
Accordingly, the B picture 3323 cannot be decoded properly, and
anoise is likely tobe included in the played back video. However,
if the 3D video decoder 4115 reads and holds therein a value
3204B (shown by the decode counter 3204) of a second video access
unit (P picture 3322) of the right-view stream 3302 in decoding
processing of the P picture 3322, the 3D video decoder 4115 can
predict a value 3204B (shown by the decode counter 3204) of a

video access unit to be subsequently decoded. Specifically, as
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access unit. Therefore, the 3D video decoder can
execute error handling of "skipping decodi ng
processing of the B picture 3323 extracted fromthe
third video access unit of the right-view stream 3302
since the Br picture 3313 to refer to is mssing". 15
Thus, the 3D video decoder 4115 checks, for each

shel@ﬁoﬂa RGq.PEOEESHNGa1lREI YRLHE s%?e%ﬁbgnéhé hee dldiBounter
3204B shown by the decode counter 3204. Consequent!|y,

32bh8 SP tiddeR derPaaiabl hacesanNull enphlyi dleiestz @ ead the

error of the video access unit, and can pronptly

riGKECHUE 8wt AR QPO D atem £r [ @rcdaaa;rddlmgng/ 20 i[s0d62d i Ased that
shown in FIG 33B, a value 3204C and a val ue 3204D

théshowe 3By 4rhesHewndsy chntecod2umien 3viod¢oostuteamideo
3301 and a video stream 3302 respectively nmay be

acchesenent ech vepanlatebyenthytivsd icadé! . aloweténe foiast the
where the 3D video decoder 4115 decodes 25 a vi deo

videoesscems turgft thebdBllsdequenin s tresaini33@dtuahey mlfgarth
3204C shown by the decode counter 3204 is equal to a

vidgbuacgesdDinishofintlyy el efdcodeew giiriteam $R0Y), dhegvalue
vi deo access unit of 86 the right- V|em15trean13302 to

32BéAsipBeyneny | Yheedvdede . cowremhi3 @) af £he rddsel gecess
where the 3D video decoder 4115 decodes a video

unéécé§s “Uni tIDfSERR 3 iTARLSH eV r%érﬁlm etcf?éie’—"SlﬁllS can

eo decoder 4115 can predjct that | ue obtai ne

dewcs FiCE deniihg L P GRECIER, 415 5263 CSHENRR GG adeo
d 204 o
acEegh 31938"3%%?5 ) Fehoar A e ‘3@%%3%%5' %%%&%% error

ess ,unit of 2D/

i.d |
naB s s RS RhBAIT HeCadsho T T Per by pare 3323
ex@ra%@%ﬁ;kgg{npg%xgt Bhigg \3 d&) d§8c9$§ Q\gf?{ 4(3]%5cﬂ:ea'}1ght tv1ew

a read error o deo access ~uni

stWetaHl Y862 Oglr]i&? t\ﬁ% Be §39€'§re 3313 to refer to is missing”.

Thus, the 3D wvideo decoder 4115 checks, for each decoding
processing, the value 3204A and the value 3204B 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. 33B, a value 3204C and a value 3204D (shown
by the decode counter 3204) of a video stream 3301 and a video
stream 3302 respectively may be incremented separately. In this
case, at a time point where the 3D video decoder 4115 decodes
a video access unit of the 2D/left-view stream 3301, the value
3204C shown by the decode counter 3204 is equal to a value 3204D

(shown by the decode counter 3204) of a video access unit of
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and the val ue 3204D shown by the decode counter 3204.
As a result, the 3D video decoder 4115 can pronptly
execute appropriate error handling. [0163] 15
<Physi cal Arrangenent of AV Stream Files for 3D Vi deo
on Disc> [0164] The followng wll describe physical
arrangenents of AV streamfiles on the BD-ROM di sc

thd 0lni £ACK, 10y, t Be Ebhes3 $§0r iRy 13D MifieQUdMRASS decoded” .
therein. 20 [0165] At 3D video playback, a 2 3D

MeRhatbask device ifRedsnilt reatdre 2d efth -vieso AYesbieaM 115
file and ri ght-view AV streamfile in parallel from

detb8e By RiMd s€cdB. ultl €% 348 anght!@GieB4dwesm 3302, the
schemati c di agranms showi ng two types of the

3pavtasgegesbdet both 25nt peedbDtkethavi 8w AYlskr ebtefinkd by
and the right-view AV stream file on the BD ROM di sc
inéDémeAs $nge Wyhahet hevedtierst (A bf(shhen IRDthefdeaodavcavnter
streamfile is continuously recorded on the 87 BD ROM
320430 @heavidae axtess BUll isnegquakiio eovahee &4 (shown
the entirety of the right view AV file is arranged as
byafbehslecofeernourgz®? 3804ho®A ien HIdge Rcess ¢hts of the

case, the playback Bath is designed to run the extent
ZDél@itaﬁdeWIﬁéJ@@I‘éﬁ?’ 4P aIStEERAEIN) 1y dRCHRMN- Bjperefore,
arrows (1) to (4E n FIG 34A sq that the 20/ 3D
e

at ARy GAER Ia%wt‘e 3R tifengpreferiew ﬂvnsl?lf%r%ﬁﬁw pgtect
andthe %h w AV stream,file jin

I
a m Wmﬁy PRT5ESS EB&FSWJe%%ﬁl % gﬂeeﬁ%ﬁ (3320‘“3
I N

ange waf] é@%ﬁ e e L
thgggr@d eé%g'@4??&canpro%SE&&%&ééﬁyéLESrébglgge rror

handling.

[0163]

<Physical Arrangement of AV Stream Files for 3D Video on Disc>
[0164]

The following will describe physical arrangements of AV
stream files on the BD-ROM disc 101, each of the files storing
3D video images therein.

[0165]

At 3D video playback, a 2D/ 3D playback device needs to read
2D/left-view AV stream file and right-view AV stream file in
parallel from the BD-ROM disc 101. FIGS. 34A and FIG. 34B are
schematic diagrams showing two types of the arrangement of both
the 2D/left-view AV stream file and the right-view AV stream
file on the BD-ROM disc 101. Assume that the entirety of the

2D/left-view AV stream file is continuously recorded on the
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decodi ng processing by a 3D video decoder, and thus it
is difficult to reliably continue seanl ess pl ayback.

In contrast, in the first enbodi nent as shown in FI G
34B, the_2[¥|eft-viem1 AV streamfile is divided into
a plurality of extents 3401A, 15 3401B, ..., the

right-view AV streamfile is divided into a plurality

ent 402A, 3 .
oo g AL g3 0 R a0 IO LS Bl o

e~ arrange

en 1:9%ét§§%%hth 3R AD9ENEAE £0h ot 18 AL 5§ ffteldredxtent
%o Thé pl

as’ an rnaterleave arrangenent . ayback path

34@%0%%84@59 O PN §hE extent 5o 20, 340kAe 3ARIBa k02N is

., arranged 1 n an interleaved manner in

de%y§ﬂed55@%hhn9hé QPR3 L 0D £ @Ple &BtShOWL Y adkkeWately
1) to (4) =

in G 34B. Accordingly, the 2D/ 3D

asPkayhackydevi-enscan) ebtespatal yroeadshosb thetf khes2p/3D
extent by extent w thout causing a junp, and

plipBaekoievide reldakink by/ ok fthe iseantessreimybiaok arZb the
can be inproved. [0166] ccConditions for Playback
rightevpew FExsertan £ 86 [0167tal Tk . fAadawlimgiy | B long jump
describe conditions of playback time of a video stream
oceapbataen timeanh esvttesrtt toFbESre38AL angvBEBiedras shown by
schemati c di agrans showi ng a rel ationshi p between
daphaybaek i% FIGres34hd Ad aybasiulgat His: IAs Sk iavdit &9 keep
extent 3501 of the 2D/l eft-viewAV streamfile and an
thextémings0Z cfeadiad igghth iile 2arsieahpen Ehgr &iming of
adj acent to each other as shown in FIG 35A and a . |,
degpbdjbac Praces s3iida Ry deo3Bt Vé&Rc SHGRIRBY i FPEhEPRPr & 1S
extent 3501 and_the second extent 3502 are &gur
GiEEEGNHAE BMEEDLY SeRbHIIS RRTHLITS BT RS, TE ERCTaSE,)
| ayback path for 3D vid
inpthg firstp embodiment as sel'?own in FIG. 34B, the 2D/left-view
AV stream file is divided into a plurality of extents 3401A,
3401B, .., the right-view AV stream file is divided into a
plurality of extents 3402A, 3402B, .., and the extents of both
the files are arranged alternately on the BD-ROM disc 101. Such
an arrangement of the extents is referred to as an interleaved
arrangement. The playback path is designed to run the extents
3401A, 3401B, 3402A, 3402B, .., arranged inan interleaved manner
in turn, starting from the top extent as shown by arrows (1)
to (4) in FIG. 34B. Accordingly, the 2D/3D playback device can
alternately read both the files extent by extent without causing
a jump, and therefore the reliability of the seamless playback
can be improved.

[0166]

<<Conditions for Playback Time per Extent>>
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i mages alternately proceeds the extent 3501 and the
extent 3502 of the respective files by portions
havi ng the sane playback tinme (e.g., one second) as
shown by an arrow 3510 in FIG 35A. Accordingly, when
extents of the files have different playback 15 tine
of video streans, a junp occurs between both the
[Oggﬁfnts 3501 and 3502 as shown by dash lines in FIG
Al In contrast, in the first enbodi nent as shown in

Fl Gy 3 %f;}&g%%wl Ofgd e i wdfldivicgin A¥ pibOBALK time

file an nt of the right-view AV streamfile

of AR t8aCRAERASHheaN 1 1hNEa BR 8PS SCridtl. aot and 35B
20 portions of the 2D/l eft-view stream and the

aré | HHendtaw aﬁé?_@ﬁhs i Dokl 9832 B EnsBi P vaadphagkack
wWth the sane fimng. In particular, the portions

£ 1608t @haeglaPbaBr BALRBL SABavRet bhasash epktayhbackoti mE. the
For exanple, the top extent 3501A of the 2D/ left-view

2DAVe st reasw v et asdmtiic 4 apdext ernted350RFA0 Db fttiee 25ght-view
right-view AV streamfile have the sane playback tine

AVesttiadar € i lenarecadndeeandet heacle o reriseaho88 0B Faid 35A
the second extent 350213 thereof have the sane

angl aybhaRba ket Buyrabf too OL.des ctorgin cRTames] iim thige first
recording areas for storing the 2D/l eft-view AV

extenbaih §1 badahbe tdreqndeechbengns AY2 ¥R AU PRCOBIE &S one
having the same _playback time are always adjacent to,

seeaBfl orREPECAdVedYredi@ne, tHHe pPhyPeRKK pBRhlc4RTHED Vvideo

~designed to run the extents 5 3501A, 3501B,  3502A,

imggeg @ ternatek BFOCsedy, the £%5Y £POM 3T t%fio%xtent 3502
extent as shown by arrows 3520 in FIG 35

Of AEBSY HFRBFSCLVE hel DEF 30 (ROR baeRS e 1 &hie same playback

cs§EIATYOSS e Lot o AVSLLEA, L4 o3 LIOU! 468 N,
Ac?%% l'}eq%l?'?aw eex‘?se le%bsa%if El’?ebteilreeé hggleydfff&%ﬁ'?%lajﬁack
time of video streams, a jump occurs between both the extents
3501 and 3502 as shown by dash lines in FIG. 35A. In contrast,
in the first embodiment as shown in FIG. 35B, an extent of the
2D/left-view AV stream file and an extent of the right-view AV
stream file adjacent to each other on the BD-ROM disc 101 contain
portions of the 2D/left-view stream and the right-view stream;
the portions are to be played back with the same timing. In
particular, the portions contained in the extents have the same
playback time. For example, the top extent 3501A of the
2D/left-view AV stream file and the top extent 3502A of the
right-view AV stream file have the same playback time equal to

one second; and the second extent 3501B and the second extent

3502B thereof have the same playback time equal to 0.7 seconds.
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Top Extent in Recording Area of AV Stream Fil e>>
[0169] The top portion of every extent in the
recording area for storing an AV streamfile contains
an | picture of the 15 2D/left-view streamor a P
picture of the right-view streamthat has been
conpressed with reference to the | picture as shown

Thid, H/GtROBe i@ @} lawnd Forsisterdahgeatl epyestttoibe AV
determined by using entry points in the clip

sti@dorimtd emd the. rignerdiagl &V starqdmyhidek devieatschaving
sinplify the process of alternately 20 readi ng extents

thofsame Plafback e e/ sate edwefyid edgrdent tiogkech edhAY. As
streamfile fromthe BD-ROM di sc 101. [0170] ccExtent

a Rads andhel pleybakk>path Gdatl pe28eThgnedl towury tiwe pxtents
describe conditions for the lower limt of the size

35012 e a0 18kt 8AD2ARM3 §A2B uppesehgnt il lyhestareing|from the
bet ween extents. As described above, causing the 2D,

topl eyberk 29chwn de 13- T3S LpIFEFE -h3oR - 2BCergesnaly
i mages froman AV stream file requires the_ size of

the adlly B tRAAYRFACK KEVAFSs CABaRPRELBUPHS LBer e}ddiRg §Voptrean
| arger than the m ninumextent size and in_addi

: ] i on
fiige WihaWarabeinged WP WREBR S2Y B &35 P e‘fl4er9aﬁma968-
the maximmb5 |j di stance. S|l u max. . or di ngl
Thi foeBRb oS aabnoBs: BreTBRCk: e BEy T AbiRPReTetedn
fi gﬁ needs to be set at the value equal to or |arger
[OiLﬁ the m ni num extent size cal cul ated based on the

istance to.th .ext I Nt I e i
<<Aai BRER L thoReRPEh D Blbaelt M TTan chisets (o0
[098 iet at the value 10 not exceedi ng the maxi mum junp

vaI9 e Syunmpm-. This allows the

The top portion of every extent in the recording area for
storing an AV stream file contains an I picture of the
2D/left-view stream or a P picture of the right-view stream that
has been compressed with reference to the I picture as shown
in FIG. 30B. This allows the size of each extent to be determined
by using entry points in the clip information file. Accordingly,
a playback device can simplify the process of alternately
reading extents of a 2D/left-view AV stream file and a
right-view AV stream file from the BD-ROM disc 101.

[0170]
<<Extent Sizes and Intervals>>
[0171]

The following will describe conditions for the lower limit

of the size of each extent and the upper limit of the interval

between extents. As described above, causing the 2D playback
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2D pl ayback device to seanl essly play back 2D vi deo
images from the 2D/l eft-view AV streamfile. [0172]
Further conditions are required for an interleaved 15
arrangenment of extents of 2D/l eft-view AV streamfiles
and right-view AV streamfiles in order to seanm essly
pl ay back 3D video images therefrom The conditions
de?ide 2 JTBERRU LB v IRBF BREKAERY R 2NgLHEE frften eXt2enkSream
are partially determned fromthe capacities of read
fibeffafs dclrriediize bhe=dh I ekhplody baeknveiweaamid le to
the reading capability of a disc drive included
be heiadi to oft Mesgst phiaartHdmei ebhumniddt die i peiadeldi mbtidd tion,
a description of an operational nodel of the 2D/ 3D
theliasackal deviveen P4 Edterts «bdta sSrlletrutkan dfheChapgimum
Information Files for 3D Video> [0174] The foll ow ng
jume st § tresc @l 6 anpSiak U erar Bfngly p thef szt Poreadl extient of
that is associated with an AV streamfile storing
theh2PAleft IDiewoky $heers. LB metddsF | BeAem@tritge value
36B is a schematic diagramshow ng the data structure
egpal ttieeot |liargew shanatimmipieun @f@nts@AZﬂfé@Js%l%l%@%based
structure of a clip information file that i's
Onﬁéﬁ)@%%?@ﬂcw?%tgem}ffefif{tﬁpév&%‘yh%?%‘B\‘?nfflllee %%gfdltlon'
a 2D left cl I}F information file 3601%)751 and
% RF of at

thesisﬂ%%‘@l Pefareen & @c’i’ﬁeé‘to? ngedsi 59 %ﬁ—fﬁ P’élue
nokoghe SaB8 EE IR 1 tqz;s%zmaz“ 3B e cne

2o BB o B A s AR B0 e S
thgqﬂﬂyleft-v1ew AV stream file.
[0172]

Further conditions are required for an interleaved
arrangement of extents of 2D/left-view AV stream files and
right-view AV stream files in order to seamlessly play back 3D
video images therefrom. The conditions and a method for
appropriately arranging the extents are partially determined
from the capacities of read buffers included in the 2D/3D
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
device.

[0173]
<Data Structures of Clip Information Files for 3D Video>
[0174]

The following describes data structure of clip information
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to the data structure of the clip file information
that is associated with the AV streamfile storing
therein 2D video inmages shown in FIG 9 and FIG 10.
However, 3D neta data 3613 is added to the 2D/ | eft
clip information file 3601. Furthernore, 15 a
condition is made for the strean1attribute i nformation

£ PR R e AEp L OhhaB b HhAgmbL 00 0 S0 S nerein
3D"\§€dé\/§tfma tsa> ac%o o[fo%‘?é] gkg‘ aﬁ&ﬁ?fé‘d B%Be‘lsgg.Bschematlc

enat1 C owa data'sfructure D neta data

dlgsg'gm sH ¢ %Eﬁé dadat %tept %‘é.lifé Jenf L @tlbofhf&ﬁﬁjatf&{ file.

processi ng &t adds to 2D video i mages that

FI&f %6&%%%@%%% ghavi-ng- Lagk 4 he iBG StoemMidSrile that

streamand the 25 secondary video streamthat are

is @ééé@i&‘f@&l Wit & be /12Pk-efitew eV Ve shresre fidxl (the. a
3D neta data 3613 includes a table 3701 separately

oD i @et Pk Dsp GinfdiandtG st Feam 36be) | Gusd ra@m 388 sinows e data
secondary video stream as shown in FIG 37A. Each

sttabtare3861a gene aln foinmet 1iske S Bl ¢l izt iitsy agfsqudiatsdofvith
PTS 3702 and offset values 3703. Each PTS 3702 shows

a Bl ghisprayw Bivnet péam filaB630r (a. ¢i & dightonelipfinfipamaGion
stream the |G stream and the secondary 5 video

fiderzane) Eatte dbtsestvabtergd708 darh ofubbercloip ginfsirgation
corresponding to a displacenent anmount by which a

£iViedee0 ] mageths lwolirp BpforeatigreldietIfdF Lol kpaicahiy equal
PTS 3702 is shifted in a horizontal direction when

totmﬁaudﬁﬁi|3ﬁﬁﬂ?ﬁQ¥Qxﬁﬁm#¥%dcthofl&erP@ﬁPrW?Gé8n1ﬁﬁ@&
and a left video image. The of fset values 10 3702 nmay

asgecipngs ViltbesdheaPyaistreroy drle r?etqi?@gsfcla“?r&&dl t4he video

images shown in FIG. 9 and FIG. 10. However, 3D meta data 3613
is added to the 2D/1left clip information file 3601. Furthermore,
a condition is made for the stream attribute information 3621
of the right clip information file 3602, and information is
added to the entry map 3622.

[0175]

<<3D Meta Data>>

[0176]

FIG. 37A and FIG. 37B schematically show a data structure
of 3D meta data 3613. The 3D meta data 3613 is information used
for processing that adds depths to 2D video images that are
displayed by playing back the PG stream, IG stream and the
secondary video stream that are multiplexed into the
2D/left-view AV stream file. The 3D meta data 3613 includes a

table 3701 separately from PIDs of the PG stream, the IG stream
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of fset value 3703 is referred to as an offset entry. A
valid section of each offset entry ranges froma PTS

of the offset entry to a PTS of the subsequent offset
entry. For exanple, when a PTS of an offset entry #1

i ndi cates 180000; a PTS of an offset 15 entry #2

i ndi cates 270000; and a PTS of an offset entry #3

i cates 60000 n t v ; e f
ang i1 B4 55p 82 g Sr‘—%%ﬁc AR R o b o000 ot

s BTl LIS, P o g
ofs?%@!:% L%g;d *?O§7JE.%&JT ’E‘g%ﬂ%@/ SE-RLayhacki1 20 wend 6€ a frame

escri ater) Shl in the horizontal direction,

ortahflélicg%‘% 6:(@9? th'ﬁal ﬂG's‘%l%@’ﬁh ehe tres B fh ang, tﬁé"@eb&‘ldary
pl ane and the sub-video plane by an offset value with

vifgbesepeamt OEbhbe o3Bsert Fadated BHE3 5O @Snt@bepNYEr bixels
the video image held in each plane into a left video

cot#BgoAling td Ghidivpdee dmEmge ambhan, b2 5w heh pl arieleo image
adder 3710 conbi nes the video inages held in the

sheWaneg thatframe od dee fiegd afhtise PTSi¥7qss Ishe fited in
generate parallax inmages from 2D video images in each

a lobri henph Ankiscecfhiain mdher3Phedgidept Impee ceptdamverdiedhanto
added to each 2D video image. The detail of the pl ane

a cTbght matden imetdroands adéstti beded nindge dddhg iqithset velues
the plane adder 3710. [0177] 5 Note that contents in

370Rem3D hetreinig &3F6ES ndy PB Ts8r P4doL byh| Bfes3 7¢p@and the
exanpl e, instead of the PIDs. Thus, the anal yzi ng

offFete¥aloe 2HE3 3P meteaRRd B9 IhERIEHH a%ftf&?: Y A valid
device can be sinplified. Alternati veI : c

sefhy OPeChdaRaRt Aht SeheS PRI ARITS t %éﬁ?

th ffset
eng%gn%cp é,slg'?%gﬁlm 'é%%z I(;uk%neg%fq?rgf Egﬁ%gtg%ntgﬁgg ?o’r example , when

a PTS of an offset entry #1 indicates 180000; a PTS of an offset

fset

entry #2 indicates 270000; and a PTS of an offset entry #3
indicates 360000, an offset value +5 of the offset entry #1 is
valid in a STC range 3704A from 180000 to 270000, and an offset
value +3 of the offset entry #2 is valid in a STC range 3704B
from 27'0000 to 360000. A plane adder 3710 of the 2D/3D playback
device (described later) shifts, in the horizontal direction,
the video image held in each of the PG plane, the IG plane and
the sub-video plane by an offset value 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 adder 3710 combines the video images held in the planes
into one video image. Thus, it is possible to generate parallax

images from 2D video images in each of the planes. That is, 3D
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conbi nation processing by the 20/ 3D pl ayback devi ce.
[0178] <<Stream Attributes Information Relating to
Right View Streanm»> [0179] 15 Video streamattribute
information 902B relating to the 2D/ left-view stream
shown in FIG 10 (i.e. the video stream attribute
|nf0{nation 902B that is associated wwth PID =0x1011),
sho C Vi ' i
degi‘%; g>rea m(a:tgggg%h g%xq nd %adégftho kdeq Kr?ca@bailﬁa@ebmrﬁeec.ietall

rellating to e right-view stream (i .

ot S SR LA s st as s prson

Of9Q@é,gfhﬁéa§@aé§t§7§@24,_an aspect ratio 9023, and a
resolution 9022 of the video streamattri bute

[oiﬁfprnation relating to the 2D/l eft-vi ew stream and
those of the right-view stream should be the sane. |f

t hen606 6Qs D nteint25 1 hhehs BIE mex ar dherehEE3 melyabeosorted
anmong the video streans at the tine of encodi ng does
by Eﬂtan&(y,kfwtexa'ﬁﬂﬂfaaf tnetebeohtbeREss . Thnaotthseanalyzing
ecoded. Al'so, if the franme rates, the aspect ratios
pr8deandot hiehe exm|ms i 20 nda re spe ditiey @Dy 3&r playbacke ds¥age can
screen displays of the left and right video inmages
be it hieed spdthroative 1w th coach tdomeray Re adﬁiégtﬂl’fé}t the
it is not possible to display video i mages as 3D
lengtboof nye yaldiicheec tisk /g F%@ oEfgeRvRIELY d¢) one second
unconfortable. [0180] Alternatively, it_is ossib%e
ort dloalsf@,r,t FaheeXATRY® st FRaifi oMt (45 Bhit REF FPORARTT oRT Plane
relating to the right view stream fla how n
cophanatOnsPHEEESSARY PY FoferDydlt ﬁgaéf%ﬂ%& ?\VELSV%QAV
10 streamfile for decoding the video stream
[ORd8d her nor e,

<<StreamAttributes Information Relating to Right View Stream>>
[0179]

Video stream attribute information 902B relating to the
2D/left-view stream shown in FIG. 10 (i.e. the video stream
attribute information 902B that is associated with PID = 0x1011),
should be matched with the video stream attribute information
relating to the right-view stream (i.e. the video stream
attribute information that is associated with PID = 0x1012).
Specifically, a codec 9021, a frame rate 9024, an aspect ratio
9023, and a resolution 9022 of the video stream attribute
information relating to the 2D/left-view stream and those of
the right-view stream should be the same. If the codecs are not
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
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information on the AV streamfile referred to may be
added to video streamattribution information. In
that case, it is possible to judge an adequacy of the
correspondence relation between the left and
right-view streans with use of the 15 above-nenti oned
additional information when it is checked whether or

andOththecdaha thienRe ragudad Ony tiee BRoOBOWMM ardd]l screen
has been created according to a specified format in

didPeayautdor ikhg processini efighhe BDABOMidisfeslOtannot be
[0181] 20 <<Entry Map for Right-view Streanr> [0182]
syt xrosBleandi 8B stherhkrcahbya steyulhe idatia abrupteskble
of the entry map 3622 of the right clip information
tofdd o BHP 2 istemimaige sFAE. 336BLdds istegyas iwitRo@t 88Aing the
the entry map 3622 is an entry 25 map 3801 relating to
viehersi fbelvuevosfoeaablé.e. an entry map header whose
PID shown by the entry map header 3811 is 0x1012) . A
[0PFE] 3813 of each entry point 3812 included in the
entry map 95 3801 is equal to a value obtained by
addhhgenn®rsvelyeach is presibée tn@dfdeo| Hhe fddeo stream
2D/l eft-view streamto the 3D display delay TD shown
atipibPpee BfomRE MTcreiBt 1PEred thiger PIRE ol Sdaghrpam, a tlag
picture is wijtten in the entry nap 36%% of &gg , AV
shopi pgf thati btiht RRATHES ¥ e L0 Fadts BPPEIGE taiR™
entry point relaging.to th 2D/ l.eft-view strea
SEEGAPherndt e £ séQ\F%%Jﬂgi ﬁg’i%d?’ﬁae?heﬁtﬁ?ﬁma ng}CE‘Fémore'
. of the.right-vie tream specified b a 1S,38
inforhaEaRhIoR s thY SFEEP™ Baa o  EaGerRar Lo (e Sorgd to
vig883ae Rt S A SO SULNLT IRES AP 8Y! OBh P! 4480, it s
possible to judge an adequacy of the correspondence relation
between the left and right-view streams with use of the
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 101.
[0181]
<<Entry Map for Right-view Stream>>
[0182]

FIG. 38A and 38B schematically show the data structure of
the entry map 3622 of the right clip information file 3602 shown
in FIG. 36B. As shown in FIG. 38A, the entry map 3622 is an entry
map 3801 relating to the right-view stream (i.e. an entry map

header whose PID shown by the entry map header 3811 is 0x1012).

A PTS 3813 of each entry point 3812 included in the entry map
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entry point 3812 as shown in FIG 38A. Each of the
extent start flag 3815 shows whether or not a SPN
3814 having the sanme entry point 3812 shows a start
position of one of extents 3632A, 3632B and so on.
For exanple, as shown in FIG 38A, the value of the 15
extent start flag 3815 is "1" in an entry point of

3 8EE’LQoef:qi%)%leté%'\l\tr%%&i%@ft%’in%% ?@%W@iin £bGs 3B8Baca valdeure

i's equal”"to a SPN of a source

inPAGKES J%gg%iefb?iéftnvigﬁ StAdm tRPEhEI 90 Dfsgihgs delay TD

ext ent recorded in the track 201A of the BD ROM

shdlSC il @kc Sk 8hd Vel ge. the-o/akue phstde eadremt picture
start 20 flag 3815 is "1" in the entry point of EP_ID

is WAt eV 8hUee 3300y nf skhe SPNK381B/1sfequalp tafarBRNion
of a source packet that exists in the start position

£i0& aspubsgguantpext efit S632Benkbgnwvie; rsilaténgheto the
val ue of the extent start flag 3815 is "0" in the

2D EDEFY - v Dok it wefarEPFRrehérmareal aSPNL3804 igfclurbirgPNherein
3814 is equal to 25 a SPN of a source packet recorded

a pictupesif ithe afighackiewt enreamxsppeifoedile erclk (PTS 3813
position. Simlarly, the extent start flags are_added

ist aseotigtedpwitkl ani A§_IB3Bhé vpaééhgrr@a%hoﬁh@h8T39é813-
2D/l eft clip information file 3601. Therefore, the

[02BBBD pl ayback device can obtain a size of each

extent fromthe corresponding extent_ start fl%?%%.%ls.

ThuEUrphetBssPngaBf eX F el figt ™ F okt he Bb-Fof o each
RNV ED IS VTR o7
135 U SRR B P8, SO Bl e b
oot e A S USROS B G A iamhl 0ca2s
an%r ggeg§§ Eoonr te@c%mple, as shown in FIG. 38A, the value of the
extent start flag 3815 is “1” in an entry point of EP_ID = 0.
In that case, as shown in FIG. 38B, a value “3” of the SPN 3814
is equal to a SPN of a source packet that exists in the start
position of the extent 3632A recorded in the track 201A of the
BD-ROM digc 101. Similarly, since the value of the extent start
flag 3815 is “1” in the entry point of EP_ID =2, a value “3200”
of the SPN 3814 is equal to a SPN of a source packet that exists
in the start position of a subsequent extent 3632B. Meanwhile,
since the value of the extent start flag 3815 is “0” in the entry
point of EP_ID = 1, a value “1500” of the SPN 3814 is equal to
a SPN of a source packet recorded in a position of each extent

except for the start position. Similarly, the extent start flags

are added to entry maps relating to the video stream of the
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track 201A on the ED-ROM di sc 101. Accordingly, by
referring to the extent start type, the 20/ 3D

pl ayback device can easily deterni ne whether a

pl ayback request should be made for reading, to the
BD-ROM drive, the extent of the 2D/l eft-view AV stream
15 file or the extent of the right-view AV stream

opJidfe E:ngﬂinfc%ﬁabﬂé@r ¢118hefs@f . t hactepoet théhe 2D/3D

extents exists a 1S packet including a top of the |

p1@cd Mk €301 the 2 | @fdaitl ey sSbEeal RRIeNkte0i ftom the
shoul d be associated with a SPN of the 20 source

coPBEkSIndNed UdkRanthestBy-acked . 38u8l| amus, whedcadsime of
top of the extents exists a TS packet including a top
refihde £ ROWIGdIBED-®oM ke s gbt- vikw &V remmdm\fiingsaby the
PTS equal to a sum of a PTS of the |I picture of the
2D280 | playvael Géveas aag Be3Bimgilspliag.del ay TD, an
entry point should be associated with the 25 SPN of
[01&e] source packet including the TS packet. [0186]
Note that an angle switching flag may be provided to
eachn &Fdenioy, poiatensy gerp dieadrr adlehtoisttdhe ety map
3815. The angle swtching flag (not shown in FIG 38A
380k EnclugeB) ars gflsiiedtarb &3®R -erity eRpSnENEtRECatYPE
~1-bit flag indicating timng of anﬂe swi tching at ,
ingirareangticd: ofy 8 SHerRK OEnFRst 2R %#%ql%b&vb%w%flle
conpatible with the angle, switchin 1-Ei_ﬁ’fla bi t
angBh AT CReCRALT JIREDY HeW A RSTETan 108 BECIEdRBEN the
In that case, the entry. map header 3813 e .
CrpPbVP ALl a1 iP% T A A Ny SR ER Y. B Fierd ine
IS the "extent start flag" e "anal Wi §.chj :
tof‘:'r:‘%‘g'e.}ctﬁﬁc _ﬁg@Ei%n Phi s&?? 535/ %ttﬂg i ﬁggﬁﬁp?a\iﬁég ké%g casily
de %%@ncﬁ?:@'peél{]etreg%lgygah& ggaﬂlegg &(O&ﬂ?bé'npalcfe Eb? lr%agﬂng,
to the BD-ROM drive, the extent of the 2D/left-view AV stream
file or the extent of the right-view AV stream file.
[0185]

Furthermore, when at the top of the extents exists a TS
packet including a top of the I picture of the 2D/left-view
stream, an entry point should be associated with a SPN of the
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 of the right-view stream having a PTS equal to a sum
of a PTS of the I picture of the 2D/left-view stream and a 3D
display delay TD, an entry point should be associated with the
SPN of the source packet including the TS packet.

[0186]

Note that an angle switching flag may be provided to each
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map, and therefore switch the processing pronptly.
[0187] Note that a size of an extent of each AV
streamfile nmay be specified by information different
fromthe extent start flag 15 3815. For exanpl e,
extent sizes of AV streamfiles may be listed and
stored as neta data in a clip information file. Abit

entSBAUSNGE: b e dF IR GRS @rdeRCc e 1wt Bsan . entheyangle
point of an entry map may be separately prepared.

swWemideikid (segusnesni NFircad eS8’ 31, FI®E 38B) is provided
correspondi ng extent is at the top of the extents.

to \dheh £fcihaahi,tas@dueace HindftagesnditRBEEing heémengert angle
is not at the top of the extents. [0188] <Pl ayback

swDevh treg Biarmil @i+ angg Bas k WabhVilde extehf 189 r2513he3601 being
foll ow ng describes the playback device (2D/ 3D

compaybabk with cd)e tdraglelswis diaiclg IDbiitddd sigragediftr ampunt
the BD-ROM disc 101 in the first enbodi nent of the

of frihesentrynvantdm i wiihde 980 IRy FBcpkaybackludtiate dses athe
substantially identical structure wth the 2D | ,

enprayRR erds € S Sho Wy Percovigiad Wit a1§lag indicating
Therefore the description focuses extension and

wheffheeriedcdd tt haPefr bf) thal ¢RI ESEFFpELoA" IT (Hhe "angle
sl RO TRST BLRBI Yoy Hestarh . e nyF heD gPapakack
[ f 2D vid [ ' dance wth th

AeSHFBIGR 1OFSTPFES TR leaeRr et S opf afbAck et RAGTT REEEY

2D i ' i ...t | aybhack . ' f th
madp §hdy PR FEoERe s P a0 B Aok SttPc B RLE e, sane
[0?%5 cture as the 2D playback 10 device. The details

ereof are incorporated in the foll ow ng

Note that a size of an extent of each AV stream file may
be specified by information different from the extent start flag
3815. For example, extent sizes of AV stream files may be listed
and stored as meta datainaclip information file. Abit sequence
in one-to-one correspondence with an entry point of an entry
map may be separately prepared. When the bit sequence indicates
"1", the corresponding extent is at the top of the extents. When
the bit sequence indicates "O0", the extent is not at the top
of the extents.

[0188]
<Playback Device for Playing Back 3D Video>
[0189]

The following describes the playback device (2D/3D

playback device) that plays back 3D video images from the BD-ROM

disc 101 in the first embodiment of the present invention. The

98



10

15

20

25

by reference. The foll ow ng describes the playback
processing of 3D video inmges in accordance with the
3D playlist files that define the playback path of
the 3D video images (i. e. 3D playlist playback
processing). 15 [0190] FIG 39 shows the function

bl ock of a 2D/ 3D pl ayback device 3900. The 2D/ 3D

| | ayback devi 39 i ncl dri
oSy S e 3500, lues 3 o0t e 900 8.

