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[ Tschni cal Pdel d] LO0011 The present invention relates to a
t echnol ogy- for stereoscopic video playback and especially to the
all ocation of a video stream axis recording nedium 10LBackground
Att.) (00021 Thprdi stributian of noving image contents, optical
di scs such as DVDs and. Elu-ray discs (BDs) are widely used- EDs are
with |arger capacity- conpared with DVDs and thus capable of 15
storing quality video i nages, Specifically, for exanple, aDVD is
capabl e of RECORPAYS MERMUH; d PAANBACKI ORV(ISH), ANRYENTACRATED CIRCUIT
resol ution. of 640 x 480 according- to the VGA, and 720x430 accordi ng
to the NTSC standard_ In contrast, a BDis capable O storing
definition. (ED) imagesatth. emaxi m snresolution. 20of 1920 x 1080.

,C) 003] TeChanﬁl éehnfl] yeals: there is an increasing nunber of.
nDV|e th? us e custoners caul enjoy stereoscopic (which is
ref er red. 98 &% three-dinensional. (3D)) video inages. In 25 response
to this trend, devel opnents of a technol ogy' ale underway, the

t echnol ogy for Forkh %‘?fvﬂd’é‘ﬁeri'h’éﬂ'é 55 Sah 6[5’t|§alt%?1%%°in?9ﬁou€°r

degradin an bnmage qu the. requirenent to he satisfy is
oD e R R A o P EaRe Tt SR TR t6 Fi ek eation

of O ai 'nf;i%%l Snaro a0y %é%f'ifﬁggél' R eRLee S ol ed Lo as mono S cop
a. c video |nages)SUCh a playback device
10 [Background Art]
[0002]

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

15 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 storinghighdefinition (HD) images at the maximum resolution

20 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)) video images. 1In

25 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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herei nafter referred to as "20 pl ayback device". conpatibility, it is
necessary to produce two different optical discs per content, one to
be used for 3D video playback and the other for 20 video ol avhack.
This woul d cause increase in cost 10 Accordingly, it is desn bA to
provi de an optical disc storing 30 video inmages in a manner that a 20
pl ayback device is allowed to execute 20 video playback and that: a
pl ayback devudeeseppotdimghack safy betthz20 ame idRovifegek nmage sr wbi-eba
is hereinafter referred to as "20/3D pie a ckis allowed 15 to execute
both 20 amd 3Dtiicddo gl aybatk. af @RA4ikr to EhG:1r589 cospatsthdanity cwith
ramillustrating the nmechanismfor ensuring the conpatibilityan <
optical dipdeybeoki ngie3bD adsleohamages wirtlht ckp deybaels Pateptbbdcumnent of
1) 20 An optical disc 2401 has a 20/ le f t -view 2W (Audio Visual)
stream IWoedimgnagipinght -(PewvAVest teagefi ((ehiebotdetll $hefebarrFheto
20/ 1 eft-view AV stream contains a ew stream The 20/l eft-vi ew stream
repr esent §Svi BeBCFRBRES tWLIRO vilgRBEE)to EUFEf:a @JeveRck vAevice is

eweeoscopi ¢ playback and An the other hand, also all owsponoscopic
pl ayback ﬁéenliﬂaﬁﬁe@ﬂ EGLAVTEEr Ean7Fi | 20 cohe BPASK ad Y 4he - vi ki 8PREak e

Vv t to b ble to th
vi ot | nCOTBREGRINIY o Ay BaRReSAHEY [ B CEFER Y FRE oL Cal

T BB S LS LG RR S A  SaRl £
streams | %t?&érffgij% P€Ge2S P back. This would cause increase in cost.
10 Accordingly, it is desirable to provide an optical disc storing
3D video images in a manner that a 2D playback device is allowed
to execute 2D video playback and that a playback device
supporting playback of both 2D and 3D video images (which is
hereinafter referred to as “2D/3D playback device”) is allowed

15 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) .
20 Anoptical 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
25 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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es of the left- and right -view streans are alternately dispcry 48
seco 1005] As shown in FIG 5%, the 2D/l eft--view and
right-view A. streamfiles are divided into a plurality of extents
2402A- 24020 10 and 2403A-24030, respectively, in GOPs (group of -es)
on the optical disc 2401. That is, each extent contains at |east one
GOP, Furthernore, the extents 2402A-2402C of the eft-view 2W
stream . f piggitang/d heexbentiewd403A 2403 ofcdirec r pyatbatew TWestveasd
file are alternately arranged on a track 15 2401A of the optical disc
2401. Eacstirwemad jhacentthex tsamtes £2402A124.c03At 2UFFHer2403Barkntation
2402C- 24030 have the sane | ength playback tine.” Such an arrangenent
oits is réfieesedhibtasd fawn each beheednbrobdm froheaamd. Fecordeupia,
an nter |eaved arrangenment on a resoding nediumare used 20 in

ster eoscop&@qotlawg@m&amltﬁmfobb@ml@qﬂ aybaekrs igs2ddsanidsenebesetond,
10006] shown in FIG 59,e 2D playback device 2404 causes a
2D optd calthi §€aa?ﬁ\fef sAhGA RS Eb - sTRAUEHEN W e A8 TERBISeRF RSt ernately
2402. A. -2402C of the 2D/l eft--view 2Wstream fromthe optical disc
2401 and Qlﬁpééae@eéaﬁgﬁ'idé@D%ﬁ?qggquentlally decode the read

extents |q § ?ft view franes 24061J. As a result., left views,
i.e., dé§>; nages are played back. on a display device 2407. Note

i ac 5281""{ S des ﬁeem o ko oF b ChRs oo bef Fof HeRca dnb' ShE 7 65t A
s ot e el e S s e A S S s e
ppg%ggﬁk Pgrenx%ggAggQEggpthsggseymg, 1hesssl egd Al o BPc‘éh‘}%%) on
the optical disc 2401. That is, each extent contains at least
one GOP. Furthermore, the extents 2402A-2402C of the
2D/left-view AV stream file and the extents 2403A-2403C of the
right-view AV stream file are alternately arranged on a track
15 24012 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
20 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
25 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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di sc 2401, causes a 3D optical disc drive 2405A to alternately 10
read the 2D/ le:ft-view AV streamfile and the right-view AV stream
file extent nt fromthe optical disc 2401 nore specifically,

i n.theorderofthe reference nunbers 2402A, 2403A, 2402E, 24035, 2402C,
and 24033. O the read e s those belonging to the 2D/ 1 eft-view stream
are supplied to a left video decoder 2405L, whereas thosebel onging-to
the righti-¢iewstridan anegsspptd edalyedabatghin v desptllegotieri 240687 .
The vi deo decoders 2405L and 2405P. alternately decode the received
extents i Nbbevitledb fhanesr8f6Remeaspect el pxtAsita. 2h@2ml-124d2f tomnthe
right video inmages are. .ternately displayed 20 on a 3D displ ay

devi ce 240Btirals§hehrdrikzadts cesdigried he m'L\EWCchf nghe efaelanmtkrfginance
video i mages, 3D gl asses 2409 cause the le.": and right |enses

t Eccpaci f?éFiI gherrra®lyg rRirowsh thite 2BDograsseésdigqgoorinages0la so as
presented on the display device 2408 aggear to be 2D video inages,

[ 0009 Astae¥tyiedcaneess pheybypanifesnpever it - WipW &Y 8ptremidlsc
havi ng- 35 Vld 0 images to be used. for both 21) video playback by
a. 21) pl 9883 device and 31) video playback by a 21)/3D pl ayback
device. [Reference List) 6:Patent Docu 09 Pat ent _ Docunent
11 Japanese Paggn?hﬂﬁn 3%%67'5?5ﬁhﬁ93?Qﬁ3%4éh91% $ﬁvﬁfﬁT%%ﬂﬁlC%?en

PrOblen]]achpglng the selection of 3D video playback from the optical
disc 2401, causes a 3D optical disc drive 2405A to alternately
10 read the 2D/left-view AV stream file and the right-view AV
stream file extent by extent from the optical disc 2401, more
specifically, in the order of the reference numbers 2402A, 24034,
2402B, 2403B, 2402C, and 2403B. Of the read extents, those
belonging to the 2D/left-view stream are supplied to a left
15 video decoder 2405L, 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
20 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.

25 [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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There are optical discs having a. plurality of recording | ayers such
as a. dual layer disc. Wt]:. such an optical disc, a series of AV
streamfiles may' be recorded on disc areas 15 extending over two

| ayers, Even with a single |ayer disc, in addition, a. series of:
P-.V St:tea:M f :Lies may be recorded on separate areas iheAhl., nen
which andif.f etxret f i le is recknxlsd, In such cases, the optical
pl xi kup ofriasooplagphcHilse #r2yeneastscit ddvivecid 3 4rijasp pdrayiback
timmik jimkp in data reswiing finmms the erfnnLcal 20 disc., The. f
SCUS j uel pyi 8 aD11iDxppagbhtkadevhyea | ayer switnchniv..q, and the
trs"rr lunp is a -.lunp caused by a. novenent of the optical
cdx,...up in a. radial di,flecrhon of the optm xal. ddhc. Generally,
these junps fr.:valve lonsex seek time, thus caitlad |I.ong junps,
Enur ar i MngRséantess LiEdéo pl ayback rxTardi ess of a |ong junp needs
25 the extent. accessed imedi ately before the long junp to have a

| ar ge i zéPeRBUHhPPEUBEREEfy the condition for preventing buffer
undertiow in a_video decoder during the long junp, [0011] In
order to $8PPEty the above-nentioned condition in both 21) and 3D

vi deo pl ayback when the 2D hef t-view AV streamfi]e t he

ri abt - vi ew ACCRLeBPRUPEPE &F e VAPAERGED FIAT SAHF | ’eﬁ%%ﬁ%hi manner as
shovn in FIG 59, however, the area accessed i medi ately before the
long junp needs to have a larger size of an extent of the right-view

AV stream L] i.n dition, t sufficiently larger size of the
ext ent of[%HES§EYI%gt?9ygﬁFﬁ§n%treanlsince both the extents have the

same ay L e ult, a 2D13D pl ayback device needs to
alloégie Z%FEP%%EE%uﬁiggl%g acity to a right, video decoder, the

buffer capggihpy |arger than that satisfying the above-nentioned
condition. This is not desirable since it prevents further reduction

in buffer capaghtycandefynrther1i FPEOKEARDE nhNaMBIREY1 €LY 6FePE¥o0hiag
layers such as a dual layer disc. With such an optical disc,

a series of AV stream files may be recorded on disc areas

15 extending over two layers. Even with a single layer disc, in
addition, a series of AV stream £iles 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

20 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 jumps.
Ensuring seamless video playback regardless of a long jump needs

25 the extent accessed immediately before the long jump to have
a large size enough to satisfy the condition for preventing

buffer underflow in a video decoder during the long jump.
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15 pl ayback device. [0012] An object of the present. invention
is to provide a recording medi um having streamfiles recorded thereon
in an arrangenent to allow further reduction in the buffer capacity
20 necessary for stereoscopic playback. [So).:Lot to Prob .1. ern.]

| reC0. 1*medi um accordthe invent.ion 25.-a basel/4st.rfile and a
streamfile.)rded thereon, Thel/4..1/4..'' stream to be used for
nonc, copi [0DdeDd dependent-view streamfile is to be used for

st ereoscopi c video playback in combination with the base-view stream
file, The recoidioyfamdicusnhasia Hiepboseopicritnomesicopigishanein both
are-a, a stereoscopic specific area, and. a nonoscopic specific area.
The st er edBcopt honessopileybhaskedhaneahes2B/ toht i guodsharsdareambleile
accessed both while a stereoscopic video is to be played hack and

whi | e a nBRBSEEPF ETVEdESSHAY stbeapl Bl apgckrrapged in an 1nterleaved
st eregscopi ¢/ nonoscopi ¢ shared area is also an area_in which a

pl ur aPi t y"3REBHt £510SBEMENgHRg FE -t he® bad¥¥$EIm f e A RWFFEY
extents bel ongin 0 the dependent-view streamfile are arranged in
2 i nt or | CHOGHLABRNEr DEBBTR DRet TS BREBSEOTNE SPEITTs & A e 1 AR
nmonoscopi c_specific are re contiquous areas | oc one after.

anot her n@kt ?oe)ﬁ%n%Sogt%P%o@c%ﬁb Jrﬁ)"ﬁo%%o '%e%rﬁg@ge ajl’%aa}c{él'wélon =6
st er eoscopi ecific.area is_an.area.t e sed | at e .
before a o%é]??h(r%é%g% rJre'?ﬁaefns}s%%r%fos%é%i%%%%%ooglﬂa%?(yﬁ%%_vmw

St er €0SCORY C. SPELH 0o AL 815 A0, A0 A1eg L WhEChaRX Lo ek ongh 09

to the base-view stream e and extents ngli ng to

dependent zyi ream,fq I i
; ecopge g %% ate‘r%’eeéﬁsltlz:r,g%sécl%lfgal,%‘&;g_gyk{agwﬁgvﬂ&eaﬂeé&é {PRBA8LcatRe s8xd LS

cific area are next in order after

the ext e%§ff§£°&f ;?c?@ytﬂ? SHELBRSGORLE/ ARRGSEODI Ehég&_ﬁ?%e%r@é’pggﬁty

nonoscopi ¢ : apeci .,("area is™an area to he accesse

i mredi at el ¥rfet airfirAe hQB G d tUHE OGIHEhE Ry NLaRon 81 6ndd Bbneition. This
is not desirable since it prevents further reduction in buffer
capacity and further improvement in memory efficiency of a

15 playback device.
[0012]
An object of the present invention is to provide a
recording medium having stream files recorded thereon in an
arrangement to allow further reduction in the buffer capacity

20 necessary for stereoscopic playback.

[Solution to Problem]
[0013]
A recording medium according to the invention
25 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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vi deo pl ayback. The nonosco ic specific area has a cony streamfile
and are recorded on. the stereoscopic specific area_ [Advant ageous
Effects of Invention) [0014] When video i mages are pl ayed hack
fromthe recording nedium according to the present invention

descri bed above, the stereoscopic specific area is accessed

i mredi ately before long junp occurring in stereoscopic playback,

wher eas t depEkhd®neseopC sSRRGIH Ift 1F e it agcessel igmedietebycopic
before a long junp occurring in nmonoscopi c playback. Tints, the

pl ayback edtded qylsyeaeasdepicongbaybaciorand thetheapback-vpawh sftaream
mono s ¢ op i ¢ playback are separated i nmediately before their
respect i véillat xjTHainpscofhi agamledisin e exd entte sézesopfid eosbisearic
Les arranged on the stereoscopic specific area to be determ ned

r egar dl esshofrathe red eats st zeoskcdriec bases Vi o sste@amrghsdtoppstdwpic
mono 2: COLD c specific area :specially, sizes an in arrangement of
ext entds r EEG @ritde- silee sUsTHPPECOFPei MPBOGCED Iat sl Toderrpa is
designed to satisfy only the condition for 20 seanl ess playback of
st er eoscofi ECRCdEBITHRaFeEa IHRI&FeAGERS DRdtRED wekland srereoscopic
arrangenent, of erecorded on the rmnoscopi(i:d'rsﬁgfii fic area are. allowed

to be desVdiEdP t1° saPi 8Fy PIAKER heaEsngint B SedTEICHPAhackiep

DUt or _oapdety SReBdesig DTOK - sFBResbEI e PRy EAOICReanoheC Shared
cchemat | G20 Aty & SHOW NG a THRS 0t LEAGE b % UL Y rehi GREeRtS
accorgy ngptq shd{h§te SN PEAL Of; P& PLESENE 11 AVERY W blurality 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 are
contiguous areas located one after another next to the

15 stereoscopic/monoscopic shared area. The stereoscopic
specific area is an area to be accessed immediately before

a long jump occurring in stereoscopic video playback. The
stereoscopic specific area is also an area in which extents
belonging to the base-view stream £file and extents

20 Dbelonging 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

25 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

7



FIG 2 is a. schematic diagram showi ng the data structure of a BF-ROM
disc shown in FIG 1; FIG 3 is a schematic di agram show ng
an index table stored in an index file showm in FIG 2;

FIG 4 is a schematic diagram show ng el enmentary streans 10

mul ti plexed in an AV streamfile 2046A used for 21) video pl ayback
shown in FIG 2; FIG S is a schematic di agram show ng an

ar r angenest refanpdcdKet siridh saach et endatiaoy sheeahemaldd phexedsprctitfel c
AV streamfile showmn in FIG 2; 15FIG 6 is a schematic di agram

snowi ng aaderail of a nethod for storing a video streaminto PES
pacKets shown in FIG 5; FIGS, 7A, 71-3, 7S are, schematic
views respectively show ng the format of a TS packet; the format of a
source packet, and an arrangenent of source oack.ets constituting the
Au streamlPEVanpeshews FALFFGS 5f InventiomlG 6 is a schematic

di agram show ng the data structure of a PMI; FILL 9 is a
schematic ! Spéégam showi ng' the data structure of a clip information
file shown in FIG 2; , FIG 10 is .a emati.c di agram sho

the data struc{’qh}eé‘ Yordst FRARPEATS Biﬁé’e?irﬁ%‘?slﬁgﬂff’&‘nt%?ﬁﬁﬁg lﬁlgd‘m%lgm
FIGS. 4.1A and . 113 are ematic_views snow the data . s cture o

an entry feap° §ﬂ6\%ﬁlgt R Bfesers ¥ eeth Igna i agramgéﬁve’

OWi ng
e AL AL 19 o S SRR <
long jump occurring in stereoscopic playback, whereas the
10 monoscopic specific area is accessed immediately before a long
jump occurring in monoscopic playback. Thus, the playback path
for stereoscopic playback and the playback path for monoscopic
playback are separated immediately before their respective long
jumps. This allows the extent sizes of the stream files arranged
15 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
20 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

25 necessary for stereoscopic playback can be achieved.

[Brief Description of Drawings]
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PIGS, 1.4A and 1413 are schematic views showi ng the rela8Fin a by the
bet ween playback It sect hs playiteminformation to be connected when
the connection condition 1310 indicates i'5" and "6", respectively;
10 FIG 15 is a. schematic diagram showi ng the data. structure of a
playlist file when the playback path to be specified includes
subpaths; FIG 16 is a functional block diaramof a 2 playback 15FI G
17 is aof [system paraneters stored n player variable storage unit
shown. in FIG 16; FIG. 18 is a functional block diagramof a
system target decoderishowrhdmaftliG dilégram showing &l €619 8 @sage of
schemati c di agram showi ng an arrangenent of 20 extents on the disc
1.01 showa irrcBik@Ging; rdd)uOatsoadsehenat iacramsthomnngdihent of the

processi ng channel for conver"..Ing an AV streamf ile read f rom
t he BD- ROMrdesotl0dventdoD vi deo data VD and audio data AD in the 2D
pl ayback device shown in FIG 16; FIG 21 is a graph show ng a

progr @ssi on of Fifle ¥atsn samohsmabAc déedmamasedwingathedth bufFteruabepe
shown in FIG 20 during a processing period of an AV streamle; 10O
FIG 22. P§ a BHbREMsHé®cnghawn éxampCr tlHe rel ati onshi p between junp

di stances and %unp tines sggcifLed.,tor BD- ROM di scs;;
IG. 3 is a schematic diagram showing an 1

ndex table stored
in an index file shown in FIG. 2;
FIG. 4 is a schematic diagram showing elementary streams
10 multiplexed inan AV stream file 2046A used for 2D video playback
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;

15 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. 77, 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

20 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;

25 FIG. 10 is a schematic diagram showing the data structure
of stream attribute information shown in FIG. 9;

FIGS. 11A and 11B are schematic views showing the data

9



FIG 23 is a schemati cshowi ng an exanple of an arrangenent of extents
when videos are continuously played. back fromthree different AV
streamfiles in turn; FIGS, 24A 24C are schematic di agrans
illustratiimy the principle of stereoscopic video playback accordi ng
to a method using parallax inmages; 10FIG 25 is a schematn.c diagram
showi ng a relationship among an index table no, a novie object WO

a. 2D-J Olélt%bt%%Oonanbﬁx&yShab ls@&o2p0lin and;.a13D playlist file
2502; 26 is a flowhart showing , selection process of a

play].file to mGpl ayeds bagkheaseor diigytam mdvive nepbfretdatib M ucture
FIG 27 is a schematic diagram show ng an exanple of the structures
of the 21)4ffi ke p25Q1 iand ftihe 3Rophaya: [FaIG .f id;e 28 is a
schemati ¢ di agram showi ng anot her exanple of 20 the structures ot the
2E1 pia |list fiFre.2501 sapdsthem8t) cpliaydnam tshawigpsp2; data strggiesre
29A and 292 are schematic di .granms show nci el enmentary streans

mul ti pt exed Pty ide2l LrfeimatiicemlAPOstream file and a right--view
streamfile, respecti 30A andare schematic diagranms show n

PIGS. 31A. andFISEB ateAscHehaiit® dragr AR YHow hg ViReSr ePAPIORSI Ehe
bet ween DTEs and PTEs all ocated to pictures of, a. strean13l %pd
ait-vi ew SESAMCREGIP r BgpBEENydPiayback sections specifie

playitem information to be connected when the connection
condition 1310 indicates “5” and “6”, respectively;

10 FIG. 15 is a schematic diagram showing the data structure
of a playlist file when the playback path to be specified
includes subpaths;

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

15 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

20 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;

25 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;

10



FIG 32 is a. schematic: diagram showi ng the data structure of a

vi deo access unit 3200 of the 21311.E ft-view streamand. the
right-view stream FIGS, 33A and 33Bare schengranms show ng val ues of
a decode counter 3204 allocated to the pictures of a 10l eft-view
stream 3301 and a right -view stream 330 ctively; FI GS, 34A
and 34E are schematic di agranms showi ng two types of arrangenents of
extents of ther2B..2aviAVastaeam dhdwiranct keampght o¥itBwe A¢ sttrieamship
file on the BD-BON disc 101 shown in FTG 2; FIGS, 35A and 35E are
schenat i chditagrans usipoviiimgaridee ragidatjons hi pubet aeeAiplafback tBRrelOM
and pl ayback pat hs; FI GS. 36A and 36B are schematic diagrans
show ng tHésdata structsres of clip information files linked to the
2)3/left--view 20 3Wstreamfile and the right-view MI streamfile,
respective FIGF| 8. 1372k ApeM37ES feASEHB neltPEL T ayr arE2BRo%WI A an

the data structure of 3D neta data 3613 shown in FIG 36]t1k' lFlgI:ajb
38A. and 3833HPENERheIRENE SHICECT AR Véﬁ@\ﬂsnﬁr? (TR B hB LA pack

map 3622 Qr the ri ght-,\éi ew clip._informati g‘r\l file 60r2 shown in FIG
36B; rometareg OdIfRE ePinéti GFdIEB) Jok i agt am'dt’ a. pl ayback
devi ce 3500; FIG .40 i schematic di agra i ;
superi mposi ng procesé*or pf neE%Jgtadr?)iSg%é%m%f/l%q%%%%gg%mder ‘g@iﬁatlng
shOW_n In 'Eh(é?" ip%%hcigle of I%:@‘eogdo‘ %.%d v%.]d'cec?:}[)elaa%%@t &c%&ﬂﬁéﬂ’éo a
showi ng cropping processes bcroppl néj processing unit 4022 shown™in
FIG method using parallax images;
10 FIG. 25 is a schematic diagram showing a relationship among
an index table 310, a movie object MVO, a BD-J object BDJO, a
2D playlist file 2501, and a 3D playlist file 2502;

FIG. 26 is a flowchart showing a selection process of a

playlist file to be played back, according to a movie object
15 MVO;

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

20 the structures of the 2D playlist file 2501 and the 3D playlist
file 2502;

FIGS. 292 and 29B are schematic diagrams showing
elementary streams multiplexed into a 2D/left-view AV stream
file and a right-view stream file, respectively;

25 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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40; FIGS, 42A, 42E, 42C are schematic diagoctively showing left. 21)
vi deo i mages, right 21) video imges, which are superinposed by the
croppi ng processes shown in FIGS, 41A and 31) video i mages perceived
by a viewer; FIG 43 is a functional block diagramof the
systemtarget decoder 3903 shown in FIG 3 I Ga schematic diagram
show ng the processing channel for playing back 31) video data VD
and audi of rom £5ca.20Alrefdndi BYB Vastr earhdid el @andiagraght shicew AV the
streamfile read fromthe ED-ROM di sc 102; FI GS. 5A, 45B, 450
are schenutiletdicaghapsbsheaengdtThe amed a%‘ﬁmgﬁilpdaele\ﬂeé@ prdénrels of a
extents of each Wstreamfile recorded on the 'RD-ROM disc 101 in
the inter P&dvedt20iarr angerent ,31he miohr éssroahst ViRe datacamounts2,
accurrul ated in the read buffers 3902 and 3011 di mm ng 31) video

pl ayback, T&sPeCché VeRysi cal order of extents of the AV streamfiles
recorded on the BD-ROM disc 101 in the inter arra enené FI GS. 4.SA
and 4813 are sEREnmat? cUPagFRRBEEREVEFRETHD stl'ﬁ%’sngg§h@f £he SrasFture

of extents hel on to AV streamfi A7A. .and 47E

o aphe. T eSHeBLTHRTY aﬁﬁﬁ,asngmﬁrto@?8Qs?§ﬁ§1%f2q/ﬂeefd(§tvaleaw&rﬁeaﬂ gnd the
accunul ated in the r er (1) 3902 and the data amount D.7/2
accunul at &d 90 THEY éiﬁeﬁﬂk far 3911 when the extents of left and AV

stream i) es dgecal tenpately,iead 11 gmLhe o6, doflns snowi BhGadfie.