. [l back [ 3900A .i l.ud . i
o B PRSI SR0A LSS 4 £161 5B B8RS 34 oBerocore,
th%g{%?ctdqidffﬁ%pc?r? gfé%g%e’esa% r %s@o@ﬁgn@dgg'ffggégce;héherefrom,

i'nCl 'Udeés a dynam c ~sScenari o menory

and %k 2 s%'ﬁ:%%:t? ogng gg ?Eljé@ pai:%(géa %ltﬁégr?“@:?@n@d RO dback cgevi ce

executionu control unit 3907,

: i abi ¢ [ se :
o L2 SRS Ly SIE RS it oo

pl%égﬁ%@é@iﬂ@ &CoBt Ol Ni had880Eh dccdrayiRd wakthathe

ntegrated circuit. Alfernatively, the

2D Rl1axback ¥Aahks3009A RTd Hdeneopl spbadRigatIDBER mapRbeidec

mounted 99 on a single integrated circuit. Since the
im&QBET 0l . aINithe3PABBbacespedtakkynbhef dynardt pdegidsito , the
menory 3904, the static scenario nenory 3905, the
2D PEDFlapexac deivagelnh ¢ t3R06amehet nserurewenthe 2D playback
processing unit 3909 and the player variable storage
deubté . STIOGR: teales tthe riedEntireainsorperaredwin khen 6@3 lewing
the 2D playback device shown in FIG 16. The details
bytihetecines e Thec dopdoatiag deacrhbetothewinyinck processing
reference. [01911 The BD-ROM drive 3901 includes, the
ofivenideal irdgmeinsagfendanoe thit IBBhRAW 8lpve 186081 es that

the 2D pl ayback device shown in FIG , .
define the playback path of the 3D video images (i.e. 3D playlist

playback processing) .
[0190]

FIG. 39 shows the function block of a 2D/3D playback device
3900. The 2D/3D playback device 3900 includes a BD-ROM drive
3901, a playback unit 3900A and a control unit 3900B. The
playback unit 3900A includes a switch 3912, a read buffer (1)
3902, a read buffer (2) 3911, a system target decoder 3903 and
a plane adder 3910. The control unit 3900B includes a dynamic
scenario memory 3904, a static scenario memory 3905, a program
execution unit 3906, a playback 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 3900B
is mounted on a different integrated circuit. Alternatively,

the playback unit 3900A and the control unit 3900B may be mounted
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16. Wth use of these elenents, the BD-ROM drive 3901
reads data fromthe BD-ROM di sc 101 i n accordance
with the request from the playback control 3907.
However, unlike the BD-ROM drive 1601 in the 2D

pl ayback device, the BD-ROM drive 3901 transfers the
15 AV streamfile read fromthe BD-ROM di sc 101 to one

. h (
gk, g 8oty (gt s heniogt i o 2o

estReidD1y deRei RARSid hgceﬁhﬂiga%%a@lﬁoqm ttlggo?static

makes requests to the BD-ROM dri ve or ‘readl ng

sceherdld hehdryiewsAVeat B ddr exandctiBe 20i f Ol VigWuser
AV streamfile alternately in units of extents. In

eveRsPONSees OihGesa t eque R thbep By EOMadiiaa e390drage unit
transfers data of the 2D/l eft-view AV streamfile and

3908t haoé dhweideght el eyt rddt et adn thest ot heer 2adlayback
buffer (1) 3902 and the read buffer (2) 3911,
dervagpechpvrl yn Ak, 9.t The384Pat ianshersot herdatradrpctated
either the read buffer (1) 3902 or the read buffer (2)
in3ghe foddpeidionypyomefeeehee .t he data is data of the
2D/l eft-view AV streamfile or data of the right-view
[0A91dtream file. Thus, when 100 the 2D/ 3D pl ayback
devi ce gl a}%/s back the 3D video i mages, the BD ROM

dri v&e e Sgrd veo 29 incdneesst e iesitdrg 1t e hements with

both the data of the 2D/l eft-view AV streamfile and
thenBPaEPY dptvenke ¢ gt HicerPanlavbask fevece cshown rlandIC.
167 dAEE PEGLPS ChRR BLBFEREBn Ll Bbs RONURHY 28 TeNaR data
2o, BHECEB BBFE 9L 108 ARy, 100 o e 250 v
ol YRR LRI IET, (e300 AN Sat Lot o
ineﬁﬁg% pil'%yﬁslg.%kpli@*}fjb.ggl,( tl:ﬂlé tBD—ROM drive 3901 transfers the
AV stream file read from the BD-ROM disg 101 to one of the read
buffer (1) 3902 and the read buffer (2) 3911. When the 2D/3D
playback device 3900 plays back the 3D video images, the
playback control unit 3907 makes requests to the BD-ROM drive
3901 for reading the 2D/left-view AV stream file and the
right-view AV stream file alternately in units of extents. In
response to these requests, the BD-ROM drive 3901 transfers data
of the 2D/left-view AV stream f£ile and data of the right-view
AV stream file to the read buffer (1) 3902 and the read buffer
(2) 3911, respectively. The switch 3912 transfers the data to
either the read buffer (1) 3902 or the read buffer (2) 3911,

depending on whether the data is data of the 2D/left-view AV

stream file or data of the right-view AV stream file. Thus, when
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3900A. Different areas in the single nmenory el enent
built in the playback unit 3900A are used as the read
buffer (1) 3902 and the read buffer (2) 3911,
respectively. Alternatively, each of the read buffer
(1) 3902 and the read buffer (2) 3911 may 15 be
provided in adifferent nenory el enent. The read

h f
ol e e R s fidltes, o
BD BROROM- frd Vo $9Qe e dd& J @A AW RIGUA), 3RLH a§1td0‘c§§nsfers

therein the data of the right-view AV stream fi

bot hanst efded Je emet agf/E@fBo%éw X6 388dam Z@li@Ja%;ﬁ the data

Recei ving a request fromthe program execution unit

of 3808, rid0f - eXSWTAE, s BEamer 0 G Hhe3HA PhuafldrSt(1) 3902
pl ayback processing, the playback control unit 3907

anfeftRy se4@ HulfEe3ID( D) aphitStréspect Btored Thercforst, adn access
scenario nmenory 3905 at first. For exanple, 25 as

spebawastteFlthar? &n tHtec3l pbagd sf thé BR2HOM difiveed 6@l of
main  path 2502M and a subpat h 25025. Subsequently,
thehzD phlapbeecik deonitaeoli sumetiul®8d feadsheiRraOMfdrive 3901.
playiteminformation #1 to 101 #3 in order fromthe
[OWBRh path 2502M and specify 2D/l eft-view AV stream
files LCL AV#1l to LCL AV#3 in order with use of the
pi e€Bs wFaplayfifieam (lnf 8P RAt 3R He reaBbuffiepaftal 13811 are
with that, the playback control unit 3907 further
buféﬁﬁé“ﬁﬂcé’cléss *é?lag AP PAFNER PAEBLREt 1B hgIP iy Rack ynit
order _fromthe subpath 25025, and specify right-view
39@%3@%5%?%”?%@#@%&}#1“?% singlaBERqTY Gifsteny fpilt in

the pieces of_ sub-playitem |nfor tion #1 t
thﬂsplﬁeﬁcktﬁ%lh%\%%kane%ﬁw@ T TEBIFR R S 1) 3902

iR R RN
o3P FL &g §§€%§@d(§§E§9oz and the read buffer (2) 3911 may
be provided in a different memory element. The read buffer (1)
3902 stores therein the data of the 2D/left-view AV stream file
transferred from the BD-ROM drive 3901. The read buffer (2) 3911
stores therein the data of the right-view AV stream file
transferred from the BD-ROM drive 3901.

[0193]

Receiving a request from the program execution unit 3906,
for example, for performing the 3D playlist playback processing,
the playback control unit 3907 refers to the 3D playlist file
stored in the static scenario memory 3905 at £irst. For example,
as shown in FIG. 27, the 3D playlist file 2502 defines a main
path 2502M and a subpath 2502S. Subsequently, the playback

control unit 3907 reads pieces of playitem information #1 to
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included in the clip information files 3631 and 3632
that are associated with the AV streamfiles shown in
FI Gs. 36A and 36B. Then, the playback control unit
3907 determ nes which of the 2D/left-view stream and
the right-view stream an extent at a 15 playback start
poi nt bel ongs to, based on the extent start type

#3 W @R v Brbher 88tia: RR theadehn38dda 148t 0DMMBES -view
an initial position of the switch 391 Subsequent |y,

avt fer@hrybiacds aant okl Wy Lc%%?r#@akﬁscﬂdéfm dge U¥ethe
BD-ROM drive 3901 for alternately reading the extents

pietether phaketenvigPoAVasSicRa 20 #3 | €3 padalhel ext@nthat,
of the right-view AV streamfiles from the playback

thet gglayimdidk , comariolngunith w0 d7 | €udetern neddso pieces of
i nclude the extent at the playback start point. After

subhpl BPi BEW idfbveaB896h #Lahsf éBs inherdkal érext éhe atibpath
the playback start point fromthe BD-ROM drive 3901

25085t hendeapayuffrer r {ght 300w 28Vors ey el dmf REL_APHL to
3911, the BD-ROM drive 3901 transfers the extent from

LCEhAV#Rad mhudrder (WLtBoOBerof heheequl 4nifis epf (2pb-pdayitem
to the systemtarget decoder 3903. In addition to such

infoympEseBSsh R, #1 hEhpRaythr R1eERACH CORT ¥OBYDT b R(E makes
the 3D nmeta, data 3613 shown in FIG_37A and FIG 37B
ANfRGHRINEC2 PR F 12 1H G ﬁcqnﬁfr&,q@famgﬁyﬁ»?%'s 363¢ LebpEq § the
e stati_c _scenario 3905 and transfers_the 3
enlay 29I 2 530, SPCAORL $ PP aCanky ré}“éa FI@Sy-‘Bswn 383
E glane der 391.0. Ei.rstl
1ng Pa

Jé‘ébénlf qetakn €a1¥s, dparos 4%%1*%}6;} are

2seRETRLES it S By ol na R bl A B AR A% s,
Th:%hré ﬁ@ﬂ% L%igyfaéé‘ﬁ Sé&%ﬁgl thioe §@?dd&g§r§fné§)wrﬁ9c]t} of the

2D/left-view stream and the right-view 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 BD-ROM drive 3901 for
alternately reading the extents of the 2D/left-view AV stream
files and the extents of the right-view AV stream files from
the playback start point, starting with a file determined to
include the extent at the playback start point. After the BD-ROM
drive 3901 transfers the whole extent at the playback start
point from the BD-ROM drive 3901 to the read buffer (1) 3902
or the read buffer (2) 3911, the BD-ROM drive 3901 transfers
the extent from the read buffer (1) 3902 or the read buffer (2)

3911 to the system target decoder 3903. In addition to such
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systemtarget decoder 3903 demul ti pl exes these read
source packets to separate elenentary streans from
one anot her. Subsequently, the systemtarget decoder
3903 decodes each of the elenentary streans
separately. Furthernore, the system 15 target decoder
3903 wites a decoded 2D/l eft-view stream a decoded

o LI L ORI ORISR SSOEINGY LGOS neva

c'iat@%l 1d1d _indedicaked meypL él%is rirat 3 8ger Aord LD /Mied80c1ip

ane menory, a right video plane nenory, a sub-video

1nP<5ﬁﬂ§t DBAM e 21 GrPane 2@nheeiDly; A8deda PEoRlaitery 3905,
menory, respectively. The details of the system

and ¥ 981 s 886048 390de 8L e3fesIdBednbatein FLA957A Bl FIG.

pl ane adder 3910 receives 2D/ 1 eft video pl ane data,
37B|gﬁttMédanﬁgaa@dggtgglsub vi deo pl ane data, |G pl ane
data, 25 PG plane data and i mage pl ane data, and
[oteabi nes these data pieces into one video frame or
field. The conbined video data is outputted to the
di spilagtileyi thelG/dtebetairgpt adedodrart 139031 0B8e3ds eepurce
[0196] FIG 40 is a schematic di agram show ng a
paskpesi midsimm trlocefsonf thleaneD dee bt pyeees Ay strecam file
pl ane adder 3910. Each of 5 the plane data pieces are
tranpéernpdsed the oradet boffen (&)t 39Pdexnd pﬂhamerl@éttar*flew AV
4001, right video plane data 4002, sub-video
stgaem ZHD3, tnaosifiemedapat a0 orEabiysitaie ( aét-’a9ﬁb0§'1’éﬁfm' the
i mge plane data 4006. Specifically, the plane adder
sysbed texdstt ﬁ@czv@qref%903vu%%ﬂp%wee}a%ﬁ atla%ﬁ ZRgdt Fource
ht video pl ane data 4002 from 10 the systemtar et
pagkEbaer 3003 ante wh CEE RS o P FEF 9, dapn one “aHbkner .

Subsequently, the system target decoder 3903 decodes each of
the elementary streams separately. Furthermore, the system
target decoder 3903 writes a decoded 2D/left-view stream, a
decoded right-view stream, a decoded secondary video stream,
a decoded IG stream and a decoded PG stream into built-in
dedicated memories that are a 2D/left video plane memory, a
right video plane memory, a sub-video plane memory, an IG plane
memory and a PG plane memory, respectively. The details of the
system target decoder 3903 are described later.

[0195]

The plane adder 3910 receives 2D/left video plane data,
right video plane data, sub-video plane data, IG plane data,
PG plane data and image plane data, and combines these data
pieces into one video frame or field. The combined video data

is outputted to the display device 103 to be displayed on the
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pl ane data 4001 and the right video plane data 4002
into the planes at tines shown by the PTSs of the
data pieces. Here, as shown in FIG 31A and FIG 31B
a PTS of the 2D/l eft 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 2D/l eft video
scpkane data 4001 and the right video plane data 4002
are witten into the planes alternately at an
[oipserval TD. At that time, a switch 4010 in the plane
adder 3910 determ nes which of the plane data in the
2D/ Fett wDdés pl ankRemmfirtydaadruheshbanag?28 @apearimposing
the right video plane nenory is witten at a tine
prehews obypldre FESa gricdcesatty the dedee mdder @ me. daich of
fromthe corresponding plane. Therefore, sw tching
thpalasendplans e qesnareesiigr inrossd oo oifs2D/left video
performed at the interval TD. A first adder 4011
plapabiaes 4HE r gdghyl aacegapiapendaedy4d3. ZMibivigipo plane
ane data 4001 or the right video plane data 4002)
dagﬁﬁpo%fhéGsR}@nﬁ dabap Uife BtRlavpdatanO s §@éoma9e plane
adder 4012 conbines the conbined data with t
daﬁﬁa%%o %aﬁaeﬁeéacaélm rhe 2dgare 248ar 471 Esﬁéﬁn%%e @Pé left

dat th the |1.G pl data 40
vifighop 5o, a&aﬁ%%l %ﬂ@ %%S%la ﬁé%%?ﬁ@getﬁ%ta 4002 from

nbi d d
engOMRLRER £at 0o Mddudd® 17880 RdTR L it ?—q/ﬁsfst Haco
d h
B 1L SRR 0 43 SesEE A0 R L

pltg.hggt 't;ilanesols?l% t%getﬁé'b?flég%of ‘P;Ihgnﬁatg.bﬂg ég'egl e as

|mage plane are superi npose

shB8ho; PBgc & réh a FRcl M afd%s 6013 2p}9ethe; Phas%1ane
adder 3910 urt i ncludes four cropping
data 4001 and a PTS of the right video plane data 4002 are
different by the 3D display delay TD. Therefore, the 2D/left
video plane data 4001 and the right video plane data 4002 are
written into the planes alternately at an interval TD. At that
time, a switch 4010 in the plane adder 3910 determines which
of the plane data in the 2D/left 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, switching between plane
memories by the switch 4010 is performed at the interval TD.
A first adder 4011 combines the read plane data (the 2D/left
video plane data 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
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processing units 4021 to 4024. Wth use of the 3D neta
data 3613, a first cropping processing unit 4021, a
second cropping processing unit 4022 and a third
croppi ng processing unit 4123 perform cropping
processing on the sub-video plane data 4003, 15 the PG
pl ane data 4004 and the | G pl ane data 4005,

2401 2SE8RL1 Ve Vehe SURSSAMENd M5 8RGH Afhd R qaplkenaata 4005,

processing units 4021 to 4024 converts the plane data

and Higa1aft a Vole@ Hop Bake daicerand 1L i diitbind defe v ridad data
alternately. Then, each of plane adders 4011 to 4013

withrtienesageheldet tda/uaala@oral apg sladia A¥nidide ciDbtetesses,
20 video plane data; and the right video plane data

vided himdges | gfivwn \bydehelArmeadataae [ ayeld Gn 4hA atdeen
FIG 41B schematically show cropping processing by

inemommwier hehatr dim ng derodessiary imithe 20721etfa #0280 Bhane
Each of FIG 41A and FIG 41B shows an exanpl e of

or ctlyppiight pristess ¢ ettty mad-ori ddve tRGs ;atdedataplane;
4004 by the second cropping processing unit 4022.

thei PStPyane heaB@cohd EMeHpi RGaNE08Tpr sEPSEINgoaAilt onpg2one
searches for the 3D neta data 3701 that is associated

an%F?%rth% HFrES =0P3e8P00 of the PG streamfromthe 3D

data 3613 shown in FIG 37A and FIG 37B. Then,
[O%%E second cropping processing unit 4022 searches for

fiset entr 704 is currently valjid from
thég@ﬁ da.% 1§ndﬁﬁ€ﬁ%?¥e§n ; U%, aFePPing

proafdeaibl, V'%ﬁ%@%?é& aﬁqﬁg%‘%gc?éﬁgd?%ﬁ geﬁa%%itapﬁsw,
4 I
o SO SESLD BESTSRLRR UL 00T 5 0 oo
5&§ £6hq Lhthg 02D LEGL, \rdes 10.phane 48La. 4001, by thg 125
CepE g BriHg

f pixel's correspondi ng t
perform cropping processing on the sub-video plane data 4003,

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 alternately. Then, each of plane adders 4011
to 4013 combines: the left video plane data with the 2D/left
video plane data; and the right video plane data with the right
video plane data.

[0198]

FIG. 41A and FIG. 41B schematically show cropping
processing by each of the cropping processing units 4021 to 4023.
Each of FIG. 41A and FIG. 41B shows an example of cropping
processing performed on the PG plane data 4004 by the second

cropping processing unit 4022. Firstly, the second cropping
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acqui red of fset value 4101L, as shown in FIG 41A At
that tinme, if the offset value is positive, the
second cropping processing wunit 4022 shifts the PG

pl ane data 4004 to the right, and if the offset val ue
IS negative, the second cropping processing 15 unit
4022 shifts the PGl ane data 4004 to the |eft.

pr§é‘@§§ﬂﬂ§nﬁﬂﬁ{t 418D8 SELANKL CTRPPI 11 PITPGRSS @Qt‘énbtml that
4022 renoves (crops) an area 4102L of the PG pl ane

is dad fodlded Rt iexdenadsout 0Rf 2bbec2¥hefic oHrdem BhaRethe
data 4001, and the second pl ane adder 4012 conbines a
3D hetRl @4 g 3dakasnoen 141086, of7al &ed RGanl 3ne. daka , 4 second
with the 20 2D/l eft video plane data 4001. Meanwhil e,
cropeing erodaten g anét 4@t A sesridhe s fghtarvofi€épepleattery 3704
data 4002, the second cropping processing unit 4022
thahiifs surhenPGypraisd dava @940 meha dedrd 2801 aland acquires
direction with respect to the right video plane data
an4oisdly Mhan@tiey. Gt pikepspdadesdabaresjmndionpined with
the acquired 25 offset value, as shown in FIG 41B. At
theRE RIFRS dRta MO 0% Aer 2DhAREfti Tidee mFanedard 4d0ls the
positive, the second cropping processing unit 4022
SegANf S oPRl T R afes et g4 4082t RBLEEFt the |6 pdiparg fata

the offset value i.s negative, the second crop
40 Bf‘ Jckd é’%oﬁgl %ﬂﬂtta]zléﬁeggilf’{léﬂ e TPEPECEN &E@afl?l/o’gﬁlf ‘% 8 ideo
PLEPSIRPY HPBLeRE -ﬂg,ee e S b i o g SROERL GO the
acilibed R ona tonut Ll e AReBRPR IR FRE- i Myt time,
1f%oh%08fggg% oPué 1%n§oéh€ égcq_ﬂg %ngﬁdﬁg férpef'rg%pr cessing

a Tenaim Tt area PENE
t 0 t
ung? E?%%I%?fkﬁg %ﬁ%r%é 6%%#%%9%3%%%§§#%g unlt%ﬁﬁﬁsand it

th@ncgffg'@tf\'réﬂie C{Q%Qf&ﬂ@c% I’gé %%Jé) % %Ig%%essz_ng
performthe croppi ng processing on
un#BQP22 shifts the PG plane data 4004 to the left. Subsegquently,
the second cropping processing unit 4022 removes (crops) an area
4102L of the PG plane data 4004 that extends out of the 2D/left
video plane data 4001, and the second plane adder 4012 combines
a remaining data area 4103L of the PG plane data 4004 with the
2D/left video plane data 4001. Meanwhile, when the video plane
data is the right video plane data 4002, the second cropping
processing unit 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 corresponding to the acquired
offset value, as shown in FIG. 41B. At that time, on the other

hand, if the offset value is positive, the second cropping

processing unit 4022 shifts the PG plane data 4004 to the left,

106



10

15

20

25

and the sub-video plane data 4003, respectively.

[0199] FIG 42A and FIG 42B schematically show | eft
and right 2D video i mges that have been superi nposed
after the cropping 15 processing shown in FIG 41A and
FIG 41B, respectively; and FIG 42Cis a schematic
di agram showi ng a 3D video inage that has been

anc@e[l%r alyRd éff’géﬁ h%a%la 1dseoﬂé§§9§§e , angd Ssé/éc?rY@dc..b%pplng

he viewer. In planes for t left video, a PG pl ane

pré@&gsiﬁ whid E@tasqutﬂf@s Ehghbc glh&e@é@@qto 040t 8 drff bight.
deo prane 4201L 20 by the offset value 4101L as

SuEQ@&GehBlf} | Gs #20n tHesBboEemeat ibakl @chﬂoﬁfé)ﬁlco@fass:_ng,
the PG plane 4202 appears to be superinposed on the

thé eflcotidiesopb ang pddtlss g @ni €200, réndik v i(deopsiegearea
4204 of the subtitles in the PG plane 4202 appears to

41bershf fites Pd @plhe daght 400enmthat ostgemad quosidfi ahebyight
the of fset value 4101L. 25 In planes for the right

videden,amndehe 9002y amhtdhetdec@@E pllame ad@62 46L2 combines
shifted to the left with respect to right video plane

a atdmbyg tdesaobfreat 4¥ABReo D MR PEs pdhoandapa A @4 42BN the
a right 107 area 4203R of the PG pl ane 4202 appears

rigbtbzidepepilapessidton 420 ryntlarteo pranéhazdiRronping
a result, the 2D video image 4204 of subtitles in the :

PrPCEBPARE WH(24 AppE@cst 2o tha SShEFPRRIL NG pTOSE Slséﬂg R bR 021
an original position by the offset value 4101R

aleg Itie S¥OPROMA PROFRESIRIEN F1EDIG BT ﬁje?gté‘ 4005
4204 of _the subtitles aggears to be closer to a

an@lEﬂﬁrsﬁﬁoglﬁﬁﬁnpéaQngé pl8R& 4366PSFRI¥EVt i s

[Ogﬁéflble to play back parallax inmages by generating
a pair of left and right pl ane data pieces from

OnCERLATERS Y Bk, I SR LoD, CHRIPYMES ana righr
2p"PIWS§ %?ﬂa%evé gﬁgt ljlélve?egeténp %lu?) rimposed after the cropping
processing shown in FIG. 41A and FIG. 41B, respectively; and
FIG. 42C is a schematic diagram showing a 3D video image that
has been generated from the 2D video images, and is viewed by
the viewer. In planes for the left video, a PG plane 4202 is
shifted to the right with respect to a left video plane 4201L
by the offset value 4101L as shown in FIG. 42A. Therefore, a
left area 4303L of the PG plane 4202 appears to be superimposed
on the left video plane 4201L. As a result, a 2D video image
4204 of the subtitles in the PG plane 4202 appears to be shifted
to the right froman original position by the offset value 4101L.
In planes for the right video, on the other hand, the PG plane
4202 is shifted to the left with respect to right video plane

4201R by the offset value 4101R as shown in FIG. 42B, a right
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it is possible to allow the viewer to see the
nonoscopi ¢ video popping out fromthe screen. [0200]
The foll ow ng describes FIG 40. The inage pl ane data
4006 15 is obtained by decoding, with use of the
system target decoder 3903, the graphics data
transferred fromthe programexecution wunit 3906 to

arkbe, 5ysh I8 taOek degades 8903, dhe:s AR eSpdatifpoksed on
raster data such as JPEG data or PNG data, and shows a

thOUigHE aPEES PBide USRS B EMesulite ol bib ¢heRBi Aflage
processing 20 unit 4024 perforns the cropping

42PL 06 ESSIIPE] OTed hen | g er®linthe dator 4Q9R A% Wd BbeObheEted
croppi ng processing units 4021 to 4023. However,

toWHd kefthersi Beroet $PPh NPaiatessbPGEHNbEEs403a e 4101R.
4023, the fourth cropping processing unit 4024 reads
Cohbeqoéhseis, vak ughofmotm oF @ et420f ox el ivdriespdmialgecd 2i0¢ of
a program APl 4030 instead 25 of the 3D neta data
th86h Bt Herey apbeamsoge dra APbs403 asvexeentdeds bianhevideo
program execution unit 3906, and has a function of
plankecti2@f i Mthwd f siét disnpoemabilenteaplay gl mgred l@x images
depth of the 108 video inmage shown by the graphics
bydaeacrahingrehefarraiy ehele® fand nighdy maEinen dggar Raeces
fourth cropping processing unit 4024. [0201] In i
ErgudiRe &daPs @%’éamrsf\’égédu%? SLe5Bf f CRIIP PERESSSING -
adder 3910 perforns grocessin of converting_an output

: P
Thegrifat @ 4P HheaPPenrddat £ CBIBP AP by Ve ol PRrad&ular,
._adders 4011 to 4&%4 into a forqpt t hat cg%¥%£es mdth.d
1l 3HAP SRefhoGVaddpteEveh b 8§87 ¢ HPRfe VGO
odi§§|a§ ge¥ige gﬁé to.which the data 1is outputted. If
PORR 3Pt 8Ffat &°Fr ant€ §&GG&Mci ng method (i.e. a 10 nethod
[0586]a||0MAng the viewer to view left video i mages and
The following describes FIG. 40. The image plane data 4006

is obtained by decoding, with use of the system target decoder
3903, the graphics data transferred from the program execution
unit 3906 to the system target decoder 3903. The graphics data
is raster data such as JPEG data or PNG data, and shows a GUI
graphics part such as a menu. The fourth cropping processing
unit 4024 performs the cropping processing on the image plane
data 4006 as with other cropping processing units 4021 to 4023.
However, unlike the other cropping processing units 4021 to 4023,
the fourth cropping processing unit 4024 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
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right video images alternately wth use of shutter
gl asses) is adopted in the device, for exanple, the
pl ane adder 3910 outputs the combi ned pl ane data
pi eces as one frame or one field. Meanwhile, if a
method that uses a lenticular lens is adopted 15 in
the device, for exanple, the plane adder 3910 conbi nes
vitbe ih&fé sinsht ighttid aneglibtics @eees atid hranefeiaiBg the
or one field of video data with use of the built-in
of baéf emfremartyi orvboeches peartheatdppinderpkbapeiadderit 4024.
3910 tenporarily stores and holds therein the |eft
[0gDdEo0 plane data that has been conmbined first 20 with
the video data in the own buffer nenory. Subsequently,
t heInphddétaddeto33t®e cdmbiamestated rpybteys ey, ptlhmeplane
data with the video data, and further conbines the
addes i} Y trardicr™d Prrocies singf pLveorvept dhe amoatpeltdfpymat
the buffer_nenory. In the conbining processing, each

of gthq Réapgfdateghogme e idiel dourpp bees adslers €91 deg4014
, inavertical direction, into small rectangle areas
1IntRat HEdorddaEnFIMmhicant the Shhdispdeyamgraodr ageprted
._are_ arranged alternately in the horizontal direction
0% GBS HHER A0 1S SRR A0 S 1Y 8 UE thgedata
. the frame . or_the field. Ln such a manner, the plane

= it B0 i ned CeRBSF B F2HRA Front c phE M iR (o =

j ece i ne frame or_one field of videq data., _and
mePhER Bel AT PR B e Sbe R Thag@ifana
 SRCAPE Al shemTap o8 BReadclzz L0203 cec,)
rléﬁ 4%&?% ag%%n% lt%a @g} 3’& I agr a%go% 1f”l-’le S sg_g'r?les) s
adbptE8tin RS %‘?}iﬁogog@ﬂﬁlﬁﬂe ,Fgﬁe ﬁng gggtegli%l‘% Bdtputs
expl ains the system 10 target decoder 3 Wi t

théetenenatat @1Ehe da AVPEGLhgs one frame or one field.
Meanwhile, if a method that uses a lenticular lens is adopted
in the device, for example, the plane adder 3910 combines the
left and right plane data pieces with one frame or one 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 been combined first
with the video data in the own buffer memory. Subsequently, the
plane adder 3910 combines the right video plane data with the
video data, and further combines the resultant data with the
left video plane data held in the buffer memory. In the combining
processing, each of the left and right plane data pieces is
divided, in a vertical direction, into small rectangle areas

that are long and thin, and the small rectangle areas are

arranged alternately in the horizontal direction in one frame
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conmponents of the systemtarget decoder 3903, the
secondary video decoder, the |G decoder, the PG
decoder, the primary audi o decoder, the secondary
audi o decoder, the audio m xer, the inmage processor,
and the plane nmenories are simlar to those included
15 in the 2D pl ayback device shown in FIG 18.

or Aneorfdidld ¥o aexpd aratdens iahnid tdet arhedrtdie field. In
conponents can be found in the explanation about
sutheseashewn the 1Gnel8ddpe20901 cBibismy €Be left and right
depacketi zer (1) 4311 reads source packets from 20
plahe dzaa hiddes WiHh 3202, fAmieches ohs [fdeket ofi néBadedata,
in the source packets, and transmts the TS packets to
angheh@hoftpues the)casbinedi datarly, the source
depacketi zer (2) 4312 reads source packets fromthe
[0Z2@ab buffer (2) 3911, fetches TS packets included in
t he source packets, and transmts the TS packets 25 to
<<@%%fF$E¥¥F¥P€r0€2§Y&B§m TErghtoPecrdesvar ce
gacketlzers 4311 and 4312 further adjusts the tine
1ransferr|ng the TS packets, in accordance with

i SRR it L LI L
aeR8R8 S0 Rhatt o P et nzﬁ?%%é@w@g“éﬁ 21853 Evsten
capfee) B %‘d%% S0 08 R R (60 SRERTC 2] AR e
PRI PR BTSSR 5, (o
v1&é8\a_e%%ie& de égr@&@ xr,f% 9; %ﬁ&yfgexcoe}l&ggnm audio

Next e Pl D ter transfers t

deS8&EE! %@1@§e@§ﬁ&§f§ atu‘i'iltor@eggﬁéll théluaiPRixer, the image

processor, and the plane memories are similar to those included
in the 2D playback device shown in FIG. 18. Accordingly,
explanations about details of the components can be found in
the explanation about those shown in FIG. 18.

[0204]

The source depacketizer (1) 4311 reads source packets from
the read buffer (1) 3902, fetches TS packets included in the
source packets, and transmits the TS packets to the PID filter
(1) 4313. Similarly, 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 (2) 4314. Each of the source depacketizers
4311 and 4312 further adjusts the time of transferring the TS

packets, in accordance with the ATS of the source packets. This
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secondary vi de decoder, the |G decoder, the PG
decoder, the audio decoder or the secondary audio
decoder of the 3D video decoder 4315, dependi ng on
the PID of the TS packet. Simlarly, the PIDfilter
(2) 4314 transfers the TS packets, output from 15 the
source depacketizer (2) 4312, to the decoders,

ad@ﬁ&%ghﬁg tﬁaégBlﬁl Eh@f sgﬁ mgg§e935.§eﬁ1adgle5 t?l%z §oyzee

rlg -view AV streamfile

de%iﬁ‘ékég_ei%e?n'i’si@e JHAR - MieWerslr eam TS ft@feta%t%@led
aylist playback, the PIDfilter (2) 4314 transfers

exbhsnl{%leacg@tt@lenaaﬁhgttnenthﬁaag #A) 43081 9fid Iielcoz%o%ated
deo decoder 43157 [0206] As shown in FIG 43

1n39h¥é| de01dpeagepy43tsei-agtudes a TB (1) 4301, an MB
(1) 4302, an {1) 4303, a TB (2) 4308, anMB (2)

[04389, anEB (2) 4310, a buffer switch 4306, aconpressed
25 vi deo decoder 4304, a DPB 4305, and a picture

SWi Falrs4307he HED fiBted) (4804313 el t(s]) £4302ambhe tHB: TS

(1) 4303, the TB (2) 4308, the MB (2) 4309, the EB
patReptémndfrhe HRBsdG08e atepaaldethidefre1) BBL1, TS packets

menori es, each of which uses an area of the nenory
hayhingsai AEPudeat matches 3D RAR ay alaicooely @ﬁgm@ by the

that some or each of these buffer nmenories my
plavbhekemorgmelofune #RAdr yNekKips tied PH ﬁ:sétgredl) 4313

fromthe others. 5 [0207] The TB 1) 4301 receives TS
Lrpackers (He ShkIURa aTS 2PRFEPESYitew I el (Fon*eRe . the

PID filter (1). 4313, and tegforary stores the TS
seﬁ@@fé@try ViRE NBCCERT436Pest 6 6888 patie £ decoder, the

reco strgcted fromthe T acke s s ore in hg §§§_J 3
augae) deFeIRGt 8 t hBF FHEC %a‘a‘é $°0 e‘E‘P\ MY TS0
deco er epending on the PID of the TS packet. Similarly,

efpyed pen, 4ie h k larl
the PID filter (2) 4314 transfers the TS packets, output from
the source depacketizer (2) 4312, to the decoders, according
to the PID of each TPS packet. Here, as shown in FIG. 29B, the
right-view AV stream file 2902 includes only the right-view
stream. Thus, for the 3D playlist playback, the PID filter (2)
4314 transfers the TS packets mainly to the TB (2) 4308 of the
3D video decoder 4315.
[0206]
As shown in FIG. 43, the 3D video decoder 4315 includes

a TB (1) 4301, an MB (1) 4302, an EB (1) 4303, a TB (2) 4308,
anMB (2) 43092, anEB (2) 4310, abuffer switch 4306, a compressed
video decoder 4304, a DPB 4305, and a picture switch 4307. The
TB (1) 4301, the MB (1) 4302, the EB (1) 4303, the TB (2) 4308,

the MB (2) 4309, the EB (2) 4310 and the DPB 4305 are all buffer
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TB (1) 4301 transfers the data to the MB (1) 4302. The
EB (1) 4303 extracts coded video access units from
the PES packets and stores them Note that the PES
headers of the PES packets are renoved when the MB
(1) 4302 transfers the data to the EB (1) 15 4303.
[0208] The TB (2) 4308 receives TS packets that

meengfkgge cnf b B Hevs St %%aé‘%%é P the BB/ éﬂﬁSs &%h luded

an tenporary stores the TS packets.” The

in4309 & Qe BeRAckens 120 N@E@Vgﬁgg f5pa 5f‘eeaI§1 of these
packets stored in the TB (2) 4308. Note that the TS

buh@ég%ém@fléé@naESuQ@E&tfsze%eltr epeved ¥He indier-yI Bhild) and
4308 transfers the data to the MB (2) 4309. The EB (2)

bed3481aX8r acbw €ndedtMedgQ access units fromthe PES
packets and stores them Note that the PES headers of

[obbe] PES packets are 25 renoved when the MB (2) 4309
transfers the data to the EB (2) 4310. [0209] 112 The
buf fTee &H® t ¢h) 423060 1t ramséEvsst ITS vpaebetscadmtunitslude a
stored in the EB (1) 4303 and the EB (2) 4310 to the

2D¢ baptessed stuictan fdonotlee PAZ04iaterhel )t k@es , oind femporary
DTSs indicated by the original TS packets. Here, the

stputbethewilSc lPA306- TayThec¥Pve 15 t470 2 e beBe 8 WPESh packets
information 3201 included in the corresponding video

regepessughpe Bp0D ShRWRS iPRFIE: S 3ptoRREKLT gt Thell) 4301.
conpressed video decoder 4304. If this is the case,

NofRethafy fthier TS\WRIRFCUSTE EBR BRATHHS PFWhERAYBEt e the

he, EB 4303 and th EB 4310 fer_the
TEn L) e ERRRRT R PR S oy MRS Al TAS dcEbuER (1

43%‘%" é}g@ra{cn‘gsorcn%teldogl gg 1accl\éEl'%asn Vx\,{lgfllts from the PES packets and

stores them. Note that the PES headers of the PES packets are
removed when the MB (1) 4302 transfers the data to the EB (1)
4303.
[0208]

The TB (2) 4308 receives TS packets that include a
right-view stream from the PID filter (2) 4314, and temporary
stores the TS packets. The MB (2) 4309 stores PES packets
recovered from the TS packets stored in the TB (2) 4308. Note
that the TS headers of the TS packets are removed when the TB
(2) 4308 transfers the data to the MB (2) 4309. The EB (2) 4310
extracts coded video access units from the PES packets and
stores them. Note that the PES headers of the PES packets are
removed when the MB (2) 4309 transfers the data to the EB (2)
4310.

[0209]
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as FIG 31A and FIG 31B show, the DTSs of the
pictures of the 2D/ left-view stream 3101 and the
right-view stream 3102 are alternately set up with
intervals of the 3D display delay TD. Thus, in the
case the conpressed video decoder 4304 continues 15

t he decodi ng of the video access units while ignoring

therl I 39, £ £ d NG PUd1ETs 59 LGl A6 TR S bieB Q@&&vgsnumts
the EB (1) 4303 and the EB (2) 4310 fromthe transfer

st R4l G tRetBe ohharncevehy thaes t(he buidalo SWet 6BmPB88sed
transfers one of the video access units to the

videF I assEs i Htep gdeaqder 4l o 2@ 024 Theicated by the
conpressed vi deo decoder 4304 decodes each video

or PELESB Miphdikednrsl aefred thenbhihfebudtclsWitoshmd30beceive
at the tinme of the DTS of the corresponding TS
theacletodéler ewitthér cohpf essedioni deaodecaderl @ uses the
di fferent decodi ng net hods according 25 to the
coxwagresding vedeodac tes satnifte3 g0 0 MPEGR in MEEGAAYC kaawk from
VCl) adopted for the conpressed pictures contained in
the heowpreesedcciedsoudeétodand4Bhé .- stEeshiat Lsi bheecaFhe the
conpressed video 113 decoder 4304 further transfers
buffrr desidad 473 Q4 wrass defaiarine o edigdy esiveene theafB (1)
or the field, to the DPB 4305. [0211] The DPB 4305
4303 p8t APEIFB He )d4 3t Ret @ deRRIUCPT dthey BEXtTHEASE access unit
conpressed video decoder 4304 refers to the decoded
fipflt dRe¥SiRgl W%W%W%PB%%SW%OH‘&%BH%nthP Meanwhile,

t the B pjct The [DPB_4305 furth
as Bl o raA BB R 1hR Fe eryie BOSenat Rt of he

ZDﬁiig%tVl gef%%%g Oglbge gf EQSh%O%E%%DOQQEQ 3I§2 are
alternately set up with intervals of the 3D display delay TD.
Thus, in the case the compressed video decoder 4304 continues
the decoding of the video access units while ignoring the DTSs,
the buffer switch 4306 may switch between the EB (1) 4303 and
the EB (2) 4310 from the transfer source to the other every time
the buffer switch 4306 transfers one of the video access units
to the compressed video decoder 4304.

[0210]

The compressed video decoder 4304 decodes each video
access unit transferred from the buffer switch 4306, at the time
of the DTS of the corresponding TS packet. Here, the compressed
video decoder 4304 uses different decoding methods according
to the compression encode format (e.g. MPEG-2, MPEG4AVC and VC1)
adopted for the compressed pictures contained in the video

access unit, and the stream attribute. The compressed video
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The picture switch 4307 wites the decoded picture
transferred fromthe conpressed video decoder 4304,
nanely the frame/field video data, to the 2D/ | eft

vi deo pl ane 4320 when the picture belongs to a

2D/l eft-view stream and to the right 15 video plane
4321when the picture belongs to a right-view stream

de83d3] 4 Py sieBhe AV £ 2RHEABAL eheAMeébasarrpEbkﬁ§e§or ndkely
video on Disc> [0214] The followng will explain a

vi@bysissh Qfr angereshe 0br Avhe2@istiagannf thespprecasded
on the BD-ROM di sc 101, the arrangenent enabling
[o3eaM ess 3D video playback. [0215] Here, the
definition of the data transfer rate of a playback
chafine| DR 143 O%e tEmpstraptidyi Heddastlas sismpideah pifcaturtehe The
25 followi ng explanation. FIG 44 is a schematic
comprgs asd shbwed gle tdide priovks siefpchanndhe decpldad pgctures
back 3D video data VD and audio data AD from a
he pihlyet he\RREVAAVSSte dareflel thamipactighs aricethe Bipiavures.
streamfile read fromthe BD-ROM disc 101. As shown in
The BPB 4305t fergberOvr@nisferncRte sk the pbrreresviewthe
AV streamfile and the right-view AV streamfile .
PLEFEER SR #A 00ndE Shet timgt ehttdie RAS| of tthenspereprgnding
the read extents to the switch 3912. 5 The switch 3912
TSSP%F%% Cthe extents of the 2D/l eft-vi ewAV stream file
[Ogg? the right-view AV streamfiles into the read
ber (1) 3902 and the read buffer (2) 3911,

TR R R R -
o BEERY Ot LUE 500, L8100 RLS LR ald 150! Mo wne
frame/field video data, to the 2D/left video plane 4320 when
the picture belongs to a 2D/left-view stream, and to the right
video plane 4321when the picture belongs to a right-view stream.
[0213]
<Physical Arrangement of AV Stream Files for 3D video on Discs>
[0214]

The following will explain a physical arrangement of AV
stream files recorded on the BD-ROM disc 101, the arrangement
enabling seamless 3D video playback.

[0215]

Here, the definition of the data transfer rate of a
playback channel will be first provided as assumptions for the
following explanation. FIG. 44 is a schematic diagram showing
the processing channel for playing back 3D video data VD and

audio data AD froma 2D/left-view AV stream file and a right-view
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the BD-ROM drive 3601 to each read buffer 3902 and
3911 (in units of bits/second), the reference synbol
RextL (which is hereinafter referred to as the first
average transfer rate) denotes the average transfer
rate of extents fromthe read 15 buffer (1) 3902 to
the systemtarget decoder 3603 (in units of

avhit 8ésRoOMd) res@Nérbhechelms anne e RAR Mt hd $1c.
hereinafter referred to as the second average transfer

441 alied BDdROSt @618 doarehes #18d @yl ety AUMRANE file
read buffer (2) 3911 to the systemtarget decoder

and9@he( inight taiew AVt stsesAnd)ile 20 RB-isddly theSEnits of
denot ati ons, the conditions for avoiding an underf

extentef Wiitle thenséadr bn§felesr3982xaraht304d teruset-dly 3912
the data transfer fromthe read buffers 3902 and 3911

Theewihecls §8iemtdmrgehedecoders 390harp /lefitesdrivell By ream
the follow ng equation (2) : 25 [0216] Rud_3D >

fikexand Foel Blybt Rekew R Dtrdad §i02Y]intceRihesireald buffer
Order of Extents in Interleaved Arrangenent>> [0218]

(1F13392 354 gae waael bufifaut (2) di%dgr.anesphoninglyhelhs system
rel ationship between the progression of the data

tagastindecodet il aterds defte fegm bbefeead Jnoifersl 39PR1 and
during 3D video | ayback and the physical_ order of

39Lxt SESTORUHY AReRedRCPAEY theoFged GRtthe BErRoMthe

regisc 101 in the_inter] eaved arrangfnent. The BD- ROM

PFTBC308Y™BB At RrutsuSSpAesn S8 € otve OdniiePEipdoriate rom
eh BYSEAEA- SR PELoDL LMt £ FONLOL 36 Y 18, s
ofFofJiE)sS?gglzgndW)enthe reference symbol Rex :r (which is
hereinafter referred to as the first average transfer rate)
denotes the average transfer rate of extents from the read
buffer (1) 3902 to the system target decoder 3603 (in units of
bits/second), and the reference symbol Rext r  (which is
hereinafter referred to as the second average transfer rate)
denotes the transfer rate of extents from the read buffer (2)
3911 to the system target decoder 3903 (inunits of bits/second) .
By using these denotations, the conditions for avoiding an
underflow of both the read buffers 3902 and 3911 caused by the
data transfer from the réad buffers 3902 and 3911 to the system
target decoder 3903 are represented by the following equation
(2):

[0216]

Rud_3D > R

ext L
r

Rud_3D >R

ext_R . (2)
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the top extent 4506 in an area to be read on the disc

101 belongs to the 2D/l eft-view AV streamfile as

shown in FIG 45C, the BD ROMdrive 3901 continuously

wites the entirety of the top 15 extent 4506 into the

read buffer (1) 3902. Here, the system target decoder

3903 does not start reading the top extent 4506 until
[othelentirety of the top extent 4506 has been

conpletely witten into the read buffer (1) 3902,
<<Phgticg]l Ontletr dheEgndntef ihhéntealleagepfehirodngéhehor >

the top extent 4506 shown in FIG 20 45C. The reasons
[0ai8las follows. Even if the process of decoding the

2D/l eft-view AVstream fil e preceded the process of

decBdFAg ¢h&-£hGht avkensaenaréam fiikgramie phowésg the

of playing back 3D video imges could not be started
re&ﬁFFPnaééBdﬁﬁ§Mﬁﬁﬁtlbhg Frog@ssiche ¢f| édehadprtprepmounts

onpl et ed when pl ayback periods overlap 25 between the
aCEBWF96ﬁ§d Furthe sk Pufhergeé 88802 pori ¢ bh Biring 3D video

. Dgle t-vjew AV streamfile had to be held in the
Plgy

§ Phymdigat pedeh &%?XH%%% CigthpéV stream £iles

O e S 0 A
d

o 80 D680, R PO LI o

o 8y BSOS A R

R kg B R A O o

thfaocfoﬁ BetbaR £386Nh 242085 the,BDBAM4 rt'h\éecﬁggllOl be%ongs

subsequently wites the second 10 extent 4507 int

toE %a@l boffert (Rlew it AN L Ne JLadidieh REFRAS 4(5%) the

., for the second and subsequent extents 4507
BD-ROM drive 3901 continuously writes the entirety of the top

extent 4506 into the read buffer (1) 3902. Here, the system
target decoder 3903 does not start reading the top extent 4506
until the entirety of the top extent 4506 has been completely
written into the read buffer (1) 3902, that is, until the end
of the reading period (1) for the top extent 4506 shown in FIG.
45C. The reasons are as follows. Even if the process of decoding
the 2D/left-view AV stream file preceded the process of decoding
the right-view AV stream file, 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
between the portions. Furthermore, the decoded portion of the
2D/left-view AV stream file had to be held in the buffer memory

until the end of decoding the corresponding portion of the
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4508, ..., the data transfer fromthe read buffers

3902 and 3911 to the systemtarget decoder 3903 can

be started. Accordingly, during the reading period

(2) for the second extent 4507, the 15 data anmount DA2

accunmul ated in the read buffer (2) 3911 increases at

the difference Rud3D - Rext R between the reading
rigateviRed3b ardr-daie f9eeqQnanavietiwg e ia dngtet maherRatidht be

as shown by the arrow 4503 in FIG 45B. On the other
preardtedofdanabe sngwedtead f ionedbec By ROM dmipred32Din use

into the read buffer (1) 3902 20 while data is being
efficteanyf rdmma resBDtROVMdL hyet 390 kddity peeiodedt) for the

buffer (2) 3911. Accordingly, in this period, the data
LORNBBRENDALS BE c ubée adaith | amaliet el edynerlytigd 3902he read
- decreases at the first average transfer rate RtL as
buffswn (by BAB2aipeweassg2atnthpGreagAngSrateaRiasn as shown

during the reading period (3) for 25 the third extent
bY4§€8,aFHQWdéﬁﬁlaﬁﬁu%@GDAfS cunulated in the read

bufBer (1) 3902 increases at the difference Rua3D -
[ORER{L between the reading rate Rd-3D and the first

B e BB oF e ne s e tod o D g op extent
I d_i . ff 2) 3911 d S at
+<PRG TR LS ARl e Btttk JEELRRIRR, Hocons
. i | .5 2 cl ear seen ..
OB O LATLD 8 A0, BI220L M 0 ok s

PeG286 13 12 6230, SELANL AL Biboncs 1507,

4508t ent ofc an cAVishheanmy FLLR ik an -y E@F%Qrgew@é‘dand 3911
Specifically, when the top extent 10 belongs to the

to2théd @ytst\é'meWaﬁge%t deedutt 1o barcapadi 4y &Bl ackbihegly,
read buffer (1) 3902 (in units of bytes) needs to be
dult@ng the reading period (2) for the second extent 4507, the
data amount DA2 accumulated in the read buffer (2) 3911
increases at the difference Rua 30 - Rext r between the reading
rate Ryg 3p and the second average transfer rate Rext r @s shown
by the arrow 4503 in FIG. 45B. On the other hand, no data is
written from the BD-ROM drive 3901 into the read buffer (1) 3902
while data is being written from the BD-ROM drive 3901 into the
read buffer (2) 3911. Accordingly, in this period, the data
amount DAl accumulated in the read buffer (1) 3902 decreases
at the first average transfer rate Rext 1. @as shown by the arrow
4502 in FIG. 45A. Similarly, during the reading period (3) for
the third extent 4508, the data amount DAl accumulated in the

read buffer (1) 3902 increases at the difference Rug 30 - Rext 1

between the reading rate Rug 3p and the first average transfer
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| ess than the size Extent -L of the extent (in units
of bytes): [0221] RBI ~: Extent (3) 15 [0222]
Simlarly, when the top extent belongs to the
right-view AV streamfile, the capacity RB2 of the
read buffer (2) 3911 (in units of bytes) needs to be
no |l ess than the size Extent _R of the extent (in

raf:‘ﬁe S, of s D¥rRsdn b%OtLQ 223} o RB% 51 iExkeat _-/BJZ-( 4)and: Q%%A']iata

&i-Zes Extent and Extent R respectively included

ambiint tHE2 ré@éﬁm@?@@e&'ﬂ?&:ﬁ 1%5&1 udPrednd of 4%9§ﬁ.ed8@§:eases

limted to the 25 sizes of the top extents of the

at asPeeldord AVeshieamdnd£sr @t r11E; BBYsReWRN®f ehabhyrow
the sizes of arbitrary extents. In interrupt

asptayhagke. npssonly the top extent of each file but
also all the extents thereof can be the top extent in
[o2anohrea to be read. Wen there is a section in which
interrupt playback is 5 prohibited, it is sufficient
t hahsatledhky esdeantfsronothbeénagphg shown her FEGSI.0A5A-45C,
satisfy Egqs. (3) and (4). [0225] As seen from Egs.
th¢ Papmuitds of tthher read biffavsex?edtand S&idr arrel yequired
bel onging to left- and right-view AV streamfiles, 10
tovpe chevkesthahan $iel BérespPEethpstep Cen MfodaPVt FErean
“head of the area to be read in order to reduce the
fitapheiah &5 tohbe read- bipe et 519bdy arth gy FheasopusKtent

as possible. Mire specifically, when the extent size
be@{lgﬁt toLt]%$ Pelefyieisw Aggtream file, the capacity RBI1

of the read buffer (1) 3902 (in units of bytes) needs to be no
less than the size Extent L of the extent (in units of bytes):

[0221]
RB1 > Extent _L

[0222]

Similarly, when the top extent belongs to the right-view
AV stream file, the capacity RB2 of the read buffer (2) 3911
(in units of bytes) needs to be no less than the size Extent R
of the extent (in units of bytes):

[0223]

RB2 2 Extent _R

[0224]
The sizes Extent L and Extent R respectively included in
the right hand sides of Egs. (3) and (4) are not limited to the

sizes of the top extents of the respective AV stream files, and
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AV streamfile is larger than the extent size Extent
-R of the 15 right-view AV streamfile (i.e., Extent L
> Extent _R), locating the extent of the right-view AV
streamfile at the head can reduce the capacities of
the read buffers. Conversely, when the extent size
Extent -L of the 2D/l eft-view AV streamfile is

magnBt | Rfe idyblyt RBeext £as é@b@ﬂr@. - 8&0&ntBe In interrupt
right-view AV streamfile (i. 0 Extent _L <

pleyberk , Riot tdﬂ;exhentopfex‘d‘éhtZ B/fl éé&:hvﬁ:ﬂ/é A\Atsugarall the
file is to be |located at the head. In addition, there

exitendlss therkefadaanbageh¢ hadvp cesteht etn sdrz eaxafa tthe deOpread.
extent can start video playback earlier. [0226] 25

Whiar ebhevhen isn extsenttion t he 2Dlddf t intewrA¥tstpeayback is
file and an extent of the right-view AV streamfile

predabatedvi teds sufbhntenhdde thhay vk epeentdsnoy dellanging
each other, the video 119 streans need to have the

toskRE FERGLRTOFABLEFHAERSi f8) 884 dfpl-ai ned with
reference to FIG 35. Under the condition, either of

[02R5 ixtent of the 2D/l eft-view AV streamfile and an

ext nt he right - VI ew AV s vvhi chever has a
6??“ %’f Féig 1 s'g’ha8da | §§nal PLFhextene Qf Agio extents
Seﬁ)\%?%%ﬁqﬁ%fg?%l%?gm%t T gt BRAvLgbr AP Z?\fétstvlleeam %esr
SRR PSS AT Mo TSP o
thgl Zes Opbsﬁe]j?%%. o Uf? ers tat'%gﬁ}]%#‘]l ceig: rere\elcgaugecdltthlees of the
RUA e i R R
spakersehempt ivphdi ea&%&pﬁgﬁbcﬂééﬁt} of the 2D/left-view
AV stream file is larger than the extent size Extent R of the
right-view AV stream file (i.e., Extent L > Extent R), locating
the extent of the right-viewAV stream £ile at the head can reduce
the capacities of the read buffers. Conversely, when the extent
size Extent L of the 2D/left-view AV stream file is smaller than
the extent size Extent R of the right-view AV stream file (i.e.,
Extent_L < Extent R), the extent of the 2D/left-view AV stream
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
video playback earlier.
[0226]
Here, when an extent of the 2D/left-view AV stream file

and an extent of the right-view AV stream file contain video

streams whose playback periods overlap each other, the video
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show ng two types of the order of extents of the AV

streamfiles. 15 Here, assune that the rate Rua 3D of
readi ng data fromthe BD-ROM drive 3901 to each read
buf fer 3902, 3911 is 90 Mops;
2D/l eft-view AV streamfile is 48 Mops;
rate of the right-viewAV streamfile is 24 Mps; and

ccL0FyPl AYRAcko YET St Yiroathogamaon sl neseh o

ex f&?ﬂgéw1 gﬂ?f@feﬁéé %Q)tﬁsl@f 3 Oté}l&é@tk@\é&{&%r{' L88her

manner 1 n the

of T&C LA NG %rfeEh%nzb?QeEQ'—g%dAﬁcs@@éamSfﬂé iaH BhoBktent

re arrange n an I nter

the extent 4601L o

eave

the system rate of the

the system

the 2D/l eft-view AV streamfile

of f ©hd omesh iy, SUp seg usite are X B Eh AR Ra 460 2lowed6B2R, rate,

. the lower 25 limt of the
al8apRE & ¥ni3Bh <af ek bent enitbbUAbebrGihg39)2an extbhaidedither
by the followi ng equation based on Eq. (
th&BD /1 «(f48 viVlepsAX skXHaB8) 1% i CBexr I 2A)iew 28, Scivam £ile,
[ 0229] Accordingly, the capacity RBl1 of the read
whbahéeer (H3s 3I0Wdweneegs tiem atee Lesarthngedhet |Wwehead in
limt 23.3 MB. Note that the
thearendetidenhehéibes tergrded ofin £hsoBPcBONadkee 1dfid Fhis
TS packet. As shown in FIGS. 7A-7C, each source
arpanﬂ@menDZCchrqdp¢¢1thiﬂaza§fO¢héhﬁeéﬂa@d¢4%ﬁ%r%9@m?ﬂ the
and 3911 is larger in data size than a TS packet 701
revgraédtalatf%mﬂetm%@t tthuheespsiag £hegaanyireteringePpst of
10 (Tp Extra Header) 702H.
thﬁs§Hﬁ%DaP§%YPﬁ§{’~ feNBC€-106 b and 1 MB
ihe ot her hand, when extents are arranged in an
[0247er| eaved manner, starting fromthe extent 4601R of

., as shown in FIG 46A

y the size of the header

are scC

the__right-vyiew AV streamfi
subggaﬁenfﬁéxﬁé’r‘fs‘l

3): [0228] 120

5 ratio 192/188 is the

emagl | O\(/ﬁ.

= 8x10242 b.

r\émtsh espec:if:i.c:al ly

showing two types of the order of extents of the AV stream files.

Here, assume that the rate Ryg ap of reading data from the BD-ROM

drive 3901 to each read buffer 3902, 3911 is 90 Mbps; the system

rate of the 2D/left-view AV stream file is 48 Mbps; the system

rate of the right-view AV stream file is 24 Mbps; and the playback

time of a video stream contained in each extent 4601L, 4601R,

46021, 4602R, ..., 1s 4 seconds. 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

4601L of the 2D/left-view AV stream £ile followed by subsequent

extents 4601R, 4602L, 4602R,

.., as shown in FIG. 46A, the lower

limit of the capacity RB1 of the read buffer (1) 3902 is obtained

by the following equation based on Eg. (3):

[0228]
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4601L, 4602R, 4602L, ..., as shown in FIG 46B, the
lower Iimt 15 of the capacity RB2 of the read buffer
(2) 3911 is obtained by the follow ng equation based
on Eq. (4): [0230] RB2 = (24 Mops x 192/188) x 4/(8 x
10242) = 12.2 MB. [0231] 20 Accordingly, the capacity
RB2 of the read buffer (2) 3911 needs to be no |ess
th he I mt o Thi gl 2y th t
abauE destry BUPT onek 71 FR A R 0f 225 3508 (0337 s
[Oéégfained with reference to FIG 30, the 2D/l eft-view
stream 3010 is a base-view stream whereas the
I gt yievnst{ eanS020ald 1§ fAepasdente ¥haw sifeam(1) 3902
Thus, the right-view AV stieam file 3020 is smaller
neddls 3 BeSh&Cieds ®harl OWRI1bWesYSingin at.g, MBl1Aotddamat the
the 2D/l eft-view AV stream file 3010. Furthernore, the
ra2D¥h 854 f 2 W AYhSt Feaid hd tewed ks bsholength&|ldE a288urce
may contain the primary audi o stream 2912, the
pasesongad ya Vislam tateans Stmwn tilre FRGSSt 7@aamc29&3chardurce
the 1G stream 2914 in addition to the 5 primary vi deo
paskeedn 2%hred icoetithstr bé the reghtbudEarsAV o0 peanB 911
file 2902 as shown in FIG 29B. The 2D/ | ef t - vi ewAV
isstaxger in IGat2061zemyhanss Eorpathet Beedmideytyaappitted
stream Thus, the right-view AV streamfile 3020 is
toeven swatewrthnodat despder 3p08. byetBs Fd®er ofntipsheader
rate, than the 2D/ | eft-view AV stream 10 file 3010.
(TRoExEHpsHeadssh, 7098 dssltemisothatght M= lAP and 1 MB
streamfiles may be always located at the head in the . .
= PREORH Ry O AT Grhstorlag AVRRY EFhFH e ST AEFanged in
an IB 51-1158%/'}. g%%gg ’]-T(I:\)%]F.n%gg rhé 12%{’?131[15 " qun? ntkllen teexrtr eurB:t 4pé Oa;l}f{b%

right-view AV stream file followed by the subsequent extents

the

4601L, 4602R, 4602L, .., as shown in FIG. 46B; the lower limit
of the capacity RB2 of the read buffer (2) 3911 is obtained by
the following equation based on Eg. (4):

[0230]

RB2 = (24 Mbps x 192/188) x 4/(8 x 1024%) = 12.2 MB.
[0231]

Accordingly, the capacity RB2 of the read buffer (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 explained with reference to FIG. 30, the 2D/left-view
stream 3010 is a base-view stream whereas the right-view stream
3020 is a dependent-view stream. Thus, the right-view AV stream

file 3020 is smaller in data size, i.e., lower in system rate,
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of extents containing portions of left and right video
streans 15 having the sanme playback period, one extent
containing the portion of the right-view stream nay
be arranged before the other. This arrangenent can
reduce the required capacities of the read buffers as
descri bed above. In addition, the 2D/ 3D pl ayback

thdevicee oay1sismmkiiby, neadi-ng Rf @GaLSiRg oSi REE- %i%s'c the

20 extent ‘of AV streamfiles read fromthe BD

2D} rieS viRkedeser-Bhned 10288h ANIshewa il §hE: WURWAY contain
streamfile. [0233] c<Conditions for Preventing

thengerha ey 0fd ket Bih f28519>> t nE 04 n &dryT Re dlkel é@i‘\éﬁ% 2915,

will explain conditions with reference to FIGS.

thandc4dBrebie sondidndnsd o peevant phgsain WEET 1O to the
of both the read buffers 3902 and 3911 when

prahbeynatidley seadang29122 dxt emirrefst efd tard riig@t-vAéw AV
streamfiles froman area on the BD- ROMdisc 101
stwkemef i I 26XRerd shawn ITeEDEdexbH NTha ADtlerfitearet AV stream
arrangenent. [0235] 5 FIGS. 47A and 47B are graphs
fidespeelimay nlsicowbngaipragreesygidmy eldibestdatamarmiung, the
DAl accunul ated in the read buffer (1) 3902 and the
rightavarbuAl phzeaschiblifal@d0ihs téreenr eanpllni figr daja size,
. 3911 when the extents of the left and right AV stream
1-fi-I 2Vl NPTt AYVEITET EHER f R Hee DY ef(Fr ViIgvhaE stream
.extents of 10 both the AV streamfiles are read .
flgﬁt ePhr eFPT &Ry Se¥EBRCTof OlGnelorXtrEtAy oft gt iviey AV
is not.read whil e extents of the other are read. _
StRBRMwA | 62 O PELA LY BTGB i GAESGE Lhe heapcoTaing
I
argégfc%§ §§9§i§§dA§9% gééﬁr]ifggt%gl%:uggéDggﬁgdgisc 101.
Furthermore, when interrupt playback is available, of each pair
of extents containing portions of left and right video streams
having the same playback period, one extent containing the
portion of the right-view stream may be arranged before the
other. This arrangement can reduce the required capacities of
the read buffers as described above. In addition, the 2D/3D
playback device can simplify reading processing since the top
extent of AV stream files read from the BD-ROM disc 101 is
predetermined to belong to a right-view AV stream file.
[0233]
<<Conditions for Preventing Underflow of Read Bufferss>>
[0234]
The following will explain conditions with reference to

FIGS. 47A and 47B, the conditions for preventing an underflow

of both the read buffers 3902 and 3911 when alternately reading
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continued. In order to prevent either of the read
buffers 3902 15 and 3911 from an underfl ow caused by
the data transfer to the systemtarget decoder 3903
during the pause of reading extents, it is necessary
to accunul ate a sufficient anbunt of data into the
read buffers 3902 and 3911 during readi ng extents.

exEpaekfbeald st anEhayhd AvFEGredfAriibe #2ba A, BAlthe

20 accunulated in the read buffer (1) 3902 reaches a

BDprAK di/dXl1al wHdie thaeediedte af-eah dsh-@id anesexhest-1ebved
the 2D/l eft-view AV streamfile has been conpl et ed.

arAhhgemthat, the data amount DAl decreases at the
first average transfer rate RextL during the reading
[0opebiod TR for the next extent of the right-view AV
stream 25 file. In this case, the data amunt DAl
acctiriFat etl7& o0 artite p&k azA€0lgreells tredpecuiffdlict eshbwing
| arge such that the data anmobunt DAl does not reach
pregressinag ©§, thpedpbadabofifisr DAL) agg0Rudasieds inl2Beamead
under f |OM/untI| the end of the period TR
buﬁﬁ?%—’h@r nBPE2 and theypaciat §neent diA2 ke cuawd el bn e read
902 needs to be no less than the data anpunt DAL.
bu#ﬁ?% condPLi ot isec8kprEs el thy ek aml FéghAQY stream
uation_(5) with use of the size Extent R of the 5
fligfeﬁﬁ e Gl teraatiedht TReW AR St e ShSG L1 e3HNGH aXtents of
d RBI > CElIL 1 _X Extent RX8 XR
vofff LEE AR st 5%11%2%71 R IR i SHaebene o
. b REe_extent. size 5FB ﬂ? mul ti
onkdie ERE A SEFBAITR 1T A6 ThbrasT PPonFIIaR S Brifig Stnes
ar@ngeg.&.e l@éé’r‘nﬁ’ﬂffe ,b yt dafrlcamsc}aong f)e Vetrrontl heeacl‘f'lm tfs t?le read
buffers 3902 and 3911 to the system target decoder 3903 is
continued. In order to prevent either of the read buffers 3902
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 amount of data into
the read buffers 3902 and 3911 during reading extents.
Specifically as shown in FIG. 47A, the data amount DAl
accumulated in the read buffer (1) 3902 reaches a peak 4701 at
the time Tl the reading of one extent of the 2D/left-view AV
stream file has been completed. After that, the data amount DAl
decreases at the first average transfer rate Rext . during the
reading period TR for the next extent of the right-view AV stream
file. In this case, the data amount DAl accumulated to the peak

4701 needs to be sufficiently large such that the data amount

DAl does not reach zero, that is, the read buffer (1) 3902 avoids
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the final result frombits to bytes. The function
CEIL() represents the operation to round up

fracti onal nunbers after the decinmal point of the
value in the parentheses. 15 [0238] Simlarly, as
shown in FIG 473, the data anpbunt DA2 accunulated in
the read buffer (2) 3911 reaches a peak 4702 at the

ti T2 th di f - ' -
an pfrii g s Bl Aachs L F¥rate e SR PhpEhGhe ) Vene
B oY P R o e g D e Ao o heMestese
th&X LM tcﬁieté henZd 8T v 'T%WsA\éorﬁltirtﬁ@H falhepel BxpBL8sed by

case, data amount DAZ2 accunmul ated to the peak
tnéd QA 1MRedyy bauheisHf {2 cient uskasgarsishzbhatrdde dajfathe

anount D does not reach zero, that is, the read

exPuhf &5r €2k 2598914 ayohdssaredmdantd ewauninltHdpeendd TR:
of the period TL. 124 Furthernore, the capacity RB2

[09861 he read buffer (2) 3911 needs to be no |less than
the data anmobunt DA2. This condition can be expressed
by the followi ng equation (6) with use of the size
Extent L of the exienfExgbntheR3DR! ef t-view AV stream
fil eRBh& CEIL {he>perred—TF=—F028HK, _RB2| > CEIL | X
Extent _ L X 8 x |Rext_RR§);,8 Rud 3D”fB‘O 40]
ccConditions for Realizing Seam ess Pl ayback despitéS)
Junps>> 10 [0241] The followng wll explain the

[083Abi ti ons for realizing

In the right hand side of Eq. (5), the extent size Extent R
is multiplied by “8” to 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 CEIL()
represents the operation to round up fractional numbers after
the decimal point of the value in the parentheses.

[0238]

Similarly, as shown in FIG. 47B, the data amount DAZ2
accumulated in the read buffer (2) 3911 reaches a peak 4702 at
the time T2 the reading of one extent of the right-view AV stream
file has been completed. After that, the data amount DA2
decreases at the second average transfer rate Rext r during the
reading period TL for the next extent of the 2D/left-view AV
stream file. In this case, the data amount DA2 accumulated to
the peak 4702 needs to be sufficiently large such that the data
amount DA2 does not reach zero, that is, the read buffer (2)

3911 avoids an underflow until the end of the period TL.
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seanl ess pl ayback despite junps required while AV
streamfiles are read. [0242] 15 FIG 48 is a
schemati ¢ di agram showi ng an exanple of the
arrangenment of extents of the 2D/l eft-view AV stream
file and the right view AV streamfile when a junp is
required while the extents of the files are
rugthermatel YeHieadpaiey ke o $6elfdad iburdefult) -d AVEheeds
disc, it is preferable that a series of AV stream 20
tof bé aso s ha Haer ehdedaoreambunt I BED( dFs |YRTIS idh 1dag be
disc 101. In this case, however, the area in which
expxtentd by the f@Dldeingvaraost (@amiid eicandt kde size
right view AV streamfile are recorded in an
Extanter Leal etheaexargenehttlier @Ddileftedriient AVt sioregooritiilensead
bet ween which a | ayer boundary 4800 is | ocated. "3D 25
inekhenpebliodkTLher ei nafter denotes extents of both the
AV stream 125 files arranged in a sequential and
[ORAPér| eaved nmanner. In the exanple shown in FIG 48,
a junp fromthe first 3D extent block 4811 recorded
on one of the |ay ﬁs &5 é?%'s?fogﬂ 3D extent bl ock
4812 [ n e dikE@nil sbsisquired while the AV
stregﬁgégizig%ﬁére“Téad. e junp fdled ik particul arig)a
long junp that re §ires 46esses for sw tching
bet ween the recording |ayers such as a focus junp. In
[thg case, seanl essly connecting video i mages to be
pﬁ ied back fromthe two 3D extent bl ocks 4811 and
: [ the {ong j requir oth the .
<<PBheLRI8E8 10 R Pt SRR i (SBpd te Tumps>>
[O§@ghsfied. [0243] The first condition is for enabling
the” 2D pl ayback device to seamnlessly playing back 2D

Vi deQel FBYLSWHRS AL £l (61 LN MM Ronditions for realizing

seamless playback despite jumps required while AV stream files
are read.
[0242]

FIG. 48 is a schematic diagram showing an example of the
arrangement of extents of the 2D/left-view AV stream file and
the right view AV stream file when a jump is required while the
extents of the files are alternately read. When the disc 101
isamulti-layer disc, it is preferable that a series of AV stream
files can be recorded over two recording layers on the disc 101.
In this case, however, the area in which extents of the
2D/left-view AV stream file and the right view AV stream file
are recorded in an interleaved arrangement are divided into two
portions between which a layer boundary 4800 is located. “3D

extent block” hereinafter denotes extents of both the AV stream
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LJi across the |ayer boundary 4800 when the 2D

pl ayback device 15 is playing back the 2D vi deo i nages
fromthe extents of the 2D/left-view AV streamfile
included in the two 3D extent blocks 4811 and 4812
according to the playback path 4821 for 2D video

i mges shown in FIG 48. The first condition is that

for the sean]ess connection explajned with referen
11 8orrerandtd i & S0 RRe AL Ay Lot e SORBR MG oftP the
<eB L SAAUE L bF (ene S0 SPPRF B AV EFEknF T ent block
schCHLLSERLE Bp LI LD LU LS A0 88 chsrcon
4553 ALSLAs RS0 SR L1 RS Uy dBO 400 1200
ar@DrLght MY SLT QA LELechighuded dufy §hfpsataNdeilres

ext ent 12." Second, the junp distance of the

prb%%@sie!én'@orLé%ieéﬁ§ﬁat Pebfebf SheAtELI oty tNE/dWXIJAHA as
junp distance Sunp 126 determ ned fromthe

a BBeGET{ Rl | AR SROWNddk FkGamd2sang tbAnkayehg video images
switching tinme. [0244] The second condition is for

toepabpi agetinea 2D Sdwpledbacio 3D dryeae bhboskan &5Bland 4812
pl ayi ng back 3D video i mages fromthe two 3D extent

debipacles t481 1 card j4ab2 recmdrdisndpatd tthe fodyladingdtirst and

4822 for 3D video i mages shown in FIG 48. The second
secondi tdomditiieonspeoi ec @lalty sffaredavoi di ng an under fl ow

of the read buffers 3902 and 3911 during the |ong
[O)kgdP LJ2 across the boundary 4822 10 included in the

pl ayback path 4822. [0245 FI GS. 49A and 49B are .

gr aphe FespecdndelbioThdfi enablinggles SDonsapbagkglevice

data anmobunts DAl and DA2 accunulated in the ,
to seamlessly playing back 2D video images despite the long jump
LJ1 across the layer boundary 4800 when the 2D playback device
is playing back the 2D video images from the extents of the
2D/left-view AV stream file included in the two 3D extent blocks
4811 and 4812 according to the playback path 4821 for 2D video
images shown in FIG. 48. The first condition is that for the
seamless connection explained with reference to FIG. 23, more
specifically, the combination of the following two
subconditions: First, the last extent 4801L of the 2D/left-view
AV stream file included in the first 3D extent block 4811 needs
to have a size no less than the minimum extent size calculated
based on the jump distance of the long jump LJ1 to the top extent
4802L of the 2D/left-view AV stream file included in the second
3D extent block 4812. Second, the jump distance of the long jump

LJ1 needs to be no greater than the maximum jump distance Sjump max
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read buffers 3902 and 3911 in the section including
the long 15 junp LJ2 anong the sections of the

pl ayback path 4822 for 3D video i mages. Here, assune
that the extent 4802R of the 2D/left-view AV stream
file is located at the head in the second 3D extent
bl ock 4812 as shown in FIG 48. The above-nenti oned

A3 AR Pf 4 %h%%fk% vﬁgﬁ {1014 %“}Fgg‘b lf(i%s b B%rgi ﬁ,ﬁ% layer

readi ng 20 perio e seco ing perio

sWiReHiWIP tRki.0d TLI2, and the third reading period
TR2 in"this order. [0246] |In the first reading period

[obRL,) the second | ast extent 4801R included in the
first 3D extent block 4811 is witten into 25 the read

buf fiede €3rod8ldondhbsont e £at se@dBUNg DAZe ats i t-Beback

in the read buffer (2) 3911 increases at the rate

defqual tbasddiflesh I encedRbe cBD3p Rexdo RubefaseEfrothehe two
reading rate Rua 3D and the 127 second average

30t pansherblatles Resa Raras 48howaceprBliGg 48Bchdsplayback path
result, at the end of the first reading period TR1,

4 82izefdatx® vageonimdes adcwwnrubiat BOGi it & h&@heeadcbod femdition
(2) 3911 reaches a peak 4902. 5 [0247] In the second

isr sparafipalilpdfdLaveiditasin exdent 14800 thactem@dulifers
the first 3D extent block 4811 is witten into the

390gaang ¥ ¥y dpringotlze lanhiwimpghy? adroshiticahoundaDaKr 822
accumul ated_in the read buffer (1) 3902 increases at

incHadest dn1 GheqRdr s kh@adily fd2ence Rud 3D - Rext L

betﬁeen the reading rate Rud 3D and the first average
[O2AzAsfer rate Rext L, as shown in FIG 49A As a

resylt, at the end of the second readi ng .period _TL1,
t he TdE5a 4idumn DR RHrPEEBHS foERE Tade WurFing the

pr%%cn):zessions of the data amounts DAl and DA2 accumulated in the
read buffers 3902 and 3911 in the section including the long
jump LJ2 among the sections of the playback path 4822 for 3D
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 above-mentioned
section of the playback path 4822 includes the first reading
period TR1, the second reading period TL1l, the jump period TLJ2,
and the third reading period TR2 in this order.