XC a scherratlc |agrams e arranae extents o
=4- Ens! A%fStéeﬁ@c&ilee cacn.ﬂ'lter 3204 allocated to the pictures of a

10 2D/left-view stream 3301 and a right-view stream 3302,
respectively;

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

15 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 files linked to the 2D/left-view

20 AV stream file and the right-view AV stream file, respectively;

FIGS. 37A 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

25 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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the right view MI streamfile when a long junp is requiredwhile the
extents of the files are alternately read; FI GS, 49A and 49E
are graphs respectively show ng the pro_ _essions of the data anounts
DA1 and Dis2 accunulated in the 10 read buffers 3902 and 3911 in the
section including the long-junp LJ2 anong the sections of the

pl ayback path 4822 for 31) 'deo FIG 50 is a schematic diagram
showi ng an exampke ob theaaccargarent dafadihen sexiwenics amzemerhienBix ROl
disc 101 is a 15 multi-layer disc and a series of AV streamfiles is
separ at edpeckwe bayaxsie data piedGby5d disrscadnrti £9W &fpcam in FIG.
showa. n. gan exanple of the arrangenent of ct-nts f AV streamfiles o
Lich a 2D3¢i;deo pl ayback path and a 2) video playback path for are
separated 20 in the area to be accessed i medi ately before their
respective | on§IfGnpslAREMGE 432 fxe &chammdet 0d adirag-afBRAGHRAGC ¥ PleP1ng
correspondence rel ationship between playlist files and AV stream
files il apregeback bpydebei AuGERiPEoRT PRESEXRENEELAr f RGeS HBWAR RIC-
FIG 81; FI GS 53A and 53E are schematic diarazns show ng the
arrangemei’s of extents in the recording areas on the discs of 14

the first and second enbodi nents ressectivelxé éhe recordin

bei ng apces;enggﬁorézémd4apte?29 FoRg> T anpst TREE 5T egEggle

scherst | LS 20 %L 3HLAReTROLE OLD S 0N S A eyns o are

accessed is%%%@i?n&a%@éd by the cropping processes shown in FIGS. 41A, 41B,
10 and 3D video images perceived by a viewer;

FIG. 43 is a functional block diagram of the system target
decoder 3903 shown in FIG. 39;

FIG. 44 is a schematic diagram showing the processing
channel for playing back 3D video data VD and audio data AD from

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

FIGS. 45A, 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

20 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 arrandgement;

FIGS. 46A and 46B are schematic diagrams showing two types

25 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

13



before the I ong junp; FIG 55 is a. schematic di adram show ng
t he correspondenrel ati onshi ps between slaylast f Iles and AV stream
files for ying back video i mge- fromt and 56Bschematic di agrans
showi ng , rel ationships between DISs and PTSs al |l ocated to pictures
of a 2D stream 5601 and a right view stream 58025 respectively; FIG
57 is a. block diagramof the internal configuration

accor di ngotierkehe(f f awothagabeed feHz ahbGhe BBK 2 2B IGEEN ahethe read
schemati cC : process of calculating depth information by the video

encoder 5BQffshown)i o1kl Gheh7thandxtentEl &&,1560t isnd sioftenedvVcstream
diagramillustrating the nmechanismfor ensuring the conpatibility of
an opti cafidescastorilngridbBteilgeacanademiittte 20 591 ayiBack de 25el n of
Enbodi neet si  device pertaining to enbodi nents of the present

i nventi on wit hFEEf eténte a ¢dbwadriawidiggrar06h2lifcr st EndoRilrent the

5 arrangement of extents of the 2D/left-view AV stream file and
the right view AV stream file when a long jump is required while
the extents of the files are alternately read;

FIGS. 49A and 49B are graphs respectively showing the
progressions of the data amounts DAl and DA2 accumulated in the

10 read buffers 3902 and 3911 in the section including the long
jump LJ2 among the sections of the playback path 4822 for 3D
video images;

FIG. 50 is a schematic diagram showing an example of the
arrangement of the extents when the BD-ROM disc 101 is a

15 multi-layer disc and a series of AV stream files is separated
on two 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

20 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

25 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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0[ 0018] First, the follow ng describes a usage pattern of a
recording mediumin accordance with a first. enbodi nent of the
present ing,,,,ntion, FIG 1 is a schematic diagram show ng a usage
pattern of the recording nedium In. FIG 1 a BDDROMdi so 101 is
depicted as the recordi ng nmedium A playback device 102, a display
device and a renote control 104 constitute one hone theater system

The ED- ROWhdi s€rdfiani @vdcdest aRyvbasmkatkherbopecthealer sSyst@mording
[0019] 15 <Data Structure of 2D ED- ROM Di sc> (0020] O the

SD- ROM di seei@lpbewhigchcicestha becord rgdreditem perlicaignijngnt;o t he
first enbodi ment of the present invention, the data structure
relating to theIstopagesod 2haemaledc i diegesa showdescrided rrextements
[0021) FIG 2 is a schematic diagi-aun showi ng the data stin.voture

t he ED- ROMfdiesten0s. iGnthher8BoROVNdi 8ted () ant Fhekd2e2 ¢§ fthenedird
spira in the inner to outer cirrnnference of the ED-ROM disc 101, as
wi t h DVDs caweddmsnt | phEl BGecordihe araeks) 202i09rieREF e xiBhraedaraly
transverse direction, The left ROMdisc 101 and the right side

r epr esent ®efRE o e 1ong Jefier ential part. The track 202 is a

recording area. _inner circthntial part. ,
FIG. 55 is a schematic¢ diagram showing the correspondence

relationships between playlist files and AV stream files for
playing back video images from the extents arranged shown in
10 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;
15 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
20 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.

25 [Description of Embodiments]
[0016]

The following describes a recording medium and a playback
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the recording area 202 is lead-in area 202A, and the outer
circunferential part thereof is a | ead-out area 2020. Between the

| ead-in area 202A and t'-'c |l ead-out area 2020 is a volune area 202B
for storing' data. [002,] The volune area 202B is divided int:oa
plurality F 'CCeSS 10 un t:s each called. a 'sector” and the sectors
are nunbered consecutively fromthe top thereof, These consecutive
nunber s ateveaklwaiogtoad raddhesaesent sl ofittal pbkeektniumbens)obatach
is read fromthe disc 101 by designating a |ogical address the BD ROM
di sc 101. rasaaaddeesseshar érdisglst antial ly equi val ent to physical
addresses on the disc 101, That is, in an area where the | ogical

addr esses [&8Pé@7¢onsecuti ve, the physical addresses are also
substantially consecutive. Accordingly, data pieces havin onsecntive
| ogi cal addiressEwbedambate: onsecutively read out t,Arit2aour a seek
of the pickup of 20 the disc drive. [002 an innertie |ead-in area
202A, .5 théOBEBhCNIdisc 101 has a special area called BOA (burst
cutting area) 201, The BQOA 201 is a special area readable only by

di sc drive. Thatr85:i £h§ hEOBERW2DY i ﬁﬁﬁ%%bﬁe:usﬁ?eanpﬁbgﬁ¥8atq%n?
g Tl 081 B 1% 804 20 55, £ CORYLI O oRHRRER 87 che

present invention. FIG. 1 is a schematic diagram showing a usage
pattern of the recording medium. In FIG. 1, a BD-ROM disc 101
10 is depicted as the recording medium. A playback device 102, a
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]
15 <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

20 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

25 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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[ 002411 the head of the volume area 202B9 volune information of a
file system 203 is stored. Subsequent to the v, information,
application data such as video data i8 stored in 5 the volune area
202B The file systemis a system for disniaving data. structure
in. terns of cirectories and files, exanple, PCsclonal conputers)
enploy a file system such as FAT or NTFS, so that the structure of
data storeg-eoM hei e didiskris expresiset | Bider ectpordsesitandthiel esuteor
i nprove the 10 usability of the stored data. The BD- ROM di sc 101

enpl oys URRE rcUnifeersaliaD parEor mat) tasckheotile system@08) etz . dfye

other Li, such as |1SO 9660, is also applicable, This file - 203
enabl es t Hernkagiciatcudatearesttaredd port hefditde MFcawlihy azcessédands a
read out in units of directories and files,as 15 with the PCs. [ a

Mor e specilie@alilyarehen0ihe 2UDF the enpkoyedrasnfpsent el sya¥enyzopeot
the volume area 202B includes a recording area for stori n% afile set
descript ois a ¥erdrolihaaea0R6r BEbWERG BR20-4at Tihatishg<dedcprpt bire

and a plurality of directory areas, . .
lead-out area 202C is a volume area 202B for storing logical

data.
[0022]
The volume area 202B is divided into a plurality of access
10 units each called a “sector” and the sectors are numbered
consecutively from the top thereof. These consecutive numbers
are called logical addresses (or logical block numbers) . Data
is read from the disc 101 by designating a logical address. In
the BD-ROM disc 101, usually logical addresses are
15 substantially equivalent to physical addresses on the disc 101.
That is, in an area where the logical addresses are consecutive,
the physical addresses are also substantially consecutive.
Accordingly, data pieces having consecutive logical addresses
can be consecutively read out without a seek of the pickup of
20 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
25 is, the BCA 201 is unreadable by an application program.
Therefore, the BCA is often used for copyright protection

technology, for example.
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area is accessed by using the file system 203, Here, the -La sat
descriptor” indicates a |ogical block nunber (LSN) of a sector that
stores the file entry of the root directory, The "term nating
descriptor” indicates the termnation of the 96file set descriptor.
[ 0026] Eachdirectory area has the sane internal structure. Each
directry area has a file entry.: a direchlt ry fil., and a file
recordi ng @mpea, ;0027:: The 'fide entry" includes a descripttrtag, 5.
and an all ocation descriptor. The "descriptor tag" indicates that the
area is of. a. afd k@eeRtbY. oHeftRe thEUGESLFrEPtDI2H £SrdMYNe information
alternatively- indicate that the area is of a space bitrep -~
descri pt oref Forfexanpletemhe cestsi ptoretiag handagpdrite wval géeof volume
"2:b:::" means tnat the area is of a "file entry'. The "ICE tag 10
i ndi cet ee iatforimbutien, nkppl iattion. defatsueh 9 v det dptaThe stored in
"allocation descrirtor” indicates the LBN of the recording |ocation
of the di rtéetopyuhe |agesq D02B1 Thwe fidierectiory ifs d eystawFadedi sheaying
identifier 15 descriptor of a subordinate directory and the file
i dent df hbéhedeldid ptorueture siibort@irigt ©F | fereqheriesi pad fdekgsi For
er. descripttr ot. the subordinate directory"” is reference
i nf or mat i 6F3T9EE f 5FSadBEESPRG Lt REMBUBGE &) natBLlaYr3ct oty FHTEEEBd FECE
:,,,, theCG _re c tnx: Ty ccxarc.r.,spondins to_ thedirector

20 Thi's 1 PPeFRIG PRFSr BRSeH'pEer FHoPGHese i HeSFR Ceptor ot the hakd
name of t PSRBT QFRRTeo 0T b bofy 8 e et 79 BABPESEC aIPTAEs Cht
0L eckr BRI ot 16 BUROLELDBA SO0 o 5 P AL AL, e
S (7 gl Syl £ SR SESELLPLA Y, O e cirer
t he S W@idie LiAtkn,estich®ak0180 9b506d1BCh Y LPE1ILEBELO ¥his 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
15 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
20 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
25 file set descriptor.

[0026]

Each directory area has the same internal structure. Each
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corresponding to the directory area. This fil.e identifier descriptor
includes identification information of the subordinate file, the
l.enfile nanme of the subordinate file, a file entry addressthe file
name of the subordinate file. Here, the file entry address indicates
the LEN of the file entry of the subordinate file. By
tracingidentifier descriptors of subordinate a -ector s/files, the

file entries-oftdhe sebondiknat e di rectof i %/dfiirle%f’c&%n rheeseguenti akhy
found, starting fromthe file entry of the root d 10[ 0029] The "file
e 0 -di ng w@ardiofg sidd ng the subordinate le" i.s the area for.
storing the e entry of the subordinate d bel ow t he
directory poragsponding to the directory area and the body . a: the
subordinate file. The "file entry" includes 15 a descriptor tag, an
| CE tag, and alTllocatfiidr descni”’ptiors udElse a” descrigtoo( £2hi ndhcatéstag,
that the area is of a file en
5 and an allocation descriptor. The “descriptor tag” indicates
that the area is of a file entry. Here, the descriptor tag may
alternatively indicate that the area is of a space bitmap
descriptor. For example, the descriptor tag having the value
of “261” means that the area is of a “file entry”. The “ICB tag”
10 indicates attribute information of the £file entry. The
“allocation 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 Y“file identifier
descriptor of the subordinate directory” 1s reference
information used for accessing the subordinate directory
located below the directory corresponding to the directory area.
20 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
25 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 "I CE tades attribute.en of the file entry. Theodesc .pt.i c::athe
arrangenment of the extents constituting the body( of the subordinate
file, Eac' ()cation descriptor is assigned t )ne of the extents.
When the subord. nate file is divided into a piurality of extents,
entry inclu.des a plurality of allocation descriptorMre soecilati. n
descriptor includes the size of an extent and the LEN of the

recor di ngcb%@%Fgathgt he, extentii r28Eukt Nerd®r erht Be riwe Msén@dtier
bits of each allocation descriptor indicate whether an extent is

acthal |y segerdeRoat tife neees di ngedocettoniohbrenspetitiocal | yof WheRe
the two nost sic.Indificant bits indicate ')0", an extent has been
al | ocat ed stuciride naeeof i 19 @meahsh diels d¥eene acitlahbyeret ohdethibbedeatte
When the two nost significant. bits inate w.", an extent has been
al | ocat ed ftid et, he frideoedi nyg ddtatdgnabdttibas inet nbeemnyehersdordédnate
thereat. The ociical addresses of the extents constituting each file
can bé fodndebyHeet ertdwect hjetdre-af hddaeseninéscatps ditye bBNtde the ile
entry of the file, [00301 Like the file system enpl O¥1i ng.the_ EDF, the
et neral . fptgy of the subordinate file. By tracing the file identifier
descriptors of subordinate directories/files, the file entries
of the subordinate directories/files can be sequentially found,
starting from the file entry of the root directory.
10 [0029]

The “file recording area for storing the subordinate file”
is the area for storing the file entry of the subordinate file
located below the directory corresponding to the directory area
and the body of the subordinate file. The “file entry” includes

15 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
20 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.
25 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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10 system 203 dividing each file into a plurality of extents and then
recorded in the volunme area 20213, also stores the information

| ocations of the extents, such as the above - nent ioned allocation
descriptors, in the volunme area 20213. By referenci.ng the
information, the |ocation of each extent, 15 particularly the |ogical
address thereof can be found. [003'1] Wth further reference to
FIG 2 shewghRgrtbendi beetorydfdde storychurex284c ond heehy ROMedice to
101, a ED novie (SDB1111 ED Movie) directory 2042 is | ocated

i medi at ekyebet @9+-20n§.1 RAV sh et iy 2041 acBelawyt hec BEMWAdt heetaty
2042 are an index file /1v) 2043A, a novie object file (Myviebject,
bdnv) 2048Bea phaylvsinosRLAYLhST) cdinrelot osyi20ddata ", pannésteati bas
( CLIl PINFO) directory 2045; a. stream ( STREAM directory 2046; a
BD- - J obj eeen( BDIGraERdJavat iGh| eutgrdine ctarat 204 butahdsangavasen yet
archive (JAR Java Archive) di reCtory 2048. The index file 2043

st or e anrenderetabtberephe | Aoex lebiem Hefdddese ey | o§pohldencextents
between titles and obje.cts. The STREAM di rectory 2046 stores an AN
stream f ( CRRXEIENETESY) 284BA fThe Adanst PeantPipe X046AS§E6FBSIAY the
contents, which represent audio and video, nultiplexed therein, The
CLI PI NF dRr-8€€8ity 02045 SHARIES #icItily iTk'er mtttion 95 1 8¢ 6edeeLpT)
2045A. The clip informat:i.on file 2045A stores managenent

i nformati 3{?08]0 the Av stream file 2046A. The PLAYLI ST directory 2044

la.yli. ??7_.MPLS) 20 . JIh | i il 20 .
sLores o Pl vULSL LLLTZT NV S), 20000 The ol oot il 8c20ds oo
di 2047 th i ED-J obj t i’ . I
o ey BOULSL0L oS AIPEn A LD R SEL L T AR G 2078
bj fi 2047 : Il "o, " i
opiect 1462040 sach siote.n proatamcal Lede opds | dht delings e

St uct ure 120818151 GRLGTRA edlo! 9588V eoAROPT Al FEGi A aThn 3SOMY

clJ.rectorv area irectory area., a CLIP= directory

area a STREAM-di)-8GLi0J )t PL €8nc8t BDA LA F 86 OFY, ahedhe #BHuRelARea 202B.
directory area. I1n the volune, area 202B of the BD-ROM di sc 101. By

trat fil epidentifiel i¢eseheptonr RRtliened taRovecat 198 i8S eakH k@ <2,
entries is sequentia afromthe ROOT directory to the directories.

That i, thethichaenty el tde BOO didessor yheanokeadnt bet euhil.e
entry of the BDW directory, Simlarly, the file entry of the BDW
directory [oaniljead to the file entry of the 1--)LAYLIST directory,
and the file entry of the BDW directory 25 can lead the file entries
of the CLIPI NFwdittect ouyththe SEREAMth¢ ectary,FI®he 32)50skowengor yrhe
and the GAR directory. [0033]
directory/file structure 204 on the BD-ROM disc 101, a BD movie
(BDMV: BD Movie) directory 2042 is located immediately below
20 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
25 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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The follow ng describes the data structure of each file that. exists
bel ow the BMWV directory 2042. [00341 "Index File>> 5[00353 FIG 3 is

a sche tic diagramshow. b....Llu index table stored he index file
2043A The index table 310 stores itens, cur)' as ffirst"top nmenu"
302, and "title k" $03 (k =) . ECh itemis associated I.,. th

either of the now 10 WO and the B J object BDCl0, Each tine a nenu

or a titlesd:S&ahhpdost EeSPEBESENI AV &iisein @R 18N (’RRL Moak) 0B oREAIr &Rk
a control unit of the playback device 102 refers to a COra, gp nding

itemin theigtdexnt able Zlsa andreal hs @hibject wardespprdsrait Qubihe
itemfromthe disc 101 The control unit executes th. programof the

cal e ob] @nd5Mdies, SphayipB&tegpetktees. arhebjceaipING helwadtedywaens
the disc 101 is | oadedthe disc: ddds,E . The "Top nenu" 302 spec:if
i es an obfiordlepeaya iclhigp aimesntnatoiot hiel Tt sElay. devl ce2 1P3AwhEheaclip
omend "go back to nmenu' is input
5 information file 2045A stores management information of the AV
stream file 2046A. The PLAYLIST directory 2044 stores a playlist
file (YYY.MPLS) 2044A. The playlist file 2044A defines a logical
playback path of the AV stream file 2046A. The BDJO directory
2047 stores therein a BD-J object file (AAA.BDJO) 2047A. The
10 movie object file (MovieObject.bdmv) 2043B and the BD-J object
file 20472 each store a program called “object” that defines
a dynamic scenario.
[0032]
More specifically, the directory file structure 204 is
15 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
20 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
25 can lead the file entries of the CLIPINF directory, the STREAM

directory, the BDJO directory, and the JAR directory.

[0033]
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20r esponsi ve, for exanple, to a user operation. The "title k" 303

obi eel: for playing back, when - user operation requests a. title to
be p- eyed back, aAV streamfile corresponding to the requested title
fromthe disc 101, in accordance with the play list f:i.le 2044A
[0036] "Moyle Object Fil [00--%.7] The novie object file
20433 generally storesa plurality of novie objects. Each novie object
stores a sequengg @Linawigat heBc GOERRRAS. qAcRaytgattQReCOMBALN file
causes the playback device 101 to execute playback processes

simlarly diatgenarstls wenlayenrs sbawigatdii-eomand incl udes, for
exanpl e, a read-out command to read out a pia 'list f.sponding a
title, a pleyaack command to play back stream data froman Al! stream
file indicated by a playlist file, and a progressi on comand to make
a progressi<dmdex andther title, The control unit 10 of the playback
device 101 calls a novie object in resporse, for exanple, to a user
oper at® on [@fdB5Execut es navi gati on conmmands i ncl udedcal | ed novi e
object in the order of the secruence Thus, in a manner sit ar to
general M| ; tHFEDI ayisaslechamt cediedrainspraysna amehiden el elisspiray
device 15 to allow a user to select one of the commands. The pl ayback
devi ce 1011 hBR Bx&Tatids ca2praPbatike stutdy §ebpcof 18 5T gi-€ms, such
switching to another Ic in accordance with the sel ected comrand

eby dynamidSal'ity *ShaPlapl aybac: tqasgn” 302, and “title k7 303

2, .., n). BEachitemis associated with either of themovie object

k = 1,

10 MVO and the BD-J object BDJO. Each time a menu or a title is
called in response to a user operation or an application program,
a control unit of the playback device 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

15 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

20 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.

25 [0036]
<<Movie Object Files>>

[0037]
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20 ccfIDJ Object File" [00 The ED-J obfile 2047A includes a. single
ED-J objec The ED, 51 objectogramto cause a Java virtual nmachine
mount ed on the pl ayback: device 101 to execute the processes of 25
title playback and graphics rendering, The Thr-J object. stores an
app./ A cation nmanagenent table and idenion intorma.tion of the plfile
to be referred. The ap.:.tion nmanagenent e indicates a |list of

Java app: Li cat zih@g 89&8963{5“%:#.“?{1@“2904:% g;;%n%galiail}J gtt‘aﬁsg%%gﬁggnty

virtual nachi ne. ication mation-o e pa

filer rrag igeptd fbgseacpl afd St fbieet Ralcorrespands t @eadidd eqr

to be played hack. The Java virtual machiné calls a BE-J object In

accor danceawilgh ta o4S ebmRRaHat | AMDFi A APPld G@andcedia® tBBAp1 ayback
execut es signaling- of the Java application program according-to the

appl i cati creviaragenend d-adbecéd nolaigedi pidie Bl sabjieetr1pt LB genbeal
nl avkacir device 101 dynam cally call, 10 changesogress of the video
pl aybatk &VDt e atyidrnse, Hrneailgesidhecdinsphdy idevieesl0Xdw atspbay, a
graphi cs i ndependently of the title video. [0040] "JAR Dir-ctory>>
[ 0041] read-out command to read out a playlist file corresponding to
a title, a playback command to play back stream data from an
AV stream file indicated by a playlist file, and a progression
command to make a progression to another title. The control unit
10 of the playback device 101 calls a movie object in response,
for example, to a user operation and executes navigation
commands included in the called movie object in the order of
the sequence. Thus, in a manner similar to general DVD players,
the playback device 101 displays a menu on the display device
15 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]
20 <<BD-J Object Files>>
[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
256 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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The JAR directory- 2048 stores the bodyeach Java application program
executed in accordance with a BD--J objects. The Java application
prograns include those for causing the Java virtual nachine to
execut e playback of a title and those for 20 causing the Java virtual
machi ne :-.7) execute graphics rendering [0042] c. AV Streanfor 21)
Vi deo” The AV streamfile 2046A is a digital streamin MPEG 2 25

transport tsbneamhGIShtker aai i sands i $aedtAbpEd-DYi M pB2EANY Bhat are
plurality of elenentary streans. FIG 4 is a schematic di agram

showi ng ekensid asytsil eanexadhitiepl exedtha amvBWsiream f nbehi245AThe
used for playback of 21) video imges. The AV streamfile 2045A shown
in FIG 4idastmilitepliexethfbdenet hoa qf icher ylaydest siirleamodbd, rof e nasey
audi o streanms 402A and 402B, presentation graphics 1/4, streanms 403A
and 403E, idrnitntffeeacti peagilaphi €s1¢l Orast ceamedpdndsecondatr ytiiedeo be
streans 405A and 405B, and a secondary audi o stream 405, 10044 e
prima.ory Plaxeld bhekpr Tharyaviadedrbtiad mavhénsecondary ®Pdéookieeansn
405A and 405B 10 represent secondary video of the novie. The prinary
vi deo i s PRECINBACEr W AE0UBRY PRIOTA ST CFuURh 2% tive idiThPresii@e and
a novie, and is displayed on the: entire screen, for exanple. On the
ot her han§*SChHéCSeEoARar ¥ di deo- e JHVEpRaped CSitrhat BRegUEMY 2HAN ¢ had
primary video. with the use, for exa

et hod, S5 Iie P Lecohaary Tragerrages i it ifed B s licaipes
W ndow PSR OBohiEaLaLL 36T S SLSRLANLAG 08 Y TR VahdPeanyy
WE@lOAVCCha%%e%N@L% \Iécl;_oglre's %%454he video playback of the title, or
causes the display device 103 to display graphics independently
of the title video.
[0040]
<<JAR Directorys>
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 programs include those for causing the Java
virtual machine to execute playback of a title and those for
20 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
25 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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20The primary audi o streans 402A and 402E represent the primary audio
of the novie. The secondary audi o stream 405 represents secondary
audio to he mxed with the primary audi o, Each audio streamis
encoded by a nethod, such as AO-3, Dolby Digital Plus ("Dol by D
stered trademark) TALE, DTS (Digital Theater: System registered
trademark) DTS-HD ) linear pcm (Pul se Code Mdul ati on) L00461

The PG st peans 4934 ahd A3BIRPLESEDty Sabd i inlsege0f ThReADYL ecaithei P&
streans 403A and 4033 each represent subtitles in a | anguage, for
exanpl e. TheshGsabweaim40d:. 4 has multipdexiedt ehaceiivea sgr seary Thedeo
interactive screen is created by 'posing graphical user interface
(QUl) conponeatrs40hn, threisesreendio stheadisploap dedi4@RB0Pr§vegagiion
The el enentary streans 401-406 contained in th.e AV streamfile 2046A
are i dent igriegdhiley pEEketstkBemEPEDSR angotf 0@Ranph el NP2l pei GARPHICS
video stream 401 is assigned with FIE) 0x1011, The primary audio
streans 4,GZlksangandeath acPyhedy witeamtoiam B Fr 6miokPPFo fed 2
XiliF The PG streans 403..k and 4033 at each assigned with any of

Pl Ds fr omSG®EPPOG 1o 3EP1 FLTRFE $t%%am 404 is assigned with any of
Pins from0x1400 to Oxi 41F, 15 The secondary vi deoO5A. and 4053 are
each assi glr‘?é)d‘ ith any of PIDs from Oxi BOO to Oxrel F. The secondary

oudl 0 LT SAM 490,13, B3RLATGLL 00 LAk, 51,5805 LA DUA0010,00) B
2010 20N £1RE1 B ol Bl VSR PLEAES, LB, LUBo- BBt LAy oon
I's copyer tr%qaxteqseq‘lts %reic%%dgrj FiRRacket s, 502 TheRe gachPESRacket;
the major video of a content, such as the main feature of a movie,
and is displayed on the entire screen, for example. On the other
hand, the secondary video is displayed simultaneously with the
primary video with the use, for example, of a picture-in-picture

15 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]

20 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,

25 DTS (Digital Theater System: registered trademark), DTS-HD, or
linear PCM (Pulse Code Modulation) .

[0046]
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502 is cornerted to a TS packet 503 , Sim an audio having a plurality
of audio franes 504 are converted into a ) series of PES packets 505.
Then, t he PES packets 505 is converted to a TS packet 506, Simlarly,
stream data of PG stream 507 and the 1 G stream 510 are separately
conei 27 into a series of FES packets 508 and a series of PES
packets 511, and further into a se es of TS packets 509 and a series

_ of TS packet spiplag C@SReGk! U8hY. 2hasklbyp 1888654 PaGKEL 618830508,
509, and 512 are arranged and nultiplexed into one to constitute the

2V7 streamdiilee ahd, pl0849kakkGuoBai Sna s6benBALE dipgeasmsheubigtaes
detail of a nmethod for storing video stream 601 in PES packets 602,

A_sdshown iih F&GaiG fdrerithel gngesbeg pacessamblehe THedenGstateamm®0L,04
veso represents an interactive screen. The interactive screen is
5 created by disposing graphical user interface (GUI) components
on the screen of the display device 103.
[0047]
The elementary streams 401-406 contained in the AV stream
file 2046A are identified by packet IDs (PIDs). For example,
10 the primary video stream 401 is assigned with PID 0x1011. The
primary audio streams 402A and 402B are each assigned with any
of PIDs from 0x1100 to 0x111F. The PG streams 403A and 403B are
each assigned with any of PIDs from 0x1200 to 0x121F. The IG
stream 404 is assigned with any of PIDs from 0x1400 to Ox141F.
15 The secondary video streams 405A and 405B are each assigned with
any of PIDs from 0x1B00 to 0x1B1lF. The secondary audio stream
406 1is assigned with any of PIDs from O0x1A00 to OX1AlF.
[0048]
FIG. 5 is a schematic diagram showing a sequence of packets
20 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
25 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
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1.0 data of each video franme or field was treated as one picture and
he data anount thersof was separately reduced. Here, ccinean the
units in which video data is encoded , A noving inage conpression
codi ng nmet hod such as MPEG - AVC, and SMPTE VC-1, reduces data anount
by using spatial and tenporal 15 reduridanc in the noving.. inages.
Inter-picture predictive coding is enployed as the nethod using the
temporal ragundaneyt-idd ofl @E@rPEbRE%%GSE@thd 8 5609805 fbESt packets
reference picture is assigned to each picture to be encoded, the ref

erence pi G3ure hei FerahphCLHES gagdiBEs abf @ @Jadledy e9enbatd anskhie g
than the 20 picture to be encoded, Next a notion vector is detected -
between of TS packetit 61D, besgrcededigndLbbelyef eiesnsePpbaiciess and
t hen notion conpensation is perfornmed by using the notion vector,

Furt her nore6 t Be 9pi ehdr®l praoeesreaagrdt a0d mohpenkatednrits subt saciketh
fromthe picture to be encoded, and then, spatial redundancy is
renoved f rtomadyes tdithfter drive Hetsteerrnt hiei i c3L3 es. Thus re is reduced
in data anpbunc. [0050] As shown in FIG 6, the. video stream 601
containp clA9#% yyl,. a P picture yv2, B pictures -yy3 and y4starting
fromthe top. Here, | pictures are pictures conpressed, by intr
icture predictiff- 6 is a schematic diagram showing acggiaglthhta geasod

only a picture to be encoded without. any reference picture. P .

pi ctures &Y FiCCrEREs2cHMpTesEeRHY 6%t éf- PEStRFeXpredi &t i ves oy in
2 ref or ondilpi e uTB ChE TIPS S S0 BRb et P (bt &1 deo
Dt i) | i S 5 VASES (RATG BE 44 SLer BPense SAHBPuRBe CROEL A
Cinconpr osSE farastar >t AECH CrUPee Br Bots BT LR el ched o G uPlsFe:

for ot het AlaiiesaLoherplatuee, pradi ot Lyacsnsoding Lcbheay #50.ing

stream 501, each picture w ermne eader aftache

CADL1 b ST SR RECRIR MU RO PLELAIES 1680 12 48881 3 EMana
SMPTE VC-1, reduces data amount by using spatial and temporal

15 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

20 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

25 ~ redundancy is removed from the difference between the pictures.