[0246]

In the first reading period TR1l, the second last extent
4801R included in the first 3D extent block 4811 is written into
the read buffer (2) 3911. Thus, the data amount DA2 accumulated
in the read buffer (2) 3911 increases at the rate equal to the

difference Rug 3p - Rext r between the reading rate Rug 3p and the
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reaches a peak 4901. Meanwhile, no data is witten
into the read 15 buffer (2) 3911 in the second reading
period TL1, and accordingly the data anmount DA2
accunmul ated in the read buffer (2) 3911 decreases at
the second reading rate RextR, as shown in FIG 49B
[0248] 20 In the junp period TLJ2, no data is witten

Seé@%@r%%%%%@? ?%aﬁ?? fead, putfers %%O%h%%ﬁ.§%1¥IG. 49B. As

e data anount=“BAl1 “accumul ated in 't he

a f@.ﬁglip UfafteEh(al%ané 9{@ atﬁ%ctrfﬁg%?é r@%d'iggn}?é{f)k;& ﬁ-yflr 398 data

transi'er rate Rext ta anp

am@GEH M Ated- i, 1 heed ead i farad 3,3 @C@%S.LE?(%%Ehes a

the second 25 reading rate Rext R, as shown in
pedRAcapgl 49B, respectively. [0249] In the third

readi ng period TR2, the top extent 4802R 128 included
[o2471 he second 3D extent block 4812 is witten into the

read buffer (2) 3911. Accordingly, the data anmount DA2

accImutled eskeond heeadiath pdfosd ()1 3%He ilxyteaseent 4801L

again at the rate equal to the difference Rd -3D -
in®Reuded® bettheefiitrbe BRastttmntd bladek B8 13Dsaundi tthen into the
second average transfer rate Rext R as shown in FIG
red@BbuHamhi(lLe, 39e2dat’facmmlimgDAl adeundbbéedimaurithe DAL
read buffer (1) 3902 continues decreasing at the first
aceyey bgeedtafdieresgt bulRderl (las38pdwin¢reFses A9Ahe rate
[0250] 10 The data ampunt DA2 accunul ated in the read
edbat fe? Yy WIrpranas fages atRhe Reewrrn fhe ggading rate
transfer rate RextR fromthe second readi ng period
Ruarip12 R toGghit Ak F R FRredSHeRrat fdtex: s 23 FRPINGLN FIG.
Ieggth of tinme has el apsed; the Iength of timeis
49A. As a result, at the end of the secdnd reading period TL1,
the data amount DAl accumulated in the read buffer (1) 3902
reaches a peak 4901. Meanwhile, no data is written into the read
buffer (2) 3911 in the second reading period TL1, and
accordingly the data amount DA2 accumulated in the read buffer
(2) 3911 decreases at the second reading rate Rext r, as shown
in FIG. 49B.
[0248]

In the jump period TLJ2, no data is written into either
of the read buffers 3901 and 3911. Accordingly, the data amount
DAl accumulated in the read buffer (1) 3902 decreases at the
first average transfer rate Rexc 1 and the data amount DA2
accumulated in the read buffer (2) 3911 decreases at the second
reading rate Rex: r, as shown in FIGS. 49A and 49B, respectively.

[0249]

In the third reading period TR2, the top extent 4802R
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equal to the total of the length Extent Lx8/ R'a_3D of
the second 15 reading period TLI and the junp tine

Tj Unp_3D of the junmp period TLJ2. Thus, the data
amount DA2 accunul ated in the read buffer (2) 3911 at
the peak 4902 needs to be an anount that allows the
read buffer (2) 3911 to avoid an underflow fromthe

. . : . I h .

inG530 1 A o088 HSTLLpLMRUED 44 U pEEL R nco che

re§@PAGIA e RBI 29T $681T e%é&ﬁdﬂﬁiﬁ) QL1 gk s OGHAKRRREADA2
by the follow ng equation (7) t'h use of the size

acEhEeht La B ofe tBe gl BSErEXt Nt 3‘5§qlli:n't:9§b.§g§da%iéiﬁré% the
first 3D extent block 4811: [0251] 25 RB2 >_ TEIL

raté Xé%ﬁaﬁ% %tk dHArerRe) RLUNP-3R JI; Methdet) thb2%eading
[0252] In the right hand side of Eq. (7), the extent

raSéZg, 5 adtin iseddiyd a8erhgeconypstet heattniRL S | hereehown
frombytes to bits, and the division by "8" ains to
incIwentoH . h#eenwhs 1ef, the ddid iammluntebalitadcswmubatsedtim the
bytes. The function CEIL() represents the operation to
readundf igr f(ldcBponatomuimies s fderadiey décthalfiypdi average
of the value in the parentheses. [0253] Simlarly,
trahefdat zabaoBatk DAlasachowd dtreFiGh t4f-read 10 buffer
(1) 3902 at the peak 4901 needs to be an anpunt that
[0&aFPbws the read buffer (1) 3902 to avoid an underfl ow
until the length of time equal to the total of the
j unphe iR aTpuRpnEPAhacerBulafgohin thesrra®Regffes 6h) 3911
of the third reading _period TR2 has el apsed. _In other
degppasest hk FBRePSFPRflt 2YPTRAE EAPRELEY RETSoRex:lve HFOHy the

second reading period TL1l through the jump period TLJ2, that
is, until a length of time has elapsed; the length of time is
equal to the total of the length Extent Lx8/Rug 3p of the second
reading period TL1l and the jump time Tjuwp 3p ©f the jump period
TLJ2. Thus, the data amount DA2 accumulated in the read buffer
(2) 3911 at the peak 4902 needs to be an amount that allows the
read buffer (2) 3911 to avoid an underflow £from the second
reading period TL1 through the Jump period TLJ2. In other words,
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 L End of the last extent 4801L included in the first 3D
extent block 4811:

[0251]

RB2>CEIL (lx[Exte”t—L—E”dX8+T. 3,)ij R}
8 R Jump _ max_
ud _3D ) (-7)
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15 buffer (1) 3902 is expressed by the follow ng
equation (8) with wuse of the size Extent R Start of
the top extent 4802R included in the second 3D extent
bl ock 4812: [0254] RBI?CEIL 1 xExtentRStartx8+T. XR
lunp 3D ext L Rud_3D (8) 20 [0255] ccArrangenent of
Extents for Reducing Capacities of Read buffers under
[OEgFFt and Second Conditions>> [0256] The follow ng
Wi expl ain the arrangenent of extents of 25 AV

streampil %ﬁgh‘ﬂaha%@t isfdees, Poph t e abone- desehibedye is

first 130 and second conditions and enabl es the read
nubifer 843902 gnd. 3% vd O have Jire refucRiEt GaRACHLLRS to
when junps are required while the AV streamfiles are

bitgadandaie: Whatistibe syangardsmofcppbheakt €h&Gsnits of the
specifies the relationship between junp di stances and

fiha] urgsUlMESchasEts @b biecac s fapeedsnaddEOpt) ¢ebresents
disc drives and the likes. Regarding the first

thenestaeitn tassouadiiats ddee i gridip npebeesnatcer afhd decimal
BD- ROM dri ve 3901 of the 2D/ 3D pl ayback device is
pownthpfi the speuefinathenpaskowhesaskl G 22. For
conveni ence of explanation, further assume that the
[OREAP 10 distance for the nmaxi mumjunp time Tjunp_nax,
i.e., the maximum junp distance S unp-nmax, IS equa
to 8impéerivedthal detregurnag Dafl BreupDlpltgghaek the read
device. In particular, assune that the nmaxi mum junp
buffae Fumdpo Fhe re@knteel nasds he Heean mzrmqn}rrbﬁat allows

di stance S u max i s 1/10 stroke (approximtely 1.2
th%e%qﬁ@%éj@gg?l) 3902 to avoid an un(dee:pflow untilythe length

of time equal to the total of the jump time Tyump_3p @and the length
Extent Rx8/Rug sp of the third reading period TR2 has elapsed.
In other words, the lower limit of the capacity RB1 of the read
buffer (1) 3902 is expressed by the following equation (8) with
use of the size Extent R_Start of the top extent 4802R included
in the second 3D extent block 4812:

f0254]

1

RBl>CEIL gX[Ewa_R_SMﬂXS

Rud_3D

+ I}ump_SDj X Rext_L
(8)

[0255]
<<Arrangement of Extents for Reducing Capacities of Read
buffers under First and Second Conditions>>
[0256]
The following will explain the arrangement of extents of

AV stream files that satisfies both the above-described first
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15 sectors (approximately 78.1 MB) without and with a

| ayer boundary between extents, respectively. [0257]

FIG 50 is a schenmatic diagram showi ng an exanpl e of

the arrangenent of the extents when the BD-ROM di sc

101 is a 20 nulti-layer disc and a series of the AV

streamfiles is separated on two |ayers. As shown in
eries o

ang'rﬁ%&%%er%ﬂﬁé CohS b ahoBi SE rﬁ%%n%i Srd 3aladitEdsnn
0]0] .Whi ,

o805 ST SLNERL ) BV, i v

e s 0 SRRt e L e

videa.| f - i |
ouss g Reesal 08 Ltsbigithip btreen SUnt] aiipsbiocs

qu?CEil%QsVﬂ)Q@Qdi JRoEse fdomdde ekt iopt8cal @idR drives
playback path 5012. Both the long junps LJI and LJ2

anHeghk Ne Ke@d akibyahWinbofle j ikt efBod@m@nt , 789s1BECGhdt the
this case, seanl essly connecting the video inages

Jupbayesrt basdknd<¢ @ the BpVRADdexent 961 foeke HHOID gnayback
5002 despite the long junps requires both the first
deatides écond tdoindi thenspdescdcbhedoabowhdwm bien SBIGST 22d. For
In FIG 50, the extents of the 2D/l eft-view AV stream
cohivemiande tdfe ekphbeneicéwnpV Sirtdew f abeumee tdratanged Jjump
in an interleaved manner throughout the 3D extent
dibkenks 5081thadn&d0Drumijuep Heimel Fiwerds, bot h tiie IBximum
pl ayback path 5011 and the 3D pl ayback path 5012 pass
Jumpr 8hghanke Bntd ket yi6f eghnal 3EP extwwrCHl K VEHOMF rauyired
5002. In particular, inmediately before the | ong junps
of fheamiP BRI2yPackheeyiefl-afFadepat FibMl aRguPRe tipt the
pl.ayback path 5012, respectively, the | ast extent of .
magd B JaMP3 5 ie ahitrobten ckS 56@9, msec, and the maximum jump

distance Sjump max 18 1/10 stroke (approximately 1.2 GB) and 40000
sectors (approximately 78.1 MB) 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 BD-ROM disc 101 is a
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 5001 and the
second 3D extent block 5002 between which the layer boundary
5003 is located. Thus, long jumps LJ1 and LJ2 caused by layer
switching occur across the layer boundary 5003 in both a
playback path for playing back 2D video images from the blocks,

i.e., a 2D playback path 5011, and another playback path for
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15 i.e., the extent 5004L of the 2D/l eft-view AV
streamfile is to be accessed. Thus, the extent 5004L
is required to satisfy both the first and second
conditions. [0258] As a result, the size of the |ast
extent 5004L is determined 20 fromthe first
condition, which is the condition for seanl ess 2D

t hi

id I k.. Ho ' [ . I
oo SRR UL B 9T S bty
s R S P ST % SR SRt
. f i
1o%§:g§1¥h#o tggn%,}égggo? 9ot QES&D/ 3B, pleayhack, devi f&sa%geDssly

r'than the capacity required for

coTﬂggtg?\ilrilgltﬁ'Y@%l&eoF %&QQE@IA%@&W}%E@E%W ghOftwo 3D extent

w and right-view streamfiles contain

b1¥ERE0s G4 1 @A swesackbaybagke pﬁéﬁ%dﬁmﬁ@%é@i{ﬁrﬂe@ peREhthe
ot her, the video streans need to have the sane |ength

£ 05t PAAY bakdorid ond@is: B At Wdd diefver ercet pabliGfied.
35. Accordingly, the size of the extent 5004R

Ini rredisat ekyebek et stde dhrsbDgibent- vi8Q4AVistrdawn file and
generally greater than the size 5 determ ned fromthe

theontlght ord éwrAs esnteess 3D eviste0 splrayigeeck in Bor inhesleaved
reason, the capacity of the read buffer (2) 3911 of

mather 23 ghaybdadie doveéxeemedusoaks 50 03r @ntier0@harfnt bgher
capacity required for 3D video playback as well. That

woikrds, byotusithye £Replaybanyjaprtie S8l lerndntbe sHoun aypa@kapath
50, it is difficult to 10 further reduce the

50gapers e ithsopoht hbe raftdl trAY ©fstBoBD grdengidlogks il and
2D/ 3D pl ayback device. [0259] _This can be represented

5089 - Uk} RGIddFarete AUREALaER LVaPRESTE 49 dPrPawsump LIl and

exanpl e, assune that the readi ng rate_ Rd_ of
LJ2 in the 2D playback path 5011 and the 3D playback path 5012,

respectively, the last extent of the first 3D extent block 5001,
i.e., the extent 5004L of the 2D/left-view AV stream file is
to be accessed. Thus, the extent 5004L is required to satisfy
both the first and second conditiomns.

[0258]

As a result, the size of the last extent 5004L is determined
from the first condition, which is the condition for seamless
2D video playback. However, this size is generally greater than
the size determined from the second condition, which is the
condition for seamless 3D video playback. This means that the
capacity of the read buffer (1) 3902 of the 2D/3D playback device
needs to be greater than the capacity required for 3D video
playback. Furthermore, when extents of left-viewand right-view

AV stream files contain video streams whose playback periods
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15 the BD-ROM drive 1601 in the 2D pl ayback device is
54 Mops; the reading rate Rua 3D of the BD-ROM dri ve
3901 in the 20/ 3D pl ayback device is 90 Mips; the
first average transfer rate is 48 Mops; the second
average transfer rate is 24 Mips; and the junp tine
of the |ong junp caused by | ayer switching, i.e., the

ovle?&éb 2620t hey ! Sio‘gé %%EBh'«s“&Qe%hﬁeaé@ﬁ EBehJa%ptHe”Eame

junp over sectors, is this

leﬁ g8 otfh}[gl§%/]5§cﬁft$rﬁ@ | aste 0 £Meq 30041 J:Qaffetr@?ld‘é rt)%t FIG.

ext en ock 5001 I1s determned fromthe

35f. @rcc&ela-mrﬂ;?%, 2Pnuider Bk aHhaske A0 0BAR ;(r&hecﬁpestely before

seani ess vi deo pl ayback. Considering the

thei {46t eneeahetyman, Rist 2280l gagehs10f, @heasedraeapatkesize
and one TS packet, the actual value to be substituted

detBi-fiihbe fromttioy ecage tilcangber seahteRet3h viided e akthack.
(1) is 48 Mops x 192/188. Here, 1 Mo = 106 b and 1
Foi38hliB re8xd0248hd. cadipaksity hef stize wdfad lenfifest @t &oll of
5004L is (1/ (8x10242 ) x Rext L x 700 nsec x 54
thihiz/ B o lslybsick Ravity needmppooke g3 dvBthahethe capacity
pl ayback tine of the video streamcontained in the
reguigrt §0043D isiddreplayiaaiBay #81hpshat 199/ 1g8)jusing the
approx. 5 7.6 sec. Since the video stream contained in
argFpagereast o50exRengsr pEopBndng o &9d [§cdeditf lcult to
i medi ately before the extent 5004L _needs to _have
f%&ﬁérﬁ%%%% R:htq ﬁépat:hél§ﬁz¢ef et headXwfter5684R a%d So11
= approx. 22.1 MB. The extent 5004R
Ofc&ﬁebéD{ﬁQ P&EY?%an?eyéFelnterrupt pl ayback.

% ?rdingly, the 10 capacity RB2 of the read buffer
[08 % 3911 of the 20/ 3D pl ayback device is required to

VOl S B RIS Y P ERD S Lo by (g ves
g ca
s, BETAR" eeshaERt, SORdTe Chple PhTSLOR SR 5, o
th@I ﬁb%llﬁ ﬂei\’\/lé:§.601 in the 2D playback device is 54 Mbps; the
reading rate Rug 3p of the BD-ROM drive 3901 in the 2D/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, i.e., the total of
the layer switching time and the jump time of a jump over 40000
sectors, is 700 msec. In this case, the gsize of the last.extent
5004L of the first 3D extent block 5001 is determined from the
Eg. (1) for seamless 2D video playback, not Egq. (8) for seamless
3D video playback. Considering the difference between bit
lengths of one source packet and one TS packet, the actual value
to be substituted into the first average transfer rate Rex :

in the Eg. (1) is 48 Mbps x 192/188. Here, 1 Mb = 10° b and 1

133



10

15

20

25

15 is required to be no less than 12.1 MB, which can
be obtained by substituting the value 22.1 MB into
the variable Extent R in Eg. (5) for avoiding an
underf | ow of the read buffer during the reading of
the extent 5004R Thus, the arrangenent of extents
shown in FIG 50 causes an inevitable i ncrease in size

ts 5004 004L
M5 { Py & 3B ieBonfP B of ee?@%f% # T Seatrant) jootr is

TR P A0S U &ﬁésaﬁ?% 860
ol 301 i yﬁ@e"@'fa%bszﬁgeﬂé;meﬁw%%t;rn%%@ained
ee%Eeﬁ‘EWLY ebrf %6%%3,{ ﬂ%%@é $62ph ayback pprox.

evi ce, IS pre era capacities o

7.6 h§eé ea@lﬁ&’é feles v3928 QEQeéﬂléoﬁﬁélﬁéguﬁdck?é e%k@-:lht 8904R

possi bl'e. Thus, when a long junp is required, the
co2tEapeaaeny t@f a2 e g AMid d eare Iy | BSrbSe depbgReEent
to separate a 2D video playback path ‘and a 3D vi deo
sophayads pahlvient hdeameadl dybodrek tIma¢aessedze of the extent
i mredi ately before the long junp. [0261] FIG 51 is a
508¢Retaty 6 dieagkandy SH0SE NG appredxanpke 10MBSUTe edtent S004R
arrangenent. In FIG 51, in a manner simlar to that
cashoawthd hopl&&t & farséncesrobtAYl sybaai fAdesrdimeyly, the
divided into the 10 first 3D extent bl ock 5001 and the
capecohy BER exit éhe beadko®DDRr Bt wedA whi the t3 Ipdrmyback
boundary 5003 is located. In contrast to FIG 50,
detidweves , reuG re3l tohbasne hess BRrsaanfledB axtending to the
bl ock 5101 and a 2D seanl ess extent 5102 are arranged
Eqj n (¢ hefonraspikinng ©g enerfdenr efngharesad dulkier iqapsed by

the first 3D extent )
the reading of the extent 5004R. On the other hand, the capacity

RB1 of the read buffer (1) 3902 of the 2D/3D playback device
is required to be no less than 12.1 MB, which can be obtained
by substituting the value 22.1 MB into the variable Extent R
in Eg. (5) for avoiding an underflow of the read buffer during
the reading of the extent 5004R. Thus, the arrangement of

extents shown in FIG. 50 causes an inevitable increase in size

.of the last two extents 5004R and 5004L of the first 3D extent

block 5001 in order to seamlessly connect video images played
back from the two 3D extents blocks 5001 and 5002. As a result,
the lower limits of the capacities of the read buffers RB1 and
RB2 inevitably become large wvalues 12.1 MB and 22.1 MB,
respectively.

[0260]

In the 2D/3D playback device, it is preferable that the
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15 bl ock 5001 and inmedi ately before the |ayer
boundary 5003. The 3D seaml ess extent block 5101 is a
group of extents next in order after the extents
5004R and 5004L of the AV streamfiles included in
the first 3D extent block 5001. In the recording area
for storing the 3D seanl ess extent bl ock 5101,

o AT L R B 30p T PR B8R a0 mac

oA R A SUBE RS (L8 8 B ne
of RN 9182 %t%an??&%?% :ﬂt%glegq_ig?l%datg% | QUQUS 5 2D video

sequence of copies o eXxtents 5131L, 5132L

3 f 204 | [ r 25, fd
PSP 1y 20 e oo 2 e pren o e

acetB8ed Wehdsiatbey2D-g628l ens ewhgntuadl2 is one
extent belonging to the 2D/l eft-view AV streamfile

[oaBd]being next in order after 135 the |ast extent
5004L included in the first 3D extent bl ock 5001.
[ 0262 . | ;1 tike ar echeda bijc ad eagrsh @altowind-BG ebdpphe 244F such
vi deo pl ayback path 5111 and a 3D video pl ayback path
anbitPangemeesi ghedF&s. 95 ,f dnl ewsankerssimateordd ngrato shown
the 2D video playback path 5111, the extent 5004L of
int FEG2DhPef 2 -seeleA\0EtAeahfedre fnkduichee divides fintst the
3D extent block 5001 is read, and then a junp JI to
firhe 3D setmiteddosk BAPL5ANR e wesonrhaél) anpent kr@e$002
the playback path 5111 to skip the 3D seanl ess extent
befspger w1ogh e IIRyrh&ouRsedy, SORé 3P seeAteds Bxremtrast

bl ock 5101 is not accessed in the 2D video Igyback.
toRHREn el Aor BOWRKEE: A EG. t oL t HAOWF dybakia. PACIEaiess sxtent

|l o iu LJ1 to th d 2D t bl k 5002 ,
D1OgHS S AR ATy Ry E RN SEE CEEGPRt | i B el P eI Y iy the

arégc%%g? :%:e?gee%(et:ggztfd:?&g ?é.riesa Ef%%d'st%irtlgecl‘ﬁjet I}?.rrsttl,agg’extent
block 5001 and immediately before the layer boundary 5003. The
3D seamless extent block 5101 is a group of extents next in order
after the extents 5004R and 5004L 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,
.., 5133L, and 5133R belonging to either of the AV stream files
are arranged in an interleaved manner similar to that in the
first 3D extent block 5001. The 2D seamless extent 5102 is an
extent including a contiguous sequence of copies of all the
extents 5131L, 5132L, and 5133L of the 2D/left-view AV gtream
file included in the 3D seamless extent block 5101. In other
words, the 2D seamless extent 5102 is one extent belonging to

the 2D/left-view AV stream file and being next in order after
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15 the 3D video playback path 5112, the extents 5004R
and 5004L are read one after another fromthe first
3D extent bl ock 5001, and subsequently the extents
5131L, 5131R, ..., 5133L, and 5133R are alternately
read fromthe 3D seanl ess extent block 5201. After
that, according to the playback path 5112, a long junp

th%(ials]czeJc@eh & %2500 P € h@” n0!£aGk t5§)l€ %&@H&e& @éd% 5001.

ayer sw tchi'ng occurs. Ong j unp causes the

: [O@gggback path 5112 to skip the 2D seanl ess extent

510 In other words, the 2D seam ess extent 5102 is

not 1AGERSSEMoHA: hh& 3R VEHSANRAYRack1 TAYS. vides p2Byback
vi deo pl ayback path 5111 and the 3D video pl aybacE

pabBt §19112nd5aC80 b@dé@pﬁﬂégfﬁﬁch{n?ﬁ@hatsghm bekosestBBed as

respective |l ong junps J1 and LJ2 in the recording

foRI 6RS . SOt | ldddxrdbdg {D26:3] 20361 Ae6 a5 TH IS d10 dahteh 211,
vi deo pl ayback path 5111, the 2D pl ayback device

theé eadsehties 6 04B5to S lex t 2t éff 0eki SOV adheaaf tfdrle tiheluded
junp J1, the 2D seanl ess extent 5102. After the | ong

inj uimp £ixd4t Ihexerp djiladkk Sdei ce reads ahé 3w gnimp J1
bl ock 5002. In 5 this case, the arrangenent of the 2D

tostlael 233 seantlans SrI2nteéd92 pocwasi-sThet freme chdiceiuses the
for seam essly playing back 2D video inages across

plavkearbngaflunpllyto Brap ithe BReseambess e¥feerppblock 5101.
seanl ess extent 5102 needs to be no |ess than the

InARSAINPESE erfthe 3P ALTHIaA arEantrmdhelPhes WP pasessed

o of the long junp LJ1, 10 and the junp di_stance needs
1nitheneD yd dfeRt By PRRAn REHRElhfin 2FtRpdargitantlae playback

Sju max_Accordingly, the sjize of the 2D seanl ess
path; Shid 5 102 478 GOl EOuE PR FRECEA,ZD FRIHE: Rk 5002
caGRbR e i BPADChinE Seeis, il SR, DRG: jgpe 20
sejaurtmggé g}%égﬁé gf&zjfsnpre‘]ald. tOt%lethe other hand, according to
the 3D video playback path 5112, the extents 5004R and 5004L
are read one after another from the first 3D extent block 5001,
and subsequently the extents 5131L, 5131R, .., 5133L, and 5133R
are alternately read from the 3D seamless extent block 5201.
After that, according to the playback path 5112, a long jump
LJ2 to the second 3D extent block 5002 caused by layer switching
occurs. The long jump LJ2 causes the playback path 5112 to skip
the 2D seamless extent 5102. In other words, the 2D seamless
extent 5102 is not accessed in the 3D video playback. Thus, the
2D video playback path 5111 and the 3D video playback path 5112
can be separated immediately before the respective long jumps
LJ1 and LJ2 in the recording areas shown in FIG. 51.

[0263]
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15 size of the last extent 5004L of the first 3D

-~ extent block 5001 needs to be no less than the
m ni mrum extent size calculated from the junp distance
of the junmp JI. However, the junp tine of the junp L1
only needs to be |ong enough to skip the recording
area for storing the 2D sean1ess ext ent block 5101,

RGN Al R R e o
|
T G e s,

cr e Bt Congl e L e 5o
LJB' 12% gﬁ\é%%c%aae%cée@é‘%&é%we G@NBRELNPBI6OS @2 . Tn

eo’Inages wth one another; the portions

th@é%é@u%@ﬂé éﬂé{n%aﬂéfﬁé J{aﬁlﬁeffﬁ@etahﬁlesfé EstedD EXdEhlkeds
bl ock 5001, the 2D seanl ess extent 5102, and 137 the

toSeconsrBRRXEeAlibieak BOPLean ]y pregidgneatR dMeideo
3D video playback path 5112, the 2D/ 3D pl ayback

imde¥kcacreagdsthbel bhgsiudp BXt enthdt ook, 5 sk & the 2D

subsequently the 3D seanl ess extent block 5101, and
seahl esstdrecdming ljoanpedd? td he etend Bixrexhemimimwak extent
5002. In this case, the arrangenent of the extents
sia&3¢R16033tednEradedhée nj e Dstarael @6 lextlamg hiungk LJL,
5101 only needs to satisfy the conditions for
andeghkedshy ¢l stdmee besd8Dovibgenoi aagatencHyys e maximum
long junp 10 LJ2. Accordingly, the 3D seanl ess extent
jumbodks 5a0de i mel deondiadskive thens bae ofs thRaRD gleamless
the 2D seamnl ess extent 5102 in the formdivided into
exthateXl @tis SIBRRTERBY|Widdt hhgnut 7Lt Ham lare epent Boosr
seam ess extent 5102. In addition to that, the extents

shoy] AR5 FISR ©4n B8 &8l I05hsth iridhe Wittt i GAR to

in_FlIG
seamlessly play back 2D video images across the jump J1, the

size of the last extent 5004L of the first 3D extent block 5001
needs to be no less than the minimum extent size calculated from
the jump distance of the jump J1. However, the jump time of the
jump L1 only needs to be long enough to skip the recording area
for storing the 2D seamless extent block 5101, accordingly being
shorter than the jump time of the long jump LJ1 in general. For
this reason, the size of the last extent 5004L is generally
smaller than the size of the 2D seamless extent 5102. As aresult,
the jump J1 does not affect the capacity of the read buffer of
the 2D playback device. Thus, the 2D playback device can
seamlessly connect portions of the 2D video images with one
another; the portions are sequentially played back from the

first 3D extent block 5001, the 2D seamless extent 5102, and
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15 50; the extents 5131R-5133R include the right-view
streans having the playback periods that overlap the
pl ayback periods of the left-view streans contai ned
in the extents 5131L-5133L, respectively. On the
. other hand, the 3D video playback path 5112 passes
through the | ast extent 5004L of the first 3D extent
I 0 t ize of the |ast extent
th%o%%%oﬁg ggnéﬁgFﬁéeﬁgﬁgFlgﬁoéﬁan the size of the 2D
rosgafl ess extent 5102 as expl ained above. Accordingly,
the size of the extent 5004R i medi ately before the

ext @Ghoq”z@%éo'té eﬁ@eiﬁlwd%iag%bm@rbé&w S22 Ct;hee 2D/3D

t he extent 04R shown in As a result, t
p1dbb3bkplahack 2o.devicee notronl ypcantzedn®ssdy 5001 and

connect the portions of the 3D video inmages with one
sudBetiieht 1{/hen@ oIt i ise enddealt! Y1pbaysdolbagkd f4d8r the
the first 3D extent block 5001, the 3D seanl ess extent
1oh38jtdplragantideczesmnd D3BxexhenblbtRCEKOSD02In His case,
al so can reduce the capacities of the read buffers
theeguraegethent tdfe tSeapikeentspbaghlcklbellonnthedkdvih sche 3D
required for 3D video playback from the extents shown
seamlEBE expEnts bLo2853 1 Thic lyanebdsriaprasdsttadthy agmidigions
concrete nunerical values as follows. First, assune
fortreaekaiy paariRgdatk BRev BirRIMades ¥erads9the long jump
i ncluded_in the 2D pl ayback device, the reading rate
LIR- f3Er o dinel BDE RSepa 135 exRentdeP ¢n SR8 o3 dmclude
pl ayback 10 device, the first average transfer rate,

thengame GRRFVersyéhatr ahsthe 3ThEeandsds RELPDRpSEPApin the

coSh b AT bR, a0, b6 val e, dosuTed on,
S T T G R T p——
5155.5Q§%133R can be smaller than the extent 5004R shown in FIG.
50; the extents 5131R-5133R include the right-view streams
having the playback periods that overlap the playback periods
of the left-view streams contained in the extents 5131L-5133L,
respectively. On the other hand, the 3D video playback path 5112
passes through the last extent 5004L of the first 3D extent block
5001. However, the size of the last extent 5004L is generally
smaller than the size of the 2D seamless extent 5102 as explained
above. Accordingly, the size of the extent 5004R immediately
before the extent 5004L is generally smaller than the size of
the extent 5004R shown in FIG. 50. As a result, the 2D/3D playback
device not only can seamlessly connect the portions of the 3D
video images with one another, the portions sequentially played

back from the first 3D extent block 5001, the 3D seamless extent
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15 3D extent block 5001 is determned fromthe Eq. (1)
for seam ess 2D video playback, in a manner simlar
to that in the case of FIG 50. However, in contrast
to the case of FIG 50, the junp tinme to be

substituted into Eq. (1) is that of the junp J1, i.e.
the tinme required for skipping the recording area for

[ 0 the 3 m tent bl gck, 5101, Thij
515 b 59 5S5ERE, 36| S-S SR RO 2 nTT (HFS (R 78uce
f.the | ' LJ1. T th [ f . the |
enToEpelab s SR bt s BE AT 68 e L aR e
. FE l.e,
o1efEatR e b SHle Rl PP ol Flghon xom
hal eat &L+ £ han-40009 ﬁ%Gsegbors, the junp tine is 350
NBEC accorglng to the 'specification in FIG 22.
[o?ggfrdingly, according to Eq. (1), the size of the
ast extent 5004L is (1/(8 x 10242)) x RextL X 139
ﬁ/gOTﬁgQ:a?h B4 Mpsddatk MBS us X bbhcTetRMder 2 Pvalues

Here, the actual value to be substituted into the
asf EbSlon¥eragestt ranshne taterBadthgl Pakl. R(J1bfi $hé8BD-ROM
Mops x 192/188. Note also that 1 Mo = 106 b and 1 MB
drv8xld2d2nkluded hesshagdunpayioask devite pthAghacddingeate
of the video streamcontained in the extent 5004L is
Rue# DEVBhEABDMROH drif2/3188) mappded.is.thesean/38 playback
the video streamcontained in the extent 5004R
devorceespbadingstt evamdgentednatfelry radkor ¢ heheseerhngneverage
5004L needs to be the sane playback tinme, the size of
trehefextente 5E0AR the Jugpseimg Q7 tispdony FTYR/ABY equal to
approx. 11 . 1 MB. The extent 50048 can be the top
thextahees Besunact foypthpl apirkegenaee cliiwiy iy, FIGe 50, 1.e.,
capacity RB2 of the read buffer (2% 3911 of the 2D/ 3D
54 0MpHadld YeRFecet§ dpsquit dPPT o B! 180183+ FEFPESELVely .