Thus, each picture is reduced in data amount.

[0050]
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[ 00511 As shown in FIG 6, each PBS packet 502 contai nsPIN-3 20

payl oad 602P and a PE S header 602H The | picture yyl, the P

e T/2, and the B pictures vv3 and yy4 of the video stream 501 are
separately storid in the PEE payl oads 602P of different: PEE packets
602. Each PEE :|eader 602H stores a presentation tine and a decodi ng
time, ie. , a 'PTS (presentation tine tanp) and 26DTS (decoding tine

-st-.nt ) respgetdyglyindr@ Pl ¢ 618898 %cam §H2LonktbEB arl A p¥Brure
and 70matical ly show the format of a TS packet 701 and a source

packet 70Zvgonstp tltdng-d RE2,r gt;%ﬁ mﬁég%‘éﬂ?andTWﬂS...paewftZ% ESom
188-byte [ong. As shown in FIG 7A, the packet 701 is conposed of
a 4-byte kaag ¥Spheadetre701H apdceul8d- byte |phgrdSpaytaash£8iEd by
Each PES packet 1s divided and stored in the TS payload 701P of a
di fferent ih8rpagketuz@lprE&acht T6cheadeng A0t sisesesninfaopiattwore suche
as a PIE. The PID identifies an elenmentary stream having data stored
i n theé EFSnpayledadi 604kt when relfe rPES epriketir601P ipsi ategwss tracpedtfirem
10 data stored in the TS payl oad. 7019 of the same TS Packet 701.
Wien t he Avmpresssdf bye 1313 1-9 hatiunee pBEIROM ¢ seod D19 Heasheaasi hhe
FIG 7B, a 4 -byte |ong header (TP Extra Header) 70214 is added to
each TS pagkenprresscthefpreaderd 70244 2gaeEcduicaBy §SFiLdesCaRTATSS a
Time Stanp), The ATS shows the 15 transfer start tinme_at which the TS
packet isTtEdeBENCEAnsFErFRd T B IS L6 CPMRT RS20 SYstRhffaPgeture
decoder, which is described lLater. In the manner descrj bed above,
each pack®LePOLHYScGREMTdRT £l Lanfres tAndESdurle PAcREPTsA§ed
witten i%to the_ AV strear file 513. nse uentlésas&s%]om i

2 .

76, tHo 200BTEST FHY Tr CHH CEOPREREPSS P2 K LB Qe R BAGEaR
1o AV, SUSERD [hLe A% sTHECAOULSS SRR T0R:PLR SELEAL LY 05 e
packet nU[Eil)l%r SﬁcOmpressed forms of the B pictures are used as reference
pictures for other pictures by inter-picture predictive
encoding. In the video stream 601, each picture with a
15 predetermined header attached constitutes one video access unit.
The pictures can be read from the video stream 601 invideo access
units.
[0051]
As shown in FIG. 6, each PES packet 602 contains a PES
20 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
25 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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[ 0053] 9.5The IS packets contained in the AV streamfile include

t hose are converted froman el enentary streamrepresenting
audi o, video, subtitles and the |ike. The TS packets also (Program
Map Table), a. PCR ; Program Cl ock Reference) and the |ike. The PAT
shows the Pin of a PMI -included in the same AV streamfile. The PID
of the PAT itself is 0. The PMI stores the PIDs identifying the

elenentary St r eaiys rearesgnthﬁa aédbeheﬁHQib&iﬁ? andwt beel FK€matr of a
included in the sane AV streamfile, and the attribute i nfo-dation of

the el ementsapycist f eamBandhe sBMEcal socibas 7var £eyst deseihtiais aAvekatkag
to the 2Wstream fil e, descriptors particularl-, have information such

as 10 copyicentrol T argreldcetshow ng whetihete Coyd Ngokhbher A FEG.
is permtted or not, The PCR storestio indicating the value of STC
(System Ti7ae €Eheckp peagsoaci7atledswebhpaneATSEod & heypacketg THBeh&3Ger
is a clock used as a re of the PTE. and the DIS in. a decoder. Wth

t he use of’0REBCEnd thésdebytier lsyncitopazésatihg0gPa wWeth PHE ARCkehatis
is the reference of the ATS,. 10054] FIGs a schematic di gram

showi ng t Kévdaea and gtomed ot thiedl PIEYB064d TiHE PHP 810ferapkfepacket
fromthe top thereof, a 20 PMI header 801 a p 1 itra :1 ty of

descri pt or’§1803ach. T%Ihﬁaaiﬁrlftwjdf spic&€ss 1Bf OsPREARTY REGR T i 1803 The
The PMI header 801 indicates the length of data stored in the PMI
810. EachP&E&é@?ﬁFéﬁ18§2ape?%?%§nF6th%t%@ﬁmrQ?V%PSn@%%ﬁn%?R?edﬂﬂ? the

aforenentloned cggg control. information described in one % t he
descri pt oS pay d 601P when t e PES packet 601 1s reconstructed from

10 data stored in the TS payload 701P of the same TS packet 701.
When the AV stream file 513 is written in the BD-ROM disc 101,
as shown in FIG. 7B, a 4-byte long header (TP_Extra_ Header) 702H
is added to each TS packet 701. The header 702H particularly
includes an ATS (Arrival Time_Stamp). The ATS shows the

15 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. Consequently, as shown in FIG. 7C, the

20 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]

25 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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25 802, Each piece of streaminformation 803 relates to a different
one of the elenentary streans included in tie AV streamfile 513.
Each piece of streaminformation 803 includes a streamtype 803A a
PI D 803B, and a stream descriptor 8030. The streamtype 803A i ncl udes
identification information of the code:: used for conpressi

el ementary stream The PID 80315 indicates the PID of the elenentary

stream TheStuRamhEes Hd:0rs 8830t Nehudesitsbbubei bAfeBL | oy ofrr
the el enmentary stream such as a frane rate and an aspect rati o,

[ 0055] ccQHzicpdanf sematrkdneli, | 8>pch006bbgihl €1 8cksrarsebesBY i End the
di agram sb.owtnq the data structure of a clip information file. As
shown i n HliGe .9 Theheaal spowaf ehearronofi hepPR045Aciaded dneche- eage AV
correspondence with the : AV streamfile 2046A. The clip information
file 2045Atineudesdec! Tipe inflopfatherPOD L tstrfeam at tThdHE stores the
information 902, and an entry map 903. As shown in FIG 9, the
clip inforffs ¢ie90l fivicludés @& lsystamy o er&fld, represerkisgartdeo,
time and a playback end tinme 9010. The systea: rate 901A indicates

t he maxi MAHE® t caRsiérlesapadathghiléhet hacAvosts danthpl 8amgoaF- Atirsam
transferred to the PIDfilter systemtarget decoder, -h is described.
| ater. ThelititePval thephéed I e ANEOsPathenseliridee elementary streams.
.e -a file 2046A is set so that the transfer rate of the source

packet is TiSFTEPEE° He SFPSrOms SEECEPFoREr TS28EFRE P dytiadV starem
{1,012 Slione e FLSL Ll 1 0o pEceor UL Lot ecal 118 LoR, oL
Spoueidne EMPIeIE LY T8k L850 o ThE Bl 210RGke U IR S GBS ay
UL 0Cat e 90 e NS4 TRATLLL SZOAPAEOE L DBL 080 s
and the pli%%ir{gi gﬁeq/falq,{éeotfréf@'(System Time Clock) 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
15 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
20 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
25 802. Each piece of stream information 803 relates toadifferent
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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[ 0058] FIG 10 is a schematic diagram show ng the data
structure of the streamattribute information 902, As shown in FIG
10, pieces of attribute information of the elenentary streans are 10
associated with different Pia:: 902A. Each piece of attribute
information is different depending on whether it corresponds to a
video stream an audio stream a PG stream or an |G stream For

exanpl e, eapiy pLesep aldyd buhg 4 MR 3892B; pror £05¢ €3RRNES @At ype
vi deo stream and i ncodec type 9021 15 used for the conpression of ?ﬁe

video streammasnwelilicdsidefi€spl bit 0Fn 902% it st ¥ £ 90T Ak asdd aoR
r the pictures conposing the video stream Ontheotherhand; each piece

of audit sidamaaiind buleeel Bhenhiali 08 DO2Q. COii¢ ESPOBAS Bt OndiN-audisO the
stream and has a ccdec type 9025 used for conpressing 90 the audio

stream thEuaberche. | e Thraaied Sy 982G ebnc| utled Enrthe aedicoigitteamgoac
| anguage 9027, and a sanpling frequency 9028. These pi eces of

attri but e imflordrat kot r9GREcandfO0@8tare ofethd erlszemgaaxydetodem i such
t heayback device 102, [0099] 25FIG Il Aisa. schematic di agranmshtw ng

the data std ianmfimaee ofattchearmhtary argpe@03rasoshown in FIG, 11A, one

entry map i s prcvided for each of the video streans in the AV stream

file 33 [0055]

<<Clip Information File>>
[0056]

10 FIG. 9 is a schematic diagram showing the data structure
of a clip information file. As shown in FIG. 9, the clip
information file 2045A is in one-to-one correspondence with the
AV stream file 2046A. The clip information file 2045A includes
clip information 901, stream attribute information 902, and an

15 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

20 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 file 2046A is set so that the transfer
rate of the source packet is 1limited to the system rate or lower.

25 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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2046A and is associated with the PIT) of & correspondi ng vi deo
stream The entry map 9031 of a video streamincludes an entry map
header 1101 and entry points 1102 in the stated order fromthe tot),
The entry nmap header 1101 includes the PIE of the correspondi ng video
stream and the total nunber of the entry Points 1102. Each entry

poi nt 1102 i's infornation showi ng a pair of pTs 1103 and EPN 1104 i n.

cor r espondsngew %.eac& E%Eeﬁﬁm%”BBXCWEHokggeﬁé»véi@é ofhﬁhngTc

1103 indi cates a Pls ach pictures in the video stream and

SPN 1104 iqdi ds%[ gggglége%&ﬁtedsgﬂ&énﬁf&mmtﬂﬁ bePEEEU;€akR &Beeég

streamfile 2046 118 schematically shows1l out of

the sour ceinipaoktstideltudedchn dhendWistEeaanftilie 2046A, FeRUI68tance,
packets whose correspondence with EPID are shown by the yr 903, Wth

15 ref er endesimadihengntiyenao1802nokber pd aylbacke daw o€ 182 tart video
specify the SPNwithin the AV streun file 2046A. correspoxxhixc to a
arbitrary fpoimt =dut ithg tdieyplaybacikneofot henevi theonest r eam For

i nstance, to execute special playback such as fast-forward or rew nd,
t he pl aybaldlosddvi ce 102 specifies source packets 20 having the Sfrhs
corresponding to the EP _IDs by using the entry map 903, and

sel ectively extﬁ@&téoan@Eﬁé@b&@@tnﬁedsegrem.ﬁ@@kbmg1ﬂﬁsd&tﬁe§uructmhe
| picture can he selectively olayed hack. Thus, the playback device
102 can efdf chenBEyeper #6F A PABE sHREPHEN2 bl aphaek- i KoY anal yAichg 10,
the AV streamfile 204621/2_ [0051] cPlaylist [0062] FIG 12
iz a schemi§Ges O agkanPehbw RECT ARt danP5tiif edraieatt g YprayIgadts are

file 1200. The pl list file 1200. indicates the playback _path of an
(wl reé}ﬁ%qqlé‘tl%blr’l%tdéféﬁéf&nftl FAD, 2 0%he BRST PRPECL9602 ShomIte

.ort'ons Pl nd 3 to be actua:Lly decoded in th stromu file 1204
Bnd the d o ol heas i (OPGICIRG B3 MERADRTSLT ?ﬁé'rﬁ.spaﬂds
ist file 200 t|c | arl defi th PTSs _a range of ea

portions h eﬁ’g‘yt%tauéﬁ gnrﬁgmdeacige%trﬁ%g &ét ih Slgf§am
are conve&;qg |oﬁh§b0ff86%§]pl %%eaﬁgfglomn %§'n§fBQ%é%f%n:“§02B

i nformation por eas one pl ece

1203. As %df?ggﬁonégme%PQQd% %%&ngﬁand includes a codec type 9021

16 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

20 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]

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

provided for each of the video streams in the AV stream file
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and P3 is DONdefined with SPNS 12, the playlist file 1200 incl udes
at (PI') information. 1201. Each piece 15 of playiteminformation
1201 defines a different one of playback sections in the playback
path using a pair of PTSs respectively representing the start tinme Ti
and the end time T2, Each :piece of playte.minformation 1201 is
identified by e play. emID unique to the piece of plait info s on 01

The pi ecesp2@robnpl ay, B4 DLdd @R HL20L ane weid tehidsdded Bagerideo
order as the order of the corresponding 'playback sections in the

pl ayback patfeam.Remersetiyy ndie ophbayback Wpatdd ek raasei hesuabsphaybacky
sections defined by the pieces of playit-minformation 1201 is
referred tmpageadénal nopairtl eh2Qy, pp0064]1102 in the pkaykdstriielref rom
1.200 further includes an entry mark 1202 The entry mark 1202 shows a
ti me poi ntthen tdye Miien gatty OS5 BBaden beOactvalbyiepl &yped Hdtkof Thiee
ent to a playback: section defined by the pla.-y 1202 can be

assi gried cicatreispont20p. viBer exarpheandstbhowptih mugber20f gthe entry
plurality of entry marks 1202 are assigned to one piece. of play:item
i nf or mat | @eings ¥ 02 THeLZontsY paitebP arlls/ In5edmMpEi o8 el Tht AY a pair
posi tion of. playback when random access is_nade. Wien the playlist

file 1200°defThéd 08 FrayBECK Path T eEPIRAFRSE LS, 2 A Tiensinert ry
the entry marks 1202 may be assigned to the I(gﬁégtégug)éﬁ%ggggréach
Consequenf3p, IPne‘Eﬁ-ggﬁaéﬁoéewT&? TP éndbl e =
pictures in the video stream, and the SPN 1104 indicates the
10 first SPN including the I picture in the AV stream file 2046.
[0060]

FIG. 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 9503. With

15 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

20 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.

25 [0061]
<<Playlist File>>

[0062]
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10 the novie title to be played back starting fromany of thci
chapters. [0065] FIG 13 is a schematic di granshow ngthe data s of
playiteminformation 1300. FIG 13 shows that the playitem 15

i nformation 1300 includes reference clip information. 1301, a

pl ayback start. tine 1302, a p3..a,,t.end tinme 1303, connection
condition 131.0, and a stream sel ection table 1305, [0066]

The reference glicc iafonAnataBMA30L & hih i8S kP20t 8f OF PBREEQRE
f i.:Le that is necessary for cony tin TSs to SPNe. he playback atse

1302 and UpagﬁgypgggtMé i1 01303 resRecti melii 1shawobhen®TSs tefs the
op and the end of the kV stream i:Le to be decoded. The pl ayback

devi ce 103 1laybackppthromainheyddrzadf ofmaripm f iMcerd sgecati2s1dlyi,pthe
corresto end03 Thus, pl ayback device 102 identifies a
playlist file 1200 shows portions P1, P2, and P3 to be actually
5 decoded in the AV stream file 1204 and the decoding order of
these portions Pl, P2, and P3. The playlist file 1200
particularly defines with PTSs a range of each of the portions
P1l, P2, and P3 that are to be decoded. The defined PTS are
converted to SPNs of the AV stream file 1204 using the clip
10 information file 1203. As a result, the range of each of the
portions Pl, P2, and P3 is now defined with SPNs.
[0063]
As shown in FIG. 12, the playlist file 1200 includes at
least one piece of playitem (PI) information 1201. Each piece
15 of playitem information 1201 defines a different one of playback
sections in the playback path using a pair of PTSs respectively
representing the start time Tl and the end time T2. Each piece
of playitem information 1201 is identified by a playitem ID
unigque to the piece of playitem information 1201. The pieces
20 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.
25  [0064]
The playlist file 1200 further includes an entrymark 1202.

The entry mark 1202 shows a time point in the main path 1205
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portion of: the AV streamfile to start. :leading and playa back: the
AM streamstarting fromthe identified. poilLion., [00671 The
connection condition 1210 specifiea a. condition for
connect:Inc:viz:deo inmages to be play: enback between the pl eybeck
sectden defined by a. pair of: playback start tinme 1302 and pl ayback:
end tinme 1303 and the playback section specified by

t hepr evi 0@5%@%@:‘%&1&'1@% %@Q’};Eaiﬂﬁlﬂ% attheoBhat-hems i yioat chhlige addiegned
connection conddtion 1310 has three types, ""1"e "O', and "6", for

ezanpi e, o6l plbybacknsddei com@mEGHeoNbeoritk Hilayitdn Infodigaies 1201
the video images to be played back fromthe portion Ot the AV
strea. m f Fbe speepleedasbyhéihe pheercoflpl ayiplbmralifomatdrondoesrks
not need to be seanlessly connected with the video inmages to Te
pl ayed batkobrenetdes pprdd |tcOvneobicdse oAVpdayeanmf LREorepeeprni 8d 45.
by the previous piece of playitem:information. On the other hand,
when tthe Bbenectirpmamgondiori oA N0l ¢adrtayessed fagr segrehpgehar feart
video images to be played back need to be seam essly connected with
each. ot hepsitdessPrR2aoPaRaduAvAAl FARCSHE Rt F c 3PP - sHBWFR hehe
relat.:ionshtns between pl ayback sections del ned by the ﬁlav:LEegi
i nft hnt at PéAYES Sheféofnte? @B T e RiGhABFIb&IT Condrt FoRC 3ot t1e!
indicates "5" or "6". \When tne connectie essdi%jnn 1%12é ngic%kgsto
‘s as SREWADFRAPPE GBA STHEY STER< oI Yo e &5 25F 5551 &) £76m O
infotm atiqn P%ﬁl and PI4% may be inconsecutive, % S 'S §
the emd ofP't FR°FiTEPAY pgg#%qné:qﬁm% ed%#?ﬁ%?ig ii&e\}[%cee E;Bezc(ea Fﬁggs
H n _ n H H ,7 ,
fir Stloo l athgp‘mo%'nlqeI Q:fiqcrlrg;q!d ng]e P}')f%ygadba-gﬁ E%aailtlriy from any of the
chapters.
[0065]
FIG. 13 is a schematic diagram showing the data structure
of playitem information 1300. FIG. 13 shows that the playitem
15 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
20 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
25 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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the top of the second AV streamfile |l e 140 1B defined by the
foilowin 1/4., -ad playiteminformation 1,12 may be inconsecuti ve,
Note that, in this case, several constraint conditions nust be
satisfied. Forsecond AV streamfile 1401B plied to a decoder
subsequentlye first .AV streamfile 14018,f the AV streamfiles needs
to he created so that the decoder can snoothly decodes the file.

Furt her noperttBge basthdé ramesaudiotifie e sbr eaareontadned amd pheysipstk
AV streamfile nust overlap the first frane of the audio stream ail ed
in the sechadrAVssteaamstileingn firiken atheri deand,f iwhepdiie. gonnect i on
condition 1310 indicates '6"., as shown in F 14B, the first AV stream
file 1402Fk0anAdit he second AV 8,n:tamfile 14028 nust he handl ed as a.
series of AV streamfiles, in order to allow the decoder to duly
performthe deGbdecpnoeessiongronBiThan iL§10STOscahdeATEXPpr@dithen for
consecutive between the first. AV streamfile 140...d the second AV
stream fi FEND&G2BNRIGY] dRef Er3dHy HOLE| 5 a18d e PetesmisehecPianback
ta.hl.,.. 1.305 shows a |ist of elenentary streans that the decoder
in the pl &fFaérndéATdaerbovan saliectoF oY HeCAVSsEFeamfie el it i Ag

the time between_the playback start. tine_1.302 and the playback en
e 130aBIFHBag: 8241 SaMBat i SRl EheBbeIanFlaRrar Fon Retadcsed by

plurality %f stream entries %3@9.i52$£.ﬁ£ the strea entries. 1309

| fides” ERSTEETT Quf BeEreno B08Y SEATUHA 95 RAE R T BT Ao i) The
;28 gt?éa identification informati 1: 308 %f a I rr qugding "
elenentargh§tF853F ﬁ@nstggﬁl§§Fb&?ﬁ8nbaﬁuﬁ§5F§ %%ngére sérial @ 2nd
Bl ay bk ae T ob LTI Ser e Srereniarot stToamt B Ior R hlifcates
stream Pat“ll”i,nfcﬂé@fégg ijnga(ges to be played back from the portion of the

AV stream file specified by the piece of playitem information
does not need to be seamlessly connected with the video images
to be played back from the portion of the AV stream file specified

15 Dby 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]

20 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

25 playitem information PI#1 and PI#2 may be inconsecutive. That
is, PTS TE at the end of the first AV stream f£ile 1401F defined

by the preceding first playitem information PI#1 and PTS TS at
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_ shows an AV streamfile to which an elenentary streamto be

sel ecfed bel ongs, For exanple, if the streampath inlhprmatio 1307
shows Mlein path.", the AV streamfile corresponds tot clip
information file indicated by the reference clip information 1301. If
the streampath information 1307 shows 'subpath ID - 1", the AV
streamfile to whi oh the. elenentary streamto be selected 3AV :it
-cam def i pedpiteee K ik SHBzoRl avl RPJA of Ml | ol AChudedeln et he
subpat h whose subpa.th em i nformati on "pi ece

defines e f@'l@bmelg s Op1 bhat ehald sohelveanbhePleypaekisiarisddi®ive .
1302 and the playback end tine 1303. Note that the subpath and the

sub- pl ayi wefei thot maitri @Riar €adescsdws-d N doie tiexints eohidan ioh slhukhi Se
speci fication. Each piece of streamidentification information 1308

i ndi cat es stihhe sPiBdof Farcexaeppendivhgnonke ofetbedereneream file 1401B
earnsnul ti pl exed in an AV stream specified by the stream oat hon

1, 307Fhe denenpaiyest reansdéndieat edbbygthet Py Dsoatlee skl eet abVestream
during th 20 between the playback start time 1302 and the pl ayback
end time £308 1APLRowprhotf shewAVi atFe@n OBleeadrdi dceb6f CseRERM SO
entry 1309 al so contains attribute information of a correspondin,

el enent ar Fhétr Eam dFepdexanplesnepehayt ¢epodesi Aie FattonfoftRATEGER

stream a PG stream and an 1:0 streamindicates a I%aguage t¥ge of
the streamS[ 6676] TFRES 25 F8earyehentit¥e2ti aghram 8Row Rgtthetdafa AV

structunt of a playlist file 1500 when.,the pl aybac th tq.he
defined | ﬁ(‘flrﬁﬁé‘sgé?énﬂ’tlﬁ& ORETSABWAR PN EF &L ggax‘FhBEpFﬁ?l ?Ealf’i pgream

1500 i ncl ud ths i itign to t i th

1500 o, LoE 405 G i S, L, S50 B 10 TP e
th 1501, .Th L numb d to the, nib 1..50

palh 1501 Toe e, Lot acs aeos @eed 10, e, aihe 802,
m h:-lLD_f i i-f vi

ot he g e 38028528, BUBRAN L] 2B ¥hOeLiBna Ay, strean

series of MhayhagkesRELLONS HEHLPEY as a series of AV stream files, in

order to allow the decoder to duly perform the decode processing.
15 That is, STCs and ATCs must be consecutive between the first
AV stream file 1402F and the second AV stream file 1402B.
[00609]
Referring to FIG. 13 again, the stream selection table 1305
shows a list of elementary streams that the decoder in the
20 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
25 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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10 by the pieces of playiteminfornmati on #1-3 each of the suboaths
and 1503 is a playback path of a series of playback sections defined
by subplayiteminformation *1-3. The data structure of the
sub-playitern informati on 1502A is identical with the data structure
of the plav.iteminfo , at ion shown. in FIG 13. That 15 is, each
pi ece of sub-piry information 1502A includes reference clip

| nf or mat i oMo P:RYb@sks SHA kncl i ankia @laybackoendd iR They ¢

pl ayback start time and e playback end tinme of e sub-playitem
infoia Li o eieeeXAf 85$8HmeNSEHIEn tJiR %I Ss BSe i@ a2 OhEotha® ioh the7
mai n pam 1501. For exanple, 90 in the streamentry 1309 included in
the streamiselecid oV taaleainl FOS Ofcd M ipdiaydrt em déndoramy | Otrddm to be
assunme that the streampath information 1307 indicates "subpath ID =
0", and Emxplstregabeildenti.f Foatexamboaj nforuhet samei808athdinfoheaPton
stream 41. Then, in the suboath 1502 with subpatho the. playback. 33
secti on. df3thehowavihemm patbf pathom#ztidrwen PGlst reame#boinsis to the
sel ected as the decode target. froman AV streamfile corresponding
to the cliglimf érderied ibn e f4Aewnibyichgéed by the reference clip
reference"ticsub--playitentitre #2, [0071] Furthernore,

sub- pi i nf GrHEETSH i | lides & it a9 B@IUSPEL%%%WE%’H—% %éﬁ& Ehews
The SP connection condition carries the sane nmeaning as_a connection
condi tion subpath Iy gyil{'emtiff 6Vmatr6A™ TRaE 8, Whheh the gpementary

connecti on condltlon |nd|cate or. "6", each portion_of the AV stream
file defi rdd B (Wb 2jSEEGRESE e LA % uh %?/‘Pt ’ﬁﬁ’ﬁ?@ Rét foR1REEAST
tos ?6' a3 tbhe 1%1%/“1 em g%rsng{:&g%dlncl& g(‘i in the subpath whose subpath

ID = 1. The sub-playitem information piece defines a playback
section that falls between the playback start time 1302 and the
playback end time 1303. Note that the subpath and the
sub-playitem information are descried in the next section of
15 this specification. Each piece of stream identification
information 1308 indicates the PID of a corresponding one of
the 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
20 between the playback start time 1302 and the playback end time
1303. Although not shown in FIG. 13, each piece of stream entry
1309 also contains attribute information of a corresponding
elementary stream. For example, the attribute information of
an audio stream, a PG stream, and an IG stream indicates a
25 language type of the stream.
[0070]

FIG. 15 is a schematic diagram showing the data structure
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10072i <Configuration of 21) Playback Dev ce> [007- 3]

Next the configuration for the playback device 102 to play 15 back 2D
vi deo i mages fromthe BD-ROM di sc 101, configuration- 21) playback
device will be described bel ow. LOO- FIG 16 is a functional

bl ock di agram showi ng- a 21) playback device 1600. The 12D pi a:tack
device 1600 has a SD-ROM drive 1601, 20 a pl ayback unit 16001k, and

a. control,nj gﬂa@@%t FhephsHA {inhdROORK d%ﬁéyﬁaéle%mfé@%éﬁ@@fiﬁed

systemtarget decoder 1603, and a pl ane adder 1610 . The control wunit

16008 has i c19yRANECHSEEAAI A® JYRAHAInStati ciscends boafreaeey£16651sa0
program execution unit 1606, a playback control unit 1607, a player

vari abl e si-gr age1udict ch608r e aulseitiey e a@dacessi ng thétmd689path
The pl ayback unit. 1600A and the control unit 16008 are each

i mpl ement edoan audpbtesent 02 nirefjrattedaeercuch a pAblyernat paehypathélel
pl ayback unit 1600A and the control unit_ 1500B may al so be

i npl enent eécb cheamsingbathnt Yt at®ek [sBO75]1 numbers\Waen theligDeRUMCAESE
101 is | oaded 1601, the BD-ROM drive 1601 radi ates |aser liaht to the
di sc 101, snibpaftétsedt928hnd el hiln st erddrf tlowy 3 diegéstered in the

Furthernore.ng the change in the anmount of reflected |ight,
playlist file 1500. The serial numbers are each used as a subpath

ID for identifying the subpath. Similarly to the main path 1501
that is a playback path of a series of playback sections defined
10 by the pieces of playitem information #1-3, each of the subpaths
1502 and 1503 is a playback path of a series of playback sections
defined by sub-playitem information #1-3. The data structure
of the sub-playitem information 15022 is identical with the data
structure of the playitem information shown in FIG. 13. That
15 is, each piece of sub-playitem information 1502A includes
reference clip information, a playback start time, and a
playback end time. The playback start time and the playback end
time of the sub-playitem information are expressed on the same
time axis as the playback time of themainpath 1501. For example,
20 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
25 section of the playitem information #2, the PG stream #1 is
selected as the decode target from an AV stream f£file

corresponding to the clip information file shown by the
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BB- ROM dri ve 1501 reads data recorded. on the disc 101. The BD ROM
drive 1501 has an optical head, for exanple. The optical 10 head has
a sem conductor laser. acollxn& e len s, a bean splitter, an
objective lens, a collecting , and an optical detector. A beam of
light radiated fromthe sem conductor |aser sequential asses the
collimate lens, the beamsplitter, and the Objective lens to be

col I ect ed xeJ¥ e oreeot Ui PO d fRyela tofort Be e BROROVEGIisemlOdfoFhation #2.
collected beamis reflected and diffracted by the recording | ayer.
The refl ectoed1and diffracted |ight passes the objective |ens, the
beamsplitter, and the collecting lens, and is collected onto the
optical detect durtAsraoresul the aspbaybBagk teing atf erievedbni Ancludes a
accordance with 20 the intensity of the collected light, and the data
usi ng t he fpledybackl Isidyreal , SP 00F6hection cPhdiEDOoNROVNGr ISR dB0nefrbads
data fromthe. BD-ROM disc 101 based on a recraest fromthe playback
controt umandigaPn carraest khe daba, maAnANE 3Fr2aRRPeetientFandition
ferred to the read buffer 1602, a playlist file and a cli )

i nfci mati &F FPFeP&P§1F?Qn§F§PF@atﬂ8nth@h§Fa%Fc ¥ReRari® %gﬁB?QDEGEEPH

and an index 42 file., a novi e objelL,,nd a BD-3- obje
transferré:dmtdd'ttlﬁ)é1 &Vﬁaﬁiaﬁe& RarPo nemorSAch 604 lﬁi{)?'fj] Ehe”av Fheeam

d buff 602 6 dth
eenari o oSty TH08S ket BacH A Bary a“}gﬁs”eﬁo”%)é’éu% REARy Het CE TR CoRe
Pl ayback unidscl600A | s ued A8 ke LR BURTEL 0020 NewoLK dexieeseq

in the conti tni t e~ us nanlc scene nmenor

and the st t ¢g scenario nmenory 1605. In addltion di fferent areas in
. S|ngle nenory 10 device may be used as these nenories 1602, 1604

and 1605. [pherjead buffer 1602 stores therein an AV streamfile. The

static scenar|o menory 1605 stores therein a )playlist file and a

clip informdanfidie.onyrelip %ﬁlaéyxfaa@%@&i&; nformation. The mc
scenall 1604 stores therein dynam ¢ scenario 15 i nformation, such as

an index fidegsg novie object file, and a } SD-Cl obiect. file. [0078]

Next, the configuration for the playback device 102 to play

15 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,

20 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

25 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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The system target decoder 1603 reads an AV stream the read buffer
1602 in units of source packets and 20 denuiti pl exes theAvetreanfile,
The systemtarget decoder 1603 then decodes each of el enentary
streans obtained by dem irlexing. |Informecessary for decodieach

el ementary stream such as the type of a codec and attribute of the
stream is transferred fromthe playback control unit 26 1607 to the

syst em t anget deeoder . 1603 ﬁgﬁ%@fg@tﬁr gel FeCofer 1k 6030 PULS; 8

pri maryy-videc streany a sec o stream an |G stream and a

PG streamihak hayeibesndecpdestheddd ed Bnvhdetngeeesst diid cedhei put pt
data are used as primary video pl ane data secondary vi deo pl ane dat a,

| G pl ane daotzsjand PG pl ane data, respectively. On the other nand,
the systemtarget decoder 1603 m xes the decoded -primary audi o
stream and secuheéar yhauelb orRSH r&ode and dut puvksethéntesuht agib - HeMadtrave
an audi o out put device, such as an internal speaker 103A of a display
deva. ce. [IhoaddiheoRD-ROE dystenitalgetdietederadé03ligbei vesthe disc
graphics data fromthe program execution unit 1606. The graphics
data. .4.804sednénderéenys grlzaphe csn sucintaged 1@dter) firenutba discr gén.
and is in a raster data format such as :fl'EG and PNT. The system
target de&vd&herBoTeproeessddia hbaggapht csedanauahdolieplesterseldaba.
as inmage plane data. Details of the systen1target decoderdll be
descri bed thél B RPUOTOUV T He Us ée 28\ Fe AREAGL BRPE CE609" dete i$ S 1@der The

operation_via the remote control. 104 and a front panel_ of %@g .
Pl ayback G&VROY¥ dbyve BAHdNER FhORISE2 operdri bRt PHERiSer TeFenpPtical

D oveEL "BsHA on: ST Ay PRRET L  Se ] Pledie {18885 bln
le, when, a user........ t ts to di | , - b )
I Tt Ly T
SSI N uni e ClS S N | . I
ovent el rEBId Ak Sty RS PR 0 ASER Yt {1 Rali T AP S cer

1606 to eé%%%%tﬁaﬁﬂwggsggréﬁé%%rlq.iirﬁ%.tteolte?l%, the beam splitter, and

the objective lens to be collected on a recording layer of the

15 BD-ROM disc 101. The collected beam is reflected and diffracted

by the recording layer. The reflected and diffracted light

passes the objective lens, the beam splitter, and the collecting

lens, and is collected onto the optical detector. As a result,

a playback signal is generated at a level in accordance with

20 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

25 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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25 button which is a command to display the sos-up nenu. On the other
hand, when a user bushes a fact- forward or a rew nd button on the
renote control 104, for exanple; the user event pro it 1609 detects
the pu and identifies the nu In addition. the user event processing
unit 1609 requests the playback control unit 1607 to fast--forward or
rewi nd the playback being currently executed according to a playlist.
00] pl aybadk egontmoalicunbied6FA lcoahdal 8D0anisfect dfilsughe dscaams 28rred
streamtand an index file. fromthe BE-FOM disc 101 to the read -
buf fer 1602, thke dgdymaricc sseeaariico meswory 18604, and tne static
scenario nenory 160%. A file system 10 managi ng the directory file
structure [20473hown in FIG 2, used for this control. That is, the

pl ayback control unit 1607 causes the ED-ROM drive to transfer the
files to each Ghet KeagehBffes 1602; 18049¥RA"1605CERFHGC NSYStEM ESL)
for opening files The file opening is conposed of a series_of th

fol | ovit ng 315! pPEceEaREC FFPRILLIQ FaNF hafd 1 §15e @&Fett lé‘dgifgrpﬁr‘S\%PHXd
o 1t Pl siptemy o st col, apd o Lougt, 15, g . et
o tranet SEERTal Rl orEBTEY (IR B BRok"Eone BT bt g oFay S goct
FITe handFs aFagee e SePator Astbm (e Tie sy ol ot Phenarte
I o e R A 8 e e

t f i - ] ' |
to teﬁgﬁEg dﬁglw%ﬁgg bﬁ%%gg?as 1604 ARk k08 sNeY g 1t bidee 1hand! ene

read buffer 1602 stores therein an AV stream file. The static
scenario memory 1605 stores therein a playlist file and a clip
information file, namely static scenario information. The
dynamic scenario memory 1604 stores therein dynamic scenario
15 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
20 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
25 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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The pl ayback control unit 1607 decodes the P streamfile to output

vi deo data and audi o data by controlling he BD - ROM drive 1601 and
the systemtarget decoder 1603. Mre specifically, the playback
control unit 1607 reads a pia st file fromthe static scenari o nenory
1605 in response to an instruction fromthe program execution unit
1606 or a request from the user event processing unit 160.9, and

i nt er pr et snthei€opkerlzs @hitbe MHd suthitageos darcesad by phemary video
interpreted. content, particularly with the playback pathr the

pl ayback eaaheobauaitsdédidspecrides @y dttreeamGt plbeeptiayed badkpG
and instructs the En-ROVNdrive 1601 10 and the system target decoder
1603 t o r eddnandadecadespdre idly storeamet otber glaayted thackysSeghtarget
pl ayback processing based on a st file is calledplayback. In
addi ti on, deledpiraybaek odeesol tiuai derB@E&epsivary o dypes ty@ambias
in the player variable storage unit 1608 usingﬁ%he 15 static scenario
i nf or rfat | 6RCONEREYr etienssrean wadhlafaruiarib s el dybacke an
control unit 1607 specifies an elenentary streamto be decoded, and
provi des PHEISy SUERULAFot Hocotlérh 18032/ LR EPAFGEMIRSGT STeckshr §T 2
for decoding the el enentary streans 20[0Q082] The pl ayer, variahle

st or age uﬁﬁgpi§§6d@¥l€8np5§b&QQl§%°n' che ini?Qxﬁ%%éﬁg %?ogFBrFﬁa3
pl ayer variabl,.es. The pl.ayer. variabl es, i ncl ude_system paraneters
(SPIN) Shoichg “ERe IBFRPLAG oAy Er T16%, CRAGOGEAERRI Shar ARePLr EIWBRYF 06
for gener use. FLG 17 is a_ list  of SP h j J

seri al nuﬁ%@rgfﬁﬁg}cﬁﬁéagiéﬁsé%%?aFoﬁU§Eg§EEEg§ ?égggéggigﬁégqaft %gl
atap) e ¥ahdeoh 82, lhe comants ol Jral Al SPRMARR SRl QY oA8e

Her e, racket ed nunbefs indic e serial nunbers.
and PNG. The system target decoder 1603 processes the graphics

data and outputs the data as image plane data. Details of the
system target decoder 1603 will be described below.
[0079]

15 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.

20 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

25 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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SPRM (0) Language code SPRM (1): Primary audi o stream nunber SPRM (2);
Subtitle stream nunber SPRM :Angie nunber SPRM (4) .Title nunber

SPRM ( 5)

10

15

20

25

; Chapt er nunber

processing unit 1609 detects the push, and identifies the button.
In addition, the user event processing unit 1609 requests the
playback control unit 1607 to fast-forward or rewind the
playback being currently executed according to a playlist.
[0080]

The playback control unit 1607 controls transfer of files,
such as an AV stream file and an index file, from the BD-ROM
disc 101 to the read buffer 1602, the dynamic scenario memory
1604, and the static scenario memory 1605. A file system
managing the directory file structure 204 shown in FIG. 2 is
used for this control. That is, the playback control unit 1607
causes the BD-ROM drive to transfer the files to each of the
memories 1602, 1604 and 1605 using a system call for opening
files. The file opening is composed of a series of the following
processes. First, a file name to be detected is provided to the
file system by a system call, and an attempt is made to detect
the file name from the directory/file structure 204. When the
detection is successful, a content of a file entry of the target
file is transferred to a memory of the playback control unit
1607, and FCB (File Control Block) is generated in the memory.
Subsequently, a file 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.

[0081]

The playback control unit 1607 decodes the AV stream file
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SPRM ( 6)

(Program nunber 10 SPRM (7) ;Cell nunmber SPRM (8)

. Sel ected key nane SPRM (9) Navigation "un-

[

10

15

20

25

to output video data and audio data by controlling the BD-ROM
drive 1601 and the system target decoder 1603 . More specifically,
the playback coﬁtrol unit 1607 reads a playlist file from the
static scenario memory 1605 in response to an instruction from
the program execution unit 1606 oxr a request from the user event
processing unit 1609, and interprets the content of the file.
In accordance with the interpreted content, particularly with
the playback path, the playback control unit 1607 specifies an
AV stream to be played back, and instructs the BD-ROM drive 1601
and the system target decoder 1603 to read 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 unit 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 (10) ;Current 'R bar* tine (11) :.Player audio m.?r-raoke

15 SPRM (12) :Country code for parental nianage SPRM (13)
Parentald. |evel

Here, the bracketed numbers indicate the serial numbers.

[0083]
SPRM (0) :Language code
SPRM (1) :Primary audio stream number
5 SPRM (2) :Subtitle stream number
SPRM (3) :Angle number
SPRM (4) :Title number
SPRM (5) :Chapter number
SPRM (6) :Program number
10 SPRM (7) :Cell number
SPRM (8) :Selected key name
SPRM (9) :Navigation timer

SPRM (10) :Current playback time
SPRM (11) :Player audio mixing mode for Karaoke
15 SPRM (12) :Country code for parental management
SPRM (13) :Parental level
SPRM (14) :Player configuration for video
SPRM (15) :Player configuration for audio
SPRM (16) :Language code for audio stream
20 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
25 SPRM (22) :Secondary audio stream number
SPRM (23) :Player status

SPRM (24) :Reserved
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SPRM (14)
coai areti

;p:L.r conraquration for video SPPM SPRM (15) Piayer
on for audi o nguahe code for audio stream 20 SPRM (17)

d. anguage code extensxon for audio stream SPPM (18)

10

15

20

25

SPRM (25) :Reserved

SPRM (26) :Reserved

SPRM (27) :Reserved

SPRM (28) :Reserved

SPRM (29) :Reserved

SPRM (30) :Reserved

SPRM (31) :Reserved
[0084]

The SPRM (10) is the PTS of the picture being currently
being decoded, and is updated every time the picture is decoded
and written into the primary video plane memory. Accordingly,
the current playback point can be known by referring to the SPRM
(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 0OSD (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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; Language code for sLoti'le stream SPRM SPRM (19) ;Langna2e code

extension for subtitle streamlays r region code SPRM (21)

Secondary video scream nso SPRM (22) Secondary audi o stream nunber

SPRM

10

15

20

25

an audio stream having the same PID is selected and decoded by
the system target decoder 1603 . These processing can be executed
by the playback control unit 1607 with use of the movie objeét
file or the BD-J object file.

[0086]

During playback processing, the playback control unit 1607
updates the player variables in accordance with the status of
the playback. The playback control unit 1607 updates the SPRM
(1), the SPRM (2), the SPRM (21) and the SPRM (22) in particular.
These SPRM respectively show, in the stated order, the stream
selection numbers of the audio stream, the subtitle stream, the
secondary video stream, and the secondary audio stream which
are currently being processed. As one 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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(29) SPRM ' 24) -Psherved SPPM (25) :Reserved SPRM (26) dleserved
SPRM (27) :Reserved SPRM (28) :Reserved SPRM (29) :Reserved SPRM (30)
- Reserved. SPRM (31) : Reserved [008 The SPRM (10) is the pTs of the
picture being currently 10 bei ng decoded, and is undated every tinme
the picture is decoded and witten into the primary video pl ane.
menory. Accord ngly, the current playback point can be known Ly
ref.erringdoc®tihe SPRM (10) [0085] 15The | anguage code for the audio
gtream of the SPPM (16) and the | anguage code for the subtitle stream
of the SPRM ( 1&heshovediesanl exdeanguage unitode®eofid he playerssdheseid
codes may be changed by a user with use of the OSD (On Screen

Di spl ay) exddheqd ayenrkd ertotrke Lhkehe anonhy dig ehanged: by &me BD-J
application 20 programvia the program execution unit 1606. For

exanpl e, idbievs SPRIS1 TUG) pshphsbk. shtciun sy baclt protesskhqutes the
, the playback control unit 1607 first searches the stream selection
t abl e gn threl Isiviing t epntrPéemat i oPafilicallast r éam 2pEPYdRaGEng’ttHe the

| anguage code for "Eric The oJ. avback , _ .
programs. (1) The playback execution unit 1606 instructs the

playback control unit 1607 to perform playlist playback
processing. (2) The playback execution unit 1607 generates
graphics data for a menu or a game as PNG or JPEG raster data,
10 and transfers the generated data to the system target decoder
1603 to be composited with other video data. Specific contents
of 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
15 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
20 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.
25 [0089]
<<Structure of System Target Decoder>>

[0090]



25 control unit 1607 then extract-, the RID fromthe stream
identification information of the streamentry and nsmts the
e.xt.racted PMto the systemtarget decoder 1603 . As a result, an
audi o streamhe sanme PIP is selected and decoded by the systemtarget
decoder 1603 , These processing can be executed by the playback
control unit 1607 with use of the novie object file or the BD-J

object file, [B686]18 15 apBGig Py Patkk( Wt d8ed8|Hy FRENRY HF affpaekIct

control unit 1607 ates the player_varjables in accordance with the
coat s L BREoTED, haRE - AR Kot 0t W (Y Sy P € g HRieE

SPRM (1), the.S PRM (2) , the SP d th 22) | ticul
10 These' SRR TECURET 7Py ERBUA PACERE: SEAc L1 T LarrLBr Grr A Rmber &
f th i 0 h t] { id.1 dnd

The' secondary” Sick b LT eahswhi b1 O o Cupt et 157 ber iy pribecead-Sieer

one exanpl grcagsey, thate they ?W%%%%J{WQ%@% gﬁﬁhlgr(yj in@%gcﬁgggder

changed by the program execu i's case, e play

control ufbyolBDEdddriiaSeariches gkheaslr eam sel agd serdal esib the 1g
playiteminformation currently being played back. a streamentry

a stream gekegbi-ongmumhentikatr-atehes gebe ashr eamisel esddONaavIbEL 1 o
shown by the changed. SPRM (1) . The playback 20 control unit 1607
then extraetsdthelPVP, f somtdge Shreedsor 1880, a prifeiy theestpeam:
entry and transmits the extracted PIE) to the systemtarget decoder
1603 As amemsujtlsphe audtocosdaeanyhaybnglihe sanmerP D893, sel eGt plane
and decoded hy the systemtarget decoder 1603 This is how the audio
st redf t angebed fe2 phayitapkans memartyche 93, Hie isabtiplans tneeamyandos,
the secondary video streamto be played back can be switched in a
simlar nahfefdn apo0d87pixer 189Fhe pl ayba' .k execution unit 1606 is a
processor and executes prograns stored in the novie object file or
the ED-j '[@8P1liile, The ol ayback execution unit 1.606 executes the

The source depacketizer 1810 reads source packets from the

read buffer 1602, extracts the TS packets from the read source

15 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

20 value of the ATC is a value of the ATC counter 1820, and is

incremented in accordance with a pulse of the clock signal of

the 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

25 from the source packet to the PID filter 1840 at the recording
rate Rrsy of the AV stream file.

[0092]



followingo.la in particular in accordance with prograns. The pl ayback
execution unit 1606 instructs the playback control unit 1.607 to
perform playlist playback processing. (2) The ftion unit 1607
generates graphics data for a nenu or a game as ENG or j PEG raster
data, 10 and transfers the generated data to the systemtarget
decoder 1603 to be conmposited with other video data. Specific

contents of thenn. phe designed sebatkiveky ddiexiddl y thswughopsognam ts
designing. That is, the contents of the controls are detenn:Lned by

the progrpavkegsogatidel af-ohhehdmeiue cleed @pdcit dei BEx 1 salyj,eTE fadlesta
t he aut horing procedure of the BD-ROM disc 101. [0088] The

pl ane addehidbXhwece @Nreshpt intohad dedpbanesdatafisddondaeyp vawenck
pl ane data, 1:(1 plane data, PG plane data, and inage plane data from
t he syst eadetodér ub6@3,1&0 tonposi PP theseat @ 0 ntbea Virdes Farametbe
a field superinposition.resultant conpo 'teri video data outputted to
t he dibspl agldetpdeld @R chied dicopthg etk orders dréddn 18Ver d6Penpoggopn the
cc: Structure of System Target Decoder [0090] decoder 1603. As shown
in FlI G t hBIBy&% éhet BF Garckfecod EPT1603E#AEE ude S SaP3P R e & iddpBREReP T 2oL
1810, an ATC counter 1820, a. first:. 27 Mz clock 1830, a PIP filter
1840, an S?CFEﬁﬂﬁf%FrF@ﬂ??)t@%SBFl@?rXéEb@ﬁPZ@eﬂPﬁeEI%%K?'i%%OPaCkets

a. primaryvi. deo_decoder 1870, a secondary vi deo_decoder _187 a PG
Geboder 150 BHDPGIabE0ae 7S, CRLRNY by CROEE . dOSddRt) T4 0K BLLF

secondar ¥ iAh8, 3CRUEL 2 PLESSRAOLe 080, 8 PLLTRE P PLEN o
e L8020 80e kG Pl 8Nen P 0RLY K951 URAEPLEOSATR™DE Y1 162, BDTED,
audio decoder 1874, the secondary audio decoder 1875, the PG
decoder 1872, and the IG decoder 1873, respectively.
[0093]
The PID filter 1840 further detects PCR from each TS packet
15 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
20 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
25 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 source &Tat: he:J.2:er 1810 reads source packets fromthe read
buffer 1502, extracts the TS packets fromthe read source 15 packets,
and transfers the Ts packets to the PLOfilter 1840. The source
depacketiz r 1810 further adjusts the tine of the transfer in
accordance with the Al'S of each source packet, Specifically, the
source dep;a:Metizer 1810 first: nonitors the value of the ATC

gener at edihy1bhesATE ceunt errd82poker estt-bam20pvidifue ) of itghe ATGH S 198
val ue of the ATC counter 1820, and is increnmented in accordance with

a pul se ofimtheiphegkngi gunakecof thezfidseteER7( MchekidiZel cdcealB3Iuffer)
Subsequently, at the instant the value of the ATC and the ATs of a
sour ce patkeB, ax eomghentsiseal yvitihe Gotodrer dekackesbze iB8l6 DPANSFersded
the TS packet. extracted The PIPfilter 1340selects, fromanonc th
packet s oBtpbottedBhibart hessbur TeedEpatket i zene 1A 0,805 packet’® Whosh
have a Pit) that Matches a PID pre-specified by the playback control
unit P£6072n%hehe| PPRi18§&F <840 aurehuffgnsiiensoriheasel seted TS packét s
to the decoders 1870-1875 depending on the, FIT) of the TS_packets.

i nst ance, M&MOFY Fricket inkarHaR Y pxeuidersin i PELred vt bl ERepie Aaeer
vi deo decoder 1870, TS pack.F.ts with PIDs ranging from 11x1EO0 to
OxI BI P, Ok%9700°¢®° &K Filk, O&xirpFFR d S@R1AtRE »e% O 1 $P6« EB1£803ngand

061400 0, OCIAIE A 40, LansLer et §9,¢ e sesondary i deg desader s,

TB 1801 stores the TS packets received from the PID filter 1840
10 as they are. The MB 1802 stores PES packets reconstructed from
the TS packets stored in the TB 1801. Note that when the TS
packets are transferred from the TB 1801 to the MB 1802, the
TS header is removed from each TS packet. The EB 1803 extracts
an encoded video access unit from the PES packets and stores
15 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 ER 1803, the PES header is removed from each
PES packet. The compressed video decoder 1804 decodes each video
20 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 VCl, and the
stream attribute of the compressed pictures stored in the video
25 access unit. The compressed video 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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audi o decoder 1374, the secondary audi o decoder 1875, the PG decoder
1872, and the |G decoder 1873, respect ely [00933 The ?ID filter
1840 further detects POR fromeach TS packet 15 using the Pin of the
TS packet _In this case, the PIDfilter 1840 sets the value of the
OTC counter 1850 to a Predeterm ned value. Herein, the value of the
STC counter 1850 is increnented in accordanc with a pul se of the

cl ock si gaakoakdtpecsecond wherViecetioglk 4860 1ictumreaddid Bom ¢hereal tee
to which the STC counter 1850 is set to is instructed to the Pit)

filter 1846mbtressthevpdapbdeto@ek TOOL rotfansttd6Oe ideadiahgelcThees
decoders 1871-1875 each use the value of the 5-3TC counter 1850 as

Si c.. Thatstbsedt he tthec DPE8Y4013 8751 &PRoL AP 8 etunthdvherprtese ssiaigodnthe
the TS packets outputted fromthe PID filter 1840 at. the tine

i ndi cat ed shpred. eiPTS o e Dhephowy by devepT8npdekersy JeE00D4E The
primary video decoder 1670, as shown in FIG 18, include a TB
(Tran§%or$19@r@§nﬁbﬁfP@ﬁ)Sb@@@ Pain the( MIid ipteexi iy BHeSr) 1802, an
DB (h entary Stream Buf fer) 1803, a conpressed v i dEso dssooder (Dec)

1804, and |4°BPB (Decoded Picture Buffer) 1 01, the ME, 1802, the DB

1803, and the DPB 1805 each are buffer nenor e an area of

menory devi ce iTHEefRgP aﬁyoVFaéa ?ﬁcPﬂErpﬁpﬁﬁ €a§| o %@E%dgprgggyre

S I of the TB 18Q ES 180 d

1605 Ty 56 S8par ey 1 eF Br ool dEit ces ﬁ?gﬁe& dragaer

the TS pagkets,r t‘:a' Yor Ci( dd epthe Bl ft'd'J %:?rt ? c]]o%ufasr lﬁe%r gtrg a%
e pa k

MB 1802 stores & recons ruc rom store
ol e g 0 115 PRckeL LS (Al RCLLOE Mg TR P
A e R L
i ncludes cQRERPNeSSRILRESHHEESseki&idt Ph&d U Phe secondary video plane
memory 1891 at the time 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 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]
20 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]
25 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

54



picture, and P picture. Note, that when data is transferred fromthe
MB 1802 to the 03, the PBS header is renoved fromeach PBS packet The
conpressed vi deo decoder 1804 decodes each video access unit in the
ME. 1802 at the tine of the Drs shown by the original TS packet,
Herein, the conpressed video decoder 1804 changes a decodi ng schene

i n accordanceconpression encoding. formats, e.g., MPEGWEC4AVC, and

VC1, and fbgsstiream atd rbbuties oot her GORILINIMES <ed iinn chle pifdeo:,
25 access unit, The conpressed video decoder 1804 further transfers

t he decodgfdRicliddeass: Nk deaadatid0fa 8a firaeunt ongecoded Lpcpt amnaso ddhen.
decoding a P picture or B picture, the conpressed video decoder 1804

refers torhbepdesodeds it UeSostOregl 4 nEutendPB80st sThédneDRR b1 180t
further wites each of the stored p.ctures into the prima 0 pLan
1. 8. 90 atutihe dat® taf thiheaRTSo shiover Wy Achenathd Slime pG09B¢ HHA@ shown
secondary vi deo deco. has the same structure as the primary video
decodér 1B¥0thEhesieciordar Vs videbetec fiher igitlary rsvddeco@eeddie T&/4
packets of the secondary video stream 10 received fromthe PID filter
1840, i nt changeapredseddphgt srasmeSas &dige MIGPMANGE S§6k iy 3ol
decoder 1871 wites the resultant unconpressed Pictures into the
secondar ya¢raseapranel we gy CEEPE efS 1 arh8CORe 'gF LPRB2PTS §hdt « byPLlPY

the. TB packet. [0096] 15The PG decoder 1872 decodes tge.TS gackgts .
recei ved PrBATEAePPRA 374 (PSS THAG- B 6hESRPPESSRE JraphPess. of the

datawrites . . unc%gﬁ%ggfed qﬁgpgggs q§%q3§p the PG
pi ane 189PTaMafKe M Phe SFTERE PTS By* t pacKet -
10 [0099]
The secondary audio decoder 1875 has the same structure
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
15 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,
20 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
25 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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[ 0097] 20The | G decoder 1873 decode.s the T", packets received from
the PID filterinto unconpressed graphics data and w the resultant
unconpressed graphics data to the. 1G plane 1893 at the tine of the
PTS shown by the TS packet.. [0098J The primary audi o decoder
1874 first stores the TS packets received fromthe PIP filter 1840
into a buffer provided therein., Subsequently primary audi o der 1874

renoves thec IS s haader and Lhe Begheader afinem each Tateackeal dgedier

buffer, and ‘decodes the remaining data into unconpressed LPC. 14 audi o

deta, Theypsingsyrnhaudigpdegoderid874obuntheneoutpats the resul tant
audio data to the audio m xer 1895 at the time of the PTS shown by

the orignap1df) packet. The primary audi o decoder 1674 changes a
decodi ng schene of the unconpressed a. .4,10 data in accordance w

. ssi om encodi nghé ammaissprecBekby Dig) rake iPegsyameh DTSAHDaLSE, candPNG
the streamattriba of the r audio stream included, TS packets.