according to the Eq, for avoidin%S an overf | ow

VB 4
Inofhifecread B%?f%?z%agge’éh%yl%%% FERI g G4 R Hherttrst

3D extent block 5001 is determined from the Eq. (1) for seamless

2D video playback, in a manner similar to that in the case of
FIG. 50. However, in contrast to the case of FIG. 50, the jump
time to be substituted into Eq. (1) is that of the jump J1, i.e.,
the time required for skipping the recording area for storing
the 3D seamless extent block 5101. This jump time is generally
shorter than the jump time 700 msec of the long jump LJ1. Thus,
the size of the last extent 5004L is generally smaller than the
size of the 2D seamless extent 5102. For example, when the size
of the 3D seamless extent block 5101 is no greater than 40000
sectors, the jump time 1is 350 msec according to the
specification in FIG. 22. Accordingly, according to Eq. (1),

the size of the last extent 5004L is (1/(8 x 1024%)) x Rext 1 X
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15 5004R. On the other hand, the capacity RBl1 of the
read buffer (1) 3902 of the 2D/ 3D pl ayback device is
required to be no less than approx. 6.1 MB, which can
be obtai ned by substituting the value 22.1 MBinto
the variable Extent_R in Eq. (5) for avoiding an
underf |ow of the read buffer during the readi ng of

he.extent 20 5004R Note that the size of any of _the
350, 80E o A8 HPBRAME MHRS o1 R Cheo Cearieds M8 - Here,

en€ eliiad; R (o eP%&&%&&%ee%hei#goigiﬂ%2¥i5gt S%rage
i it f.th 0
erfgrfek) hlce S RaRT e ol 4 BRoERER Y A Ft a1so

thﬁgomeﬂ.) n_ Fi (53 b5 én?n?bllllﬁs— Zéx % %4'2%} io%n %th%fses Qs%glg@g&fns ,

I mages pl ayed bac romthe exten bl oc

th@Ng1 2002:k 0 fife spaTesSh ¥e600peeLRd-YhL D; Q08 AN UNCExrent
t 004k Zitd

even 1 e sizes of the Tast two extents 5004R an

502%%?’%:8 o2 . A4t hes Mgt «3PosyhieRy D r?P0k & &ec. Since

, incontrast tO0 the arrangenent” of extents

th8hP¥8ebNs th&am Son ¥i$i Hed St the tha drive004R Bk $e@bonding
the capacities RB1L and RB2 of the read buffers 390

toath Iink it 16 bedoeetHd et tbr¥B5804LIdedddBo be the same
respectively. 5 [0266] FIG 52 is a schematic diagram

plabbauchotite, aher esporsienhe exeeat iSUTIR fshel vt x 24 Mbps
playlist files and AV streamfiles for playing back
x19Rde68izmagpsokt dm.t1HeB e Therd:st amt 809ed cshoba tihe téh Extent
51. 10 [0267] For each piece #1-#3 of playitem
foirnintemriiph phaybaeld. iAxccar@nglayltlse dapacBA0RB2 lnf the
connection condition CCis set at "6". Here, the
reggnpeEfedn(2brifll of Cenal)/Be BeavhackFleviRredes required

pi eces_#1-#3 of playiteminformation specify the 2D
tohgé&® less than 12.1 MB according to the Eg. (4) for avoiding

anoverflowof the read buffer caused by the reading of the extent
5004R. On the other hand, the capacity RB1 of the read buffer
(1) 3902 of the 2D/3D playback device is required to be no less
than approx. 6.1 MB, which can be obtained by substituting the
value 22.1 MB into the variable Extent R in Eg. (5) for avoiding
an underflow of the read buffer during the reading of the extent
5004R. Note that the size of any of the extents 5131R-5133L
included in the 3D seamless extent block 5101 is not required
to satisfy Eg. (1), thus allowed to be reduced to the level not
affecting the capacities of the read buffers 3902 and 2911. In
this manner, the arrangement of extents shown in FIG. 51 enables
the portions of 3D video images played back from the two 3D extent
blocks 5001 and 5002 to be seamlessly connected with one another,

even i1if the sizes of the last two extents 5004R and 5004L of
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15 pl ayback path 5111 shown in FIG 51. Concretely,
the playitem information #1 specifies that the first
pl ayback section is assigned to the first 3D extent
bl ock 5001, thereby allowing video inmages to be

pl ayed back fromthe extents #1 belonging to the
first portion Cip#l of the 2D/l eft-view AV stream

thg'k§r§g gﬁréﬁgeﬁbgbi6 5@6?:9?? th éQH%ras to the

pl ayitem 1 nformtion Speci at the secon

arPhAYRACKt SOE AR Ats aRslANEY Frdy tB@ p?@asf"éghﬁés the lower

extent 5102, thereby allow ng video images to be

1ifkayeds bagk ddom ide ©mRNGHE7rRBO! 9RU KW thd BRiffers 3902
seventh portion dip#7 of the 2D/l eft-vi ewAV stream

antil B811i c8n, béhee@x-s@ 21D €551 AR @xicent 9103, dukispelchgely.
second pl ayback section. The playitem information #3
[ogpetifies that the third playback section is assigned
to the second 3D extent bl ock 5002, thereby all ow ng
141 FIicdes? iinngeschiamde plddyed-draskowt ng thre cextrestoridence
belonging to the fifth portion dip#5 of the
re2BthiehshipelweAVestr padayilillse fdleisngnoh@vi lsitmeapl dyjillack for
section. [0268] 5 For each pieces #1-#3 of playitem
rlepfiognpacsnvideputmages froe Hee rexpgeant S202Mngsat ishicoth in
by a 3D playlist file 5202, the connection condition
FIGC Pd-set at "6". Here, the connection condition CC
be set at "5". For each piece #1-#3 of
[0g %J pl ayiteminformation included in a subpath 5202S
to be 10 played back in synchronization with the main

pat FO5282%f! Rh%ce &P CohRECPI- B EBRAT RO sIQRtinfluged in

" 5" th 5202M dth bpat h 52025
a %ﬁwm 5485 of %Ca%f%?%a%m?fpzls” RER2 0 et at
Al &0 h th :
N S gss%ﬁ%ig%m? l?ﬁﬁgcz%orﬂ%tbﬁfa#ogﬁk‘?m These

plégggl%ﬁJﬁﬁ of playitem information specify the 2D wvideo
playback path 5111 shown in FIG. 51. Concretely, the playitem
information #1 specifies that the first playback section is
assigned to the first 3D extent block 5001, thereby allowing
video images to be played back from the extents #1 belonging
to the first portion Clip#l of the 2D/left-view AV stream file
during the first playback section. The playitem information #2
specifies that the second playback section is assigned to the
2D seamless extent 5102, thereby allowing video images to be
played back from the extent #7 belonging to the seventh portion
Clip#7 of the 2D/left-view AV stream file, i.e., the 2D seamless
extent 5102 during the second playback section. The playitem
information #3 specifies that the third playback section is

assigned to the second 3D extent block 5002, thereby allowing
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15 assigned to the first 3D extent block 5001, thereby
allowing video imges to be played back fromthe
extents #1 belonging to the first portion Cip#l of
the 2D/l eft-view AV streamfile during the first

pl ayback section; the playiteminformtion #2
specifies that the second playback section is assigned

. tk 3 .
sl 850550, SSpTLmp il Sl Rl 8 peongins
CoFEAET PP LU OB b ) 8 B0 08 gl 5o

duRk aybagk %ﬁ%&hoPla9BQckh%eEk§$hﬁ9”1ianV”HFion #3
speCifies that the third playback section is assigned

[ob@stihe 25 second 3D extent block 5002, thereby
allowi ng video inmages to be played back fromthe

ext gakSe#bh Rl 8Y-k0 dhelfkfidenPohEbenatCohpiiic Dided in
the 2D/l eft-view AV streamfile during the third 142
thel aghackasiesi0oM Predit «a Bgr ahandplaylise SibpaEIv2, the
5202S, the sub-playiteminformation #1 specifies that
conhectipat cphdyback CSedki srti atasd’gne@req the fdorstection
3D extent bl ock 5001, thereby allow ng video inmages
condilse opl fEdmbwckef resn t he eXt"ent Bo#2 ebchelmigpagilo#3 of
the second portion Cip#2 of the right-view AV stream
supi-lpd agdiceng itermatsonplindaried et i ansubpath 52028 to be
sub-playitem information #2 specifies that the second
plavgghierksépt spachronisat §peowi bht Hee I Feapatdy £202M, the
extent block 5101, thereby allow ng video inages to
SPheC e etP b ORI Lt he Skt 2Rt € “#AT bel ‘ongRAFEE PBLR e 02M
fourth portion Cip#4 of the right-yiew AV streamfile
2P S EHEA SR COTRP D ISRASCR S86t P 80 Pavoack path 5112

B e
A5 SO0  BEAEOEU DO o S8R OSS A P e ton 1
assigned to the first 3D extent block 5001, thereby allowing
video images to be played back from the extents #1 belonging
to the first portion Clip#l of the 2D/left-view AV stream file
during the first playback section; the playitem 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 #3 belonging to the third
portion Clip#3 of the 2D/left-view AV stream file during the
second playback section; and the playitem information #3
specifies that the third playback section is assigned to the
second 3D extent block 5002, thereby allowing video images to

be played back from the extents #5 belonging to the fifth portion

Clip#5 of the 2D/left-view AV stream file during the third
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15 to the sixth portion Cip#6 of the right-view AV
streamfile during the third playback section. [0269]
The 2D pl ayback devi ce reads the 2D seam ess extent
5102 immediately before the long junp LJi according
to the 2D 20 playlist file 5201, thus being able to
seam essly play back the 2D video images. On the

p18YHRER N G s RR BLAYE MR i éﬁyebewatﬁz%%' the
oup Bl=hPRa MREBSRRL UG 3o SR PLALE Bl HUB ORI b
seEE@gﬁsrss t%%eslr%g;%de% N0 1860 0. 'még%%ii NgrfQeby

ment as expl al ne ove,

21388%h S%l@éEemna%EQClanﬁg SI%Qeﬁe@@c?&s%ro]ﬁ%h%Xte%tents #2

are r COT ed recording area to be accessed

betLBH%@ﬂh@t ebychef aeecadl pagtlbap c1lip#3DANE D Mig#RAview AV
pl ayback, the separate recording areas for storing

stkaamm]%@&k@ﬁ§ tend eRt-sthh RefoadE slehe 12 ;serdlessS playitem
extent are accessed, respectively. 5 1In this manner, a

1n28rmbgybﬂ0#2p@pécﬁﬂﬂe§ Shh Pl etyd agdkcpad pr}ﬂoacﬂeWcﬁiﬁdu is
i medi ately before the respective long junps. This
asalibnesd tdehel ¥B$ecaimledseaksennddlistgd 5ilo it heh&Peby allowing
seam ess extent block to be designed i ndependently
vifleominbgesi ze bé phey@d badanfres Ex¢ ertents #4 belonging
particular, it is possible to design the 10 sizes and |
tot hbeaf pamige meontt iofn e peddt oft Shenripght3Diswahy essream file
extent block so as to satisfy only the conditions for
dugdasi égte  secondedFvdipsdckserhdependaii | yhef subaplayiten
_is possible to design the size and the arrangenent of
infRemapisgafiBeSPeeitdne t@étastheo S MLBMALKR Rection 1s
condi tions for seanl ess 2D vide
assigned to the second 3D extent block 5002, thereby allowing
video images to be played back from the extents #6 belonging
to the sixth portion Clip#6 of the right-view AV stream file
during the third playback section.
[0269]

The 2D playback device reads the 2D seamless extent 5102
immediately before the long jump LJ1 according to the 2D
playlist f£file 5201, thus being able to seamlessly play back the
2D video images. On the other hand, the 2D/3D playback device
reads the 3D seamless extent block 5101 immediately before the
long jump LJ2 according to the 3D playlist file 5202, thus being
able to seamlessly play back the 3D video images.

[0270]

On the recording medium according to the first embodiment

as explained above, a 3D seamless extent block and a 2D seamless
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15 playback. As a result, it is possible to further
reduce the capacities of read buffers to be secured
in 3D video playback. [0271] Second Enbodi nment
[0272] 20 The recordi ng nmedi um according to the second
enbodi nent differs that according to the first
enbodi nent in an arrangenent of extents in the
£60" 4Ry aLeas agce hipEdiatel y
RS ot o o Fofg Thuns. CnoreThL: s BFoy s s35Rgee
imﬁgéggt@?gt pEESPe 88 1415y IAlip StFNARIE LR B geechidiBdck,

medi um 25 and the configuration of the playback device

thé/Rpiritadieb8rai RgSer&f s trhg- EEEstngMRdbABamless extent
Accordingly, the followng will deScribe the features

b16¢Ek t dwed seed b eydadi dmntedidderant fdce@sebddrkbpsetabely.
the first enbodi nent. The expl anati on about the

Infeed simesnodr | he 29epoagarhoghrBnandi 81 IRpU/Hd0s @ath are
the first enbodi nent can be found the explanation

sepdoatelihemhed $dte bpiiosif oratthd {0t RS orlsBAuaped . This

53B are schematic di agrans showi ng the arrangenents
albpwextlentss das diicexeentdi e hrded ionthhe3dlisseslafss elkeent
first and second enbodi ments, respectively. The
bleekordi kg desdgnesr dndensndrrteks etirpefiore shde abferha 2D
long junp. Like FIG 10 51, each of FIGS. 53A and 53B
seagRbAsSt pEeAt sef R aea Bt i Al a¥ r ebitn 19 inassiikslalitg fegign the
into a first 3D extent block 5301 and a second 3D
S1gRF eRPIbFBEK2EBBDIBBERE ATWEDEH CETRAFSr 1BoGhGar)y 5363 less

is laocated. [0274] ) .
extent block so as to'satisfy only the conditions for seamless

3D video playback. Independently of that, it is possible to
design the size and the arrangement of the 2D seamless extent
so as to satisfy only the conditions for seamless 2D video
playback. As a result, it is possible to further reduce the
capacities of read buffers to be secured in 3D video playback.
[0271]

Second Embodiment

[0272]

The recording medium according to the second embodiment
differs that according to the first embodiment in an arrangement
of extents in the recording areas to be accessed immediately
before/after a long Jjump. Other features of the second
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. Accordingly, the following will

desgscribe the features of the second embodiment different from
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15 On the disc of the first enbodi nent as shown in
FIG 53A, a 3D seanl ess extent block 5311 and a 2D
seanl ess extent 5312 are arranged in an area next to
the recording area for storing the first 3D extent

bl ock 5301 and i nmedi ately before the |ayer boundary
5303. Here, the 2D pl ayback device, according to a 2D

20 vid | t.h 5321 he | .
enBdey S reBe SRAEE, Pl it TIER (h R  qabgue the

fi | ock - f ' .

R ki
bl 3 d -

em§§§ ggg §§%gﬂke5§%§5miuéégqa%%?%€$§%%§§2%béﬁgyHégﬁ first

e %ﬁﬁ@%n%5 perfornms a long junp LJ1 fromthe |ayer
oundary 5303 to the recording area for storing the

[08669nd 3D extent block 5302. On the other hand, the
2D/ 3D pl ayback device, according to a 3D 145 video

playbagb.pg@h.5§£ﬁ¢xﬂ#a£§et@@héﬁéti@xa@a réﬁ@lbhowing the
included in the first 3D extent bl ock 5301,

arsubgegqearisl ¥ reatent 16 BPheseadbessng s bhoeke5Bildes of
and then perfornms a long junp LJ2 fromthe recording

thar eargoramsd aladdahd beb2BiseafkessespteniveBl2 Thaweazading
the layer boundary 5303 to the recording area for

arsberang td he msoErEkdbedotirentndladde580ong §2wp|. Thke FIG.
size of the |ast extent 5301L is designed so that an

Slunderhl ofv Eiif d 536t aodchBBishowe tledd abaktéesdafiAlg stream
the junp 10 JA in the 2D video playback path 5321.

fiAesotdidigrided fintipeash HestHPD fEteDtdebpdle S GadxpaAta second
bl ock 5311 were excessively |arge é?.g., | arger than

3DAEFGETEe OLOCY) 5 3t0Re Haiveerl HEISH thd et Pmdssd P8 1s

set at 700 nsec according to the specification shown
locRteAc 22, In this case, this junp tine woul d be

conmpar abl e
[02713

On the disc of the first embodiment as shown in FIG. 534,
a 3D seamless extent block 5311 and a 2D seamless extent 5312
are arranged in an area next to the recording area for storing
the first 3D extent block 5301 and immediately before the layer
boundary 5303. Here, the 2D playback device, according to a 2D
video playback path 5321, reads the last extent 5301L of a
2D/left-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
2D seamless extent 5312. Subsequently, the 2D playback device
performs a long jump LJ1 from the layer boundary 5303 to the
recoraing area for storing the second 3D extent block 5302. On

the other hand, the 2D/3D playback device, according to a 3D
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15 with the junp time of the long junp LJ1, and
accordingly, the last extent 5301 L would be
i nevitably designed to have a simlar size to the 2D
seanl ess extent 5312. Furthernore, both the 2D and 3D
vi deo pl ayback paths 5321 and 5322 pass through the
| ast extent 5301L, and accordingly, the extent 53018
: ] ' e t fy, £ t lyd 4
T L B Pyt T B Lt Ve 1 T ge Y reaea
in"BRBS i SN dleiedda1 SHOWE 1N BhEserEntiRi $eWll dhe 3D
create a risk of preventing reduction in capacity of

sebfiddsBudtess: H1246]53125 Qhdt BRcHi §6rpbrhben SRERNGump L.JI2
enbodi nent, the 3D seam ess extent block 5311 having

frémSiie reabgainghared fyredeberagngee 2DhEeshdEds @ttt 5312
(e.g., 40000 sectors) as shown in FIG 53A is 146

acto¥bdatt Laverddindir3b3seard ehe wxdendihd ackas3Id Etoring
and a second 3D seanl ess extent block 5311B as shown
thensEtEnd53B. ehenti b3bck3b3gsean! ess extent bl ock 5311F
is arranged in the area next to the recording area
[0RBFElstoring the first 3D extent block 5301 5 and
i medi ately before the recording area for storing the
2D Teardias odxthat 1831 2xt@nt I Wilhds Aaadgnedeso that an
second 3D seanl ess extent block 5311B is arranged in
ungpefipwaveRlAnePhePCPeE okl Hip TeRRPHERT (BRI [tRged UMP
boundary 5303 and i mmedi ately before the recordin ,
TAGHRE oD ST LSS BREN 415 Bxt SRCBIGA 53051 thepsize
[O§771 The ZE glagback de ic%, according to a 2D &idio
of b FRGHAPKSSPRL RSB33X¥ EePEalid OFKe SPddt WekFefEoSEEIVelY large
included in the fj 3D extent hl ock 5301, .
(eqBbs oltEREry LeR 1 bh fRO STRIRTSE oVaF T T e Jum

a3 &R d 8L SLOLo b N dd L3ko2R:R5AM @9 S3LENM: LLOLkh shown
in FIG. 22. In this case, this jump time would be comparable
with the jump time of the long jump LJ1, and accordingly, the
last extent 5301 L would be inevitably designed to have a similar
size to the 2D seamless extent 5312. Furthermore, both the 2D
and 3D video playback paths 5321 and 5322 pass through the last
extent 5301L, and accordingly, the extent 5301R immediately
before the last extent 5301L would also be designed to have an
excessively large size in a manner similar to that shown in FIG.
50. This would create a risk of preventing reduction in capacity
of read buffers.

[0276]

On the disc of the second embodiment, the 3D seamless

extent block 5311 having a size larger than a predetermined

threshold value (e.g., 40000 sectors) as shown in FIG. 53A is
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15 5311F, and then reads the 2D seanl ess extent 5312.
After that, the 2D pl ayback device perforns a | ong
junmp LJ1 fromthe | ayer boundary 5303 over the
recording area for storing the second 3D seanl ess
extent block 5311B to the recording area for storing
the second 3D extent bl ock 5302. On the other hand,

a5 AL EP 20, PLEYORS K LS8, ACSRT 1001 £, 980 450 coma
I d t he f t t ent bI K. 1
= g@géen;%*yt?:aoxgw%%?.lﬁétE%Dsseg;lerg%%%xtaa T iret

%iﬁleéét&t%gtqlé&e 573'3/1%5)18' grea thehd FLOTMEce to

om thé recor or s oring

£ teh§e§9ra§§§‘()§§é F)gi%glx?]&lea%&%% bRe. ) ayet black 5301

oundary e recor ng area for stori ng t

anaefim@déet%q%e%rexm@t rbLoek:8314Bea TRSA, stdPfhg the 2D

3D pl aybaCk devi ce subsequent!ly reads the second 3D

sekﬁle%%@k@éﬁt ed ent obl Ok 23ELBhand , tHee ReORd D seamless
extent block 5302. [0278] The first 3D seanl ess

ex®en@Nb18tRAER 153H 1k dfraesegniedese atdilon 4806h&E MUY ing
not exceed a predeterm ned threshold value. 5 This

lag@r hesticeot hbReslageof bdlirdhagt SBAS emtid Sdddialy before
accordingly reduce the size of the extent 5341R

thienmedoatithy asdf doe $heringttlextenbnd 3R lext@mntt heéock 5302.
ot her hand, the long junp LJi perfornmed in the 2D

[0Zi7ddo pl ayback path 5331 has a longer junp distance
extended by the size of the second 3D seam ess 10
ext eAhebPBakl BAIAEk ddovieesr acgordiddnigo tao 2Pheideo playback
speci fication shown in FIG 22, such an extension of

pating3dilst aREESI6ES ABFL exhARE FﬁélFuhﬁciﬂﬁ@doﬁnt¢hﬁ first
long junp LJ1. In other words, the junp tine of the

3D 8% ePEh%1?9$ T i ﬁ§bF§qH§n¢GO’H§€§°rF§r é%&ﬁbpg over the

Therefore, no substantlal change is_re UIEed in the
regoz:éileﬁg ?-F,'@a for storing the first 3D seamless extent block

5311F, and then reads the 2D seamless extent 5312. After that,
the 2D playback device performs a long jump LJ1 from the layer
boundary 5303 over the recording area for storing the second
3D seamless extent block 5311B to the recording area for storing
the second 3D extent block 5302. On the other hand, the 2D/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. After that, the 2D/3D playback device performs a long
jump LJ2 from the recording area for storing the 2D seamless
extent 5312 across the layer boundary 5303 to the recording area
for storing the second 3D seamless extent block 5311B. Then,

the 2D/3D playback device subsequently reads the second 3D

147



10

15

20

25

15 2D seanl ess extent 5312. Thus, the capacity of each
read buffer can be reduced even when the overall size
of the 3D seam ess extent blocks 5311F and 5311B
conbi ned is excessively large. [0279] Third

Enbodi mrent 20 [0280] The recordi ng nmedi um accor di ng
to the third enbodinent differs that according to the

set i 8558 d&&ﬁfﬁ%ck%%ffa ald I ETEt 95 ??gte?ut%t}?ﬂ)gk 5302.

e recording area(s e accesse
[099g9re a long junp. O her features of the third 25
enbodi nent such as the data structure of the recording

nedi g apdst he (‘s%n{l%‘gsafek%%n‘?:f b BEKPE BYPACKs dRM (Chhed so
are simlar to those of the first enbodi nent

thAeCOt dlisndleywoti 1@ ¥ Lawkag é"”p&lede%é%nQ?lé@rtl@f‘eélﬁ@ld value.

features of the third enbodi nent different from those

Thek tdwn f reslicembask meRke The expl anaét orxakew! tHe11., and
features of the third enbodinent simlar to those of

actbedingily redbed mRet siae b frokndxitenithesexm dnalddintely
about the first 5 enbodinent. [0281] FIG 54 is a
besolrenahe Clab agxarmmshedsnn. t be e angerehtad, othexi@td Sjump
in the recording area(s) on the disc of the third
LJénpedfaemed Thetheddr d’iild@oapéa&b)ackspabthBmdmseaj lthger
i mredi ately before a long junp. Like FIG 51, FIG 54
juspodésthare exsenfled by e strzamf itles secatididedeanless
into a first 3D extent block 5401 and a second 3D '
eX§%ﬂénbl@|c6cﬁ354@2 Hevgeen  whRicewraindayer theumpadai H4pdion
is located. [0282] , , )
shown in FIG. 22, such an extension of jump distance does not
change the jump time of the long jump LJ1. In other words, the
jump time of the long jump LJ1 remains to be 700 msec, for example.
Therefore, no substantial change is required in the size of the
2D seamless extent 5312. Thus, the capacity of each read buffer
can be reduced even when the overall size of the 3D seamless
extent blocks 5311F and 5311B combined is excessively large.
[0279]
Third Embodiment
[0280]

The recording medium according to the third embodiment
differs that according to the first embodiment in the
arrangements 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. Accordingly, the following will
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15 The disc of the second enbodi nent is structured
such that the 3D seam ess extent bl ock 5311 having a
size larger than a predeterm ned threshold val ue
(e.g., 40000 sectors) is divided into the first 3D
seanl ess extent block 5311F and the second 3D

seam ess extent block 5311E as shown in FIG 53B. In

de%@?’&%@s%hgoféé.’tﬁf‘éé’of hendige: A dliodid: et hediy®BM from

is structured such that another 2D seanl ess extent

thedd2hodi her ent-chr A&kt i Bk 2 seafdiessh exbeht the
5412B is newy added as shown in FIG" 54. The newy

feaddeds2br seamkess-aesinBbtiRddgRs afith 4 Peo @hgeNdf M2 first
seanl ess extent 5412B are hereinafter referred to 25

emBddtihenti cah 22 sRAE®ESHn exthentxpBiRktant bbeuseenrd first
2D seanl ess extent 5412B, respectively. The first 2D

embedtinesas .extent 5412F is arranged in the area next to
the recording area for storing 149 the first 3D

[oegtént bl ock 5401 and i mredi ately before the
recording area for storing a 3D seanl ess extent bl ock
5411FIGhe54 fiis ot s2DegsiffedsagxawnthSUiRf tile enerangements
extent belonging to the 2D/ left-view AV streamfile

ofaf¥tBEFAginekhei reeprdinafaeealnt onlthe ddaemt 34pthird
included in the first 3D extent block 5401. On the

emgeHaneRand, tHE setiRF PDNS et lexteht BA1LI® | @ccessed

arr.an ed in the area next to the recording area fo
lm@?éﬁfig& T¥ 1P LS Soha ol AR iok 554 181G n g dsheye that
h d 5 d.2D
2 boine ek MR e K dhs o B0 3RERAC 1 AL TR 1SE 3D extent
| ef AV st I d d
1Rl Bhb3 RS, AU SR LE20Y BEL00 £8K s e i =

e he o |n tion of the two 2D
1a§§§ 8g§8§% €355&f2§0 & 412B is divided into

[O%%?pler extents 5431L-5433L that belong to the
eft-view AV streamfile and are arranged in the 3D

seanrf88Siisc of the second embodiment is structured such that
the 3D seamless extent block 5311 having a size larger than a
predetermined threshold value (e.g., 40000 sectors) is divided
into the first 3D seamless extent block 5311F and the second
3D seamless extent block 5311B as shown in FIG. 53B. In contrast
to this, the disc of the third embodiment is structured such
that another 2D seamless extent 5412F different from the
original 2D seamless extent 5412B is newly added as shown in
FIG. 54. The newly added 2D seamless extent 5412F and the
original 2D seamless extent 5412B are hereinafter referred to
as the first 2D seamless extent 5412F and the second 2D seamless
extent 5412B, respectively. The first 2D seamless extent 5412F

is arranged in the area next to the recording area for storing
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15 extent block 5411. [0283] The 2D pl ayback devi ce,
according to a 2D video playback path 5421, reads the
| ast extent 5441L included in the first 3D extent

bl ock 5401, and subsequently reads the first 2D 20
seanl ess extent 5412F. After that, the 2D pl ayback
device perforns a junp JA over the recording area for

thel &g the 3R seaphess @@6¥“a$&OfﬁméﬁééteﬁpdbEEége the

reads the second 2D seanl ess extent 54 )

reE@FrEi'iﬁ?r@f@a fres2BrPhayPaeksdeni £8s Hardiar B8 odk! ON01 . The
junmp LJ1 fromthe | ayer boundary 5403 to the 25

£i8e0pdi fhil &8 fOItSitOIFNDH e 6586088t 3h: e¥d EPbgDh®Gko the
5402. On the other hand, the 2D/ 3D pl ayback devi ce,

2DAtegEdivhigwt BV as BEkan | e RindY PadkgpachtS54R8 20 rdeadstidie the
| ast extent 5441L included 150 in the first 3D extent

labltoekt 540154 slbsiemianddd ipether farat] BDpextéhOvelodihes401 .
recording area for storing the first 2D seanl ess

Onexthentotikl? Fharhd thenseeads tdie SExmwkasd esgsterteftt12B is
bl ock 5411. After that, the 2D/ 3D pl ayback device

arpengednsn AHeoagepumpxt I Shéropcohdinecyrad figrasearing the
storing the second 2D seanl ess extent 5412B across

3Dt sramkRRS chbenddr oo 03 liland befarsr dhad avarchopndary 5403.
storing _the second 3D extent block 5402. [0284] In the

Thersgreaed 331 sppadRSFachitsnd1541 M jumpeiaxbertrkelapging to
after_the | ast extent 5441L included in the first_3D

theyeBAt e bF otkev 50 15 HrRAT He- s PSC DBisgaRPEssiRQEMRY after

5412F have bee sequential |y read. nce, the size of
ehg e oD SBRRearP L ok N2 1PFCEROAE B F0EEPYiah the

= RN SR U
divided into smaller extents 5431L-5433L that belong to the
2D/left-view AV stream file and are arranged in the 3D seamless
extent block 5411.

[0283]

The 2D playback device, according to a 2D video playback
path 5421, reads the last extent 5441L included in the first
3D extent block 5401, and subsequently reads the first 2D
seamless extent 5412F. After that, the 2D playback device
performs a jump JA over the recording area for storing the 3D
seamless extent block 5411, and then reads the second 2D
seamless extent 5412B. Furthermore, the 2D playback device
performs a long jump LJ1 from the layer boundary 5403 to the
recording area for storing the second 3D extent block 5402. On

the other hand, the 2D/3D playback device, according to a 3D

video playback path 5422, reads the last extent 5441L included
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15 for preventing an underf [ow of the read buffer
during the junp JA This can reduce the size of the.
| ast extent 5441L, and thus reduce the size of the
extent 5441R i nmedi ately before the | ast extent
54411L. [0285] 20 On the other hand, in the 3D video
playback path 5422, the junp JC occurs over the

%okgkggl%g%@c 0 5_8!': ﬂ it ‘qa#e%ﬁa%ﬁé‘kfééms a jump

CCOF |ng e size

Jce&gftt%%%r%%tfcﬁ; Yol d¥ei £PNAHd i£RStf 85 seamless

preventing an w of each read buffer during

eXEQﬁthtarﬂﬂzFJCanabmﬁrreaI&},etﬁé 3R A1 ANe e Bht IR dWIBR 11
is sufficientiy shorter than the junp di stance of

AfEQE t1000, jtWEP2bd 2D ﬁl&@ﬁ@éﬁ'de&?é@%eﬂﬂ&msaadlém@@mp LJ2

the first 2D seanl ess extent 5412F does not 151
frédbshanteabliiabf egled Morcapastihgsthé bBeoh€adD seamless

buffers in the 20/ 3D playback device. Thus, the
exta@paci1ieB afrdode tiead opdf essundsary B reduc etheererording

when the size of the 3D seamnl ess extent block 5311 is
areactosi yebyihgrgbe 5ef06886BDFeGreht biomksCHORat i C

di agram showi ng the correspondence relationship
[OBetheen playlist files and AV streamfiles for

pl ayi ng back video i mages according to the extents

ar r abgeth@as2D stisigr iml Fr@clspatip §4287]ththd ump JA occurs

connection condition CC of "6" is set to each piece
afgerghetapr &yiteath bat bk imgloishénddeifirsh 3fpextent block

laylist file_ 5501. Alternatively, the connection
545%0@‘?‘? offhEC 6ETSE" PRy IAMIRIS t GXEEN ppéieF#ae ofoeen

t he Lteminformation., The
sequengl le read. Hence, the gsize of the first 2D seamless

extent 5412F should be designed such that the overall size of

the extents 5441L and 5412F combined satisfies the conditions
for preventing an underflow of the read buffer during the jump
JA. This can reduce the size of the last extent 5441L, and thus
reduce the size of the extent 5441R immediately before the last
extent 5441L.

[0285]

On the other hand, in the 3D video playback path 5422,
the jump JC occurs over the recording area for storing the first
2D seamless extent 5412F. Accordingly, the size of the last
extent 5441L needs to satisfy the conditions for preventing an
underflow of each read buffer during the jump JC. However, the
jump distance of the jump JC is sufficiently shorter than the
jump distance of the long jump LJ2 in general. Hence, the

addition of the first 2D seamless extent 5412F does not
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15 playiteminformation #1-#3 specifies the 2D video
pl ayback path 5421 shown in FIG 54. Concretely, the
playiteminformation #1 specifies that the first
pl ayback section is assigned to the first 3D extent
bl ock 5401, thereby allow ng video images to be
pl ayed back fromthe extents #1 belonging to the first
. . ¢ . Co h .
ufREaheTa g0y A0 the DEpAPLLSLL M RUSYCRL SRR 8 e

2D}%3{1(25§M£k #2y5ReCIF1h &S, Lhat ca%ggi§f§§’% phaykatkputfers

sec I's assigned to the first and second 2D

can SR 883 B4t EUSwREA M ARY 242 Bhet ftRLEANI BELAWM #h t block
video 1 nages to be played back fromthe 2D seanl ess

53 ext et 8xedddkvang 28r-g412B, i.e., the extents #7
bel onging to the seventh portion dip#7 of the

[028%ieft-view AV streamfile during the second
pl ayback section. The playiteminformtion #3
specricesst hata s¢hembbectdiagi-gh ayibadkgsaes correspondence
assigned to the second 3D extent block 5402, thereby
rebhtbohahipi deowepngedavdibe [FlidpedabdchVi sameamhé&iles for
extents #5 belonging to the fifth portion Cip#5 of
plapeng b ¢lefti-deacewmayest zeanrfiihe tduthegexbenthiawranged as
pl ayback section. 5 [0288] The connection condition
shegnofin" 8IGi.s54et to each piece #1-#3 of playitem
information included in a main path 5502M specified
[0B§7h 3D playlist file 5502. Alternatively, the
connection condition CC of "5" may be set to each ,
pi ecEBn@1CHUINAQt HPN tHNPH BRR difY i3 oPmat FoRet NERARAGH @1ece
the SP connection _condition,of_"5" or "6" is set.to _,.
#1a#2nopi e&%Y#i@%}sl%?ogfaﬁtb%y%{l%mg?ﬁfJo? DR IR e d 1€
in a subpat h. 5502S to be played back .inp. wC
5500 noht bRF D%t L BRI (1% RGPS 108t ROBSOPRP e Hal R 2V be

<21, 202N and e subPaEh S80%5 4P L LHRGRAKLIRD The
playitem information #1-#3 specifies the 2D video playback path
5421 shown in FIG. 54. Concretely, the playitem information #1
specifies that the first playback section is assigned to the
first 3D extent block 5401, thereby allowing video images to
be played back from the extents #1 belonging to the first portion
Clip#l of the 2D/left-view AV stream file during the first
playback section. The playitem information #2 specifies that
the second playback section is assigned to the first and second
2D seamless extents 5412F and 5412B, thereby allowing video
images to be played back from the 2D seamless extents 5412F and
5412B, i.e., the extents #7 belonging to the seventh portion
Clip#7 of the 2D/left-view AV stream file during the second

playback section. The playitem information #3 specifies that
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15 shown in FIG 54. Concretely, the playitem
information #1 in the main path 5502M speci fies that
the first playback section is assigned to the first
3D extent bl ock 5401, thereby allowi ng video inmages
to be played back fromthe extents #1 belonging to
the first portion Cip#l of the 2D/l eft-view AV stream

file, the fi ayback s
thsl*‘alg‘?ﬁ%ﬁdﬁ‘%ry'fb%r esﬁlé%tg f@?’%es Tt RPres e ap extent

blBI ?ggg 15 %:g% v%g ntges %ge%ee ? g/%% b?ck from
tthe%é}&por ??gﬁegﬂg}%{@&e;@?‘ﬁg@;&ﬁ b@\t/:?g% CthPt#I%e of the

2Df/'|lle§_td'k}5.bg ¥ 8 225859005 #’%‘h‘é §ﬁ§§:&%a{}§§ck section.

ayiteminformati on #3 speci that tthe third
[oglsgyback section is assigned to the second 3D extent
bl ock 5402, thereby allow ng video i mages to be pl ayed

153 pagkcdho0 ¢ hen exdat s 3D deelogngiengitoséhecd idddh piece
portion Clip#5 of the 2D/l eft-view AV streamfile

#1dysi Bg phaythemndipkaybaek onseelkcl @dedVianehinagn ag&h 5502M
sub-playiteminformation #1 in the subpath 5502S
spepecikideot hat 3DhepfayBistpl dybhacks=Ert i Bhtesndtively, the
assigned to the first 3D extent bl ock 5401, thereby
coahkotiing cundeoionagesot 0'Ie nplyapedsbacko feaah thieece #1-#3
extents #2 belonging to the second portion Cip#2 of
oft e ighayitew Avformesarhi.| ¢leadwliiie t heh¢i F8t connection
pl ayback section. The sub-playiteminformtion
cogdéciipinest I'h4ton he” secorid tpleaBapkesedtlioi? P§ sa%)axgl@éfdtem
to 10 the 3D seamnl ess extent block 5411, thereby
InZCrBRICAGTY LBESUAREYED at BUbRA bl 25202 Balkk B¢ cﬁﬁéﬂfﬁed back in
extents #4 bel on to the fourth ortion Cip#4 of
SYPﬁé‘rPP@ﬁ?téio@vW %’1’15’191?“’6al‘i‘ﬁlfril IF@%ﬁiSH&%‘t héhesBgppPath 5502M
pla back, sec bpla%ltemj formation #3

Bher PEBBR Rl SPhRS R firpl Bybath GRS GPLPESTL oty 5422

shto(x)/mt rJ].% FIG. 54. Concretely, the playitem information #1 in

the main path 5502M specifies that the first playback section
is assigned to the first 3D extent block 5401, thereby allowing
video images to be played back from the extents #1 belonging
to the first portion Clip#l of the 2D/left-view AV stream file
during 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 #3 belonging to the third
portion Clip#3 of the 2D/left-view AV stream file during the
second playback section. The playitem information #3 specifies
that the third playback section is assigned to the second 3D

extent block 5402, thereby allowing video images to be played
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15 second 3D extent block 5402, thereby allow ng video
imges to be played back fromthe extents #6

bel onging to the sixth portion Cip#6 of the
right-view AV streamfile during the third playback
section. [0289] 20 In accordance with the 2D pl ayli st
file 5501, the 2D playback device reads the first 2D

bagRaft®s Thexteibnb4 12§ bd IowRflind eloy thel o1 ech ipytitgn dAip#s
and the second 2D seam ess extent 5412B i medi ately

ofbeher 2Dt hef t onPew LAY dtieant HiiSleraidiagy the t2Rrd playback
pl ayback device to seam essly play back 2D vi deo
sechages. M@anhiflke dafhtee rsulaiyd, ay it sac ciom Hancat it h#t hén the
3D playlist file 5502, the 2D/ 3D pl ayback device
suppetbr A5 02Ke spgrg Li€sovdratt Hehe r Etosdi pgagbeakf eection is
storing the first 2D seanl ess extent 5412F 154 and ‘
asghgnedebdstie ef B3 el stk tamckh | ddid 54hereby allowing
Jimmedi ately before the Iongd;unp LJ2. This enabl es _
vidge DPRIEF prayRRdklansd deck & wehmhes §XEPItEy #Babr19pging
video i mages. -[0290] = 5 <Notes> [0291]  The above )
tof the 15§t R b Giladirs OhatBe ehtBRET $EE¥ Bl Hawamp file
arrange extents when _recordi ng 3D video on the )
GuF LB L Fb L ATEIBVESEr SO hd i BXR kLY EFE 8% R tion
also be.utilized when 10 recordi a high frame rate
42 PREGT bAST HEF boa O T EUIIAYHFO T S Coeh, 1 Mg oned to
f the high fr te.video is divided into .
S E AERBLY B8 e AT VA mUNBEr B THSHEd Yo inages
vi odd-n LS.
rorhB ol beftis XL R MACERER P EERASHHE 5 By
pOQEHBnOElEE§4eE@nﬂ%€ﬂ¥¥§ﬁt—view AV stream file during the
second playback section. The sub-playitem information #3
specifies that the third playback section is assigned to the
second 3D extent block 5402, thereby allowing video images to
be played back from the extents #6 belonging to the sixth portion
Clip#6 of the right-view AV stream £file during the third
playback section.
[0289]

In accordance with the 2D playlist file 5501, the 2D
playback device reads the first 2D seamless extent 5412F
immediately before the jump JA and the second 2D seamless extent
5412B immediately before the long jump LJ1. This enables the
2D playback device to seamlessly play back 2D video images. On
the other hand, in accordance with the 3D playlist file 5502,
the 2D/3D playback device performs the jump JC over the

recording area for storing the first 2D seamless extent 5412F
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15 frames is regarded as constituting the right-view
stream This allows recording the video data of the
high frame rate video on a recording nedi um
particularly on a BD-ROM disc, so that their extents
are arranged in the same manner as the extents of the
AV stream files described in the above enbodi nents.

ol S SRS ML e
be g\%?? %lh[a%le g%%/%ﬁ%%#g g0 Tf ri%r%}lggl e q:q{en g )g?g % S)Iq\;%{bsa@isdevice

ayback "devi ce Ccan
p [ ay+ng. K. jdeo fromthe
o A T ok e P FBG S BatEED L The ontire
[o@é@f frame 25 rate video. This nmakes it possible to
ensure conpatibility between a recording nmedi umon
NMigh a high frame rate video is recorded and a 2D
pl ayback device, i.e., a playback device 155 capable
[o9b1pl aying back a video only at a normal frane rate.
[0292] <Modification Exanples> [0293] 5 It has been

descridethdve Ehesaboyaeradmdnpeat siehiathavs eadio@istlissed
FIGS. 31A and 31B, DTSs and PTSs allocated to the

hopitet airesn@é exiten?ly Wiedh reicewdniceanb3ilde@ned therecording
right-view stream 3102 alternate at intervals of TD
mediong HSheverhl tike patasesityinPaiSsiah magyad ks be @& paizedivhen
pictures of the 10 2D/l eft-view streamand the '
recopiingi wisth dammenriacke védebzes tlmesddndidgepmedium. In
frane/field, may have the sane value. This structure
thig case abrdesgadiaaldly ther haghi §pamg RS cdlddmtis divided
di splays a left video and a right video .
ingpnedd apepbergd frypeg|and even-numbered frames; the video
data of the odd-numbered frames is regarded as constituting the
2D/left-view stream, while the video data of the even-numbered
frames is regarded as constituting the right-view stream. This
allows recording the video data of the high frame rate video
on a recording medium, particularly on a BD-ROM disc, so that
their extents are arranged in the same manner as the extents
of the AV stream files described in the above embodiments. With
such a BD-ROM disc on which the high frame rate video is thus
recorded, the 2D playback device can play back a video from the
odd-numbered frames, while the 2D/3D playback device can
selectively perform one of (i) playing back a video from the
odd-numbered frames and (ii) playing back the entire high frame
rate video. This makes it possible to ensure compatibility

between a recording medium on which a high frame rate video is

recorded and a 2D playback device, i.e., a playback device

155



10

15

20

25

15 FIGS. 56A and 56B are schematic di agrans show ng
rel ati onshi ps between PTSs and DTSs allocated to
pictures of a 2D/l eft-view stream 5601 and a
right-view stream 5602, respectively. In FIGS. 56A
and 56B, DTSs are alternately allocated to the

pi ctures of the video streans 5601 and 5602 20 at

intervals_TD al o TC. .in,the noer
cabRbTE" B o TR N i e LB ATe TR BEY Wik rate.
[o?%ﬂ?l to a half of one frame or field period TFr. On
e other hand, the sane PTS is allocated to each

<MBﬁhEiQEtQEﬁtE&Qﬁp?gsghe 2D/l eft-view stream 5601 and
; . .

e right-view stream 5602, from which one 3D 25 vi deo
robeage/field is to be reproduced. For exanple, a pair
of "left and right imges is played back fromthe pair

of the hds Ml WeRRELEPhint BRe28hbes ted R i@ Bhat, as
5601 and the Pl picture 156 5621 of the right-view

shévheam FG@Z. Bhe paid nfe ! hersefinandrssi ghllocaages tios the
used for reproduce the top frame/field of 3D video
picfages. ofhehpi ebylest561itwapd reaal shave ankie theme igaltteiew
of PTS. Simlarly, the second pictures of the video
stsereans 15801altamdab602ati . éntetrvalBr aofi ctllr e 2380 STC.
and the B3 picture 5622, have the sane val ue of PTS.
AlNetraathae liyhe PalSlsoedtlicna tefd PRSsa padr DPSspastuhewn ofn the
FI GS. 56A and 56B needs the del ay between the DTS and
2D/RefrTSisM stueed ans tthe rilgbt-Viep etteampolii@t regHd zes
2D/l eft-view stream 5601, the delay being 1.5 tines as .
oneondP 19idscorfyagfyiiathn WA¥ IWEHR htBe &7dG ruAeusr This
field period TFr. _ [0295] Wen the allcations of PTSs
StENGEBTSs 1 SWHARIS FPTHRELY shotindi ALEPERY SEX &) that
56B, the entry map Sg%é.of t.h tr%%.t view _cli

AiERieriTali o i Ve EonaRT #n TE Fo siiuidarenns e
[0%r99ﬁess

FIGS. 56A and 56B are schematic diagrams showing
relationships between PTSs and DTSs allocated to pictures of
a 2D/left-view stream 5601 and a right-vi-ew stream 5602,
respectively. In FIGS. 56A and 56B, DTSs are alternately
allocated to the pictures of the video streams 5601 and 5602
at intervals TD along STC, in the same manner as that shown in
FIGS. 31A and 31B. Here, each interval TD is equal to a half
of one frame or field period TFr. On the other hand, the same
PTS is allocated to each pair of pictures of the 2D/left-view
stream 5601 and the right-view stream 5602, from which one 3D
video frame/field is to be reproduced. For example, a pair of

left and right images is played back from the pair of the I;

picture 5611 of the 2D/left-view stream 5601 and the P; picture
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15 of superinposing pieces of plane data perforned by
the plane adder 3910 (shown in FIG 40), nust be
changed as follows. [0296] As shown in FIG 38A, the
entry map 3622 of the right-view clip information
file 3602 stores the entry map 3801 relating 20 to
the right-view stream (PID = 0x1012) . Here, PTS 3813

560fL e&ChnhentiyhpoiAbw38i2ebNCbEded THe tihh 5 eht r'dhdMBRFft and
3801 differs from that of the above first enbodi nent.

riMorte ispgeksf isalhbyd PIS B8dBodete eagd € Ml MidRids 3p

has the same value as PTS allocated to a

videor éspgedi. nghenpioetulkepi stULesnd eérdathve the 2hne value
2D/l eft-view stream That is, PTS of each entry point

of3B12. Simdladdd,i thée Becemidyi capr38dkE thas WilkcatPeams 5601
val ue as PTS of a corresponding one of entry points

andnék@dedii a. antkeat By; mHEEtuls’ Sedl2atindgthe Bhepicture 5622,
2D/l eft-view stream which is included in the entry

hajygpthelsane vadueDPEePTSviNetLe| fimaf nflor retiormtfidre of PTSs
3601. [0297] As is the case with the above first

angdnBEEF mehtSharfe AnaFIGE - ex¢Rmnd 548 segilehthe T8 Jric lasttween
that includes the start of _an | picture of the

theppgs 20¢i e KTedmt laaresdt @ @ fé rpachetPi¢age 5611 of
[ this TS packet nust. have a correspondi ng
ehigngp) IBGT TS G HaRen SERGr HAmACIoW PRanSE Bboves as long
fi enbodi nen en_an extent_ starts with_a TS
aspé%ﬁe?%%?@%lttﬁ?&eigfl%gﬁ (09 TGS 08 hietdRepod TFr.
[OB%} ]ri ght -vi ew stream whose PTS has the sane value as
% of an | picture of the 2D/l eft-view stream SPN

Or CuBGHIAR BRFORLCL AL dNGhUdEtnd Brds S DAEG RS dhose
shown in FIGS. 56A and 56B, the entry map 3622 of the right-view
clip information file (shown in FIG. 38A), as well as the process
of superimposing pieces of plane data performed by the plane
adder 3910 (shown in FIG. 40), must be changed as follows.
[0296]

As shown in FIG. 38A, the entry map 3622 of the right-view
clip information file 3602 stores the entry map 3801 relating
to the right-view stream (PID = 0x1012) . 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 3813
of each entry point 3812 has the same value as PTS allocated
to a corresponding one of I pictures included in the
2D/left-view stream. That is, PTS of each entry point 3812

included in the entry map 3801 has the same value as PTS of a

corresponding one of entry points included in an entry map
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15 Unli ke the above first enbodinent, in the

superi nposing process of FIG 40 which is perforned
by the plane adder 3910, the systemtarget decoder
3903 wites each of the 2D/l eft video plane data 4001
and the right video plane data 4002 to a

correspondi ng plane nenory at the sane PTS tine, i.e.

reagtihguté ANROBY M-e fiHl Sitew SRe-3M,t GR14810s sﬂ@ﬁ&ecﬁ h& the

vi deo plane data 4001 and transfers the

en@%' Biph vigegrptireeatart 40k taithentbiaht d8deile 3601.
1. Consequently, the 2D/left video plane data 4001

[ob®7¢onposited with the secondary video plane data
4003, the PG plane data 4004, the I G plane data 4005
and 25 ideHdamgesphdne, dataao06. £ Thed, emthedinidier 3When an
di splay delay TD, or half of TFr (a one-frane
expentodiarhaswethps eds spaxclest hehat riansfwieoftidhestart of an
2D/l eft video plane data 4001, the switch 4010 158
I pékturs ohethe R/ e fieovpdanct dedm, 4909 Ghd tscansfeepsicket
the right video plane data 4002 to the first adder
thaglincCofisequiehs| IS padiect imghet ialed plcarr e 4QER entry
is conposited with pieces of plane data 4003 to 4006.
pognte299] tieue the Enprei e L 1o 30y aeve 4%l r@@bOdlment
descri bes, as the fourth enbodi nent of the prese
wheR @RPHED  StEES R NAG iR IS @35HE ta tRaE o BF higd ?r%ttH'H%I start

10 for, recordi nglilt he, recordi ng nedi um of the present

ofj AV miSrre pPé3bRT ‘-‘i’h%h? e\éjo?"dﬁ{greciaé\‘u"“@é’sd-’eggﬁ IB%‘H s eame
e e TS T B S80S e

ofcreats%%rggwpac ont L el Sé.tt Olr?c gaeér '¢ l'lltsedTS packet have a

corresponding entry point.
[0298]

Unlike the above first embodiment, in the superimposing
process of FIG. 40 which is performed by the plane adder 3910,
the system target decoder 3903 writes each of the 2D/left video
plane data 4001 and the right video plane data 4002 to a
corresponding plane memory at the same PTS time, i.e.,
simultaneously. First, the switch 4010 selects the 2D/left
video plane data 4001 and transfers the 2D/left video plane data
4001 to the first adder 4011. Consequently, the 2D/left video
plane data 4001 is composited with the secondary video plane
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

transfer of the 2D/left video plane data 4001, the switch 4010
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15 and is used by authoring staff. The recording
device is used as follows. First, in accordance with
an operation fromthe authoring staff, the recording
apparatus converts novie content into a digital
stream conpressi on encoded in accordance with an MPEG
specification, i.e., into an AV streamfile. Next, the

e
p ati : . - Nes _
seforhe i ERdnhoti deo SRS BERa Y P07 28 SrHe L Se rigne
) i t i b | av. T
BB Bl 2 L RO R 803 (B eegugneny
thgyffgia& o8 @@fpnfaﬂ@f%&wm and JG £ SLEAMH Dieces of
I nformation. en, the recording device generates a 25

plgﬁgugg LnRgE; 0L anpHRpdate kit for a BD-ROMdisc from
the aForenentloned digital stream and scenari o.

[ob3si!y, the recording device records the volune inage
on the recording 159 nmediumin accordance with the

FoaAtEANERRBAL ScAt extents explained in the above first
to third enbodi nents. [0302] FIG 57 is a block

[odbapram of an internal structure of 5 the

above-descri bed recordi ng device. As shown in FIG 57,

t he Thedwldiowimiedieseriibelsydas theifden ténendedib@it, ofthe

material creation unit 5702, a scenari o generation
praBeht5708enaiBh, @rograndingadévhcenmnd 570kcqrding method

mul tipl ex processing unit 5705, a format processing
founrecé706nganle arclatndine whdius 707, the 3Gt Mwention.

dat abase unit 5707 is a nonvol atil e storage device
[Oéﬁbédded in the recording device. Specifically

speaki ng, the _database unit_ 5707 is_a_hard disk drjve

( HDOFhe Al ¥eeord in@| yevign dasidkedinPers7orsmabeed an

an external  HDD connected . to the, )
authoring device. The authoring device is generally located at
a creation studio that creates movie contents to be distributed,
and is used by authoring staff. The recording device is used
as follows. First, in accordance with an operation from the
authoring staff, the recording apparatus converts movie content
into a digital stream compression encoded in accordance with
an MPEG specification, i.e., into an AV stream file. Next, the
recording device generates a scenario which is information
defining how each title included in the movie content is to be
played back. To be more specific, the scenario includes the
above-described dynamic scenario information and static
scenario information. Then, the recording device generates a
volume image or an update kit for a BD-ROM disc from the

aforementioned digital stream and scenario. Lastly, the

recording device records the volume image on the recording
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15 recordi ng device, a nonvol atile sem conduct or
menory device enbedded in the recording device, or an
external nonvolatile sem conductor nenory device
connected to the recording device. [0304] The video
encoder 5701 receives video data, such as 20
unconpressed bitmap data, fromthe authoring staff,
meaidm i@ﬁﬁb@%&@ﬁcbh@iﬂ@@:hievﬂré!ﬁ%@-ﬁbﬁ@é Bl ek 956108 daRAQined
with a conpression/encodi ng schene such as MPEG 4 AVC
inothdPEboidte Thirst pbOCBRIFACemvedimeptisnary vi deo data
into a primary video stream and secondary video data
[oBARD a secondary video stream 25 Especially, 3D video
data is converted into a 2D/l eft-view streamor a
ri ghFi@i eww sis earbldisk shigram ¢ Ga i3GArard 3@Buctilre of
vi deo encoder 5701 forns the 2D/l eft-view stream as a
the o Pesedes eni e d emndndipey flemiicey Astshrowi ¢UFEG. 57, the
predictive encoding on the pictures included in the
regprgng- deawcst dewrhudean g Heldeheenpader bPRelvi dematerial
encoder 5701 forms the right-view streamas a
CrgapafBeiFH e &t r eanFBYRBERPOIGFSE A8y Wik UP 0%, a BD
prgredictive encodi ng on both of the pictures jncluded

ﬂr?ﬂecr%@ﬂ%?t‘lr%ﬂrtestot‘lr'eénﬁ“‘éﬁHiPFa%Xpﬁ”E‘?‘Eﬁ%%iIP% Mided 705,
Ln the right-view stream Alternatively, the
2 FONECVPERFSEFam HAACt A0S2DPPES B FRERDEEEeIMIfRy T8d -
[OEQSEEd as the base-view stream and the dependent-view
Stream respectively. The converted video 10 streans

DT TR St L IO W P 2 S e AR e device

S
In thé above process of 1nter- ure pr

emﬁ@ﬁagﬁngn tﬂg%:%égf@irggc@éiﬁfcelv %p%#l.gnl%]tl VitSSJCetaﬁcin@, the

ﬂDtlon vectors .etmﬁe. I mages eo an
datgBges @hit 947 gt 2vhdeq. o888 arive (mpD) . Alternatively,

the database unit 5707 may be an external HDD connected to the
recording device, a nonvolatile semiconductor memory device
embedded in the recording device, or an external nonvolatile
semiconductor memory device connected to the recording device.
[0304]

The video encoder 5701 receives video data, such as
uncompressed bitmap data, from the authoring staff, and
compresses the received video data in accordance with a
compression/encoding scheme such as MPEG-4 AVC or MPEG-2. This
process converts primary video data into a primary video stream,
and secondary video data into a secondary video stream.
Especially, 3D video data is converted into a 2D/left-view
stream or a right-view stream. As shown in FIGS. 30A and 30B,

the video encoder 5701 forms the 2D/left-view stream as a
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15 cal cul ates depth information of each imge of the
3D video based on the detected notion vectors.
Speci fics of such detection and calculation are
descri bed bel ow. The cal cul ated depth information of
each 3D image is organized into the franme depth
infornation 5710 that is stored in the database uni t
b %%SOG]IfIGS EBA t.0 58C % edictive
aﬁ?a‘é?%ﬂs 3 %”ng or 5E& ST Sr &51 86| é’tlu &rﬁepP’n’ *

AR SITEAGHD T B R G e
Onp’&l'?% e%o S?g%‘ qusde{l}q eﬁ%%h ‘}aE‘%élbﬁBi‘\% g %%Sftzélew

ureé an ri picture € video enco

stFQIRA £ d@ﬁeﬂﬁ%ﬁ@%ﬁ%&egtl_f&% @}' W @i PAnter- -pigture

unconpressed right picture er - macr obl ock ba

préﬁ?&@1v§aéﬂcgﬁgﬁ§bBHCBoEHnE§'Eﬁes pXcth®ls8i0t148e¥ 16 the
pi xel's, and an entirety of the nmacCrobl ocks represents

2DA1BRELLX b wS 1@t AndaliRChiatiREEOVALdEd ibeineeAght -view
I mge data of the unconpressed left picture and i mage

stéaka . of Aﬂlﬂérndﬁ(imgqss&:%eﬂ ahtgid CEikwe. Fore&anph@, the
as shown in FIGS. 58A 5 and 58B, a left video picture

2D380ttantdeq &tHbim\hdedepifotted ab80Re seseachewlisdrdesh and
i nto macrobl ocks 5803 an entirety of which represents
tha dapendenThenewi stesath, ofedrecipied Ly esTHS Cbrared- ts80X ideo
an area occupied by imge data is identified on a
stpermgabiobl erk st5868) ibasi sheAflbtnbelse améd SIOUpi ed
by the image data in the 10 picture 5801 and the area
[086EUipi ed by the inmage data in the picture 5802 are
conpared, a notion vector between these pieces of
i mage tdst abovie e qsiset of é@t%OPWZ%BQe%CEIéY@&n@@deI
based on the result of the conparison. For exanp

Ehanvafea reaied’ By fuﬁfﬁ&@fdﬁ?‘é%éé@%bwn‘geqws Between

"house" in the picture 5801 .is
images of the lef% video and images of the right video, and

calculates depth information of each image 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.
[0306]

FIGS. ©58A to 58C are schematic diagrams showing
processing of calculating depth information from a pair of left
and right pictures. When the video encoder 5701 attempts to
perform picture compression using redundancy between a left
picture and a right picture, the video encoder 5701 compares
an uncompressed left picture and an uncompressed right picture

on a per-macroblock basis (here, each macroblock contains 8 x
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15 substantially the sane as that in the picture 5602.
Accordingly, a notion vector is not detected from
such areas in the pictures 5801 and 5802. On the

ot her hand, an area occupied by inmage data 5805
showi ng the "circle" in the picture 5801 is
substantially different fromthat in the picture

8 0'5.118@@ 6 a5 RY| ¥ng nmid R 20 o‘fqg{é)ﬁabPGbgéﬁig Qeyi%sents

|splacenent bet ween the pieces of 1| mage
a PReWHRY EBeasCiéChESact N IS Db ol @558 v, Eigf%e data

is detected fron1such areas in the pictures 5801 and

of58Re Theonprédegsencodet FiHcumkesnuseimdgd N@ata of the

detected notion vector not only when conpressing the

unpotbiteesed8flghn b Hide bobraksamphen 25 stheubatFNgs. ssa
t he binocul ar disparity pertaining to a 3D video
andof§Bi t at bdf f romiébeppireces BE01 nmge aatiagB04 Gtd picture
5805. Furthernore, in accordance with the binocul ar
58QRspar payhtdiissi ddd 2 nalot ea creok 1 ddles 'Skt &s "erafi rishy 8Dwhich
"house"” and the 3D "circle", which are respectively
represented batrhes . filewesinfedaingé wet picE804s Hed15808,5802,
are calculated. Wen a 3D video is displayed on the
ansyreR ACAEPAgAtrie iape daer disghdept ¢ Le@SEa8PEramgcroblock
5802, each 5 of the 3D "house" and the 3D "circle"
(583K sPas k- iALta the BEFPeSPEHBILAG Nl irRge data in the

cal cul ated depths to the viewer' s eyes. . As one
pigLaEH éso;nﬁaﬁn&ﬁeoﬁneﬁdpegﬁpa@dt By G35 U, a2 in the
be or ani zed into matri x 5806 shown in
pipTRIE o dBY 02 CLHBELEEN a Bpli fn TRt tat PREvERN Fest pieces
[ ey 5801 or_.5802 onstl

Offracrg%l HeRE RS RS |U>¥e§8%§toﬁeﬁpg %%g Jttggdeftreé:rﬁae‘i based
Rt 5 An S KR AP TR olhr GapRie nfpr ke grpcupied
n558e SEY S o (OSSO SSROMERE D L <
subBERARL8¢kS R03ahB dBnALCGlHERe 33 M ure 5802. Accordingly,
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” in the picture 5801 is substantially
different from that in the picture 5802. Accordingly, a motion
vector indicating the displacement between the pieces of image
data 5805 showing the “circles” in the pictures 5801 and 5802
is detected from such areas in the pictures 5801 and 5802. The
video encoder 5701 makes use of the detected motion vector not
only when compressing the pictures 5801 and 5802, but also when
calculating the binocular disparity pertaining to a 3D video
constituted from the pieces of image data 5804 and 5805.

Furthermore, in accordance with the binocular disparity thus
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15 Each bl ock 5807 indicates the depth of a 3D i mage
shown by pieces of imge data including the
correspondi ng nacrobl ocks 5803 by wusing, for exanple,
eight bits. For exanple, referring to FIG 58C, in
the matrix 5806 indicating the frame depth
information, the depth of the 3D i mage of the

obt Sk hELE" ih oL v, Pi %%G%B%fB Ovj, JB9€~ dal @ 3808 pl Scircie”,

stored into each of the blocks constituting an area

8 r j ' S
W e e o e e I TR RS B Beg8%aata

58bQ387d sdief UbRengaiBubhfeddiméne ABt @188b 4 @AldRyed on
unit 5702 25 creates elenentary streans other than

th¥igtee St 183AE, t15dICB FaSamd rakditOp sttt a8t T2, andA802, each
stream 5713 and an | G streanb714, and stores the

ofcreat e stHears’ iaid the dat abkaseluni t1iR7.1Hg id6Bas a
exanple, the material creation unit 5702 receives
counespphndssgbnd PCNMhaudh bedbt aell daptiizet @atthboriawer’ s eyes.
staff, encodes the unconpressed LPCM audi o data in
Asaon®radange ey tthfarmesnpnessdbni enngdiy dephiénef su@P agage
AC-3, and converts the 5 encoded LPCM audi o data into
mayhbe agtgansze@aimsy 12 matwel xred 80§ sahowsy dat iFdE -.umisC, which
5702 also receives a subtitle information file from
istHanihAhEPi Hee IR XaPE bRl eSUrRE 993 ot radfin sPostiguted
accordance with the subtitle information file. The
trempthel BaCcrRPAPREE ORRLF| BAGEiknes Ofnk§ergaeRtFoihe frame
shomﬁng@subtitles 10 display timngs of the

depfipt tPFREMALAGRVP ZHAI SRPYTRAR ¥1F bed Adddl tIYS fRETix 5806
rthe

indgataferhe; SrpaR AP (RS 0% T Hvh eLOHRT nag0darse in
on B BN Sonl OTLE 18 AULEDT L0 BLALE 04 CL BB, cne
01800 Lhes ey i1 &) (e BLLABR ocks 5803 in the picture 5802.
Each block 5807 indicates the depth of a 3D image shown by pieces
of image data including the corresponding macroblocks 5803 by
using, for example, eight bits. For example, referring to FIG.
58C, in the matrix 5806 indicating the frame depth information,
the depth of the 3D image of the “circle” shown by pieces of
image data 5805 is stored into each of 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]

Returning to FIG. 57, the material creation unit 5702

creates elementary streams other than video streams, such as

an audio stream 5712, a PG stream 5713 and an IG stream5714,

and stores the created streams into the database unit 5707. For
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15 data shows inmages that are to be presented on a
menu. The nenu file defines how each button on the
menu is to be transitioned fromone status to

anot her, and visual effects to be added to each
button. [0308] 20 The scenario generation unit 5703
creates BD-ROM scenario data 5715 in accordance with

exéﬁ\pH@St’El’:’&HaQ@rlgqtcPé‘étP@ﬁrﬂldfth?gz Red e AULRER %ssed
stuff and received via GQJ, then stores the creat

LpBl 8@%@0 anaki erdat ana7iathBiontherdatabasecuaist t§é07
The BD-ROM scenario data 5715 described here is a file

ungbappe2setihabcsehiings aBthods atcpkaxheg kaek the
el enentary streans 5711 to 5714 stored in the

cofipt-abasenyBhtobifg. sbhembBeshicheagr aup3shawd cofvEkGs the
2, the index file 2043A, the novie object file 2043B
ent6dedricPdMeauglaydatst ihicberli#044Aiarse: rawh Bdad .i Thée material
BD- ROM scenari o data 5715. The scenari o generation
creattioR608ifusTh2ratseatesei epa avittart fd liomfotbtitdrmoh file
transfers the created paraneter file 5716 to the
from thel extprodéegsehgfinand5Z208atThe thar 8eséretinl 6733 in
5716 defines, fromanong the elenentary streans 5711
accgrgpnge wibheghrnsuhsigacabadernattios7dileondher swbtdtle
streanms to be nultiplexed to form each AV stream
mffPP-’@at[L@goﬁ]LleTﬁ@fBBesr ogram erat fon @Wl@go.éubtltles
vi des the authorin 10 staff _wi,th a progranm n

a1 BRIRY GRS TRer it RBYCdaReBr G hLE B OF HBF 6% oo added
AR L s SR i, o
naf pU385 R, R0 FOERLES SRUSPRO0B, 8801 pom £ine
frane@H oguEH E‘lggoétg%‘_t g.%d %[r%g‘f%% the IG stream 5714 in
accordance with the bitmap data and the menu file. The bitmap
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
each button.

[0308]

The scenario generationunit 5703 creates BD-ROM scenario
data 5715 in accordance with an instruction that has been issued
by the authoring stuff and received via GUI, then stores the
created BD-ROM scenario data 5715 into the database unit 5707.
The BD-ROM scenario data 5715 described here is a file group
that defines methods of playing back the elementary streams 5711
to 5714 stored in the database unit 5707. Of the file group shown

in FIG. 2, the index file 20432, the movie object file 2043B
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15 the BD-J object file 2047A fromthe BD-J object,
and organi zes each Java application programin a file
format according to which each Java application
program should be stored in the JAR directory. Each
file is transferred to the format processing unit
5706. 20 [0310] In a case where the BD-J object is

anBrog aTaed 1L@ £1) o CAISH a&@%ﬁé%é@i%@ﬁgtﬁﬁ&dw:g enario
3906 Shown in FIG 39 to transfer graphics data for

da&H st 05t hensysdam £ 85 apdndecodsr 39092 and fu(ritg:)SexC 8B tes

the systemtarget decoder 3903 to process the

a 1 e €5 datia 8916hend s dH ane that ardP6a hivdtkr file
FIG 40, the BD programcreation unit 5704 may set

s5706f settHenhal Bapl e p£oEEesPORdinig 59 otheThaBge-Maner file
data 4006 in the BD-J object 165 by using the frane
57deptbfinésy nitownabdild shorelemndantdrey datfwdmase 5T tto 5714
5707. [0311] |In accordance with the paraneter file
stb¥&6, ihheheubbipbexe Gnpto6893i ngnenior 5it@%® streams to be
mul ti pl exes each of the elenentary streans 5711 to
muitzinlexedetioi fiorheecdahaBisetumam 5202.t 0 form a stream
file of an MPEG 2 TS format. More specifically, as
[08R8W in FIG 5, each of the elenentary streans 5711
to 5714 is converted into a source packet series, and
t he TEEUBR ynatiadt LSRNty 840A ROSEeResLhg @uthoring
assenbled to construct a single streamfile. In this
SERhANE h 1h PTRF TSNS SAVIEOTISIEAVNSI61 ChAY SYpProgram a

soSIEU L, LG 2 298 a0 208 ace creed [OO12L 10
par pRBEesk? RE, MPhHe

the BD program creation unit 5704 receives a request from a user
via GUI, and creates source code of each program according to
the request. The BD program creation unit 5704 further creates
the BD-J object file 2047A from the BD-J object, and organizes
each Java application program in a file format according to
which each Java application program should be stored in the JAR
directory. Each file is transferred to the format processing
unit 5706.

[0310]

In a case where the BD-J object is programmed 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
(i1) 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 BD-J object
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15 nmul ti pl ex processing unit 5705 creates the clip
information files 2045A, 3601 and 3602, which
respectively correspond to the AV streamfiles 2046A,
3631 and 3632 as shown in FIGS. 9, 36A and 36B as
follows. [0313] 20 First, the nultiplex processing
unit 5705 generates the entry maps 903 and 3622 shown
byl Uk fHFhe n?angeﬁﬁﬁ 1o Al hed 1 o é‘t&p@ﬁl 3hoMEe Hat Shase
to third enpbodi nents or nodification exanples
unt hesegf,, PTS 3813 of each entry point 3812 relating to
the right-view stream which is included in the entry
[oBBp]13622 of 25 the right-viewclip information file
3602 shown in FIG 38A, is set to either (i) the sane
val ug &scdidnte ariGol tBepRNEhMGet Ml Breei Nehaided difplex
the 2D/l eft-view stream or (ii) a value 166 obtaine
prbyeaddhggidite 53050t Byl et @ ath 60 thal s1EMEnOdry ke reams
corresponding | picture (see FIGS. 31A, 31B, 56A and
57%6Bjo 57108 EorEhe imuthe plaetalpros egsih@ 700 toS57Obm setsx ream
SPN 3814 of the 5 first entry point (EP-1D = 0) of
filkeoentrNPEGT RIS B8tRat elMariengpretaftineliyghas whewn in FIG.
stream at a value smaller than the SPN of the first
5, egacly ofoilre elemeritegyt straama[y 116l tovs et disreamyeThed into
allows the first extent_arranged in each recordin%

3 LT PRCketoPPRGSSD InUEHATPYTFRARTHES ipaluded in each
BD- ROM di sc 101 to be 10 always an extent of a. _
SerLERtANA AFSATRISehf CARSShitin 3 AIRPES sUpwm f4le. In this

addi tiaon, when the entry nmap of each clip informatjon
mAREE | Khe BT T GEF RS (0 189 60A Pht &1 UpATHI 29bAGROMRALR FICS

2, (230500 Eihe TRar T RLTE he sams pl ayback Time
pl ayback tine
[Ogggﬁod, the SPN of the entry point

In parallel with the aforementioned processing, the
multiplex processing unit 5705 creates the clip information
files 2045A, 3601 and 3602, which respectively correspond to
the AV stream files 20462, 3631 and 3632 as shown in FIGS. 9,
36A and 36B as follows.