10[ 0099] Fhe @t ordaryoiateroddont875thasia RESsHmr &1 F Fe1UY eRgsPFrearam
primary audi o decoder 1874. The secondary audi o decode:: 187$ decodes
the TS paeketstopntiheisecohdaripauding secerm-PEcefvede (o Ehes Piatr -
filter 1840 into unconpressed LPOM audi o data. Subsepnentjv secondar
audi o decbBerinaIs WRGRAZOT S SheBREPESIEF SLFCR 68§ dat 3t B THRIC
audi o m xer 1895 a- the time of the PTS sho by the ariginal TS
packet . TRBC3GEShHANYSRUHI® Hetic 9878 ThamGelradaauating Joramte 3t
t he uncongregggd audi o _data in ac ord%ﬁge wi th the conpression.
encodi ng £or M€, téMG. %ol Bi'gi ttalS P Us" DTS -HD LER, or the |ike
and the str attn. bute, of the primary audi o stream included the
TS na et[Pg%gg] The audi o m xer 139.5 m xes (superinposes) the

uncom o5358, 23 20h8. 18 2o RULPUE! 80 (LA e U BT prAMR SEc0gcsc,
scoi dary %DH%BH'O

Next, a physical arrangement of AV stream files for 2D

video images when being stored onto the BD-ROM disc 101 will

15 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]

20 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

25 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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decoder 1875 with each other, The audio m xer 1895 further 55
outputs the resultant conposited a: aao to an internal speaker 103A
of the display device 103 or the like. [01.01] The inage processcce
: 1880 receives graphics data, PNG or PEG raster data, along with the
PTS thereof fromthe program execution unit 1606. Upon the reception
of the graphics data, the inmage processor 1860 appropriately

processesvithe-gf aphies, dat acand et e ddeegiapbieeshalal g toridecunbge
pl ane nmenory 1894 at the tine of the PTS thereof. 10[ 0102 <Physi cal

Arrangenmenbg@taAVaStireaseki e £nheDaVi deecam Eilps[.0. 10" 1]

Next, a physical arrangenment of ?-\57 streamfiles for 2D video

i mges whénibeing stored onto the BD-ROM disc 101 7 1 15 be descri bed
bel ow, The arrangenent allows the 2D video inmages to be seanlessly
pl ayed hack. Henethseanlless plmhaikBresnswithat ViiGeo 2i mages$apent 1s
sounds are played back. smoothly and continuously fromAV St. files.
20AV st r egrneirhédyarecredecded: on pher 8D ROVPEi $EYEGT s Yddt@ntiguous
sequences win'rise ¢ .1.veaddresses. Here, |ogi addresses are i
subst ant i 8ekyosgudVSraritocdlly i caheadere88ks I6h tRECYFSE, e & file
descabove, Acadi aal addresses are consecutive the carrespondi ng

physi cal &8§PES488 @aRabe VorkiYeresd FublY aftirgrMy f&dﬁé&h&qﬁ% aEREAM

wel l. I'n other words, the pickup oE_t%g. dic riz&lg%geﬁgq%ug%kgknown
havi ng cofs@EGtPve 25 tHEuUt CgeeR - 18LESSBL . =2
from each allocation descriptor recorded in the file entry of
10 the same file recording area.
[0106]

FIG. 19 is a schematic diagram showing an arrangement of
extents on the disc 101. In an example shown in FIG. 19, an AV
stream file 1900 is divided into three extents 1901A, 1901B,

15 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

20 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 file 1900, the extents 1901A, 1901B, and 1901C

25 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

57



"Extents" nean, hereinafter, datasequenceshavi ngconsecutive | ogi cal
addresses in the AV stream files, [0105] In the volune area
20215 shown in. FIG 2, an extent: is generally recorded in a.
plurality of physically contiguous sectors. Soecifict.lr, the extent
is recorded in a file recording area for storing an AV streamfile in
the STREAM directory area. The locri.cal address of each extent can

be known Lrgm each aldeeald oppdeseibpt asy r eter dedtiinal heofdkepentilyen
of 10 the sane file recording area. [0106] FIG 19 is a

schemat i cidiageamghaw Rgvanvanyangenent die eot-&osdorc e dpspuildily
In an exanple shown. in FIG 19, an AV stream 1900 1 divided into
three extests 4R0MHdksd 1¥0dF3thd samhd ¥dETRdo0dEdtonthhel@¢atkon of
2011k- As shown in FIG 19, each of the extents 1901A--Cis ,
conti nuoushy apicsanjedichup .difhferenpeaetdrrs PFOEAVS AR Wt optical
contiguously arranged, in general. Accordingly, sean essly' back
deo i magepifkom thesespent s-HOOFEAC I OHS Oﬁlhﬁlélfic’épe%rg%%géf‘r@ﬁt toe
the extents 20 1901AC to satisfy predeterm ned conditions. [010

A group oPPairews DickHowWAVEAR HING 29XFndit&at e’éoa%ﬁl AERT k PErHY A5he
the arrows Al show, when video inmages are back ,tro?tEﬁGAvlséreggn «
file 1900SUSRENERLENtIS 100AAKTe4962185 &nd LYHL0° 25" are “sequent ral'l'y
read by the playback device 102, In_this readi rati i rst
extent 198PTKIRRS HéeRfledd 1 % PR ELS fr?&qgte%%t% ? ?lr?e%?at ﬁgrflola in
BIDROVUriEJ&O?lnte or ar st%p t he readi nq operation by the optical

pi ckup, tHEASNEr dX8PhFSIHE Srevol vi ng speed of the ED-ROM disc 101

t oqu ve tEf‘? ead TB of the second extent 1901E to the locat the
optic pi[é) 3 These operations of causing pickup to suspend the

reading operat ia%%p%nq.ntclfl%'&epgsi:rack jump and a focus jump, in addition

to the operation of increasing or decreasing the revolving speed
of the BD-ROM disc 101. Track jumps are operations of moving
the optical pickup in a radius direction of the disc. Focus jumps
15 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
20 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
25 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

58



optical pickup over the next area to be read during the suspension is
referred to as a "junp". In ELCL 19, convex portions 31 and. 32 in

t he pl ayback path each show a period in which a junp occurs. [0108;
Junps include track. junp and a focusin addition to the operation

i ncreasing or decreasing the revol ving speed of the BD-ROM di sc 101,
Track: junps are operations of noving the optical pickup in a radius

direct i on Bleckhis I Sg:ROCUSNHEIORBLAONG OFa THY! NBOLNSLARYE.  cne

position o e opti pI C rom one recording |ayer to

when the Ep- ROV diseH0lid Ss@e i i 86at TRESE thyReSI0l aMRE gepetal hy
cause rtime and a | arger number of sectors skipped readi ng processes,

i . nhs refs@r o0l0 588 £ oh-@Ngn | AFMSER h A vai 120 tineMpyper bothd kg optictabng
pi ckup stops the reading operation. During the junp periods 0-1 and
32 shown ithéPhGadi%g datrayis ingt deacth fammdde €os¢ esponei ng port

ions (11 and 32 on the track 201A, respectively. The length of a
porti oh skiogmwed in a readi nc process during a junp period such as the
portions 31 and 32 is lieu a _.krtilp cnsrznc. , Trunp distances
are general | y Iexpires sefluby pdwei odntere ofissedtrors ¢achodetkact dGligpgedn
portions, Along junp is specificallydefined as a junp whose junp

di stance técBedBOM.dimq édet . Brusi medntlwsshobdayahngebaEor igempheges
t he BD-ROVadards specify that the threshold value is to be 40, 000

sect or sacdgidaide Wit RtEram Fpecof 9PRengirsle 20PhEAdCRAedFEABITRGENt of

capability of an optical disc drive, [0109] During ae cannot rea.d
dat a fromthe extents on the disc 101 to be designed in such a manner to

10 allow the decoder 1603 to continue decoding and providing the
decoded video data during jump periods.
[0110]
FIG. 20 is a schematic diagram showing the processing
channel for converting an AV stream file read from the BD-ROM
15 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
20 file into video data VD and audio data AD. Here, the reference
symbol R,q denotes the rate of reading data from the BD-ROM drive
1601 to the read buffer 1602, and the reference symbol Ruax
denotes the maximum value of the data transfer rate from the
read buffer 1602 to the system target decoder 1603, i.e., the
25 system rate.
[0111]

FIG. 21 is a graph showing a progression of the data amount
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the BD-ROM di sc 101, Thus S e atEIl S Sly playing back video ima.geS
fromthe AV stream|e 1900 needs a physical arrangenent of the
extents on the disc 101 to be designed in such a manner to 10 al |l ow

t he decoder 1503 to continue decodi ng and providing the decoded video
data during junp periods, [0110] FIG, 20 is a schematic

di agram show ng' the processin.g channel for converting u 2Wstream

file read_fr P, . i i 2 ide :

and audi oD%a% ?ck%?il%?e?ﬁ&v\% rik%e Sﬁ‘% Z%L.létpﬁé %%}QzRC]%A&g:ﬂI}Igrg 60%%%%%1%9
an KV str Bl s¢f h ROM i s lhandhd hein- st oFesii iod
stream fi ?gﬁ%%iogfh%ﬁ?%gdg%ﬁ%er lg%Z.CD&rﬁ%n%yst emtarget del(r:}g%gr’éﬁ%%B

reads thecAV streamiite fromdde mead it sherol6@82sandolt bencHecosdes
the AV stream 20 file into video data VD and audi o data AD. Here, the

ref erencepftkEti b@opt henkakecohul eadingadat anbuom bheikreROMsdat vehe
1601 to the read buffex 1602,e referen ce synbol H denotes the

maxi mym vabye efutbeslata tianstenceake friom fdee weead thaf feadieg2rate
the sister target decoder 1603,the systemrate, [01111 FIG 21 is a
gra. ph shew agdathraogresst ftriohe fdat aatatmi, aBAshovondy &redrireow Ae0l
read buffer 1602 during a processing period of an AV streamfile.
During thenf FEGt Zeadimg periage Tiragrieexedst Kear éSr ahd2TebRIEhEalue
BD-ROM di sc 101 to the read but fer 1602 , the accunul ated data
amount DAcEnchedess branpber sedcfuan the rReddiyifesdrde B the system
bet ween the reading rate Bud and the average transfer rate R ,""t" as
shown by &ATrgetoWeZPOeri ACEPG P2indTREWaveEr 8§82t FansSte OWEFetBQHttﬁ§

an average value of the data transfer rate_from ead buffe r_1602.to
the sifst emvEaegettatdechder 1608, HEthg-aF wayskeS %di}ae t]o‘E%Jre F‘Sgb‘fal&y

t han the . . . .
repeats reading/transfer operations on an intermittent basis.

Thus, the BD-ROM drive 1601 prevents the accumulated data amount
DA from exceeding the capacity of the read buffer 1602 during
the first reading period T1, i.e., anoverflow of the read buffer
15 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 Rex:, as shown by an arrow 2102 in FIG.
20 21. However, if the accumulated data amount DA has been
sufficiently increased during the first reading period T1, 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
25 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., Rua - Rext. As a result, the system target decoder
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10 systemrate R Note that the BD-ROM drive 1601 actually repeats
readi ng/transfer operations on an intermttent basis. Thus, the

ED- ROM drive 1601 PreventS the accunul ated data anount | DA from
exceedi ng the capacity ofread buffer 1602 during the first

readingi.e. , an overflow f the. read buffer 15 1602, After
conpletion of reading an extent, a lunp i.e perforned to the head of
t he next. 1éXBerdn pDawviikg the Wiuigp petirocoilintdres Ieadieggrofl eded @ £f then
the ED--ROM disc 101 is suspended, Ac co unul ated data anount DA

decr eases carutfenagerdgéher anwieparats R, Tasisshowddsy A $ onaRr102
in FIG 20 21. However, if the accunul ated data amount. DA ha

suf fi ci enBPPMLgEEedsPdaderi Mg cthdran she dddiasy'dRta- t he accunul at ed
data amount. DA will, not reach zero during the junp period LI. In

ot her word§118d underfl ow does not occur in the read buffer 1602. As
soon as the seconperiod 12 for. 2.5 the next exte L<startsd%ge

accumil at ed daf§. ‘SnBERETBAY ﬁaoéhs%‘se ARAYF att Foe- e qUal St RES
di fference of .thetransfer rates, P-vel Rexta result, the sys ar get
decoder " BRBYEERT pr SN HESF ne 04 dB8 I SSaA | REGHSI SO PRy ard o0 ope
t he occurr f j.u eriod.TJ. Thus, Vi i a )

seanl essl ﬁﬁgﬁgﬁgﬁn%g?k Jfrlrrzgrn%p%%%gv? %6ngaté zl.e [%ﬁd)g% Qggﬁinﬁs’i?é;ﬁlod T
apparent f ; oV I i f seam es | ayback,  eqyjre

t he apcunuﬁ%ggégggg éﬁgﬁ%fépﬁ%%%_ggmguf§|C|e%tﬁ§pincreased_gg#{ngata
the first teadingcrariod Thd nredhatslsebef 96got hey ) um p@éﬁ@ﬁnﬁéu%?%//

that the data accunul ated in the read buffer 1602 can be conti nuou

10 transmctbedntie tbhersyshemn{ af gt defodefe b3 aven duenndutheg the
period TJ when the junp is perforned to the next extent. This can

result inpkhecassuranes ©he CARED NUD e FURMaH o ¢hdeacdat axtbntor gak s
to sufficirently increase the accunul ated data anount DA during the

readi ng peenogedilt miedhat £tyubehos et hentumucld peppdd di vilhe ghzea.
of the extent to be accessed imedi ately before the junp needs to be
| ar ge enoughor8ueht@arseXieniest 7e ioairdees xjitee ssetimul atleel Haldzaowmbgnt
equation (1): [0113]
DA during the reading period T1 immediately before the jump
15 period TJ, the size of the extent to be accessed immediately
before the jump needs to be large enough. Such an extent size
Sextent Can be expressed in the following equation (1):
[0113]

R
S, 2 CEIL —é— xR xT «d

, K
extent — jump
Rud - Rmax . (1)

20 [0114]

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

25 buffer 1602 in bits per second. The transfer rate Rext represents
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10

15

20

25

SeC, ElI L

the average rate of transferring a portion of the AV stream file
contained in the extent from the read buffer 1602 to the system
target decoder 1603 in bits per second. Dividing the right-hand
side of Eg. 1 by the number “8” is for converting the unit of
the extent size Sextent 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. “Minimum
extent size” means, hereinafter, the minimum value of the extent
Size Sextent €xXpressed by the right-hand side of Eq. (1).
[0115]

More specifically, the above-mentioned transfer rate Rex:
is determined by the following expression: {(the number of
source packets contained in the extent) x (the number of bytes
per source packet = 192) x 8} / (extent ATC time). Here, 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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(I') bhe extent.--ta at ea an hnato of bytesa tinethpresents theo(:anp
period. TJ in units of seconds. The reading -ajnip the rate of
reading data. ,mthe Er-ROM disc 101 to the read. 25 buffer 1502 in
bits per second.. The transoat e flxtsiant the r;oftransfing a
portion of the AV streamfile contained n the extent fromthe read
buffer 1602 to the stemtarget decoder 1603 in bits per second.

Di vi di ng tdiecaighd -hanthesi ftgl o heg b Ss o . cofverékiaes themBait of
the extent size Sexte.,_ fromhits to bytes. The function CELL()

r epr esent ss¢hecopercatitan ko( tloand-difls £+ adinel paal sowurbenrsafder + hehe
deci mal point of the value in the parentheses. "M ni num extent size"
neans, her@itett &IC tthenemiadi Pumevalene obnthénexgenbusiczepSekeent equal
expressed by [0115] c.:heal-..-and side of Mrre specifically, the
above- nentioedaganst éher gpastext: factor) . Alternatively, the extent

5 ATC time may be defined as the value equal to the sum of the

transfer time per source packet and the length of time from the

ATS of the first source packet of the extent to the ATS of the

last source packet of the same extent. In this case, the

calculation of the extent ATC time can be simplified since it

10 does not need to reference the next extent. Note that the

possibility of a wraparound in the ATSs needs to be taken into
account in the above-mentioned calculation.

[0116]

On the other hand, the finite size of the read buffer 1602

15 restricts the maximum value of the jump time Tyump 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 Tjump due to an excessively long jump

distance to the next extent would cause the accumulated data

20 amount DA to reach zero during the Jjump 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” Weans,

25 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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is determ ned by the foll ow ng expression: nunber of source

packet scontai ned in thex (the nunber of bytes per source packet -

192) x 81ATC tine). Here, the "extent ATc tine" represents the r a
ng e of the ATss appended to the source packets contained in the
extent in the value of ,ATC, Specifically, the extent. ATC tine is
defined by a tinme period fromthe ATs of the first source packer::

in. the extenudpenthe,. AlScofs] hend imaSdins@uregupaskeihd i unie digad T;uq,
exte.nt. Accordingly, 23 the extent ATCtinme is equal to the tine
recruited dlldwaanisf eforaldedntie dat@ sodai ned in ftc extent fromthe
read buffer 1602 to the systemtarget decoder 1603. It nmay be

speci fied tdat7] t he size of each extent is to .L:e a un Drm val ue
equal to the source packet length nultiplied constant factor in order
to correctly cdlandzstle thenéxrent cATOMG Imsl WAEGACan peecate 1ovimes nshe
I 'arger nunber of source packets than the constant factor, the extent
ATC tifre drekafelanatam brayebe BaR farsanceshend HammfiBes bt inet thy
the follow ng expression; (the excess nunber of_ source packets) e
transfer tA9fETRsREA &F Facket A e B4 dite ATER i LG 3% 8kewAt an
cont ai ni ng source Eﬁ§¥ets equal in nunber to the constant actg&%.,Alt
ernati vel 1% 6P SATEL R FRERRBYPRS (e The MRS Y HE RVt 16y ewg il § 8P

th f_ th fer.ti . k t l.engt h. ti
(ne sum of e h{anshet. FLUS Sl oSolhGe packer, ant be LapaLi ol L
t he | ast ket of .the. .extent, In_thi

e Lact, 3008 Pl B SO0 XL LI 363 d0or o

does pot d OAEe%rEcEe&R_?%S%EE.S?E ﬁ%&eﬁgwgrﬁgig%égééstmP%ﬁ!ﬂﬁeith%

of a wrapa ound in nee I nt, account 1In

above; Tentianadoga G did QBeckOLl (e LML BEr6o @l 28486 AL M [ €he

1602 15 restricts the maxinmumvalue o junp tinme

seam ess yhacke Jmli@o@d%éa&x@cgggfﬁgﬁgé HakgoaosateDAs - 1/10

reached the full capacity of the read 602, an excessively

l'ong junp durmBxell unpadu@nie0 aanexcessi vel/y ol oBgouwap dist apegeho thee
next extent: would cause the accunul ated data 20 anpbuntto reach

zer ot henp qeericagandiaee gudbngl vesdepd etd Omselc,t Be odatac acesniated 7ion

the read buffer 1602,this case, the systemtarget decoder 1603 woul d
stop psovinthed deaddad @ maad ,thesptot eveeanm BsS mphayhackxtent 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
20 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
25 recording layer to be read is switched to another layer, 350

msec is needed for operations such as a focus jump to switch

layers in addition to the jump time Tjump Specified in FIG. 22.
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coul d not be achieve' Maxi mum junp tinme .njunp_nmax neans, hereinafter,
the length of tinme required for the accunul ated data anount DA to
decrease Eromthe full capacity- of the read buffer 1602 to zero
while t. ta supply to the read buffer 1602 is suspended, that is,

t he maxi num val ue of the JUW tine allowable for seanl ess pl ayback _
[0117] General standards of optical discs predetermnes the

rel ati onshifa shet veeih | WP ©h v aneceshandi hafpet i RS chy-cdsi g e layer
access speed of a disc drive and the like. FIG 22 shows an exanpl e
of the relsatitenshicp teisveathdunphehtst agceas 1Syeap banthdanp Hd thesedhump
specified for BD-ROM discs In. FIG 22, junp distances aresented in
units of sedteorts Her ebe lcsaeckonti?84§ eyt eshe Asiishownm iaxtdtx 2i2e
when junp distances fall within the range of 0-10000 sectors, the
range of HOOOYrA20Q0Y seetiortsy behéetangenefl 296604 -040008 sewtaT $he Hamp
range of 40001 sectors 1/10 stroke, and the range of 1/10 stroke or

| onger?, tH&SCFhme spoRtE FRPIAIPI t i resieariangs Gli=degice3G0unsee twesa the
ncce, 700 15 nmsec, and 1400 nsec, respectively, ininmmextent sizes
are cal cultdCe#* &8¢ dindy ety Sp&IfGChiat fnihown in FIG 22,
Furthernore, the AV streamtile is divided, into a plurality of
extents arl(ﬁ’l&@r]anged the BD- ROM di sc 101 naccordance with the m ni num
extent sizes, en the BD-ROM di sc 101 is_such a. 20 disc,.the ED- ROM
drive 1601 of ﬁ’%@ SIEEV T 8 B 6P CEnprire sani G THP SHLLRE | EGt it

h in FLG. 22, .th b i bl m iLa- back.vi.deo,
JSREN K YRR ER CE S R S BT o
101 i | td-< | i d i I t i
100 o8 MY | 9P oEALC, 8,20 LRCOLng | AUE, |8 Dokl wren

2 f0cUS | Uk MG KTl Pl O H1S, LUTPS1 7B AL ene
maximum jump distance Sjump max 1S 1/10 stroke (approximately 1.2
GB) and 40000 sectors (approximately 78.1 MB) without and with
a layer boundary between two consecutive extents, respectively.
15 [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

20 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-

25 [0121]

FIG. 23 1is a schematic diagram showing an example

arrangement of extents when video is continuously played back
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This length of tine is hereinafter referred to as layer swit:.chirig
time Wien there is a | ayer boundary. between two extents to be
consecutively read, the m ni num extent size accordingly needs to be
determ ned based on the sumof the junp time corresponding to the

di stance e between the two extents and the | ayer switua tine The
maxi mum j unp di stanceax corresponding to the maxi numjunp tine
Th,""s, | 'from tisréetaridiecht Aon theasFacidd eatiom 1RefrriliGg 22 and.

the layeing tinme. For exanpl e, when assum ng that the naxi mum junp
tinme Tiunpptme a1200 irasesild hes oaxingbujeap tidirsetapdecss?japSolatdten
stroke (approximately 1,2 GB) and 40000 sectors (approxima ely 78,1
MB) wi t houhfamdaicéonl ayer#betundarylbetwsen Theseonsieoias vefexpeaystem
respective [0120] images are played. back fromtwo different AV
stream fi Legoirmathenordberla 31 Gy bapkcdfy, tdeamressrgt tonneét itdyvi dboee
i mages played back fromthese files requires the last extent of the
previ dus Piliféearatt RVt o aent120s0f23he- k3. f (Yesnssrkiathsy, as a
followi ng conditions. First, last extent needs to have |_size equal
to or |ar §aRYPRgK section. The files 2311-2313 are divided 1nto extents
2321A, 2321B, 23222, 2322B, and 2323 and recorded on the track
201A of the BD-ROM disc 101. In the recording area for storing
the first file 2311, the top extent 2321A is designed to have
10 asize equal toor larger than the minimum extent size calculated
based on a jump distance Gl to the last extent 2321B. On the
other hand, the last extent 2321B is designed to have a 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
15 2312. Furthermore, the jump distance Gl is set at a value not
exceeding the maximum jump distance Sjump 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
20 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-
25 [0122]
<Principle of 3D Video Playback>

[0123]
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m ni mum extent si zecul ated based on the junp distance to the top
extent, Next, the lunp distance needs to be e to or shorter than the
maxi mum junp di stance 25[r FIG 23a schematic a.agram show ng an
exanpl e arrangenment of extents when video is continuously Played back
fromhreedifferentAn turn. 1-3:eterring to FIG 23, a playlist file
2300 -ricll..3.des three pieces of -32301--2303 , These pieces of pl.

ay teminf onmpilepnd3@l-2308c8pechty dthadfcdpite thuee difkbereptighay

stream files 2311-2313, respectas a playback section. The files
23] 1- 2313 camesdifdieded ihabo exbentstdddihes?321le3, 2322A0Aa2324Binanda
2323 and recorded on the track 20213 of the 5D-ROM 'disc 101. In the
r ecor di ng harlegriphist aricig itche ,f iarst ofd dreod@3 1is irve daope EXdentm2323 A
is designed to have 10 a size equal to or larger than the m ni num
extent siZé&ledlicul at ed
5 The feature of the methods using the holographic technique
is to allow a viewer to perceive objects in wvideo as
three-dimensional by giving the viewer’ s visual perception
substantially the same information as optical information
provided to visual perception of human beings by actual objects.

10 However, although a technical theory for utilizing these
methods for moving video display has been established, it is
extremely difficult to realize, according to the present
technology, a computer that is capable of real-time processing
of an enormous amount of calculation required for the moving

15 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]

20 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

25 viewer to recognize the image, thereby allowing the viewer to

recognize the scene as three-dimensional.

[0126]
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based on a junp distance 01 to the |ast extent 23215. On the other
hand, the |l ast extent 23215 is designed to have a size equal to or
| arger than the m ni mum extent size cal cul ated based on a junp

di stance (32 to the top extent 2322A of the second file 15 2312.
Furthernore, the junp distance Gl is setval ue not exceeding the
maxi mum junp distancer "" Si larly, in the recordinfl area for

storing the secand.fbhe,6 23heexbeat 22322-hsmaest tmdaVel @st $hE€ng
equal to oz. larger than the mni mum extent size cal cul ated based on

a junp di sheneeiG2ipde2dft ha dyasig exdeant3 32260 thendeast (exd eabs23826
is igned to have a size equal to or larger than the ni nrum extent size
cal cul at edribdasetnanea) jaumpmdiistahoes GAthod heitopamdldntx 2822%s,. BfiG.
the third file 2313; and the junp distance 04 is set at a --1-e not
exceedi ng 2tthe sraxisnuiromurpedhrbbarcewBeiag. viese8RVides Prakfiey23d a
Pl ayback nethods of stereoscopic video are roughLy classified into
two cat eg6tiPEs2oLel hethddsn USTMYE Holtdgr apkive o schraer uElGand4Rethous
usi ng parallax inmages . [0124] )
the outer appearance of the cube 252 as perceived by a left eye
251L of the viewer 251. FIG. 24C shows the outer appearance of
the cube 252 as perceived by a right eye 251R of the viewer 25A.
As is clear from comparing FIG. 24B and FIG. 24C, the outer
10 appearances of the cube 252 as perceived by the eyes are slightly
different. The difference of the outer appearances, i.e., the
parallax view allows the viewer 251 to recognize the cube 252
as three-dimensional. Thus, according to a method using
parallax images, first, two images with different viewpoints
15 are prepared for one scene. For example, for the cube 252 placed
in front of the face of the viewer 251 as shown in FIG. 243,
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
20 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
25 usingparallax 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
r
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The feature of the nethods In:. fig the hol ographic technique to
allow a viewer to pobjects in video as three- C |iTtE1l-3the viev,,ce
s v2sualJ. percentl on substantially the same information
asi nformation provided to visual percept ion of human bei ngs by
actual objec LU However, al thoik, technical theory for utilizing
t hese nethods for noving video display has been established, it is
extr. enel yvdidd iieldldes Forreadizegyhtaeger diragré fethed present right video
technol ogy, a conputer that is capable of real-tinme processing of an
enor nous aimugds ‘0brcat colh atiiewsrequidedi boall he vialdd iviedea dhsphayng
and a display device having super high resouticn of sevel untsa.nd
| i nes per thhermidaccomdiprgl foz ther tledity eiydeandf tben ddreseametshdds: cae
he realized for comrercial use, [0125] On the ()l oner hand, the
feat ure ofridie metchouss ust iy padt ald ec i ‘hilgesided olhaoves” For one
scene, video inmages for the right eye of a viewer and video images
for the |eftl%tle of the viewer are separately generat ed.
Subsequently, each video image cc to- _allow only the corresponding .
eye of the vi ewet® % QBT HZE% RETPHRGE, ViR¥FeBY caf oM A Fﬁésﬁil%\?o@td
to recogni ze the scene as tg&eg-dinensiona

POY§i 4§

012 FI GS.,
24A, 243, FHC &Y Léneat P%Eh?lfr%fﬂﬁ’%‘%?’%%f Y A /&Y gideo
of a hack 3D videaq i es (.stereoscopic vi_deo.i mages) accarding to
et hoq s TRYER ATl agelt Srol BFacTRoks. Chp COE3-APacad ith ot
of the viqﬂggﬂVl Jégxa FI G 243 shows the outer appearance of the
cube 252 as perceived by a left eye 2511, of the viewer 2.51. FIG

24c shpws E%g?éyueﬂ' appear ance of the cube 252 as perceived by a
riatia eye 1R of the viewer 25A. As is clear fromconparing FIG

24E and FIG 244, B?%&Eéﬁ#ﬂg??&%ﬂééﬁgé aqtéﬁ}%h%—ﬁ%%g% uen itnﬁe'

perceived by the eyes are slig y di erent

outer appef@NCEHP ro thNe Rafabd ax-vdew at howsihhgeui enar 1231 44 geo
recogni ze the cube 252 as three-di nensional Thus, according to a

met hod usiingdeay abbax ddmaess 1+ B shilal/we diBoesSradh ot £ beeeRt-ermined
VI ewpol nt s

time, and the viewer observes the screen using stereoscopic

15 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 liquid panel.

The lenses pass or block light in a uniform and alternate manner

in synchronization with video-image switching on the screen.

20 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

25 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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15 are prepare or one scene, For exanple, for the cube 252 placed in
front of the face of the viewer 251 as shown in FIG two video inmages
wth different: viewpoints, eg. . FIGs, 24E and 24C are prepared.
Here, the difference between the viewpoints is determ ned by the
paral | ax view of the viewer 252, . Next, each 90 video inmage is

pl ayed back so as to allow the corresponding eye of the viewer 251 to
percei ve ithe Copsegaant 1yt tthedad ewalge2bl wideogarzesveheasdewe tpl ayed
back on the screen, i . e the video imag e of the cube 252 as

t hr eedi nenrgitengl amds meseriivieedh alrowesosundp ke tivearetrogs. usi ng t he

hol ogr aphy techni que, the nethods 25 using parallax views have an
advant age [Bfl12%auiring video i mages fromnere two vi ewpoints

Herei nafter, video inmages for the left eye are referred '.as ' ft:
video iffi a ERdgoms¥ing pptths ehsernand - LyrAecs s miRjeel 1or 2theepruhbed
eye are referred to as "ri %ht y:ikaso inmages" or fht clewe", ..

Addi t i DnalaBpvarddeéahitnages IpEkr VEAPRGIPRESE. RUBOP F aRHRRERLY PhEPLEYED
eye and the yichiso Images for the right eye are referred to as -2.3D
vi deo i nagée'® Bifdogrmined Cﬁﬁéerreifﬁkiﬁs SN GHFEEA raxX Vi twe 2 are de0
further c{ﬁaesified. into_several net hod%lfrom he.sta&dgg{dnt of h&w
to sai u4 ViTdE S REGeS For-aRE PEGRECOP] éPF By&YE-5% RE“Eor'r ESFENdI AY
:.:..ye of the viewer,, 10[Q128 . e .of e o] i I
ar t er nat e-f1'ane sigzmléiﬁ&[ %ﬁ,an?eﬁc&& Pr%gg]—ﬂt 5 Otrhitbsg%?rieff E‘é%‘t‘]' rg?l(f:]lht§L e\%i% deeg’%S
I mages an t_ vi.deo.. r I di a_sgr:

for a pr egﬁeéte:ér nt:'lonégge tqlrrsﬁa%ﬁéecﬁh%o%i%\%eém% S%?Ve%é?{;]gagggggh st;&%gﬁﬂay
stere onj¢.-15 g e i i i y -shut.t efe. ekA; e
ensoror AT Y P D B, TR e Ear Rt i
(al so re:tarded 10y s, Sk ti&hgl.a s ses” ) are e 8 oh ma d.e of
a.li nu’l dpanel " The |lenses pass or block 1 innt in a uniform
and al terngfiesgynner in synchron.izati.on with video-i.na.ge
switchiiag on the screen, 20 That is, each |lens functions as a.
shutter that petiodiet eddeckseanaeyeneictherviener . Addeiing to this
specifically, while a left video image is displayed on the screen,

the shuttefetgl@sses nakent heibebt - sigeel ensita tramsnivtideioghtrand the

riSCat - Ilattd 8 I. de lens block: li.cdit . Wiile an right video
ctriage i sceispltayed wnli2h ddie istreereas dopedrgmalol téhel alzovegw téheeas
"shutter gliii.S9 e SMat:8t h e right-side glass transmt |ight:

and t he | esfode lorgyiituwdedagnsibledcRiel ighthe ¥Aeraicesulliretheor: yeshe

of the viewer see afterinmages of 69 the right, and Left video inages

whi ch are swerdrai dn he ks eamin otther smand peeeeidl &hsi ragbhEeoséepilicame
vi deo i mage.

and the small areas of the left video frame are alternately

arranged in the landscape direction of the screen and displayed

20 at the same time. Herein, the surface of the 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 1lens 1lies in the

longitudinal direction on the surface of the screen. When a

25 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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[0129] According to the -efrane sequencing, as described above, right
and left video inmages are alternately displayed in a predeterm ned
cycle. Thus, for exanple, when 24 video frames are displayed per
second for playing back. a normal 2D novie, 48deo franmes in. tctal.
for both righ and left eyes need to he displayed.31) novie.
Accordingly, a display 10device, able to preferr,:| for this nethod.
[0130] eaulgtr ewei beAge OfebheigEt effom ANt iAdpl1ses aacbendbEcuhar ri gAs
Accorthis nethod, a right video frame and a left video frame 15
respecti veliyiedi ¢riaded, Thiht ol g éedk tSkapeédwsmattcand 3Maridwoar magewhose
[ ongitudinal sides lie in the vertical direction of the screen_ In

t he screerthet persidkik beeaseof thhevifight ivides fespechindeiheosmatklived
areas of the left video frane are alternately arranged in the

| andscape bdi Feetioft onc hegbereess afdtd sphayrecording to this method,

5 another optical component having similar functions, such as a
liquid crystal device may be used instead of the lenticular lens.
Alternatively, for example, a longitudinal polarization filter
may be provided in the display areas of the left image frame,
and a lateral polarization filter may be provided in the display

10 areas of the right image frame. In this case, viewers sees the
display through polarization glasses. Herein, for the
polarization glasses, a longitudinal polarization filter is
provided for the left lens, and a lateral polarization filter
is provided for the right lens. Consequently, the right and left

15 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

20 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

25 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
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20 at the sane tinme, Herein, the surface of the so *%j sl covered

Il ens. The Lelens is a sheet-shaped | ens constitutedparal lel arranged
raultile long and thin hog -hedked | enses. Each . hog-backed lens lies
in the | ongitudinalon the surface of the screen, \Wen a viewer sees
the left andnf- video frames through the lenticular lens, only rie
viewer' s |left eye perceive:, the disolav areas of the left video
frame" andewhloyistdheclvbeweERos collioghie e piesic ekevesd hghd bebioprbpesed.
di splay areas of the right video frane. This is how the viewe a 3D

vi deo i mageyf ponthaee paral dax reetivieen dahebel deplimagpés tespeet pyekygnt
perceived by the left ght eyes Note that according to this nethod,
anot her opfivealt iconpanere thaviage siimH aheftune mesisdssdehcasbad begoivd
crystal device may be used instead of the :Lenticular |ens,

Al t er nat i P&l yOnoR Seramslld axa e tudi needol ari zation filter may be
provided in _the display areas of the left inmage frame, and a | ateral
pol a. r{ cdP4igd . 1: il bet may he pro:, the splay 10 areas of the
right inmagelnviewers sees the display through polarization gl asses.
Her ei n, forattie SHolativzst ifG gﬁ%é@&?o £1 (ﬁ%ﬁcﬁ\@irﬁaﬁ‘? pol ari zati on
filter is %r%%ﬁded for the left lens, and a lateral polari2atio is
provi ded f&ﬂt I'ens, Consequently, the right and | eft video inages are

tivel i ved ly. by th 1di , 1 b .
respect [vely perselvaLanly by Lhe 601aPANLIg eXess BB coraing
method f OineRiSheASE0PL £ yhdeq MLk Upe,at IhESH P2 baX J{RIBS A%
al ready been technically éstablished and is 1 n general use or

attragdi ong, TSNt hoSa2pd dihe dd ke Accordinglyspapnng, Rhavkack 11

nmet hods for stereoscopic
be described below. 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 following
will mainly describe expanded or changed portions with respect
15 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
20 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
25  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 “17,
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vi deo, Ms nmethod is considered toclosest to practical househol d use.
Thus, in the enbodi npresent. invention 25 in the follow ng, the

al ternate--frane sequenci nguet hod or the nethod using pol arization

gl asses are assuned t.o be used. However, pl ayback nethod for
stereoscopi c video, Lrious Any of these various nethods can be
applicable to the present invention, the case with the tw net hods
descri bedthel pWayBsckodkkgcas ipasabbaxpvisgws/maice: Wsed,cel0122] <Dat a
Structure for 3D Video on ED-ROM Di sc> [ 0] 33] Next, rega dind

t he EM ROV0dBSE that is the recording mediumpertaining to the first.
enbodi nentthe Present 10 invention, the data structure for storing 3D
vi deo i mgedndiekl Fheéeddsurebotibelcowilkder-e, bcsic parts of the data
structure are identical with those of the data. structure for storing
21) video [ioﬂrﬁéés whi ch xc shown in FIG 2-1.5. Accordingly, the
following will nmainly describe expanded or changed. portions wth
respect 15 to FRE-dat d Sserachapetierdidmram hanided redaGdenSaplopigean
description above ie basic parts. Note that a ayback, devi ce t hat

can pck soPEFY SBPYFdasi PRCESVEF GRS ED. RERN d?f%Dh‘év‘Plﬁheg’f oredo, and
o pack AT PRSP soron DI RRACIARE et
1 deo | TRgES RLAM e, 38U 5oLe! LS LR BRR 2OLARH AYDBEk e cne
) mshottien s ion e g 1 el S sty
G thig cage; swWhen-LDE FRAMG2 f1dy1Kst file 204a, the 2D playlist file
2501 specifies a playback path of 2D video images. For example,
when a title 1 is selected by a user operation, the movie object
MVO associated with an item “title 1” of the index table 310
is executed. Herein, the movie object MVO is a program for a
15 playlist playback that uses one of the 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
20 selected the 3D video playback or not. The playback device 102
then selects, in accordance with the result of the judgment,
one of the 2D playlist file 2501 and the 3D playlist file 2502
as a playlist file to be played back.
[0137]
25 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.

73



devi ce i eok device and when the SPRM (24 ) is the playback device is
a 20 JO pl ayback device. [0135] "Index File, "o-le Qhject File"

EO136] FIG 25 is a schematic diagrammg rel ati ons anong an i ndex

tabl e 310, a novie object NVO, a ED-J. object BDIO and pl ayl files
2.. 1 and 2502. In the. BD-ROM di sc 101 that stores therein. 3D video
i mages, the PLAYLIST directory includes the 3L) plavUst file 2502 in
addition t@itskg 20 playlist file 2501. 10 As is the case with the
playlist file 204A, the 20 Playlist file 2501 specifies a playback
path of 20 vi dem Bpages. tkemplexaglie dehtilce 1obschechy tthaiserlue of the
operation, the novie object. MVO associated with an 3"title I" of the
i ndex tabls®R310 243 .exécuhedvaHereiin, 0t hehaovirecebgesfiviMvGeesta. S2605.
program for a 15 playlist playback: that uses one of the 20 playlist
file 2501 Tdndhehea3Depliaylli, sttHe [perR50% aheuptaybaeckSdel? ce 102, in
accordance with the WO, first judges whether the playback device 102
supports 3BW¥%eo pl ayback or not, and if judging affirnmatively,
further judges whether the user has 20 selected the 3D video pl.ayback
or not. The pl dybaERPIEA e 10 PReHPseletf¥ichnl ¥t Soidafc & @hspﬁéy
result of thec%lsjd ment aone of the 2D plavist file 2501 and the_3D p

list file9550 3 &P filpeley BemEPHy@&dbﬁékes[ 61871So5FF6; S?éeF§ &D

flo“Chartv%_%xggQay%acﬁt H 9 Oce Slu é@bé&k If the user selects the

2D video playback with an operation of a remote control or the
10 like, the process advances to S2605. On the other hand, if the
user selects the 3D video playback, the process advances to
S2603.
[0140]
In 52603, the playback device 102 checks whether the
15 display device 103 supports the 3D video playback. For example,
if the playback device 102 is connected with the display device
103 using the HDMI format, the playback device 102 exchanges
CEC messages with the display device 103 and asks the display
device 103 whether the display device 103 supports the 3D video
20 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]
25 In S2604, the playback device 102 selects the 3D playlist
file 2502 as the playback target.

[0142]
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playlist fileto be played hack, the selection processing being
executed in accordance with the novie object WO  [0138]

l.r.3" 2401 the playback device 102 checks the value of the SPRM (24)
If the value the process advances to 32605. If the value is 1, the
process advances to 32402, 10139] In step 32402, the plaick
devi ce 102 causes the display device 103 to display a nenu and nakes

the user to 59'ﬁ@%z%%%,%ﬁ@%%%ﬁ@%'&&&%é@o!iQ@Pe&é%'ﬁ{) Lh ol 9st

user selects the 233 video

yback with an ope,ration of a reno

control orethe JHbil kecnhkhgl pyosesstadyancesotd 32605 rOrntike Qther the
hand, if the user selects the 31) video playback, the process

advances t1 32603 de@14e0] 0t ma32603sthenplayhpack, deviee 102 wcheckpiay
whet her the 15 di splay device 103 supports the 3D video pl ayback. For

exanpl e,

i the heegdaybaok dew td=d 021 dgbxannect edow sdléheedi spl ay

device 103 using the HDM format, the playback device 102 exchanges
\,L,.,5nme-68&¢3 with the display device 101 and asks the display
devi ce 103 whet her the display device 103 supports the 3D video 20
pl ayback, 44Pkaielidit s&ille:08 does not support th 3D video
playback,rﬂﬁﬁﬁa advances to 32405. On the other hand. if

10

15

20

25

FIG. 27 is a schematic diagram showing an example structure
of the 2D playlist file 2501 and the 3D playlist file 2502. A
first AV stream file group 2701 is composed of AV stream files
LCL_AV#1-3 each storing a video stream of 2D video images and
is independently used for 2D video playback. The video streams
of the AV stream files LCL AV#1-3 are further used as left-view
streams in 3D video playback. Hereinafter, such an AV stream
file is referred 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 £file 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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t he display device 103 supports3l) video bla Jack, process advances
to 32604. [0141J in 3260-* the playback device 102 selthe 3D pla |et
file 2502 as the playback t- In S2605 : the playback
(lc-nilcc: 102 selects the 21) playa 1. st file 2501 as the,

pl ayback target. Note that. in this case, the playback. device. 1.02
may cause the d..ispLay device 102 to display the reason the 3D video
pl ayback waspneilsekectied 2503 fairktheld3 itllavideta HUatOL 43S . The
FIG 27 is a s chema ti ¢ diagramsho;.;ing an exanple structure of
the 21) pisuapaktihst30£$ hec2bd@tsaridrdédpidbeplaf sRblip2ayisem frifer@adin
A 10 filet AV streamfile group 2701. is conposed of ...A V stream
tiles LCD#1-3K 403 each sptierengfa ttielesubt péamiotm2 I2AAHESF 1Pmges -3
and is independent.ly used for 21) video playback. The video streans
of the AVSPEFéaresf s IEDAVAECLS oar BN fidra RecondellV &F1eerm fily gwoup
streans in 3D video playback. Hereinafter, such an 1Wstream 15 file
is refer P70R Hhec Wy RlapdleRfininEe AP frleant PrFESPORAC PRe O 886
stie,ma ingl,..LheOtherein is refeu.sioed tos B 1$/I h - Vi ew
streant, Ot bRS LR dit oEadeShd vy 's'"{s“??je%ﬁﬁ Ioefe Iﬁ Foﬁlﬂyaﬁé‘?k
is conposed of AV streamfiles P.C .i...iLVii* a -3: and_is used i.n
Conbi nat| SERER PRECEETSH DRVAEH BARFEI P LS OP ST AsS: 50
pl ayback, Herein:after: such AV streamfile.i ferr .

P Tt vl SRCRE 67 Rl rpbebf PaR o B e B B F et SarE 8o Phafing
is referr SS R -vie 1) [ QLM o:
th.--3 Zlﬁgﬁ%%.j??s ;a%ﬁ&§M55%%§%%ﬁ§g1%%fnqgg$hggggégpo%2the 3Burther
bl eyl {st fi ; Lhclud pheces [

i nfor %ﬁt i olrrll! c%f%% %Zﬁggé%?gggﬂo%%%%%g}lg&y?? g%l%af%%?%grr? %lb.p-af%h type

speci fies ja. pigybagk secidon-i tEhenti rsts MM steamhiobe groye 260bp
On the other hand, unlike. the 21) playlist file 2501, the 7i3.:
playback device synchronizes the playback processing between
the subpath 25028 and the main path 2502M. As described above,
the 2D playlist file 2501 and the 3D playlist file 2502 may share
15 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

20 corresponding to the 2D playlist file can be easily identified.
[01456]

For each piece of playitem information in the 3D playlist
file 2502, a streamentry of the 2D/left-view streamand a stream
entry of the right-view stream have been added in the stream

25 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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layliet file 2502 further includes a. suhpath 25025, The subpath
25025 includes three pieces of sub-playiteminformation. 411-3, and
each piece of the subplayiteminformation 41 -- specifies a playback
section in the second AV streamfile group 2702, The sub--play
:respond one-to-one with the playiteminformation #1-3. The | ength of
t he pl ayback ection specified by each piece of sub-blayitera

informati e de% equdhtt qdthe th%.’&%@cl@fsttﬂé%npbﬁigzcﬁ sealalofuot nhehave
correspondi nq pi ece of playitem Form The subpath 25025 further 10

i ncl udes ianf on gt iR 23021ty Ghd ndheates/ 1wt - sibpatshrelaypeand the
m detectin: the information 2502T, the 20/ 3D pl ayback devi ce

synchr oni zeésjHthe iphayhaelamproeessimgatiween t he subpath 25025 and
the main path 2502M As descri bed above, the 21)3playlist file 2501
and the 31ogl4anil i st file 2502 may share the sanme 211/ 1. eft-view V
streamfile grcixp [0145] Note that the prefix nunbers of the 20
p2501 fand t he 3D paayfisstf embo2502nteag. feptrikii. ApPsAayafgume that
seo-ue.ntially nunbered. In this manner, the 211 playlist file 90

cor r espondiffg 2o RIwyiEk pleyi¢etpiave paskbéledsidep iid&ifGs i 8gom the
[0146] h piece of playiteminformationthe 31.1 Ela list file 2502, a
st ream enti@f tofvitene Pagams r eHAVEHETa $tHeeath oPLEHB2FKSREVH& R Be¥nbe
added in the stream 25 sel ection table_ 1305 shown in qu% 13, The .
st ream entYSEIES09-F oF L8 Ke P26K &t - VAW stPedRParfd The e cht 9%ewiev

stream ha t he sa contents such as the fr rate, .the resol ution

and e G Rt TRore Fai: oo ARG G . 1588 ndgorar P
fl f. i dentifyi the 2D/l eft -vi t dth

nave ﬁ%i &%%??éﬂﬁﬁt entifying e e Vi ew stream an e

right=vie added therein, 5In the first. enbodinent as
descri bed ﬁﬁgﬁﬁ, assune t hat

FIG. 28 is a schematic diagram showing another example
structure of the 2D playlist file 2501 and the 3D playlist file
2502. The STREAM directory of the BD-ROM disc 101 may include

15 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

20 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

25 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
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t he 2D pl ayback device plays back 21) video inagee fromthe |left
-view streans. However, the 2D pl ayback device nmay be designed to
pl ay back. 21) video inmaes fromthe right-view streans, It is
simlarly- applicable in the description 10 hereinafter. (0148] FIG
28 is a. schematic diagram show ng anot her exanple structure of the
21)playlist. file. 2501 and the 3E playlist. file 2502, The STREAM

directory raf st hea gD r8118 G gl amRYa IRCIJHIer 18ht Woi 8% DB s i 0k

right-view Ay streamfiles for each left-view AV. streamfile. 2701
In this cageud heod3l)rplaayfesterft | @e2502imay thRelinelaypliwtalfily obo2
eubpat hs corresponddhg one-to-one with the right-view AV stream
files. FbrireXanjse twohetB®srofleamgasw 24 S ementspacal.| akel suwspace
expressed. 20 for the sanme scene with use of differences between the
shared. | efi025 devinpege wnektthér pght 0 Videoiheges, playback section
forepAed: Lfferent right video image, a different: . right -viewAV
stream fi li@ gheupltst ruichrtdetion RAEBDtrRER 8iide AOup 23.011: Jkessphpeth
subpat hswhi ch

respect i velyfeord bepondwinchebpet Vil Afcl ' sPeead ifisl eetlaapack section

in the second right-view AV stream file group 2802. the 2D/3D
playback device selects one of the two kinds of the subpaths
2502851 and the 250282 in accordance with the size of the screen
10 of the display device 103 or specification by the user, and
synchronizes the playback processing of the selected subpath
with the playback processing of the main path 2502M. This allows
pleasant stereoscopic video display for the user.
[0149]
15 <<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

20 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

25  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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25 be proyided in. the 3D playlist file 2502 and used according to a.
desired parallax. view. In the exanple of FIG 28, the viewuoints of
the right video exhibited by a. first. right-view 77 AV stream fi
grQup 2801 and a second riht.view P.,V streamfile group 2802 are
different _ Meanwhile, the 31) e 2502 Includes two kinds of subpvbs
250251. and 250222 , The s ubiaa th 250221 having a. subpath | D of

"0" speci % i %;J@xéd)a%téecél Ht- ik faUStsddgiit fvile "28W2st ream
file group 280 The subpatn 250252 having the subpath ID of "1"

speci fi es rd Ppltayliack secdtodam Nfihe secondtoibghtheir@WnAd stigam view
filegroup 2802, the 21)/21) Pl ayback device selects one of the two

ki nds of tsheresmbpaths 12502513 and atyhe 25022204 plagedsaancaew thht heiew
size of the screen 10 of the av device 103 or spa ion by the user,
and synchrdniczes 2008 ph ayibacki Priosesisiongt of he heinselogc pedvédbpat khwi 80
t he pl a.yba.ck processing of the main path 2502M This al |l ows

pl easant $tlevdestopiTe VHAtded idiyplaeW crindrn &L, [D1G) ab 0AW12 is
Streanfor 3D Video:, [01503 FIGS. 29A and 29ically show el enentary
strea t hatldosahest tbﬁéxlsdd%ﬁ{f@rﬁnbaflfo%fa FHE AV S¥i8am #H@,srataﬁidto
are used for Figgyl ns%mhack t he 3D video images. FIG 29A shows 20

el enent ar ¥ SEhdeXeld into a 21)ileft-icit: M streamfile
2901 The \e9l emint ary streans are the same as the streans nulti pl exed
into the A eamfile for the 21) video images in