[0313]

First, 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 modification examples
thereof, PTS 3813 of each entry point 3812 relating to the
right-view stream, which is included in the entry map 3622 of
the right-view clip information file 3602 shown in FIG. 383,
is set to either (i) the same value as PTS of a corresponding

I picture included in the 2D/left-view stream, or (ii) a value
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15 associated with the extent containing the portion
~of the right video streamis set at a value smaller
than the SPN associated wth the extent of the left
video stream [0315] Next, the nultiplex processing
unit 5608 extracts pieces 20 of attribute information
902, 3611 and 3621 of the elenentary streans to be

obPHl hial sredid thd arrp AY stigam.f bkesy TBhe n&ﬂfg B8X of the

processrng uni t~ 5608 furthér constructs each clip

corRbeppREiAG 1fphecaveh (khat pirkg enthy BB, aBEASHHhEaBkR) .
attribute rnformation are in correspondence W th each

[oother. 25 [0316] The format processing unit 5706
creates a BD-ROM di sc image 5720 of the directory

st r uhéunel 2081 6hoprot8sEl fig @nit (3 )setld Eiha B2 BEMche
scenario data 5715 stored in the database unit 5707,
figst)erm gy popnaf (PPOODaMON i besthaenittadiyngeiat®rEpict keflating
a BDJ object file created by the BD program creation
tourtie 5704, -vded stirehn &V sstvréam smébsenrthagl the SPN of the
information files generated by 5 the nultiplex
fippbcestivgranint 5%058tihg thi $¢hei RB¢{lefy -virwcstream. This
204, UDF is used as a file system [0317] Wen
alipugt Fhg &lrpFec¥heny arrandad str eashf rreeorrinegf grgat for
processing unit 5706 refers to the entry map

stepiResPRNHIRP AV ALLSahdled P&nthel BD- ﬁl(ﬁMtciﬂ%c o1 to be
manner, SPN of each entry point__is used for creati.on
alygays) ?Bc%r’f?%lﬁto%%cérlb’c%?% VERWRY aftieamadH&hqveh in FIG.
ri rs.in a_file entry of an AY streamfile of a
1680 TR Pl o, ey t@ccﬁ Rl P © Tl&xtl&frpgmart
view.stre nor e,

h
fl%gpjeﬁd%%?E%ﬁléW%t?% w 1nterrupt eXZI_a yback and a pair of

extents contain portions of left and right video streams that
have the same playback time period, the SPN of the entry point
associated with the extent containing the portion of the right
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 unit 5608 extracts pieces
of attribute information 902, 3611 and 3621 of the elementary
streams to be multiplexed to form AV stream files. The multiplex
processing unit 5608 further constructs each clip information
file such that its entry map and stream attribute information
are in correspondence with each other.
f0316]

The format processing unit 5706 creates a BD-ROM disc image

5720 of the directory structure 204 shown in FIG. 2 from (i)
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15 arranged at the start of the file, the extents of
the right-view streamand extents of the left-view
streamalternate as shown in FIG 46B. Accordingly,
the series of allocation descriptors indicates that
(i) a pair of extents of the left and right streans
that share the sane playback tine period is arranged

engl; ﬂ?tscé‘%stgi‘lﬁs%ﬁ PP RBe R MRS 07,
W %Iei s tm?é%%gsséa%??i fertyia e @ =00
obﬁgErc' £5180 céatc’éci et%rnlt:{hle5$§68{:u§%:%1@ é@ggt?l nzLﬁ}ttjj%704 and

rmat processing det ec

(12APNFv 8L 8AS P s ke dingCe %Egvng%&&é’t%’s?aéif&@?%%&%ted by

recording areas for suc ream es of

th¥infle0s 1 Pt F%éeggm@m@sb@ag Ir;l@%ﬂstamrééus]i%wt&%ture
(e.g., the Tayer boundary 4800 shown in FIG d

200t hebrr egotdeAJadr gaging whkebmdata is recorded) . in
this case, the format processing unit 5706 first

[oselrects, fromanong the allocation descriptors in the
file entries of the AV stream5 files, allocation
desvheptaresatimde 8lleeaited 66 drhevdsteciredi1porthof®rmat
and rewites the selected allocation descriptors. As

praceesihy, ut e 58l0loraf eva Westei ghiorg regr péspand responding
arrangements of the 3D seamnl ess extent bl ocks and the

cl2p intarmesiorxiicit s Ishbhsimare3S. BN o538 anceB4y point
The format 10 processing unit 5706 then selects, from

isansrd frE eneryipoi pfsalilpchiden deschdpEoLs . Especially,
information files of the AV.streamfiles, entry

alperatdonpodBRChIPERES cbl FoLihe SREBr IR A50AY| shEscamfile of
rewites the selected entry points. As a result, the

2 BPaybdER 2ERcETIRSCDISERR Phali tehih Mme Rl irertamf the

b-playite
I‘lgpl% vlilewpst eam rpto be more exact, the dependent-view stream)

arranged at the start of the file, the extents of the right-view
stream and extents of the left-view stream alternate as shown
in FIG. 46B. Accordingly, the series of allocation descriptors
indicates that (i) a pair of extents of the left and right streams
that share the same playback time period is arranged such that
these extents are always substantially adjacent to each other,
and (ii) in such a pair, the extent of the right video stream
precedes the extent of the left video stream.
[0318]

When creating file entries of AV stream files of a 3D video,
the format processing unit 5706 further detects, from among
areas of the disc that are to be allocated as recording areas

for such AV stream files of a 3D video, portions in which a long
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15 information #2, which are included in the 3D
playlist files 5202 and 5502, correspond to the 3D
seanl ess extent blocks and the 2D seanl ess extents as
shown in FIGS. 52 and 55. [0319] 1In addition, by
using the frame depth information 5710 20 stored in

t he database unit 5707, the format processing unit

SRRt 2, T, RSB MRl orc

each™ of the secon
4854 h&JPheflBecoPdihlrd{e shreaiew dhta HERRchRRA) . In this

positions of image data pieces within [left and right

cadedeohé rItRR BpecadtONBY Gl ¥ 70d] £i5t € 20 dhat, 2PorRRmong
i mages represented by one stream avoid overlap with 3D

thienalescat £pn eRayteih tiyr L hefhStFiaMBnt BibB&HS MR AV stream
vi sual direction. Furt hernore, an offset val ue for

fidech siltlecatianedéscal soord 6D e amabicatkldytadiustRdected
so that depths of 3D i mages represented by one stream
poardictisagnéersnt 1 e $ tidepehecaobd3bl loagesonr @psesopt @t . As
by other streanms. [0320] 5 Thereafter, the BD ROM
a desglitnagbes202 ogertéioat e sloy ittersf aomte gparckessd e
unit 5706 is converted into data suited for pressing
argpngeppnReVerdi sbe BRescpadesde¢xdenthd lrmitseand the 2D
utilized for creation of the BD-ROM disc. Mass
SeRF3ESSt PEHeats SheWBDIROMIGSsc 5101 S53& @aichidfg (et Hormat
above first to third 10 enbodi nents is nade possible
PTRFeFSIAg PRt mkterhen erLephassErr Goreng thesenyry points

< |, anat i on> 0322
inc%%%%ldeggrghaer )él%pin ormation[f::fleé of the AV stream files,

entry points to be allocated to the detected portions, and

rewrites the selected entry points. As a result, the playback
sections of the playitem information #2 and the sub-playitem
information #2, which are included in the 3D playlist files 5202
and 5502, correspond to the 3D seamless extent blocks and the
2D seamless extents as shown in FIGS. 52 and 55.

[0319]

In addition, by using the frame depth information 5710
stored in the database unit 5707, the format processing unit
5706 creates the 3D meta data 3613 shown in FIG. 37A for each
of the secondary video stream 5711, the PG stream 5713, and the
IG stream 5714. Here, the positions of image data pieces within
left and right video frames are automatically adjusted so that
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 ig also
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15 <<Data Di stribution via Broadcasting or

Cammi cation Crcuit>> [0323] The recordi ng nedi um
according to the above first to third enbodi nents nay
be, in addition to an optical disc, a general

renovabl e nmedi um avai l abl e as a package nedi um such
as a 20 portabl e sem conductor nenory device including

au@ﬁ%§g ggﬁ?gy%deﬁt%g%%gcfghai:nd%%g?é iorf_?glgaﬂ%alt g .dt‘lepa‘esented
by! Bn¥hiLehdat ?va’i‘& g %@eﬁm@ﬁ@rgﬁ B%E:%%h%%deg”%mé %s

convent | onal y aval ab e rea opti cal IS

re§§e§e§€é5&k§aagh@rD¥Q%B§NE Fbmever the 25 enbodlnents
of the presént 1 nvention are not limted to these.

[oEgp]exanpl e, when a term nal device wites a 3D video
content that has been distributed via broadcasting or

a nehweekfiako tA<0RR-ROMVENSEONRAGY Sved | ee:ated by the
witable optical disc such as a BD-RE an DVD- RAM

foamnsangeseass bhg tliei ©d7ad iaceohtergetioihbe m%ulted for
enbodi nents may be used. Here, the term nal device may
préssingcof parBb eriOM ndas) ayhew kreevrdéed ot trsy nbester to be
device different 5 fromthe playback device. [0324]
utgtPragbick ofeSendnovd ucherBIROM ydGar dMasq @326jucthien of
follow ng describes a data read unit of a playback 10
thgePPcBOMndiRe E43epaiieépénangericc diduebovenddmsy ¢cer ¢hird
Is used as the recording nmedium according to the
emppdyRcBRBOHF Ml Pasfsisl kaf usd neptheanadiet. i (dmspress

A part of the playback device that reads data from an
process.

[0321]

<Supplementary Explanations

[0322]

<<Data Distribution via Broadcasting or Commmication Circuitss
[0323]

The recording medium according to the above first to third
embodiments may be, in addition to an optical disc, a general
removable medium available as a package medium, such as a
portable semiconductor memory device including an SD memory
card. Also, in the first to third embodiments describes the
lexample of an optical disc in which data has been recorded
beforehand, namely, a conventionally available read-only
optical disc such as a BD-ROM and a DVD-ROM. However, the
embodiments of the present invention are not limited to these.
For example, when a terminal device writes a 3D video content

that has been distributed via broadcasting or a network into
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15 optical disc is conposed of an optical disc drive,
for exanple. Conpared with this, a part of the

pl ayback device that reads data from a seni conduct or
menory card i s conposed of an exclusive interface
(I/F). In nore details, a card slot is provided with
t he pl ayback device, and the I/F is nounted in 20 the

a SAE AL £ naﬂ&?gvhﬁﬁaﬁﬁgiv%‘i%fﬁgép%@iﬁi 4ul8 as a BD-RE

I nserte Into the card slot, the sem conductor nenory

an@3s S ra®d, e&l‘féﬁgéﬁ%rﬁﬁ W egked Whh LN R :@Pack he above

device via the | urthernore, the data 1S read

embb@AMERe sSE,cAUGELH . MREREY &Ml tdnilel PhaYDPEEKmay be
device via the I/F. 25 [0327] <<Copyright Protection

- inteehbirgueds Dn 2Dl ayBhekeatky it BDoRMPIC 3 et 828 fEékent

Here, the nmechanismfor protecting copyright of data
froacehdeglagbacBDaBOlcdi.sc i s described, as an
assunption of the follow ng supplenmentary
[oezgllanation. [0329] 5 From a standpoint, for exanple,
of i nproving copyright protection or confidentiality
<<Pflagdbak tlieSemiacendasesr Neworyh Caaxdpart of the data
recorded on the BD-ROMis encrypted. The encrypted
(08364 is, for exanple, a video stream an audi o stream
or other stream In such a case, the encrypted data is
decdded foldowangheeperibgisng Fatderead0IBGt ofhe@ playback
pl ayback device has recorded thereon beforehand a_part
degficgafid RBEBeS3ALYWRBKS RNt R FIRACERR YR P eRigRdls used
for decoding the encrypted data recorded_on the .
asBE_hmed:i }Iﬁamc}l’w& @%gq)gélng to the above embodiments

instead of an optical disc.
[0326]

A part of the playback device that reads data from an
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 is composed of an
exclusive interface (I/F). In more details, a card slot is
provided with the playback device, and the I/F is mounted in
the card slot. When the semiconductor memory card is inserted
into the card slot, the semiconductor memory card is
electrically connected with the playback device via the I/F.
Furthermore, the data is read from the semiconductor memory card
to the playback device via the I/F.

[0327]
<<Copyright Protection Technique for Data Stored in BD-ROM Disc>>

[0328]
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15 key. On the other hand, the BD-ROM di sc has
recorded thereon other part of the data necessary for
generating the "key", nanely, an MKB (Medi a Key

Bl ock) , and encrypted data of the "key", nanely, an
encrypted title key. The device key, the MKB, and the
encrypted title key are associated with one another,

d ' i { eul
eher Pl o e e e 287 SRR R A G B daca
reEBrBOM & 3CrB ORAoRNeMWL 1isNgELEG 1 BegNal®Ly, aésﬂt"\%:({:'_{@nl& the
When the conbi nation of the device Kkey, the B, the

fo8nelyREeduppibRekBY ryaBdpt BRa¥OLHTE I D is not
correct, the encrypted data cannot be decoded. In

[ogbber words, 25 only when the conbination is correct,
t he above "key", nanely, the title key can be

gengt-ained. sBpaapbieadl | Yort Beaeptey pbed impriove nkeyopyright
firstly decrypted using the device key, the MKB, 172
prandcthenvat oorfliBen@iky iwkenf tdaerd, | therkeyreanske in which
obtained as a result of the decryption, the encrypted
a gatréd oénthe detadedcousiedgonhéhei BDe Ry ias enherypitede The
"key". [0331] 5 When a playback device tries to play
engayktefadadirc Lgptianlr cdampleecorddeoost Témm BBIROMLED s¢ream,
t he pl ayback device cannot play back the encrypted
ordathelnrfitasan hdppagbaz lkcai® tdehgacrypsedddaheriepsiegoded
. device key that has been associated beforehand wth
int kbeefelypréndt MeReekey, the MKB, the device, and the
volunme 10 ID recorded on the BD-ROM disc. This is
[03efause a key necessary for decoding the encrypted
can _he . obtai ne

decl el TRy AR GREFRUAE FRErESee, CBsCed i Lakiahd a part
offaﬁare{a? g}%lc%%gglﬁ:%a%ég rc_]:je%ferta %n'\éKaB "’ﬁehye” gvklaec %skeedyfofa' rgidecoding
the encrypted data recorded on the BD-ROM disc, namely, a device
key. On the other hand, the BD-ROM disc has recorded thereon
other part of the data necessary for generating the ”“key”,
namely, an MKB (Media Key Block), and encrypted data of the “key”,
namely, an encrypted title key. The device key, the MKB, and
the encrypted title key are associated with one another, and
each are further associated with a particular identifier
written into a BCA201A recorded on the BD-ROM disc 101 shown
in FIG. 2, namely, a volume ID. When the combination of the device
key, the MKB, the encrypted title key, and the volume ID is not
correct, the encrypted data cannot be decoded. In other words,
only when the combination is correct, the above “key”, namely,

the title key can be generated. Specifically, the encrypted

title key is firstly decrypted using the device key, the MKB,
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15 [0332] In order to protect the copyright of at

| east one of a video stream and an audi o streamt hat
are to be recorded on a BD-ROM disc, a streamto be
protected is encrypted using the title key, and the
encrypted streamis recorded on the BD-ROM di sc. Next,
20 a key is generated based on the conbi nation of the

an e t\tEellﬂr?eV i Olﬁ%.)gf whBa héﬁge§9gg«g§]§é?bc%g%et I?J%ttaiitnl? as

ey 1s encrypted usi‘ng converte

a %/%?13%% ec}}‘:D’rtﬂaé:] g@ tc%{\e/%lt?_ o%?y thg Fé'ﬁ&?g'bgg{i eda‘&@ ec%%e Hg%oded

encrypted fit ey are recorde

us 2fg! QﬁeBP%BPM Qggcasoehx abelveyb@%wevi ce 25 storing
t e de e

reon t Vi key to be used for generating the
[oaBoye key can decode the encrypted video stream and/ or
the encrypted audio streamrecorded on the BD ROM

di SRhisi 8%pBayBdSk 0eSPUEE . chTed iS gRANGIacK ttHeS encrypted
possible to protect the copyright of the data

datecpededden dheciBD-BRM N stisd 0333 plH¥back device cannot
above- descri bed nechanismfor protecting the 5

plagppatyhthef ehbeygakd dacar dadess the BDaROScH seviise has
applicable to a recordi ng nmedi um ot her than the BD ROM

stdirsd.tHaremxangdej ce ey teghadmsivees appdd tabdd bedoarehand
readabl e and witable sem conductor nenory device and

wighpdre ebteypeaildoridickey , ridveol§B, ddraddevithe agnghtigpvolume
card especially. 10 [0334] <<Recording Data on

IDReeeied e bhamR RO gH sE-eEhigni ¢ bepiadiss putgvmesessary
[0335] . The follow ng descri bes processing of

forr gﬁg:ﬁfig_pgn@h@ateacrypted 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.

[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-ROM
disc, a stream to be protected is encrypted using the title key,
and the encrypted stream is recorded on the BD-ROM disc. Next,
a key is generated based on the combination of the MKB, 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 MKB, the volume ID, and the encrypted title
key are recorded on the BD-ROM disc. Only a playback device
storing thereon the device key to be used for generating the
above key can decode the encrypted video stream and/or the

encrypted audio stream recorded on the BD-ROM disc using a

173



10

15

20

25

15 such as an AV streamfile for 3D video
(hereinafter, "distribution data") to the playback
devi ce according to the above first to third

enbodi nents via electronic distribution, and causing
t he pl ayback device to record the distribution data
on a sem conductor menory card. Note that the

decgldle?fwI 119 tgl orﬁ)aeﬁr?é I oneV| Céo%% S (?Lref 19% ?‘?ﬁ%t@étta‘ﬁhe copyright

Speci-al £erm nar per

of%?x%%%‘t%%g@%&%ﬁ gle'i;?l% 20D XQ%aCk devi ce.

the ["owm ng scriptionis ased on the
[Ogggynptlon that the sem conductor nmenory card that is
recording destination is an SD nmenory card. 25

[03%% Tt&%&)@%ﬂﬁa\ﬁ CendMehNges ar6ar dpslRbc®3ng the

descri bed above. D nenory card is inserted into

co??%:@ﬁ"cdoﬁ'tﬂie ddbg fé@dlb@éck onl e 08yl 1EM aastchié; SHli&able

irstly transmts a transm ssion request of

todh St ddrt 1 o ndatiamt 8tAect Shahthd ®D-KOMWELsBN Bor example,
network. Here, the playback device reads

thedenéchaghsnond nheplatiabl eof tbhes SReadaiiey aadd Writable
the SD nenory card, and transmts the read 5
semd eptiduictatd memonf deratieand a pdwetabhd sehitbodusepyaremory
together wth the transm ssion request. The
cajirdestichi eat iaon SDnfcemdateisprecicfliyhe SD nenory card is
for exanple an identification nunber specific to the
[08B4denory card, nore specifically, a serial nunber of
the SD nenory card The identification information 10
<<Rece¥edngs PRBayPHNRIDUFEIET | M@élﬂﬁovéhr?ggh7T51Q¢R¥°nlc
di stribution server has stored thereon pieces of
Digitsiudonet data. Distribution data that needs to be
pro;ected by encryption such as a video stream and/ or
[02754udi o0 stream has

The following describes processing of transmitting data
such as an AV stream file for 3D wvideo (hereinafter,
“distribution data”) to the playback device according to the
above first to third embodiments via electronic distribution,
and causing the playback device to record the distribution data
on a semiconductor memory card. Note that the following
operations may be performed by a specialized terminal device
for performing the processing instead of the above playback
device. Also, the following description is based on the
assumption that the semiconductor memory card that is a
recording destination is an SD memory card.

[0336]
The playback device includes a card slot as described above.

An SD memory card is inserted into the card slot. The playback
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15 been encrypted using a predetermned title key.
Here, the encrypted distribution data can be
decrypted using the sanme title key. [0338] The

di stribution server stores thereon a device key as a
20 private key common with the playback device. The
di stribution server further stores thereon an MKB

deyPIIT, WL Eggthngg?i‘}éi%)? %m%l b %%%Im\i' %g.okxhﬁequest

anSWISSIOH reques ata an

f .
of dﬂ.%'t":tr] %g_tgkogatg Y Q'Qi]e lq;uthbut SD-BIOSY 4 Gl tdyo i Ofbre,

evi ce, i stri Ion server firstly

thgﬁ‘)l c@g Qévécgefeiﬁé’m&&&m"&&&&ﬁinf%awgn @Pdhe sD

identification information, and encrypts the

methbi{ €cXBY HS8bRItnéhEDIRBALR edakay haagenRgraketanthe read
encrypted title key. 175 [0339] Next, the

1id&hsi £i64ti6A i9AoRa e atdte AEBLi-s blsey ohné@rvet kogether
The public key information includes, for exanple, the

widKBhd heaenariyptiet regheskeyThsiigrattuirte danfiommanhiformation
the 5 identification nunber of the SD nenory card,

of artte slaemoaryl catrd Thef st gaedmp ke ianf drdeattiidi dartdlcmnd esmber
for exanple a hash value of the public key

spenibioatoobhe TAE dewpry kest,i sozel speciff idatilyesa serial
that need to be invalidated, that is, devices that

nuhbees ef skhe 3D meaninmiaay dndltehdidendd fgicapisek ipformation
encrypted data included 10 in the distribution data.

is|nsefeadebheevpiisne &R Pgertilbe€adPeNe -nunber or a
function (program) is identified with respect to each

(03871 he conposi tional elenents of the playback deV|ce

such as the device ke ilt-in decoder.
The distribution s rver lb'llas stored thereon p:LLces of

distribution data. Distribution data that needs to be protected
by encryption such as a video stream and/or an audio stream has
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
private key common with the playback device. The distribution
server further stores thereon an MKB common with the SD memory
card. Upon receiving the transmission request of distribution
data and the identification information of the SD memory card
from the playback device, the distribution server firstly
generates a key from the device key, the MKB, and the
identification information, and encrypts the title key using

the generated key to generate an encrypted title key.
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15 The distribution server transmts the distribution
data and the public key information to the playback
devi ce. The pl ayback device receives the distribution
data and the public key information, and records the
received distribution data and public key information
in the SD nenory card via the exclusive 20 I/F of the
[0§§§g slot. [0341] Encrypted distribution data
rded on the SD nmenory card is decrypted using the

pUb{\IieCtkey Illen f %flnéactl%,]l%r{ltlj{lont h%efr?flelrom% %e:afgggggrpugﬂ.rc key

exanple! FIrstly, ree types of Che

in? ﬁﬁng‘& i H . aﬁu@%&%ﬁ.gtécﬁg% i ik o%a%ﬂ%rp E?Eilﬁdgg%,/ nf %1% >e/axamp le,

or mati on. ks may be periornme

tn@l (4RE. {0342 né&?%%f&ng%éf, Féeirgtrpe[t!% o 2hetRelon, the

the 1dentificat i‘on of” the SD menory card

idkRek¥ded tk Bnt MemPaPId £t KkEYsD h@&%&ﬁa«s%@a, R hegedee 1ist.

identification number stored in the SD nenory card
TheNSEHALEuT OtiG AL sh $hetiude s B84 dxdmd1 LReEkshSvalue of

perfornmed on whether a hash val ue cal culated based on

thehsuwid keykeyrorhat D8hl ahdraeehes 1ihe hasdh 1MakUSE devices
included in the signature information. [0344] 10 (3)

th@heaketstpebé ofred] Ddavd@f hetiat hies pl daphiodks dhdtctave risk
excluded fromthe device |list indicated by the public

ofkeyr £ oxrhongratiaort hcspesd ptaybyckwhie eheryplieddéxtz d rkdyuded
of the playback device is excluded fromthe device

inl flse di[s@34%ution 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.

[0340]

The distribution server transmits the distribution data
and the public key information to the playback device. The
playback device receives the distribution data and the public
key information, and records the received diétribution data and
public key information in the SD memory card via the exclusive
I/F of the card slot.

[0341]

Encrypted distribution data recorded on the SD memory card
is decrypted using the public key information in the following
manner, for example. Firstly, three types of checks are
performed as authentication of the public key information.

These checks may be performed in any order.

[0342]
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15 If at | east any one of results of the checks (1) to
(3) is negative, the playback device stops decryption
processing of the encrypted data. Conversely, if al
of the results of the checks (1) to (3) are
affirmative, the playback device authorizes the

" public keys i nformati on, and decrypts the 20 encrypted

the GbuioBs elyfjéj ﬁerﬁt RePhl Lo KGNl "ERL TGN 8L s o
casbagmiynenh e w4 AL, o
1n§6§ﬁ$@&%ﬂIQ§E@h§§a?ﬂ%EB@nE&%E@a%%%n.nﬁ?ﬁé Phhailik sp

a video stream an an audl o stream exanpl e.

me[n@%6harah;e;ngawgdwgﬁhenltﬁ@ kas-qt ke Sol | ow ng
advant age. pl ayback devi ce, conpositiona

[ogkenment s, and a functlon (progran) that have risk of
being in an unauthorized manner are already known

when2datigetis ity pRSFLLined ¥haHdehet eChbBRi¥alue calculated
di stribution, corresponding pieces of identification 5

basetioomatthen el id sted imféheratieyhcRatthbsaneah@sh value
di stributed as part of the public key information. On
inthedetihen hhrdsighetupkaybdckmdévdiore t hat has
requested for the distribution data inevitably needs
[0564&onpare the pieces of identification information
included in the device list with the pieces of 10
i derB) f Feagkoks ingnframmsderowhehbep thbapkavlestkaleviee is
conpositional elenents, and the like. As a result, if
exchudeg aﬁyf@gbkt%vd%'élcqetél%nﬁé@tqw Y eRbAt Pubddg key
. the like are identified in the device list, the

mEPagPBS&fende\ﬁRE‘eCcha!rﬁ?o]tlme ewhegbBegubihe Reyiraf drawat PBn the

crypting.the encrypted data
playgacﬁ %81cegls exclud%% ftrom the device list.

[0345]

If at least any one of results of the checks (1) to (3)
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 affirmative, the playback device
authorizes the public keys information, and decrypts the
encrypted title key included in the public key information using
the device key, the MKB, and the identification information of
the SD memory card, thereby to obtain a title key. The playback
device further decrypts the 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. If a
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15 included in the distribution data even if the
conbi nation of the identification nunber of the SD
menory card, the MKB, the encrypted title key, and
the device key is correct. In this manner, it is
possible to effectively prevent distribution data
from being used in an unaut hori zed manner. 20 [0347)

pl%ggacﬁenéé\frigé&t ! OJ&AIL{}b ortdon %&e&'%%t%em &x‘?@d%t flnction

card is’ de recorde recordi ng area

p% ‘rg&f) %&1@ HeQY H!Sg f‘ﬁo‘e&#g‘ fﬁ'a‘fpﬁﬁa{zﬂ}?ﬁrﬁg@nﬁ’éﬂ@er are

sem con car

al?@gags@{ﬂc;wrf &» hgent it catd aan ¢y "Rgi%oﬁh UER 3% ronic
he e r

rial er of the SD nenory ca een

aikampenedow, th L8r2B:HBANIHGT | Zefef@ONelos T tidehitification
possible to easily realize’jillegal copy of the SD

infBIREY ich/8real fstdd 1t Refe WekdSe 1isthend AIREWiRGributed
all ows generation of a plurality of sem conductor

asNBADE Yo £ atks Jidliing kiehe i @ maicdent. i bhcahé bther hand, the
information, it is inpossible to identify between

playbheki dedipeotuat shagdreacit bedi 2o trap\diprtadiaits diy data
5 perform ng the above check (1) . Therefore, it is

 inewdesbayy needs etor tedipmialenhef iptatdesn Off Giwmttic caft ion

the sem conductor nenory card on a recording area
inficghatérhi dewtlivaeid yin rthor ddevice pistewithhehe pieces of
identification information frombeing tanpered wth
ideptafigagdonor inéarmanaen. @0 [oRag|pEidadeordtiiigee, its
area high confidentiality is structured wthin the
cogpgedsienetor Ianmae caael i Rhehd ikel-| W rR) KasweE, if the
for exanple. First, as a recording area electrically
PléV?éSﬁn@@Yéaefr%ﬁﬁeFQQRRﬁ%ﬁ%ﬁP eéiqmﬁntﬁbcéPéi fge like are

:Ldentn?le% in the device list, the playback device cannot use
the public key information for decrypting the encrypted data
included in the distribution data even if the combination of
the identification number of the SD memory card, the MKB, the
encrypted title key, and the device key is correct. In this
manner, it is possible to effectively prevent distribution data
from being used in an unauthorized manner.

[0347]

The identification information of the semiconductor
memory card is desirably recorded in a recording area having
high confidentiality included in a recording area of the
semiconductor memory card. This 1s Dbecause 1f the
identification information such as the serial number of the SD
memory card has been tampered with in an unauthorized manner,

it is possible to easily realize illegal copy of the SD memory
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15 (hereinafter, "first recording area") , another
recording area (hereinafter, "second recording area")
is provided. Next, a control circuit exclusively for
accessing the second recording area is provided
within the sem conductor nmenory card. As a result,
access to the second recordi ng area can be perforned
only Mi ont.r, [ it. . For I ;
caflar S iR od ok FEtb Lt B Eendii i o
-di_n r I.Lecul ti00:1he
B T e e T e G
1 aEARLEGLoEh U dne it I89U! e ALLCIRELASLAGUAS identiry
recor eg on the second recording area can be perforned

beRb¥nbyu2Ro £ aHSE M- JNECORHPLNELERYE 2E8 89 roducts by
therein an address of each piece of data recorded in

periers@egnehe el nthaiea1)A s8erdforaddi esss dfecadury to
pi ece of data recorded on the second recording 179

reabed e bBelssitoreid0Mloh | IhfdemLonds obf CtheUisemildnductor
this case, only the control circuit can identify an
meadtyessraforac repioedd ngobrdat Ai gk cosmieiteant 14k sedondrder
recording area. [0349] 5 In the case where the
toi deotett cdte ddentfidrimsttiion dhfbheatsen foodustiorg tampered
menory card is recorded on the second recording area,
wigh appkicanpuhpragednmepaeat.i ng on t he pl ayback
device acquires data fromthe distribution server via
[0BK&lel ectronic distribution and records the acquired
data in the sem conductor 10 nmenory card, the
f ol THFi AGOEEESTSiFHFET shpeh f 6PREYICRFE8LLYY ifphstructured
.application programissues an access request, to the
WlE%ﬁPrBhe %ﬁW%ﬁﬁQd¥W%P¥H%“%%ﬁbF?I@aFH-W??ﬂf?%ﬁOWlng'manner'
accessing the_.identification infornmation of the

EoLenPEsABGEr or FRERSry @8rd?2 r EEGPFEETGn BFESse trically

Ny rdin rea. In_r n h .
dls%%%n%ct%daf%gm a regggglgg é.geetz. o?crceec%c’rdlng normal data

(hereinafter, “first recording area”), another recording area
(hereinafter, “second recording area”) is provided. Next, a
control circuit exclusively for accessing the second recording
area is provided within the semiconductor memory card. As a
result, access to the second recording area can be performed
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 data is incorporated only
within the control circuit. As a result, access to the data
recorded on the second recording area can be performed only by
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 recording
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15 request, the control circuit firstly reads the
identification information fromthe second recording
area. Then, the control <circuit transmts the
identification information to the application program
via the nmenory card |I/F. The application program
transmts a transm ssion request of the distribution
20 data together w.th.the identjificati j Of ti.qQn.
arSR Ayt e oh P Bt e enerp et Hee T hhE Y spse,
c [ r-ea.of, the ! C V] ;
o OPAE e 1083 01, Lo 61 SN f, OBBLK 08 Lt cce
ot! Becdl SLELRUELOBAIREE LEEBhuCdecbiammGNg dhst T bution
server In response to the transmssio 25 request.
[0623%0] Note that the above application program
desirably checks 180 whether the application program

i t sehf chascheenvhappered Mdrt i r Reforen | SstbRthtith of the
access request to the control circuit of the

sef@FoealedblOheMBAPI YaX@rid rEierarec knnble htegsid oletRdding
using a digital certificate conpliant wwth the X 509

arghandardbp bi dal idie piigan bplesaainy bacessasdastiack device
record the distribution data in the first recording
acguezeaf dhhe &eym cdrdddearivendon seavdyr wsaddssrEllsedronic
above. The access to the distribution data may not be
distmtiboithied d5d treeoedist thnd aciqudaied @htatie the semiconductor
sem conductor menory card. 10 [0351] <<Application to
meRealy- Thre , Reber e hiowing a352¢e Thieng by od0igtmed. Firstly,
enbodi ment is based on the assunption that an AV
thetalemki 93 1 ORYOTTPNAAA SRS RRIGCRTS FEEUEGEd Tththe control

BD-ROM | .
circuit wvia the memory card I/F, for accessing the

identification information of the semiconductor memory card
recorded on the second recording area. In response to the access
request, the control circuit firstly reads the identification
information from the second recording area. Then, the control
circuit 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 identification information. The
application program further records, in the first recording
area of the semiconductor memory card via the memory card I/F,
the public key information and the distribution data received
from the distribution server in response to the transmission
request.

[0350]

Note that the above application program desirably checks
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15 disc using the prerecording techni que of the

aut horing system and the recorded AV streamfile and
playlist file are provided to users. Alternatively,

it my be possible to record, by performng real-tine
recording, the AV streamfile and the playlist file
in a witable recording nedium such as a BD-RE 20

di.sc BD- R- di . | S ' .
B R R R e e N AN
r : e '
oo B0 115 LU, 2650eo Mibheher bl (Rl Bon o
a h S; ' ;
oo BUoRA LR, SHEOR LRy iSRG, 85185 o
di?i@é‘ﬁl Pekd Of (8L DY @onieeofthi ngydayi adhe At gloRat k¥eh¥ard.
he AV streamfile may be a transport stream obtai ned

FuPhd@rhésdl ti©fis 1y a{ée@aisja&gy o acdidiid athley diiBRYE bution
transport stream perfornmed 181 by the recording

datgvigeche [0363] dwrEony dirg dgvite perfieoiidigtor memory
real -time recording includes a video encoder that
catd¢efle i ot ideal sibgval. tther abyess to i alimstaribiutden data
stream an audi o encoder that encodes an audi o signa
mayheneby he obpmirobhedudiyy dtheamortmmil t iqilrmswart t lodt the
mul ti pl exes the video stream the audio stream and
senheohdketorhwewbyyt cavBtain a digital streamin the
MPE&2- TS format, and a source packetizer that
[08bAVerts TS packets constituting the 10 digital stream
in the MPEG-TS format into source packets. The
<<pppéiaph§oBetiPcBedloréget RECRPEARId>gi t al stream t hat
has_been converted to the source packet format in the
[0AR2&tream file, and wites the AV streamfile into

the BD-RE disc or the |jke.
The above fourth enﬁaoéiment &g%Saﬂed on the assumption that

an AV stream file and a playlist file are recorded on a BD-ROM
disc using the prerecording technique of the authoring system,
and the recorded AV 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
playlist file in a writable recording medium such as a BD-RE
disc, a BD-R disc, a hard disc, and a semiconductor memory card
(hereinafter, “BD-RE disc or the like”), and provide the user
with the recorded AV stream file and playlist file. In such a
case, the AV stream file may be a transport stream that has been
obtained as a result of real-time encoding of an analog input
signal performed by a recording device. Alternmatively, the AV
stream file may be a transport stream obtained as a result of

partialization of a digitally input transport stream performed
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15 In parallel wth the processing of witing the AV
stream file, a control unit of the recordi ng device
generates a clip information file and a playlist file
on the menory. Specifically, when a user requests for
perform ng recordi ng processing, the control unit
generates an AV streamfile and a clip information 20
f e generated AV streamfile and clip
by'khgrﬁggggﬁabglée%ggo ‘the BD-RE disc or the like. In
[08HGh a case, each tine a head of a GOP of a video
streamis detected from a transport streamreceived

frogyaut i derq O el itddre ér%lagl a-ylfeo sl r %@o'x%mg

gener ated by the encoder, he contr unit 25 of

inE@GEEE BOvHE¥b CENAEEALT 1% D@ s & Vi UL fg%al thereby
positioned at a head of the GOP and an SPN o

toSEBE £En pagkedo igh relinG hah hfad headceliethen{E RS aeki R Gudio
and additionally wites a pair of 182 the PTS and the

sigRllashepebentoyolpoath amMtudio eddreampm afultdiglsdd that
information file. Here, when the head of the GOP is an

mul DRplpiketuthe théeccostredmunthe aalidi@rsttsamn@ired the like
change" flag that is set to be "ON' to the entry

thpoeby. t@vhteimehéighaail, stwhesm 5.1t ibehMBEGRF TS o3, and
is not the IDR picture, the control unit adds the "is

a sPgree pankrfplzdrl ddiathapniverset TEopdeke OFR‘ontsL tthecing the
entry point. Furthernore, streamattribute information

dighEpddelream tife thei BPEG? oFfeffQIoRR Y iinEq soyseeiprckets. The
accordance with an attribute of a streamto be

refeEfragdiey HCe it TR BL, MBE?érdJﬂ)lWJr St¥gaFhehay has been
streamfile and the clip information file into the

copperEed; ¢ BPetﬁ‘éu’B‘E)? PPyreet tAEmRbntt othqdfit stream file,

t list fi that defines _a pla
andoPRirS e AY SFrea FLLE TRCP gt b R AYSrapt che Like.