FIG. 30A is a schematic diagram showing a compression
10 coding format for a 2D video stream 3000. As shown in FIG. 304,
frames/fields of the 2D video stream 3000 are compressed 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. 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
20 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.
25 [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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FI G 4, playback device plays back a primary video stream 2911 as 21)
vi deo i mages, while the 21)/3D playback device plays back the primary
video stream 2911 as left video at the tine of providing 31)

pl ayback. That is, the primary video St ream 2911 is a 2D/l eft--view
stream FIG 29P shows an el enentary stream i plexed into a
right -view AV streamfile 2902. The right-view AV streamfile 2902

stores theneimt@ Bioght aview:stheams292im Ibeo2iy/ SbnplaybackudevisCene
pl ays hack the right-view stream 2902 as the right video at the tine

of provi. hedpipitapkackretd dthierd | ghtodiiew stoeam:292hata BsBsof the
0x1012 is allocated tha different froma Pit) of Ox1011 alicD left

st ream 29IkdBsHHarkyGinSOAe s$iae sidhenation disagiam shewkhgvadeo stream
conpression 1021) video stream3 0 0 O, As ShOams in FIG 30A,
frames/ fi el ofWhdre 2 W)igkitdeol st rasamB000 20 el ¢ oppressesed nteingr ¢he
3001, a picture 3002 and MO on using an inter-picture dictive
encodi fig A5G Enesdiprgisrate iesicadepded coamesdundiaiby PRhant hasd,
direction of the 2D video stream 3000 15r .5. simlarities between
previ ous e%d]f%qum%ugﬁ'ﬁwﬁf'@t deds and right viewpoints 1is used in

addition to the redundancy in the time direction. That is, as
shown by arrows in FIG. 30B, each picture of the right-view
stream 3020 is compressed with reference to a picture having
10 a same display time or a picture having a close display time
in the 2D/left-view stream 3010 as well as a previous picture
and/or a subsequent picture in the right-view stream 3020. For
example, a top picture in the right-view stream 3020 is
compressed into a P, picture 3021 with reference to an I, 3011
15 picture in the 2D/left-view stream 3010. A fourth picture is
compressed into a P; picture 3024 with reference to the Py 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
20 to a Br; 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
25 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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whose display orders are serial) . Specifically, a top picture

first, conpressed LCD an Ic,. picture 3003. wth use of an
intra-picture predictive encoding. Here, nunbers shown by indexes are
serial nunmbers in FIG 30:: and FIG 30B- Next, as 20 shown by arrows
in FIG 30A, a fourth picture refers to the 1.0 picture 3001, and is
conpressed into a P picture 3004. Next, second and third pictures are

conpr essedshat Do A 13aPLCENES AN B2 PhELAH 21 £ £SPELLI MR DbanMddh 0 due
reference to the | picture 3001 and the P3 picture 3004, 25[01_

FI G 30B isoarschenati-¢ idi-agtapl-shOWt Ngede £OPEE 8§ St OfneN Gadi g 0 nale
for 3D video streans 3010 and 3020. As shown. 79 in FIG 30B, a

I ef t - vi ew séd@adBnSP L2 e ee0PPE esisRt HeENDe he vikhgioipite! UHereinafter,
predi ctive encoding format that uses the redundancy in the tine
di recti onas widdo thee2b vhalea=:t $e3000cd¥en] @ne YL igid thicedDgllegamview
3020 is conpressed using the inter-picture predictive encodi ng
format p onstihearot3Wd0 ha.refarretindancy “betsween dwebtrand”rightl a video
viewpoints is used in addition to the redundancy in the tine
di recti on_sthrean itdatageshowe by daawiesl iva tRIGe 30BLhedds it ew etream
of H ghtew stream 3020 is conpressed with reference to a picture
hayi ng 10 &S seavec@displ &y as me ‘orerepietur el advihgeanct ose di spl ay
time in the 2D/l eft-view stream 3010 as wel |
as a. prev %U§3bicture and/ ora subsequent picture 3020. For exanpl e,
atop picture in the right- e stream 3020 is conpressed intqo a Po
pi cture 3021 wiY®§ &P@fenie rtlcsi%éﬁq“’ﬂe&s‘ééffml%a}f)i GPEPTRSFRE 1nto the
21) /1 @t- i ew stream 3010 AFfo th picture. is conpress g intg-1 P
oi ctuld 30PN (I of bTente [O-LRETRE™Bi c 801 Hnd- 8°Pa b6t difd FOLAY
in the 21)/left-view. stream 3010.. Furthernore "second and third o .
otures ar bR, &, B eeey e, thop e aag 'n B PIE LT
with referenc o] ﬁ%; . pi.C Iﬁo%%b E} re Lp.t
2D/l eft-view g)tfrzglélr%l ]lf%ga dY%‘iQ%nét'{%eeatl e %g'%c%hrtlg%hg? and t hetl'lHe base
picture 3024, r&SREGE 1kel ke qTUSSHOT 2 NEs BLGNL e r LAY 1 NEAMA0ZY ARG ok
device. Also, a frame rate of the 2D/left-view stream is a frame
15 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
20 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
25 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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conpressed with reference to the 2D/l eft-vistream 3010, Accordingly,
the r ght --view stream 3020 cannot be decoded al one 23 unlike the
21)/ lef t-'"flLew rnmam 301. 0. Eknvevel., since there is a strong
correlation between the right Ticle,o and |l eft Vide a data anmount of
the right-view stream 3020 is drastically snmaller than a data anount
of the. 2D/l eft-visa, stream 3010 due to the / picture predictive

encodi ng Lo tret -thal, usesehfie Fedundahoyhet weenrthectiught whdakettve
vi ewpoi nts. Heansi nafter, avideo streamthat can he decoded al one

l'i ke the 2hchdihleEbrvbevsséwean 30 z9rr.efriete-0a ASITA cthase- deewy
strr and a video streamthat needs to be decoded with use of the
base- vi ew (St.rreamr sinteferaedoébwasnaeachdependent -ofi evnest PRANEft-view
[0153] Note that the right.-view stream maybe conpressed into the 10
base- vi ewsstreeam3 1 0FEurhbdernpiefure bliatheaseght heikwef ttsepwadility thet
conpressed into the dependent-view streamw th use of the.view
stream | Amgiechatedly sheceases thehpibaveevipdweber 8B EStugéawastham)
2D video streamin the 21) playback devicehet -view streamis a_frane
15 rate atiSwhrERTERE 29) bt 3V EERtF LRI dEEEISP di6Re 2By SeRevV2 TP
pl ayback. device. The frane rate is_recorded in a GOP_header of the
2D11 stredm SEDIBUR VAUS PPIratRaRd Eir &anPl e gt el patyigsdnhprevious

between. the PTSs 20 and the | DTs' pictures of the 2D/ 1 eftview_stream
3101, and FAGSUPSPRUSROWRL GRUERSNDF 6% Qéj/?]e?éft‘lvo?"beﬁ‘im ?HglP'l%s e

and, | eDTSSGRLL 268080, LORLEIULeS AL ANPE Y SN SLLERDANR L oLl
anoL G 1t BRI T3 500 A2 S50 150, B5a0 el Bk Wid renenl
g]:)r P'eg;;g;l | nt;grﬁac%u:%%g?ﬁ?ﬁégw %tnr NGt 3&'98 t ’i‘ﬂgtr q_fse,r 40 interval TD
between: a PTS of each picture of the 2D/left-view stream 3101;
and a PTS of a picture of the right-view stream 3102 that
immediately succeeds the picture of the 2D/left-view stream is
15 set to a value corresponding to an interval between pictures
of the 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
20 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
25 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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2D/l eft- view stream 3101 in the inter-picture predictive encoding

format shown in FIG 3013. An interval TD of the del an
i nterval between each picture of the 2D/l estream 3101 and a picture
of theL.-- view stream 3102 that inmediately succeeds the pict re of

the 213/l eft-view stream is refereed to as a 3D display delay. The
3D display delay Ts is set. to a value corresponding to an interval

bet wveen prewusy angrs #J}iﬁﬁl&éﬁ tBi &l 08 deb 4 hee 2DMIANL. - NbRW Bk afihy
3101 ( a value half a frane period or half a field period Thr) ,

Si mil ar: 1vkQdonabebbe 08 ddre=m TBp isinceanshd I0lsandirdDt2epRen Steoddihe
pi ctures alternate one another on the STC, between; a PTS of each
pi cture ofchandrialdl Siofess pustuse Obrt kewdit Zn vindepvdbcPfprear nit is
31.01; stream 3102 that immediately succeeds the picture of the
2D/l eft - feivewastleeahmiisedShsetdeo aramd ueirtior ods poadi Ageosaheam has
interval between. pictures of the 21)/ le f t am 3101 (i.e. a value
hal f & fr amgopewritadnofoltakbegifiyend peribdcIrent| ¥1862 FrFersS32upstato
schemati ¢ di agram shownq the data structure , . ,
be decoded in addition to a DTS. The decode switch information
3201 is information for realizing the switching processing of
each of the video access units to be decoded by the 3D video
decoder 4115.
10 [0156]

As shown in FIG.32, the decode switch information 3201 is
stored in an expansion area (SEI Message or the like when MPEG-4
AVC is used) in each of the video access units. The decode switch
information 3201 includes a subsequent access unit type 3202,

15 a subsequent access unit size 3203 and a decode counter 3204.
[0157]

The subsequent access unit type 3202 is information
indicating to which of the 2D/left-view stream and the
right-view stream the subsequent video access unit to be decoded

20 belongs. For example, when a value shown by the subsequent
access unit type 3202 is "1", it is indicated that the subsequent
video access unit belongs to the 2D/left-view stream. When the
value shown by the subsequent access unit type 3202 is "2", it
is indicated that the subsequent video access unit belongs to

25 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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20 of a video access unit 3200 of each of the 213/lef t.-view stream
and the right-view stream As shown in FIG 32, each video access
unit 3200 is provided with decoding switch information 3201. A 3D

vi deo decoder 4115 (descri bepcsrforns, for - video access unit,
decodi ng processing of the 2D/ lef t -view 25 stream and decodi ng
processing of the right-view stream sw tching there.between, At that
tinme, the [8Dseijdeo decoder 4115 specifies a subsequent video access
unit to be decoded at inme shown by a.0 each video access unit..
However, many %i debsdeceder sidenesatéysignotestihe DISs;1anckeepaonon
decodi ng theaccess units. For such 3D video decoders, it ia favorable
t hat eachividdeetaogesssimg tofofatheswibgegusht eaiidras casiser natlitonhfor is
speci fying a subsequent video access unit to be decoded in addition
to a DTF. tPhkeddeodéesw TEhthaf onheeironn82019¢8 +@Po?Fratlioh $bFEe 3203
realizing thetching processing each of the video access units to be
decodeéd by Sty 3H 1Ak idet depoAaAs: s grd E  shiowd 4@?%%&%?0 pelyze,

decode switch i nfo3201 storedexpansi on area (SEI. or the Ilke
when NPEGWE‘eR\?CVHiEPr?CCé‘a%%UBFttbr?eb%id6€t9d§r?cé§§x&ﬁ|atc§ %T"Feféo‘ﬂé’c]%

swi tch i nformati on 3§01 i ncl udes a subsequent access unk ..% .
3202, 15 & SHBUEGHER! OScEBESIGRFEosHIAL 43087 ARA BO dueBab oh ¥e?lze‘

. b
o cati neY: BAGHPEN BF FESI0N ek Serogm Batt SUPr of G SorEam REO%
subscquen wltcgdf?ﬁo%&sgian%él} Qe 60598e0 b8S,adion XATRLE, pe HbED

a value s e supsequen
10 the size of the access unit without analyzing the structure of

the video access unit. Accordingly, the 3D video decoder 4115
can easily perform processing of extracting video access units
from the buffer.

[0159]

15 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

20 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. 33A, “1” is allocated to an I picture 3311 of a
2D/left-view stream 3301 as a value 3204A shown by the decode

25 counter 3204, “2” isallocated toaP picture 3321 of aright-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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access unit type 3is "1" t is indicated that the subsequent video
access unit belongs to the 2ft-view stream Wen the val ue shown by

t he subsequent access unit type 3202 is "2", it is indicated that the
subsequent vi deo access unit belongs to i ght-view stream Wen
t he val ue shown by the subsequent access unit type 3202. is "0" , it

is indicated that the subsequent: video access unit an end of the

stream [{BBhr the 2p fefubseeyant-adiggoacesse BALEnsLZ0113403ubdt 1y
information in ... atina a size of each subseauent video accessS unit

that is tadedecadedvaliictier subsequeny tHedeecageessiitut 3sioze 3203,
is un.a.vallable in a video access unit, it is nec sar"y to when a

vi deo access walteb®dipdaeaderds sexstvhalel ethd deavde turat esrawet uhet
of the access unit in. order to specify its size, By adding the
subsequentamzceEsloautidd 8 2the3203dm ddeegecodecsw i cthe nflof haftemiew
3201, the 3:.) video decoder 1specify 10 the size of the access unit
wi t hou? arstinedmg@itie and uchar eightthéevi déoecavcesdurite alternately
.Accordingly, the 'D video decoder 4115 can easily perform processing

of extractinmyanaidcdacByssl Lprasing dha e lngst ep0425he ddddehown by
counter 3204 shows a decoding order of the video access units in the
2D/ 1eft - vitéWp Seredm SPartprge M4 HaFUsEcasEARRY / iTha ¢d Hgdgrederpaer
33A and FI G_ 3313 schemati cal snow val ues each of which _is shown by
the decodé ‘Coufiter 1828412 aRHY | U1 Obatedt 658 BF ctitf & BHfiGhe 204A and
20\ el e SLLSAT, 0L 20 a0 o PLELUr e Ule Lol QNG
g' hocghing val ek 9180 1 Png38h $1 8L O SELL U Ak e AIE WP 23K 0L
to some error. Accordingly, the 3D video decoder 4115 can
appropriately and promptly perform error handling.
[0161]
In FIG. 33A, for example, the 3D video decoder 4115 fails
15 to read a third video access unit of the 2D/left-view stream
3301 due toanerror, 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.
20 Accordingly, the B picture 3323 cannot be decoded properly, and
anoise is likely to be 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
25  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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2D,/ vi ew stream 3301 as a val ue 3204A shown by the decode 23counter
3204, '2" is allocated ticture 3321 of a rview ream 3302 to be
subsequent|ly decoded as a val ue 32043 shown of the 20

| eft-view stream 3301 to be further subsequently decoded as a val ue
3204A shown by the decode counter 3204. Thus, the values 3204A and
32041- 3 shown by the decode counter 3204 that are allocated to the

vi deo accegswihsrof. the avhewSB80d sandH henbivghb @302 aeeode counter
alternately increnented. By al l ocating the val ues 32042\ and 320413

shown by timmideeddeneosdtend320ded ncstedh wnhimanmrepicthee3Bivdeat the
decoder 4115 can imedi ately snec:Lzy, with use of the values 3204A
and 3204, 13 gtttowi dbys t headecadei sourtt.ekc3204inal w Ssi g ppiecitiure=d that
(video 10 access unit) that the 3D video decoder 4115 fails to read
due to soreerroneAcTOFAI (mglopr8DyVvide dadrcdepuates Tand appt e atéky
and pronptly performerror handling, [0161] In FIG 33A for exanple,
the 3D vi deradecodér 4118 failssaBtd yt eaddait hi Tl Vicdey sdocessognihe
the 20l 1eft - view stream 3301 due to an error, and a Br plcture 4114
i s missi VGORReREr6rs, Uni E HQ e ERPFRENERS 133132 i S%iaTguee of ap epaﬁé
3313 cannot, be referred to dur the decodi ng processing_of ra,

vi deo accéd QBMQ¢Qﬂ§%ﬂ%¥ﬁ%€f3§§§)28V1Fﬁ§ VF&Wth§?@W §§PéanF§§0§alEG

SE0r 9Ll N L3Pl e 5323 ool be degaded.bigeerln condes..
the , D videa decoq 15 reads and holds.th 5e|n av I%gdg20ﬁ can
shown by fﬁ@‘déﬁbdg co HtSPC§264?a8Pe§ 5288 g Vdg5° a €ss un|ﬁ %P
plCtUi@ 3%%g9eég éﬂy% gﬂ% 3D e&%gté 88&3?02119 fg(¥§ to read one video
accesg unit. Therefore, the 3D video decoder can execute error
handling of “skipping decoding processing of the B picture 3323
extracted from the third video access unit of the right-view
stream 3302 since the Br picture 3313 to refer to is missing”.
15 Thus, the 3D video 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 erroxr of the video access unit, and
can promptly execute an appropriate error handling.
20 [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

25 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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35 processing of the P picture 3322, the 3D 'video decoder 4115 can
predict a v320413 shown by the decode counter 3204) video access

unit. to be subsequently decoded Speciticall shown. in PIG 33A the
val ue 3204B (shown by the decode counter 3204) of the second video
access unit (P picture 3322) of the right-view stream 3202 is "4".
Accordingly, it is predicted that the val ue 3304A (shown by t -to
,Junter 32064) efgiheyvideqaccess3gnober subwequeptbyueealyi ieboded” .
However, since the video access unit to be subsequently read is

actual |y achauhtiheyi @0 accoss pitit ofhthe 2BE: kef taicew ale 3Adr, 4t he
val ue 3204A (shown by the decode counter 3204) of the video access
nnit is " @ecobrssach.Gearmnerss tihe t30F vilde o idgooderewl t5eean3302, the
detect that the 31) video decoder 4115 falls to read one vi deo access
unit. ThepPéf oreeot HecdDevi déd Sderoderr ecar exenut €' ®rvarudandt # hgedf by
"ski ppi ng deco g- processing of. the B picture 3323 extracted from

t he tHi r dingirgeenaéodssbyimine ot ehaia B8RLDv|Ew'st PEdmBdezosienceunher
Br picture 3313 to refer_ to is mssino". 15 Thus, the 3D video
decoder 43294¢hetkdle feidecaaRCaEE0dR Ry Tt 668331 hg,2 IRd WPaP a84204Ahana
t he val ue_320413 shown by the decode counter 3204. Consequently, the
3D video fdcddér AL aROPRbRPt Py 04t &t & YeR8CePF6FSSF WHe vPlebhe

[0162] :”‘zb’/;% fﬁz sriﬂg%'péﬁél%%?vee a@af%&%@%i‘%td%ﬁ%%&%&af‘ﬁﬂg'rieQ%re'
3204 3204 i 2
Vi deo ot r ShASs0o T CEREEE el ey B8 i EEn L S seph PLOury L ACPRES
, 13802 ' "1 it c i
v deo' G b Eb L TP S e RS T Caa s
by the decoge. count et 320/ L6GAUA ho b ldIEAR04D) dehons by Lhs.
ecode counter of a video access It o .- the ri ght -vi ew

stream 3392 19.heq L@é@&ﬂ'@f‘tclllé.Sdégﬂﬁggﬁm'gtliféﬂéé@ﬁké’ap'ﬁrcfbfiia@@e ROLBL-

where the 3D video decoder 411%$ deco deo access unit. of the
right-vi ewssisneam 3302, the 3D video decoder 4115 can predict that "a
val ue obtained by 5 irKng!snent: bag, byque, a value 32041) shown by

t he decodepacAyper 3204) of the video acce2s unit is egnal tc at

val ue 3204C (shown by the decode counter 3204) of at video access

unit o t herRlicdlehtravigewesir eamd3t-d0n e 19dbSegl 2BMtideo on Discs
d4ECC) 226' ." . The Cetera, at any tinme boi.nt, the 31) video decoder
411S can proamat]l y det ect

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.

20 [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

25 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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10 a read error of a video access unit with use of the -val ue 3204c
and the val ue 3204D shown .)-iy the decothe counter 3204 , .1',.s a.
result , the ?,M-.videc, (2seccx14dr. 41115 can | xsonptay execu -, .S:
.appropriate error handil i , " [01.631 15<Ph,,.dnical Arrais,;
ene.B3t. of AV StigTmFi:lee fC 3D Vich,k5 ¢5 Disc> [01.64]

The followng will describe physical arrangements of AV streamfiles

on the BDHRCMdii 8€sd0io1 eachnefettend idses shar i AgkBR Y itteockFRGRS the
therein, 2001653 At 3D video playback., a 3D, 13b pl ayback device

needs to read 2y erfdlie vigwcAM st A). i é iicd erandged g anvtarg AXtent
stresm f i le itt parallea fromthe BD -ROM di sc 101, FIGS, 34A and
FIG 34B ade®>sechennbive idi BOramsizshaw ng'ist waskypeseopléhiback path is
arrangenent of both 25 the 2D/lef t -view AV streamfile and the

ri ght - vi ewleAM gstaceanl rul ithe extéhe 3BDIREMIdilse ckdENntAS4dRe 1 harnehely
entirety' of the 2Dileft -view AV streamfile is continuously

recor ded. aon shisersSpy BIRROM dildc tH01(4s iohd ¥xt etha %qo'qh%ﬁad‘éhﬁeﬁp/w
the entirety of the right view AV file Is arranged as anot her extent
3402 as showYdarkrPeviggarepfst Hpg %%/sleefi%h‘él%wg%}bééwe\@&t £ile and the
designed to run the extent. 3401 and the extent. 3402 alternately as

shown by &8s VEBY £8 (4eah LELE 1BPATSS Hat AFﬁeréi?FéiZS ot Ay Bt R ump
50 R A Ry, X Pt e A B

irgagi :cfl g:ﬁat %{h d aS %%O%pr3gg§h 2 ne%els{lllgl G 34A dA?.flcuﬁ.%s%o keep

10 the timing of reading each file earlier than the timing of
decoding processing by a 3D video decoder, and thus it is
difficult to reliably continue seamless playback. In contrast,
in the first embodiment as shown in FIG. 34B, the 2D/left-view
AV stream file is divided into a plurality of extents 34014,

15 3401B, .., the right-view AV stream file is divided into a
plurality of extents 340227, 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

20 3401A, 3401B, 3402A, 3402B, .., arranged in an 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

25 can be improved.

[01l66]

<<Conditions for Playback Time per Extents>>
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10 the timng or readin.g each file earlier than the timng of

decodi ng processing by a 3D video decoder, and thus it is
difficulttoreliablycontinue seanl ess playback. In contrast in the
first enmbodi nent as shown in FIG 345, the 21)/left-view AV stream
fileis divided into a plurality of extents 3401A, 15 34011%.,, the
right-view AV streamfile is divided into a ants 3402A, 3402B, and the
extents theifd-ies aaed alternately on the ED-ROM di sc 101, Such an
arrangenent oft he extents is referred to as an interl eaved enent.

The playback path irs1destagedito aHBckhgeexbent 81803404401 34B3EK time
3402A, 34025, artangea :flianinterleavedi mauner in turn, starting from

the top exifeatvaseshoywredy ciitoydndd i(f)eddh EkGend345E1AcCOBdiRNghY, 358
the 25/32) playback device can a ternatel yriboththefiles extent by

extent w bheutchaust g duparendhvhehef arre ltdte aredHigbbEectrgeaf pl Agback
seanl ess playback 25 can be imroved, [0166J "Cond tione for Playback
Ti me per BEdtest anjddp6aiback pathse fAoidww rnohadi ldn desoritbes cohdofi ohs
of playback tine of a video stream contained in each extent. FIGS.

35k and 335/ared tsotienalY 6 tdieagr fibe shishang et et apPanshitpebei ghenview

pl ayback times and pl ayback paths. AseuEne that an extent 3501 of.
t he AV stream rfilé are adjacent to each other as shown in FIG. 35A

and a playback time of a video stream contained in the first
extent 3501 and the second extent 3502 are four seconds and one
10 second, respectively. Here, the playback path for 3D wvideo
images alternately proceeds the extent 3501 and the extent 3502
of the respective files by portions having the same playback
time (e.g., one second) as shown by an arrow 3510 in FIG. 35A.
Accordingly, when extents of the files have different playback
15 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
20 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
25 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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-viewkv streamfile and an extent. 3502 of the right-view AV stream
file are adjacent to each other as shown in FIG 35A and a pl ayback
tinme of a video streamcontained in the first extent 350]. and the
second extent 3502 are four seconds a id one 10 second, respectively.
Here, the playback path for 313 video inmages altern ce ,ds the extent
3501 and the extent 3502. of the respective files by portions having

the sane phaybagk thBeré€oddingnersgeondy aﬁoﬁbﬁ?«mm 20/ B¢ £ oW 8540AV
in FIG 35A. Accorclinply, when extent s of the file eve differ n

pl ayback shaekm $D1&iaeddase stiradrs;icaw AR teeeur $ibet weenents Ba0ing
and 3502 as shown by dash lines in FIG 3511- In contrast, in the
first enbadiementneaplshbwenki hikEGards2)lwanpsextigatent theeach other. As
- -view AV stream file and an extent of the right-view AV streamfile
- 3 ent te sashlot here griatimEDIROM dischd (desomned 20 Uporhicoastefits
the-view streamand the right-view stream the portions are to be

pl ayed baék ORt h3 b AEB s arfe0 24 micrd AFar t cif@rent hel por t9teHs dohtfgiaedhe
in the extents have the sanme playback- tinme. For exanEIe, the top
extent 350PR 6KLERE 2E3FPEFE- DV 8RrAYSsEPEaAm i FeCand B hertoprexrant -
3502A of the 25 right-view AV streamfile, have the sa | ayback
time e al %6 8Hé39ee%ml?aahdd%m0§e%%fhd:%&lefm%%bﬁié%r% Phetdetbigam
extent 35 t hereof have the sane pl gyback. tine e to 0.7.
Seconds. TGS Vi FEPHE SBUCHA py) SPBALIToP Yo he DB praRe-

AV stream. fi.l e and.the rs--view AV streamfi.le, t I e

sane play ck 1frse Saﬁ%f? 2 Ajaac@?ﬁgf org c)ea]% ot leaquisg%r#cggﬂ%a}

t he pl.ayb th can be designed to runthe extents 35012k, 35015,
0 385582

35022 sequentially, starting fromthe top extent as shown
by arrows 3 i

can conti n<u<ou vy r earll? tl}?g%mlgq’f:%%gggmzé}qg%%r%%ﬂg?%?g%Eﬁge\\ll\}l’]gﬁ
pl ayi ng hagk g3%. 1vi deo
The top portion of every extent in the recording area for
storing an AV stream file contains an I picture of the
15 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 £ile. Accordingly,
a playback device can simplify the process of alternately
20 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]
25 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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Thi s enabl es seam ess playback to be reliably perfo 10[0168] <Cop
Extent in Recording Area of AV Stream File>> [0169] ThP
tnzportion of every-extent in the recording area for storing an.file
containsture of the 15 2D/1 /Lew streamor a P picture of the right
--view streamthat has been conpressed with reference to the |
picture as shown in FIG 305 This allows the size of e tent to be

det er m nediesiiR@ €AtEQRISHIS, bat e ®: 2plei A6 Aliges from 4 aybaekeam
device can sinplify the process of alterna, ',. 20 reading extents

of a 2D i efille- vegwiA¥sstheam {4 lor andh axA¥nstoearhd izvestiremmt Hele to
ED- - RaM di sc 101, c<Exte.. Sizes and Inte 'ads" 1) 2 5T. e follow ng
W i: L deste deuxbndidd bashewerhdn the nafninhen skzenofsigachneéxtreatitiheion,
upper limt of the interval ?eeltents, As described. above"the 20

pl ayback: thgeviterval sesgtimesstirepbayehag k@ bevidedl ¢ nagesn thenman IAVm
streamfile requires the size of each extent of the AV streamfile to
be equal D&"er AfaFgRFet ham hhe AFAPHOARERYentlS| ZEZarkf iSRchdgrttican of
the liiterval between the extents to be smaller than the nmaxi mum5
junp di st &fCe 2BAGESLAIVAGMY AVt KéE r§ide Tafl ceBEROExtone set at the value

equal to or larger than the minimum extent size calculated based
on the distance to the next extent in the same file. In addition,
the interval between the extents needs to be set at the value
10 not exceeding the maximum jump value Sjump max- This allows the
2D playback device to seamlessly play back 2D video images from
the 2D/left-view AV stream file.
[0172]
Further conditions are required for an interleaved
15 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
20 playback device and the reading capability of a disc drive
included therein. A description thereof will be provided after
a description of an operational model of the 2D/3D playback
device.
[0173]
25 <Data Structures of Clip Information Files for 3D Videos
[0174]

The following describes data structure of clip information
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the 2D/l ef t-view 7TWstreamf ile needs to be set, at the r- |ue
equal to or larger than the m ni num extent size cal cul ated based on
the distance to the next extent in the same file, In addition, the
i nterval between the extents needs to be set at the value 10 not
exceedi ng the nuci mum junp value Sunp_"a,,,, This allows the 21)
pl ayback device to seam ess:1v plvideo inmages fromthe 2D/1.7 7.:7

stream filfeg,1e10hZ2] is associdtld herncanditionsa1 €inequtbednbothakein
i nterl eaved arrangenent of extents of 2Dileft-view AV stras and