[0 g&iuded inthe clip information file, and wites the
S rated playlist file into the BD-RE disc or the

In parallel with the processing of writing the AV stream
file, a control unit of the recording device generates a clip
information file and a playlist file on the memory. Specifically,
when a user requests for performing recording processing, the
control unit generates an AV stream file and a ¢lip information
file, and writes the generated AV 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 a video stream is detected from
a transport stream received from outside, or each time a GOP
of a video stream is generated by the encoder, the control unit
of the recording device acquires a PTS of an I picture positioned
at a head of the GOP and an SPN of a source packet in which the

head of the GOP is stored, and additionally writes a pair of
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15 like. [0355] By performng the above processing in
the real-tinme recording, it is possible to record, in
the BD-RE disc or the Ilike, a file group having the

hi erarchic structure that includes 20 the AV stream

file, the clip information file, and the playli st

“file. [0356] <<Managed Copy>> [0357] 25 The pl ayback

j C j e.fiLrst [ '
th%ae@yffggn EAERHY J0 LRCOLEF DAL Nl 2BMDOCLIRMS of the

urt have a function Iting a digl

c1Sh ' EHBFRATHLE 197  REBD-fXM ¢irachdQd 479 286bNEE an 1DR

recording 183 nedi um by perform ng nanaged copy.

pikehge, thg MRNAGRA CORY h8dsdahechifgue d anpefd tthiaR0that
copy of a digital stream a playlist fiTe, aclip

isigdorimgeonchi’l o and antappbblat | Wh PHRYIARST 8Bndd when
read-only recording nmedi um such as a BD-ROM disc to a

tharhéad! ef Schecurliing medithe arry piktilie case wbatreol unit
aut hentication with the server via conmunication
adsscgeedds Herd.e tdmngd’t ke theoris gt medbamaBy” ke the
a witable optical disc such as a BDDR, a BD-RE, a
entvD- RoodnbVD- Rt thadmerByYD- RAMeamndadtpdbtusbl einformation
~ sem conductor nmenory device such as a hard disc, an
ingbudeduity tberdlip ivfreympatiersfidk (TMet anGogractance with
Flash (TM, a Smart Media (TM, and a_ Miltinedia Card
an(Jqngridwes mihagatrespytaltowscorsietat fBntpis aaner, after
nunber of backup of data recorded on a read-only . _
wriBEBEdF Y AhERIAATAd 1ehaRgi RBe of L 1he HRIRR: 19 dgde 1nto
the BD-RE disc or the BD-R disc, the control unit generates a
playlist file that defines a playback path of the AV stream file
using the entry map included in the clip information file, and
writes the generated playlist file into the BD-RE disc or the
like.
[0355]

By performing the above processing in the real-time
recording, it is possible to record, in the BD-RE disc or the
like, a file group having the hierarchic structure that includes
the AV stream file, the clip information file, and the playlist
file.

[0356]
<<Managed Copy>>
[0357]
The playback device according to the first to third

embodiments may further have a function of writing a digital

stream recorded on the BD-ROM disc 101 into another recording

183



10

15

20

25

15 If managed copy is perforned froma BD-ROM disc to

a BD-R disc or a BD-RE disc having the sane recording
capacity as the BD ROMdisc, the nanaged copy is
realized by copying bit streans recorded on the

BD-ROM disc in the order fromthe innernost track to

the outernost track of the ED-ROM disc. 20 [0359] If

g i.S..ber e iff ;
e R e TS b Berfarney Sopy is

j "  cogey d G 105 ¢ 285t BEa1
2 R o R (g e T hal | P agasat

£188PYa ¥ DAELORat9oBNE 2De ARRId et 4991 { €4 8Bbn Proyram from
recording mediumthat is a copy destination. For

a ©xadiheLy FBeok-Hang weWEurh REMILS PBOCRORIAI:C 8b a writable
converting an MPE transport streamformat into an

reBE@R ng i i gham Sih terNth o miexy attbRehtkeaandn with the
processing of reducing a bit rate of each of a video

sesveeanandmannavdt bortseameaisl Heee endedinitalbke vedeading
stream and the audio stream By performng the trans

medoda, may b/ astvreanabilel eptacegli @i saforaiakisoa Bk, aaBd-RE,
5 a playlist file need to be generated in the above

a P¥RtRt i@ VDr-8ior dndp JUBEIM, aadow Ry Rdslks isgaipgngluctor
Structure>> [0361] 10 According to the first to third

MeERBYIAABRES , SUte afatalasdrdictar &1 F) UEBSTY FRPéatdlemory
structure "There are a plurality of pieces of

Stilfkor i i oft FRVPAGta FpRedet @M ndd SMppe. Medig (@ Fed &
defi ned QX describing an initjal value of _a gontr.o

Mudfigeie Card (&"Méych% BRESS SHPV@]:%PW? 1dBitahden of the

SO, an._arbitrar .
nué!ber of backup oél data recorded on a read-only recording

medium and charging of the backup.
[0358]

If managed copy is performed from a BD-ROM disc to a BD-R
disc or a BD-RE disc having the same recording capacity as the
BD-ROM disc, the managed copy is realized by copying bit streams
recorded on the BD-ROM disc in the order from the innermost track
to the outermost track of the BD-ROM disc.

[0359]

If managed copy is performed between different types of
recording media, trans code needs to be performed. Here, the
“trans code” is processing for adjusting a digital stream
recorded on a BD-ROM disc that is a copy origination to an
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
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15 data structure "If a predeterm ned condition is
satisfied, predetermned information is defined." can
be defined by describing, in an if sentence, the
condition to be satisfied and a variable to be set at
the tinme when the condition is satisfied. In this
manner, the data structure described in each 20 of the

[ c descr.i US| ' evel :

orEBREH RE PR o Aty o RSP 1% Bl bt b pgagetng

a b$ &?QEé{e&%:éjaé’H S COMPUES dE0, R %glo‘;)i;%/‘aa%%@e%m and

code via t translation process perrtorne

ref—f@ﬁgblﬁﬁgtﬁ'ﬁg ¢haboduides, aﬁﬁ%ﬂ@éu&ﬂéls\ﬁie%{ﬁr. By ggdréforming'

optim zation", "resource allocation”, and 25

theOPes R4 ice . AAGAY Re dakdr $TEUCE W16 L ORYEEREH: Al O 1€ ang
readabl e code i's recorded on the recordi ng medi um By

a gesenibingilenntha hbghel g\é@ﬂerﬁﬁ:‘é@{ amMMiche @RPageal-time
the data structure is 185 treated as a part other
retbadihge nethod of the class structure in an
obj ect-oriented | anguage, specifically, as an array
[oBgp& nenber variable of the class structure, and
constitutes a part of the program In other words,
<<tihg deat Bestruibeubetihs SErsglhstranty al | y equivalent to a
program Therefore, the data structure needs to be
[opFdiiect ed as a conputer invention. [0362]
<<Positioning of Playlist File and ip Information
Fi | &cicrrdpnggitamishel F 1086370 AtBLsgr &mgpﬁlmﬁnts, the data
executable format for perform ng playback processing_.
StEFRCENTARVARE HERRT 3 FEPPAtGECOFTARERT R t I DRAYI ¢ StLurality
file is | oaded froma recording nediumto a nenory
offeifees o lafeshpht et harhdr at?ﬂée%?B%ﬁI%ﬁ‘?% tepécyt B3at can

bebge£{]r?e§%lyj tegg:i:i 1{18’an initial value of a control variable
and a cyclic condition in an if sentence. Also, an arbitrary
data structure “If a predetermined condition is satisfied,
predetermined information is -defined." can be defined by
describirig, 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
of the embodiments can be described using a high level
programming language. Accordingly, the data structure is
converted by a computer into a computer readable code via the
translation process performed by a compiler, which includes
“syntax analysis”, “optimization”, “resource allocation”, and
“code generation”, and the data structure converted into the
readable code is recorded on the recording medium. By describing

in the high level programming language, the data structure is
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15 the programis conposed of a plurality of sections
in the nenory device. The sections include a text
section, a data section, a bss section, and a stack
section. The text section is conposed of a code array
of the program an initial value, and unrewitable
data. The data section is conposed of an initial 20
tr%é%lcgg and, %%tr% EPﬁFrnthﬁ A8 LWL 8?. ife RAGHH Is%%ug:tcure
€ program A TiITe accesSed at any tine is recorde
; f ; r I
g e e B RS TR IR e i evee
mehBErdft £ 419d Uedpinc { hes hssu S8Gtd ORnliSc ook et eneed Pyart
the programincluded in the text 25 section.
of ACERE diilighanfn @heaot REr StRSHANY, t ReeDS§atgCtdtOM ABES i
to be prepared in the RAM determ ned by perform ng
subBERhkea1PrORESAA ot |dd1ka PPBEEBSM NIThdREESEACKthe data
section is a nenory 186 area tenporarily given to the
stpluegLE AscAeCEsSBEY prAtketald akakl abm@uterponhsehityon.
used in processing shown in each of the flow chart is
[oBeedrded on the stack section. Note that when the
programis initialized, an initial value is set for
<<Pheibdesningecti Playdneta Fidecssd [ ldpedniforpreéjanedile in
for the stack section. [0364] The playlist file and
Progwambip i nformation file are each converted into a
conput er readabl e code and recorded on a recording
[Og€dlum as described above. In other words, the 10
playlist file and the clip information file are each
man IE3M GhRBvRFeEbtr el tatketmat £rE Reolerteng playback

sectign or "data to be recorded on a_file and )
processdnd af amAY iStEeam e dBoRecoddRrRCS ekt P Alaylist

i LRI PntoRRER FRPBr ot TONERITE BESEIToE 3 MTEREE o of

first

a computer. Then, the program is executed by the computer. Here,

the program is composed of a plurality of sections in the memory
device. The sections include a text section, a data section,
a bss section, and a stack section. The text section is composed
of a code array of the program, an initial wvalue, and

unrewritable data. The data section is composed of an initial

value and data that might be rewritten in execution of the

program. A file accessed at any time is recorded on the data
section of the recording medium. The bss section includes data
having no initial value. Here, the data included in the bss
section is referenced by the program included in the text
section. Accordingly, an area for storing the bss section needs
to be prepared in the RAM determined by performing compile

processing or link processing. The stack section is a memory
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15 to third enbodi nents are each to be a conpositiona
el ement of the programat a tine of execution of the
program On the other hand, the playlist file and the
clip information file each do not anmount to just
presentation of data. [0365] 20 <<System LSI>>

[ 0366] According to the above first to third

< HRHER S BB e cp e
va?ﬂab@éefélﬁ?Srgfiwe@séa fB@é’é& &1iveh tihe e%)bﬁ %’f‘ the

,an | erface~bet ween t n1dd eware and the

£18ardvere 1ot Peko+-Haa &D%h%)/%&@k lsdot B, HoteSEhat when the
interface. Wen these parts are incorporated in a

préb2yhack iA8¢idevieq, hhesfipantsSvaneeate kBt for the bss
corporation with one another. This results a

sepalibh¢ Wil afrieedd iy bB36As pBypappaopst ahel ¥t ek iseictgon .
the interface of the mddleware 5 and the interface
[oBetiveen the mi ddl eware and the systemLSl, it is
possible to realize i ndependent devel opnent, paralle
exeThei phayhndt nbkle eftfd chentlipvehbpreatioh fihke weer each
interface, the m ddleware, and the system LSl of the
copiaybadk idéw ce.cdipeter hacadhbde icmder fargksra¢erded on a
classified using various 10 classification nethods.
reFPﬁé@@Hrm@@lﬂﬁplHﬁﬁb@¢$@y}be@O@GQYeThélpr@E@ﬁr words, the

invention_ relates to a techni que of plé%% 15 back a
plavéiebsébprcanddees A rigHirymar i ks dne each managed

i nventl on
as “unrewritable data” in the above text section or “data to

be recorded on a file and 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
to third embodiments are each to be a compositional element of
the program at a time of execution of the program. On the other
hand, the playlist file and the clip information file each do
not amount to just presentation of data.

[0365]

<<System LSI>>

[0366]

According to the above first to third embodiments,
middleware, a system LSI, hardware other than the system LSI,
an interface of the middleware, an interface between the
middleware and the system LSI, an interface between the
middleware and the hardware other than the system LSI, and a

user interface. When these parts are incorporated in a playback
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a playback path i medi ately before a long junp is
separated between the stereoscopic video and a
nonoscopi ¢ video by perform ng allocation of a video
stream of the stereoscopic video, as described above.
it is clear that the present 20 invention is
industrially applicable. [Reference Synbols List]

9 ' t b 5 50 d
cci 338913008 ELLSL 3P oxtenty N ol 25, 5000 5000 70
T . 1 Extent i di at el
Th%é;g%géﬁggﬁgzgégg%8EET61§§B§22§§FessegxtLg?eb:ch %102
(o3, peanl ess extent block 5131L-5133L extents of
2D/ Teft-view streamin 3D 5 seanl ess extent bl ock

5133 R-3h3dped eitp aefe 1 abt e ML e IR bR 3R middleware
seanm ess extent bl'ock 5111 pl ayback path for 2D video

anbMegesinoddPa b aydasdePaite Tl aPl2Wwd feqridraars 1R tdim &sT,
junmp in a 2D pl ayback path over the recording area

itf 95 pbesiBUeardDreaantessnasbentichioakviel bpmeh®ngpatan 1el
in a 2D pl ayback path across a |layer boundary LJ2 a

exkongipunaridimerd2 i ayback dpakhopaenssofl thayeser interface,
boundary 189

the middleware, and the system LSI of the playback device. Note

that these interfaces are classified using wvarious

classification methods.

[Industrial Applicability]
[0368]

The present invention relates to a technique of playing
back a stereoscopic video. According to the present invention,
a playback path immediately before a long jump is separated
between the stereoscopic video and a monoscopic video by
performing allocation of a video stream of the stereoscopic
video, as described above. It 1is clear that the present

invention is industrially applicable.

[Reference Symbols List]

[0369]
5001 First 3D extent block
5002 Second 3D extent block
5003 Layer boundary
5004L Last extent of first 3D extent block
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15

CLAIMS 1. A recording nediumconprising a base-view
streamfile and a dependent-view streamfile recorded
thereon, 5 the base-view streamfile to be used for
nonoscopi ¢ video pl ayback, the dependent-view stream
file to be used for stereoscopic video playback in
conbination with the base-view streamfile, 10 the

recgbghﬁg ”EdEQEEHEV&H&e81a§E§8éCI BE%CﬁEBQOEQSQEE

shared area, a stereoscopic IC area, an

mongseepi ¢ spepi ELEmEEed: kRNt 8BRRCOPI C/ MONOSCOPI C

shared area being a contiguous area to be accessed

bot hiyhi I e a sheceqaEaBLCextanti g@ecks to be played
back and while a nonoscopic video is to be played

backisthesster.eosceptehfBNOSE ORIy 16164 3 eatbebng A0 3D
area in which a plurality of extents belonging to the
sebhasesy ewtestreasekil e and a plurality of extents
bel onging to the 20 dependent-view streamfile are
arranged-6mn3aRr i nt exkeaved ofanadghtbetiewof stheam in 3D
st ereoscopi c specific area and the nopnoscopic
seampéeski exaepa bépbnf contiguous areas | ocated one
after another next to the stereoscopi c/ nmonoscopic 25
shabédlarea, pheybegkepstbpiforspdeiviidecarisadesi ng an
area to be accessed immediately before a long junp
occBRieng in Plegbsrér pasbopior viPdeddsicaybacksand

being an area in which '
J a jump in a 2D playback path over the recording

area for storing a 3D seamless extent block

LJ1 a long jump in a 2D playback path across a layer
boundary

LJ2 a long jump in a 3D playback path across a layer
boundary
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extents belonging to the base-view streamfile and
extents belonging to the dependent-view streamfile
are arranged in an interleaved manner, the extents
recorded on the 5 stereoscopic specific area being
next in order after the extents recorded on the

st ereoscopi ¢/ nonoscopi ¢ shared area, and the
nmonoscopi ¢ specific area figifiggan area to be accessed
i mredi ately before a long junp occurring in 10
nmonoscopi ¢ vi deo pl ayback and having a copy of the
entirety of the extents that belong to the base-view

Str@@”hfE@%ofﬁﬁh@rﬁeﬂg%ﬁfQQﬂmﬂﬁiéhﬁgsbeb@@§H¥&§W stream

specific area. 2.7 The recording nedi im of C aim
fifle thel £oaPpeaidect keisieEeeeeapi £i Péaybaekqal thereon,
i nformati on and nonoscopi ¢ playback path information
r eceheethaldierebew bheesinerfeiobe opbCchel agkack qratdonoscopic
information indicating a stereoscopic playback path
vitede Vvaybdciyri ng stereoscopi c video playback, the
st ereoscopi c playback 20 path representing that the
ext ehies deparddeEnonvilesy stteresmrscaopi ténonoscbei cused for
shared area and the stereoscopic specific area are to
stegesprpeni cal V¥dplaypd aydskchutin heomopyaréonr ded tén the
the nonoscopic specific area is to be skipped, and 25
bagige ioe¥sebpeanplayback path information indicating a
nonoscopi ¢ pl ayback_path to be valid during, nonoscopic

vi dé8pl aybackeaHEd Hedoscopi CMfaiiack pat Raving a
re resenth? 191 that the_extepnts bel onging to the )
St 2T SRS m@a}ﬁswewan&h@m@ r@€Bfded on Shferecscopic

St er epscopi ¢/ nonoscopi ¢ _shar ed, e
specific area, and a monoscopic specific area,

the stereoscopic/monoscopic shared area being a
contiguous area to be accessed both while a stereoscopic
video is to be played back and while a monoscopic video
is to be played back,

the stereoscopic/monoscopic shared area being an area
in which a plurality of extents belonging to the base-view
stream file and a plurality of extents belonging to the
dependent-view stream file are arranged in an interleaved
manner,

both of the stereoscopic specific area and the
monoscopic specific area being contiguous areas located
one after another next to the stereoscopic/monoscopic
shared area,

the stereoscopic specific area being an area to be

accessed immediately before a long jump occurring in-
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area and the copy recorded on the nonoscopic specific

area are to be sequentially played back but the

extents recorded 5 on the stereoscopic specific area

are to be skipped. 3. The recording nediumof Caim1l

further having a plurality of recording | ayers,

wherein the long junp is a junp between the recording

I 4. . c ' dj [ sing : .
sl A ST BV L B el deped wnion

£ eLor : b < Vi fi
ex%é%ﬁﬁ%nosé%%?%hgséégﬁh%lé%%%c€?%¥%é?ﬁégggggggbébav#%§gntS

stgAmile vagd 05500 6 WALT P AYBAC o 1P
beconbln_a i on gﬁ?hd%%gﬁgggg?S?eﬁ(s%Fggﬁgﬁgrlé? the anged
inf &GQr dnRe MU VAN G Mg A, COMHd JHQUS AL Aot o the

plurality of extents belonging to the base-view stream

st dddeophe apelcired &tyreh Bxtient ndel ongideaée dheer the
dependent-view streamfile are arranged in an

exitiiref ¢ eagedrd@ingh, t3ardtagebicrbmic fxbabl degliahdsRgred
to the dependent-view streamfile. 25 5. The

areecoramdg nmedi um of Caim4, wherein pictures stored
in the dependent-view streamfile are conpressed
bas&theomonbecdpiare speaid iat | amsan bbdipigctanm earsebored be
in 192 the base-view streamfile. 6. The recording

acegd sed ofi miled hade lyhepefore taadsieg Jjuage ofcpaukists in
stored in the dependent-view streamfile 5 to a .

mogeEsHep 1 Fsvideertavhagk aaddtayingt @ agpypedkehe entirety

stored
of the extents that belong to the base-view stream file

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
iridicating a stereoscopic playback path to be valid during
stereoscopic video playback, the stereoscopic playback
path representing that the extents 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

the monoscopic playback path information indicating
a monoscopic playback path to be valid during monoscopic

video playback, the monoscopic playback path representing
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in the base-view streamfile to a decoder. 7. A

pl ayback device for playing back video images froma

recordi ng medi um the playback device conprising: 10

a reading unit operable to read a base-view stream

file and a dependent-view streamfile extent by

extent, the base-view streamfile to be used for

n pi i.deo I , <th n{ = Vi .

e e S e B DR M g R e

o [ ' t ASe- /] fid.e.
R R Pad O 2 e TP b g or i ghared
ar@ReLAR €h‘e°c%?39/r LeBURES 2P IR E 5L r@pé‘@ig&c area

and a decoder “unit operable to recelve conpresse

arl EbWES Bt nad léﬂglﬁ?e@xbﬁ&ksbﬁtoﬁhé hef &adsbd d8kded

20 units, Then decoding the conpressed pictures, the

onl e¢e¥ dPgrebdiddpNavEpaca f i e4£85CaRC/HMNHSCORESped .
shared area, a stereoscopic specific area, and a
nonoscopi ¢ specific area, the stereoscopi c/ nmonoscopic
shared area being a 25 contiguous area in which a
pl uBal The odfecxtrénhy heldingn ngt Coatie Ib&se-dhiew having a
streamfile and a plurality of extents belonging to

pluha diependéntredicewl s g ehayeirlss, arleezeiangéed 1k93gi puap is
i nterl eaved nmanner, both of the stereoscopic specific

a guewp dpetwhen mdmstepprddmeri ¥ayensea bei ng
contiguous areas |located one after another next to
the stereoscopi c/ nonoscopic 5 shared area, the

stereoscopi ¢ specific _area being an area_in which
4. A recording medium comprising a base-view stream

file and a dependent-view stream file recorded thereon,

the base-view stream file used for monoscopic video
playback,

the dependent-view stream file used for stereoscopic
video playback in combination with the base-view stream
file,

the recording medium having a contiguous area in which
a plurality of extents belonging to the base-view stream
file and a plurality of extents belonging to the
dependent-view stream file are arranged in an interleaved
manner, starting from an extent belonging to the

dependent-view stream file.

5. The recording medium of Claim 4, wherein pictures
stored in the dependent-view stream file are compressed

based on inter-frame correlations with pictures stored in
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extents belonging to the base-view streamfile and
extents belonging to the dependent-view streamfile
are arranged in an interleaved manner, the extents
recorded on the 10 stereoscopic specific area being
next in order after the extents recorded on the

st ereoscopi ¢/ nonoscopi ¢ shared area, and the

[ pecifj having a copy of the
th%ﬁ?%%%?gv%?at%gléi eﬁ%nghat bel ong to the base-view
stream 15 file and are recorded on the stereoscopic

specific area, wherein when a stereoscopic video is

pl agedrRacks -4£pg i hepdERd untBiet c38qHent ighb¥eh @8t ransfer
extents fromthe Stereoscopic/ nonoscopic shared area

ra2d oA Ridlad el ys 28rkdansf ehe tdepéradnextants dioréha file
first and second read buffer units, immediately

tobgiqEodet ANY ljowEr eeeiH bi figahs feat eneesedppackbdeostored
pl ayback, the reading unit sequentially reads extents

inf e theset et easapreanpédilfld cc@5aadeacais al ternatel y
transfers the read extents to the first and second
read buffer units wi thout accessing the nonoscopic
specific area, 194 when a nonoscopic video is played
bacK, Bheladdaal deniice ehdr pdlayaxyehaskbstigiep ngmages
to the base-view stream file fromthe _ o
fromepessstpiEinorvedopinc $He dilayeacindeviliGa STEMRr feng:
read extents to the first read buffer unjt, 5 and
i madiraad inerbié LRVMRYPLaNE KR Agbpse-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 combination with the
base-view stream file;
a first read buffer unit and a second read buffer unit
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
units, then decoding the compressed pictures,
the recording medium having a
stereoscopic/monoscopic shared area, a stereoscopic
specific area, and a monoscopic specific area,
the stereoscopic/monoscopic shared area being a
contiguous area in which a plurality of extents belonging

to the base-view gtream file and a plurality of extents

belonging to the dependent-view stream file are arranged
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nonoscopi ¢ vi deo pl ayback, the reading unit reads the
copy fromthe nonoscopic specific area and transfers
the copy to the first read buffer unit wthout
accessing the 10 stereoscopic specific area. 8. A

pl ayback device for playing back video images froma
recordi ng nedium the playback device conprising: a

inf dH_ &QPi%aQE%F ﬁhé? read a base-view stream 15
fiTe and a

ependent-view streamfile extent by

eXtBBEh._EQe_@ﬁée'%#§9%S§@3ﬁﬁéil d0iPecusgdebOrand the

nonoscopi ¢ vi deo ayback, "t he dependent-vi ew stream

mohids@®:d9i besyaed iQr 254 £r8a%aePicoM He@oRkaykatks iThcated
conbination with the base-viéw streamfile; 20 a read

onkUfd Bf e ¥nidn OPes abRE0 sbOrEheXkerired£88phY: /rdibscopic
reading unit; and a decoder unit operable to receive

she@®yd essed, pictures contained in the extents fromthe
read buffer unit, then decoding the conpressed
pi ctheeste2eddwp caxpkod fiedammahbeiing ancareaginughich
area in which a plurality of extents belonging to the
exhaseybelaigEagtéidthe ebaplawvattrganf Leteeand extents
bel onging to the 195 dependent-view streamfile are
bedorgiges o tnei depehdardd-vhawnet resradtiilyy dreomennged
extent belonging to the dependent-view streamfile. 5
ing am phagsdEededi BeIRT pl aYienEHRERLF deRCPHEges on the
froma transport stream having a base-vi ew vjdeo
stemesrORhd 8PeSidide RLSR evRFed et damuier B Ekey the

therein, the _ base-vi ew vi deo streanntf be used for
eXHsiHst opPEOFRh on the stereoscopic/monoscopilc shared

area, and

the monoscopic specific area having a copy of the
entirety of the extents that belong to the base-view stream
file and are recorded on the stereoscopic specific area,
wherein

when a stereoscopic video is played back, the reading
unit sequentially reads extents from the
stereoscopic/monoscopic shared area and alternately
transfers the read extents to the first and second read
buffer units,

immediately Dbefore a 1long Jjump occurring in
stereoscopic video playback, the reading unit
sequentially reads extents from the stereoscopic specific
area and alternately transfers the read extents to the
first and second read buffer units without accessing the

monoscopic specific area,
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pl ayback, the dependent-view video streamto be used
for 10 stereoscopic video playback in conbination with
the base-view video stream the playback device
conprising: an extracting unit operable to extract

t he base-vi ew video stream and the dependent-vi ew
video stream fromthe transport stream 15 a first

buf (8 L SRerablect 0150008 4 e syLhagLed haserylewng

vi deo St ream a~secon uni't dpera Ie

un‘ftttoﬁ.”%atd?o é{: é&@é’ntgeﬁgfgﬁggﬁlg W ‘é'h%egagé e\?:['éw stream

therein; unitt oper to receive

Fif@aser i‘bﬁwt\ﬂéjegtm%%jocé %ﬁ?% apghihe-sspe ng:gfﬂiréldie‘é(rea and

video streamfro units "and code the

t R3S @ W IV 480, §tEgaRLRRA tbhe hedeReRde Haad E},Wlﬂf deounit,
stream and a switching unit operable to switch

anetween the first and second buffer units on a
pi cture-by-picture basis so 25 that the base-view
vi dean@idieare Bpd Werslependenttonhgw gy sbreammieg in
alternately supplied to the decoder unit, wherein 196
monts dopd ogridded hel appaaki, othef rébdiswy taiimgead the copy
determ ned by using decoding time stanps attached to
£ ruine tidree snomo $ hephas epea et ¢ deoest apdntaethisfers the copy
dependent -vi ew video stream 5 10. An integrated
teci thei tfivsbe meadt dibhea playbackitlevtcea¢eessing the
pl ayi ng back video inmages froma recording nedium
stiee o9 ePL 6t SPaFF LUt aE6Mpri si ng:

8. A playback device for playing back video images
from a recording medium, the playback device comprising:

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 combination with the
base-view stream file;

a read buffer unit 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 unit,
then decoding the compressed pictures,

the recording medium having a contiguous area in which
a plurality of extents belonging to the base-view stream

file and a plurality of extents belonging to the
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a decoder unit operable to receive conpressed 10
pictures contained in extents read fromthe recording
medi um then decodi ng the conpressed pictures; and a
control unit operable to control supply of the
conpressed pictures to the decoder, the recording
medi um having a - 15 stereoscopi ¢/ nonoscopi ¢ shared
r st ereoscopi_c ecific _area d. nQscopi ¢
AT LFeY SrReat Sidicaas ahmomicdptd aiieateaved
' a I u a i ' pl A _
mae%%‘ts %g?%%&?l% 5%%&2 bége\-ﬂk\%%@?r eg%i g l%d %O the
d &@éﬁﬁyvggﬁg@gﬁzga el onging to a dependent-view
treamfile are arranged in an interleaved manner,
the base-view streamfile to be used for nonoscopic
vi deo pl ayback, the dependent-view stream file to be
used for B8RO R Mk & epopH ngNbae®hjingd b Odmages
B L B 1 o DRIy ok J
£ r¥Ine L OSEQREposRe Y t€aml Bavary tdeba 8BRQSGAPIEideo stream
specific area being contiguous areas |ocated one
ardl helepantibear Reddw vd dde ssirss 20300Pt CHrerescoheteikd the
shared area, the stereoscopic specific area being an
bameaiewwiideo ext eatn el drgi nged fore hasesdapdic video
streamfile and extents belonging to the
pléefenclent theedepersant + Vecor widla@rgfededmi noahe used for
interl eaved manner, the extents recorded on the
stareedsebpicc ¥pees | plavdmdei nglnesembinacdeon attigh the

the extents recorded on the stereoscopi c/nonoscopic
baggmetevaredecasdream, the playback device comprising:

an extracting unit operable to extract the base-view
video stream and the dependent-view video stream from the
transport stream;

a first buffer unit operable to store the extracted
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
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
that the base-view video stream and the dependent-view
video stream are alternately supplied to the decoder unit,

wherein
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t he nonoscopi ¢ specific area having a copy of the 10
entirety of the extents that belong to the base-view
stream file and are recorded on the stereoscopic
specific area, wherein when a stereoscopic video is
pl ayed back, the control wunit controls extents to be
sequentially read fromthe 15 stereoscopi c/ nonoscopic

can b PR ThiE At BRErBkaCToRT oot A 03 unit ds

deitrer%g_ﬂﬁégl YOép\e/{lgg.glggl égg%gkﬂ{? QGG r.égﬁmgﬁ attachqu to

st ereoscopl he contro nt contro

pitfuRdEnt st o hesequential Ly, r dé&om#%?%?%nsﬁﬁqedthe

stereoscopi c specific area and alternate

depeddinf L {$EwaRd aascopdergpd buffer units without any
access to the nonoscopic specific area, when a

nonoscopi ¢ video is played back, the control 25 unit
controls only extents belonging to the base-view

stream Ahl enteghe tseguenttal kytoesd d@Atkleon a playback
st ereoscopi ¢/ nonoscopi ¢ shared area and transferred to

del98d heoti Htaytad badler vidido mndgeenefiraheby hedor@ing
a long junp occurring in nonoscopic video playback,
methenconthel intielgraornedobs richel ¢ copyptrd sieng ead from
t he nonoscopic specific area and 5 transferred to the
firat deaddsmif f eaniihi t opettedoie anyo areessveo tdmmpressed
,Stereoscopic specific area. 11. An integrated circuit
picguresoganédigied phaydratkntgevieadf girgm agheg Peeckrding
vi deo i mages by using a_ reading _
medium, theén decoding the compressed pictures; and
a control unit operable to control supply of the
compressed pictures to the decoder,
the recording medium having a
stereoscopic/monoscopic shared area, a stereoscopic
specific area, and a monoscopic specific area,
the stereoscopic/monoscopic shared area being a
contiguous area in which a plurality of extents belonging
to a base-view stream file and a plurality of extents
belonging to a dependent-view stream file are arranged in
an interleaved manner, the base-view stream file to be used
for monoscopic video playback, the dependent-view stream
file to be used for stereoscopic wvideo playback in
combination with the base-view stream file,
both of the stereoscopic specific area and the

monoscopic specific area being contiguous areas located

one after another next to the stereoscopic/monoscopic
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10 unit that reads a streamfile froma recording
medi um extent by extent, the integrated circuit
conprising: a decoder unit operable to receive
conpressed pictures contained in extents read from
the recording nedium then decoding the conpressed
pictures; 15 a control unit operable to control the

%e?iy the conpressed pictures to the decoder
shan %ﬁéﬁéln the recording nedlun1haV|ng a contiguous

afeéhb”s%@k%%sé%§&¢f§$é5§f ?urngél%. QQQAEQathaMhlch

base-Vi ew Stream Ity extents

ex*E%lrﬁi@ g '?#?é‘ eey\(,—gQng{f@g}nf Fl8c348d extents
|n an T nter ave

arrange manner, starti ng from an

beg indel Onah 8% é gehbie riepReNERNE t?fb@m\f‘d #ineamdd lfrranged
ase-view streamfile to be used for nonoscopic

anIadeolnebﬂ@ﬁkedt herdependenle végreatiseareéblaeto die the
used for stereoscopic video playback in conbination

steridbddepi @5spasd-MiEew st s dasihgl aexi2 irAordéegifted the
circuit to be nounted on a playback 199 device for
exfilemt \grback dddleon i whge s if & peva clains froohossopedam shared
havi ng abase -view video stream and a dependent -view
areiedearsdream nul ti pl exed therein, the base-view video
streamto be used for nonoscopic video playback, the 5
depéh@emomwppii@ecsmcéém Epeavbeying a copy of the
st ereosco vi deo pl ayback in conbination with the
enfagee Sy Vh@e@Xté}ﬂt@a aftheeilpnepEat e Haarview stream
conprising: an extracting_ unit operable to extract the
figgsengd awe wererdete om %@@ e HRPERPBIC ARSF I YEoarea,

streamfromthe 10 transport stream
wherein

when a stereoscopic video is played back, the control
unit controls extents to be sequentially read from the
stereoscopic/monoscopic shared area and alternately
transferred to a first read buffer unit and a second read
buffer unit,

immediately before a long Jjump occurring in
stereoscopic video playback, the control unit controls
extents to be sequentially read from the stereoscopic
specific area and alternately transferred to the first and
second read buffer units without any access to the
monoscopic specific area,

when a monoscopic video is played back, the control
unit controls only extents belonging to the base-view
stream file to be sequentially zread from the

stereoscopic/monoscopic shared area and transferred to
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a decoder unit operable to decode the base-view video
stream and t he dependent-vi ew vi deo strean a
switching unit operable to switch between first and
second buffer units on a picture-by-picture basis so
that 15 the base-vi ew video stream and dependent - vi ew
video stream are alternately supplied to the decoder

e g Bl BUGhel chhiBhe i ng of the. operati on
ggcgg‘lﬁiﬁ?%él%igga%g%%%ac 2dd‘f%§§g: gﬁgn eg’?ﬁé.t eing in
mog%;?ﬁ)f%’o\\éj.ggg PhsAEAnd {he -dapeRdeniiM &% H59s the
copy to be read from the monoscopic specific area and
transferred to the first read buffer unit without any

access to the stereoscopic specific area.

11. An integrated circuit to be mounted on a playback
device for playing back video images by using a reading
unit that reads a stream file froma recording medium extent
by extent, the integrated circuit comprising:

a decoder unit operable to receive compressed
pictures contained in extents read from the recording
medium, then decoding the compressed pictures;

a control unit operable to control the supply of the
compressed pictures to the decoder unit, wherein

the recording medium having a contiguous area in which
a plurality of extents belonging to a base-view stream file
and a plurality of extents belonging to a dependent-view
stream file are arranged in an interleaved manner, starting
froman extent belonging to the dependent-view streamfile,
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 combination with the

base-view stream file.

12. An integrated circuit to be mounted on a playback
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device for playing back 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
depehdent—view video stream to be used for stereoscopic
video pléyback in combination with the base-view wvideo
stream, the integrated circuit comprising:

an extracting unit operable to extract the base-view
video stream and the dependent-view video stream from the
transport stream;

a decoder unit operable to decode the base-view video
stream and the dependent-view video stream;

a switching unit operable to switch between first and
second buffer units on a picture-by-picture basis so that
the base-view video stream and dependent-view video stream
are alternately supplied to the decoder unit; and

a control unit operable to control the switchingunit,
wherein

the timing of the operation of the switching unit is
determined by using decoding time stamps attached to
pictures in the Dbase-view video stream and the

dependent-view video stream.
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