. r$pw 1W st edriebi Lesgkes .oEden ¢ BEaN B8slandlray .baek 3B &i dedematic
i mages therefrom The conditions and a nethod for appropriately

arr angi ngx¥tiegtrsimas eopany itdld ¢a detserniated - o dbmitehel tppadictimes: iofradile.
buffers included in the 2D/ 3D 20 pl ayback device and the readi ng
capabi | i ty'FI@‘ a68i geow? iavéakact udect therd A Al tesevfigpmisdn arhdrigaf that
Wil | be provi ded after a description of an operational nodel of the
2D 3D pl dybasRoLAerSd €ats. a St (et esiovV &Y ig-usmorids 60 3M |(ds o or
3D Vi de0>3|[1?0174t} The fol |l ow ng describes data structurelip

i nf or mat . G/ 1fHTe CLARt TP EORRIbEPREH 9utH lan APF EfFeatn’ ﬁf@‘ﬁ@f Paga

therein 3D _vi deo i mages ach of FIG ,36A._.and FIG  36B i
schemat i ¢ S %\Nianﬁilﬁe1859£m§ﬁlﬁ’@t érli Sofhehelf ?ﬁs?ﬁf"altﬁéit iwéﬁh

HTC 5% e ngep s of & Tlip ooty (e Ul 13
2)3/Teft "]‘.Ill% EQBQr r:"'5"}‘1-118rb?ata(S%:]t)ruct‘%fz‘:de 'élfGéagﬁEofq_%e c%q.p information
10 file 3601 and the clip information file 3602 is basically equal
to the data structure of the clip file information that is
associated with the AV stream file storing therein 2D video
images shown in FIG. 9 and FIG. 10. However, 3D meta data 3613
is added to the 2D/left clip information £ile 3601. Furthermore,
15 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 Datas>
20 [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

25 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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structure of a clip information file that is associated with a
right-view All streamfile 3632 (1 . aright clip information file
3602) . The dat.a structure of each of the clip information. 10 file
3601 and the clip information file 3602 is basically equal to the
data structure of the clip file information that is associated with
the AIl streamfile storing therein 211 video i mages showmn in PIG 9
and FIG 10,q Howeueion@h)y Febacdat A 36123 tBopddedrte then 2B &f tabie
clip information file 3601. Furthernore, 15 a condition is made for
the stream7atit Gichhe 11Rf armaticers of ptheaniaht ol bpiaf eEmatson 7hibl ana
3602, and information is added to tﬁe entry nmep 3622. [0175] "3D Meta
Dat a" 20[ @ffeet valueEl3G 0B 7EkcAndrdk Go23FHowdt a-&i @pdy edlneyo Shor-ame
data structure of 3D nmeta data :3613. The 3D neta data 3613 is

i nformat i @r afieledof oneprbcessihgtirban, adds Ideptrisaénditdeosenagds.ry
that are display d by playing. back the PG stream |C stream and the
secondar y Widgeo stresam tBeth apefpatt vplored 70/t ¢-st lve RMbérfdivipéwels
Al streamfile. :3n neta data 3613 includes a table 3701

separ at el VR RPERSIEAE Gosir@applazenengemeealt yele b @i @r Hicdep afmage
pairs of PTS 3702 and of fset val ues 3703ETS 3702 shows a displa _
Lime. of STPMEMBYoRhz Freme oF ohe bielRapEha Bokm: 1O FCoRitEad in
and the secondary video . stream Each offset value 3703 is a nunber of
pi xel s cofr ESpIRITLAY- L 65 aPToVARRBNENE ATt TIRE SiSc AR VFFES into
i mage shown _b he.frame_or the field at the PTO 3702 is ifted in a
o L zont alf GRPEEL ¥ 3REGhERPRe N db ol Hade 90 CORSEt S48 REQSE PHLes
vi deo, i ma d a left .video_ image.._ The. of val yes may. h

i nusdar ce Y RefabE 5iBhorat BorTa H5e5 Wi (e s 2 St Shogte
is referr q n offset .entry. valid _secti f.e fse :
entry T om A IS R UnE Ot da TeRe o % Fro 0t S Suplaptent. atid

13 o ] e R TS, Syl U S 8 e

180000; n off set entry ndi cat es set

entry #3 iy 008€; f e f tr
A 1o val TR ST angs B70a31r 3 PP 160000 13276000, nd ah e

of f set valaueTs3 ofaf Bergbtsetc Pty itidikaceal 18obhoa SEeg argen AR
from 270000 to 360000. A plane ‘adder 3710 of the 2n,131) playback 20

devi ces (desgihbesh | at@ldasbsfbsobbe; hankzentmts dbf eghi BAfset 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
20 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,
25 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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the deo image held in each of the PG plane, the IC pind the sub-video
pl ane by an offset 1.with reference to the 3D neta data 3613 so as to
convert the video inage held in each plane into a |left video i mage
and a right video image. Then; the plane a conbines the video inages
lie ldin the planes into ane.video inmage. Thus, it. is possible to
generate parallax inmages trom 21) video inmages in each of the es,

That is, 302 p8ePLb: PLA CERE e &ads be addedt @i @86 ek ViIrHetdetail
i mge. The de tai of the plane conbination nmethod is described, in

the descrids tR8 Pfarddeonbangtaddeaie 37d0.is[ dddtidod el bat RontendsibA
the 3D neta data 3613 may b by planes, fo,r exanple, insteaci of the

Pl De Thus,offt hécapdlayd rgigerocess .of the 3D neta data by the 20/ 3D
pl ayback device can he sinplified. Alternatively, a condition nay be
added that[alw]l ength of the valid section cf the offset entry is one
second 10 or |longer, -F, enview of a perfO manee of plane. 921)ck
devi ce5 [ 01783 XBter et Atonibut esin rtheoBPame B823iaiacic o mRYght Mehed
Stre. [0179] 15Video strea.mat ribute i[902E relati g t the '
21) /| ef t - Wyepl sneeafoshewnmp he FliGsteaq PL tdie PRBSyi Haes streéapmalyzing
attribute information 902B :that is associated wwth PID = Ox1011) ,
process of the 3D meta data by the 2D/3D playback device can
be simplified. Alternatively, a condition may be added that the
length of the valid section of the offset entry is one second

10 or longer, for example, in view of a performance of plane

combination processing by the 2D/3D playback device.
[0178]
<<Stream Attributes Information Relating to Right View Streams>>
[0179]

15 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

20 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

25 the same, a reference relation among the video streams at the

time of encoding does not work out. Therefore, the pictures

cannot be decoded. Also, if the frame rates, the aspect ratios
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shoul d be matched with the video stream nformation relating to the '-
ie stream (i.e. the video stream 20 attribute information, that is
associated with PIN - Ox1012] Specifically, a. codec 9021, a. frane
rate 9024 an aspect. ratio 9023. and a | esolution 9022 of the video
streamattribute intonation lating to the 2D/l eftvi ew stream and

t hose of right vie streamshould be the sane. If the codecs are not

25 the sapRg adLlLEHCE 16h 8t LQBpARPAge 1N d dgo: StheamBmal, tB8reen
time of encodi ng does not work ou?. Therefore, the pictures cannot:

be decodedisphsgs ibrthend ranetr abgs, theh@spatled ainage94 candotthebe
resol utions respectively are not the cane, screen displays of the
left and eiyghthrendeed wagasegannothde. yhehrerzed wrt hs eacth pdhetble
As a result, it is not possible to display video i nages as 3D video

i mages wi tthodti spakiyngifide imeywes =4 eedvideonfiorgabl eithot80haking the
Alternatively, it is possible to add, to the video streamattribute

i nf or mat i onemelrat ifieg 1t ontdesforglatoei.ew stream a flag showing that it
is necessary to refer to the 2D/l eft-view AV 10 streamfile for
decodi ng tlRé8Pildeo stream Furthernore, information on the AV stream
file referred to may be added to video streamattribution

i nformation. | Altkanacdgelvit ifsipasapide 69 adge &h AFeBheey SETERE
correspondence rel ati on between the |eft and ri ght-view streans w%&@g

Use of t h&CtES Lxbibrel HEATTBRean ddthdt GHaIEC FAT oL SHoWHET $177 &
checked whether or not .the data to_be recorded n Qe EK%%Q&SCW;%%
has been MEEF 4EE0r ditng St BSGSSPBEYT FBATF ?ﬁag |h ?thZ thori'ig
broceRst ng.of, e B RQULI s¢b0iL018AL 30 LY PR Bl chermore,
information on the AV stream file referred to may be added to
video stream attribution information. In that case, it is
possible to judge an adequacy of the correspondence relation
between the left and right-view streams with use of the
15 above-mentioned additional information when it is checked
whether or not the data to be recorded on the BD-ROM disc 101
has been created according to a specified format in the
authoring processing of the BD-ROM disc 101.
[0181]
20 <<Entry Map for Right-view Streams>>
[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

25 ~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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,antr.atttlellf.CrMat:0 3 6 02 :Ln FiG. 36EL.sKsgn in FICh 3 8. A
:he pntry map 25map 3801 red beside chose Pit) s A PI'S 1812 of each
ent,v point 3812 95 st-reae, (1l.e an entry nmer eder 3S11 is -'x1012).
lucled. it the entry- map 3801 is equal to a val ue obtained by
addinc; a PISof ea.d.: | T.:sictura: included in the 20/ 1leftoview
streamto the 30 display delay TB shown in FIG 31A and FIG .. 131. E

Here, the R i beaWhkhi8NakAi hhe et IF EBEL3612 el
the 20/ 1. e38:‘ot§ g% iegﬁféﬁf%? %aﬁlgxn@?g ?i e 35;}(1)? aé g PTS of each e%t rcy e

poi nt rel atingded thec REJHefdr e fildrhs cburtdernmaneplay SRN 3814
inellxlinb- therein a picture of the right -view stredm specified by ~
each Pl' S 38L3 iis aasopi st echanvrtrlhy . an BSPHED28 1t Be tBDRtdTe Wit IT Phe t2ES
3813. Lo a. Furthernore: an extent start. flap', 3815 is added
to eacdi enwyipoentir38h2 ascishewn 361 FIdE tB8AD Hactt oflint hefextrention
start flag 3815 shows whet her act not a F.115>N. 3814 having the sane
entry.5 poifitle38120shews @ $TEr tof pesichi oanofy opeigit exeeAtsnZ6322\ the
3832B and soon. Pot exanple; as shown in FIG 3831., the value of the
15ext ent siTarlte ff-atj 3045resmwi Fustrhemment r p pENM 8 A 1EiCAding fthgrein
case, as shown in FIG 388, a value of the SPN 3814 is equai. to a SPN
of : a sourxc@igacket of thatr exhEtelen FHee T FHREPosed Gy RCh Hers 3813
extent 3632A recorded in the track 20131 of the BD-- d{_lsc: 101,
Simi | arl y;issigfEeind arhlWid- ot e X eht6 sta9ethop Wit{'agSsfs S & 8ip-
in the entr 823% Lnt of E PD- 2, av a1l cst "3200n of the SPN 3814
i s equal t[.%L SPN of a source packet that exists in the start

post LGN, O, & AUGERSOLEN! S Lty S00R, MRS, SLRATE cacr
2 e lRR0I 0L 0SSN Fha s il doctSn SN AL 8o
e ol RS A IS Bl i PhPURoRE SN E
point 3812 shows a start position of one of extents 3632A, 3632B

and so on. For example, as shown in FIG. 38A, the value of the

15 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 disc 101. Similarly, since the value of the extent start

20 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

25 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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20/ 1eft clip information file 3601. Therefore, the devi ce
can obtain a. sire of each extent from _he correspondi nQ extentfl ag
3815. Thus, processi. reading, fromthe BD-ROM di sc 101, the AV
streamfiles by the 21)/3D playback devi [01.84] nay be sinplified.
In addition, the entryheader 3811 of the entry map 3801 incl udes an
extent start type, The extent start type which of an extent of the
20/ leftvi ew}Vestreamd i dardOnandcan exienteoh .t hendidhdre ; Vicaw A¥h /3D
streamfile precedes on the track 201A on the BD-ROM di sc 101

Accor di ngbyayb¥ckelerfiidag don t Betexheat st tot ypecht bataybacks gewi ege
can easily determ nea pl ayback request should be nade, for reading,
to t he BDcBOMedpbweinthe:sexdrent sehrthe12b) /3&fs - virewsAV staceass tg obE
the right-view AV streamfile.

10

15

20

25

reading, from the BD-ROM disc 101, the AV stream files by the
2D/3D playback device may be simplified.
[0184]

In addition, the entry map header 3811 of the entry map
3801 includes an extent start type. The extent start type
indicates which of an extent of the 2D/left view AV stream file
and an extent of the right-view AV stream file precedes on the
track 2012 on the BD-ROM disc 101. Accordingly, by referring
to the extent start type, the 2D/3D playback device can easily
determine whether a playback request should be made for reading,
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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Furthernore, when at the top of the extents exists a TS packet

ihcludi a. top of the |I picture of the 21)/left-view stream an entry
poi nt shoul d be associated with a SPN. of the 20 source packet
including the TS packet. Simlarly, when at the top of the extents
exists a TS packet including a top of the P picture r view stream
having - PTS eqtial to a 811Mof a. PTS of NI picture of the

212/ | ef t - ghewyspoeam andtaadDodi sp ayxtehays Jdd-t afl #NtI Y1 Poi The shayl
be associated with the 25 SPN of the source packet including the IS
rpacket, E@18ghiNgt £ladatnan.cangire iswFLchi nep fdragIvaybeBprovidedvided
each entry point instead of the extent start nag 3815, The angle
ching r gtéreclshonmyimedl 6nd38A ot -F G 13811Ndisapioyitdedin® cdaghgle
entry map, and is a 1-bit flag indicating timng of angle

swi t chi ngsgiéshingyathmphsierngaes  HEh thieak3e0d sbeirngt Ladmedtli bpeng
with the angle smﬁtch[ng 1-bita bit amount of the entry nmap as a

whol e ScancpaPgéépeéasedthl Ahehangégsevitrbivgt FyPihapt hedde?t BBE32RAYIE
be provided with a flag indicating whether_a 1-bit field is the
"extent. SfaFPefiHgY BRD A& @ M-S SRt BRI FRFTBYSChedkt AG3EhFS S aghe

the 211/ 3D pl ayback, 10Q devi can-_t the ani ng, of t 1--bit field
on the enEPy IuBabahG-EREasr bf chel PEHPTRE. BEBCREEhrD rofpRgLcat ing
[0181] whether a 1-bit field is the "extent start flag" or the "angle
switching flag". By checking this flag, the 2D/3D playback
10 device can interpret the meaning of the 1-bit field on the entry
map, and therefore switch the processing promptly.
[0187]
Note that a size of an extent of each AV stream file may
be specified by information different from the extent start flag
15 3815. For example, extent sizes of AV stream files may be listed
and stored as meta data ina clip 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
20 the bit sequence indicates "0", the extent is not at the top
of the extents.
[0188]
<Playback Device for Playing Back 3D Video>
[0189]
25 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
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Note that a size of an extent of each AV streamfile may specified by
information dif ferent fromthe extent start f 15 3815. For exanpl e,

extent sizes of AV streamfiles may be listed and red as neta data in
aclipinformation file. A bit sequence in one-to-one correspondence

with an entry point of an entry mac nmay be separately prepared. Wen

the bit sequence indicates "1". the corresponding extent is at the

top of thew@gtneg%agP\c{\téEnd@Qi&Q%ég éﬁﬂgﬁaﬁ%iiaaq%ycsa@ﬁtieéil;%grs&a%

is not at the t e extents , [0188] <Pl ayback Device

Pl avi ng Bagk 13d)e Y B 04881y i ce showrl 08 F10t | OWitROr €z C 18Scrhbes rbhe
pl ayback device (211/3D pl ayback device) that plays back 3D video

i mages framnd hesERH pRMdirseut8l ERctheibhr shaeaboderenteofthbeefron,
present invention. The 2D/ 3D playback device has a

subst anti alrddgyicenfiécal-i st i At dif &he above-mentidqileaybackldevhce showre
in FIG 15 to FIG 18. Therefore, the description )cuses extension
and dijf feredeesrthengfadonn ahd thelodesgr bpt refepbnthe Regarding the
al p- Nye- Menti oned 21) pl ayback device is incorporated in the

f ol | owi ng My yiefcdr emoeesRegar dif gD tredqpd ayregks prroeesorignete DO dée
images in accordance with the 21) playlist. [lies that define the

pl ayback pathleylike Ri)eyitdes drages (e plaxhrclhppafbaek Procdssingo
of the 21) 21)/3D playback device has the sanme structure_as_

t hepl aybacdkaEFsddvi-€e, CRReP YoV AR Fs RFet@df1AFCT ndbt por BLed i the the
ol lowing by reference. The follow ng describes the playback

processi ag¥i3 3Pl evRRE K MRGESe ir}?saEgﬁr%h%thvﬁ"ﬂFuﬁéaﬁj:%?%ﬂ pdgyback
flies_ that define the playback path_of the 31) video.i.mges --e 3D
pl ay: 19 s 91&vadl epiigE@gg?nEﬁlglfe‘ig[ﬁ%d]n RAoneSt Hébl%%@k%gfllé’“'lng

ég)ka/ﬂbgfi gg\éifg%e%%%q ngefc%Hé\hiﬁ% &)elsagxbl%ctasq: Vei %q_a%/%%%k' B‘%'o‘é%%%i%g
of 3D video images 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 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)
20 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.
25 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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3901, a playback unit 3900A and a contra 1. unit 3900E The unit 3900A
includes a switch 3912: buffer (1) 20 3902, a read buffer (2) 3911 a
systemtarget decoder 3903 and pl ane adder 3910. The control unit
390013 idynam c scenario nenory 3904, a static scenari o nenoryogres
execution unit 3906, a. playbact control unit 3907, a player variable
storage unit 3908 and a user event processing uni t 3909. Fbre each

of the pl QM’D%.CEZLH '1% §899§5399d A{E‘fr&?ﬂ x&'é‘éttr?ég(%%ﬁtq: unit 39008

di fferent |ntegra cir ternativel onasmgeln egrated

circuit. Sigie-tde orahteold)%m&uéﬁ*%hﬁsw%ah&g hesgynamite staric

scenario nmenory 3904, the static scenario nmenory 05 the program

execut i on sunirta3206enbhe eyent ﬂf@ﬁ@é%kaﬁ el 3909ardz b he p&ﬁa‘%{ser
vari abl e storage unit 3908 have the identical structure with'those of

the 21) pleayhachrdeesee nghomnt iz oEl Endlbie ﬁhayfé@t@afﬁabb@rml»a &mnit
inc.oroorated in the follow n- [0191] The BD-ROM drive 3901 i ncl udes

the i denti3cdl8 ehererts it ritheEDsRemcduireew160 klidsdatkeBevin &1sR=ck
in PIG 15. Wth use of these elenments, the ED-ROM drive 3901 reads
data fromdsel SDROVIdiiscFI01 16. dtvordtemncie witite e pequéstdimamattel
pl ayback control 3907. However, unlike the ED-ROM drive 1601 in the
20 pl ayback! dé\i ceol el IED IROM elf ¢ v@n@901 transfers the 15 AV stream
file read fromthe BD-ROki disc 101 to one of the read buffer (1)
3902 and tife-Fdad buf f er (2) 3911, When the 21)/3D playback device

3900 pl ays back the_3D video i g t he pl tﬁ-@ng control unit 3907
makes requests ¥ PRe Eﬁq?"d\)f%% é BupiufeF dfAgtERalZments wWidw
AV st @amfll arr}g) e.20 ri -v. AV streamf alternately in units
of ex ent & §{) d&&t 66 I]re%E FRY U (Rl IR ROV /SRR gL FIG.

f h 1. ef AV fil dd
ot ers e Agh e et ol Ee}%nfeé“w DEFFO (A9 S600 a0 L e readata

cither the T Ead BuPPaR 503 %t ”%c%ﬁ% B a1 o L BRI g T
werher i dota (ot e OB i Lt B0,
in the 2D playback device, the BD-ROM drive 3901 transfers the

15 AV stream file read from the BD-ROM disc 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

20 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 file 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

25 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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t he 20/ 3D pl ayback device plays ) k: the 3D videoqg 11l ye 3901 needs
to simul Laneously read and transfers both the data of the

2D/l eft-view AV streane and, the data of the right-view AV stream
file to the read buffer3902 and the readb,ii: 2:r (2) 3911"
respectively, Therefore, an access speed faster than an access speed
of the BD-ROM drive 1601 of the 2D playback device is required for

the BD ROMdr 2u¢38901aydfdn, dev]cdherdpadhhuf frere 6b) v3902 andgkhe tne
read L.,1 are 10 buffer nmenories that share a neenent in the playback

uni t 3900ARD-BIOM erent apeasneadkheossnghetanesusyyeteagin®utbbnkRers
t he playback unit 3900A are used as the read buffer (1) 3902 and. the
read buff&otfRh8oddtrareSpan mD/EdL L Al iter mat isteleypm €ath ahdt heer aada
buffer 3902 and the read buffer (2) 3911 nmay 15 be provided i.n a

di f f er ent Sfeifbey rébbpreni ewThE seadabuffée td)tBOORestopesSfeherne)n3bbe
data of the 2D left: -view AV streamtransferred fromthe BD ROM

dri ve 390RNATHee read Wififar (£2)3 Bo11rsepees ivhdye Phehef dat a =of athess
right iew AV streamfile transferred fromthe. ROM drive 3901

20[ 01931 SPeed LREEEFVFIY" AR etfifedts fraRd e hegPRMRENedtt ven 1anilt of
3906, for exanple, for performng the 3D playlist proces 1 lir, the
pl ayback ggﬁtE@Ip%ﬁYPa%gdéeY¥ﬁ%w¥§1%?QHﬁ¥?ﬂ)ﬁéra§Pﬁs$Dfﬁpg draéved3PAlL-
t he statiqoaggnario menory 3905 at first, For exanple, 25 as shown in
FIG, 27, thé %D playlist file 2502 defines a nmain path 2502M and a

subpat h 25029. ., glygg&q&lg oih )L%%? ng§oytég%%é§"49- q{ﬁégﬁg%&lpéFﬁ

pi eces of playiteminformal o
2502M ar id r$Rechd 2R d ebtyi e .o o memory element in the playback unit

3900A. Different areas in the single memory element built in
the playback unit 3900A are used as the read buffer (1) 3902
and the read buffer (2) 3911, respectively. Alternatively, each
of the read buffer (1) 3902 and the read buffer (2) 3911 may

15  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.

20 [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 first. For example,

25 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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AV streamfiles LCLAVH to LCLJAV#3 in order with use of the aces of
playiteminformation #1 t.o -43 In parallel with that, the playback
control unit 3907 furtherieces of sub--plaviteminformation #1 to #3
in orderthe ,suldpath 25023, and specifyview AV streanRCL.,..AV#1l to
LCL AV#3 in order with. usethe pieceslay iteminformation #1 to #3.
Then, the-back control unit 3907 makes an acc3 the static scenario

menory 39G5 andr&derf-dnd thiaemd On epdtty omapRs, 3602 apsc 362 2showhc Ldiey
FIG 11 and FI Gs 38A and 38B inthe clip 3 -on files 3631
and 3532 thattaecemassbebat.el Wb tdha.AY styeam birkes shewnuka oFi tse
36A and 363, Then, the playback control unit 3907 determ nes which of
t he 2D/ : Lefiteogisewf stlmadmeand nifbemaicgbt- ¥1 o §B8r. eamparaléxtlent. tat that,
pl ayback start point belongs to, based on the extent start type
written i khehePeaybPychapdicader 3813, aRd7defwrpieres readsni piglces of
position of the switch 3912. Subsequently, the playback control unit
3907 make$WR-Pduésem ¢ nfseRb-iROMAdr it #3200 fordey tieravatidls pehnihy
the extents of the 2B/l efteview AV stxcuns 20 files and the extents
of the si gt Few R sTPeahiYi FéghfrSAtHhd bl BybarR §taPE. ReGimV#L to
mned . to include the extent at the playback

2: g:ti Bgi mcglﬁg#]élr Ii?rhggtﬁgeﬁa\‘ﬂl&ﬂ VEER961 thHnsPeFSeEhe twidie eXxeEAEe™
but o7 ( LLES000%b-CFrst Foati nilFFar: £37 RGO FOWPHIE O J001 CranErBre
3615 <how™ TRFET L0 55k SRR H G B 77 BRIRY 3675 o i v To the
L anshor s CUke 35 Pat & Hata e 14 o i Era d7a nd G 3o A8
pl ane adder, 39304 [Q194) i 151 o ke Systemdargel deeodes 3903 ave

reads source
associated with the AV stream files shown in FIGs. 36A and 36B.

Then, the playback control unit 3907 determines which of the
2D/left-view stream and the right-view stream an extent at a
15 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
20 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
25 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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packets alternately fromthe 2D/l eft-view AV streamfile transferred
%0, the read buffer (1) 3902 and the right-vie AV 10 streamfile
transferred to the ream buffer (2) 3911 Then, the systemtarget
decoder 3903 derultipl exes these read source packets to separate

el ementary streans from one another. Subsequently, the systemtarget
decoder 3903 decodes each of the elenentary streans separately.

Furt her norgodelRe isyst emelpihabaek degedel 3908 Wby escaidecodedp meta
211/ 1 eft-view stream a decodedi ew stream a decoded secondary- video
stream adadeceded difowstireamandra gegoded- 371 erbui thei 2D dedireatedp
menories that a: e a 21)/left video plane nenory, a right video

pi snory, ardermeitden pl bme soenoryre@nnpilane t20 i vesmirnya aind mand@ypk ane,

menory.

respectively. The details of the systemtarget decoder 3903

are descriebpddtraneferpOll95]3D meta FTheapbahe wuver i30F0G.ed@Rvesnd FIG.
21)/1eft video plane data, right-video plane data, sub-video plane
data, 9 C pl’&néndatg. rPengl aseledatt@1dnd i nage pl ane data, and conbi nes
t hese data pieces into one video ane or field, The conbi ned vi deo
dat.a is d@tfdfted to the display device 103 to be di spl ayed on the

103
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Firstly, the system target decoder 3903 reads source
packets alternately from the 2D/left-view AV stream file
transferred to the read buffer (1) 3902 and the right-view AV
stream file transferred to the read buffer (2) 3911. Then, the
system target decoder 3903 demultiplexes these read source
packets to separate elementary streams from one another.
Subsequently, the system target decoder 3903 decodes each of
the elementary streams separately. Furthermore, the system
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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Screen,

[0195] FIG 40 12 a. schemati cam show ngshpe process of plane

data pieces by the plane adder 3910, Each of the plane data pieces
are superinposed in order of 21)/left video plane data 4001, right

vi deo pl ane data. 4002, sub-video plane data 4003. |G plane data
4004, PG plane data 4005 and i nage pl ane data 4006, Speciticallvg the
pl ane adder 3910 reads the 21)Ileft video plane data 4001 and the
right videoxyane data 4002 from1l 0 the systemtarget decoder 3903,
and wites the 21)/lett video plane data 4001 and the right video

pl ane datald0? i nto the planes at tines shown by the PTSs of the
data pieces, Here, as shown in FIG 31A and FIG 313; a PTS of the
2D/ left video Plane Watsa 24Chearwd i RES:@fan hehowghd «i slepepliapesing

data 4002 are 15 different by the 3D display delay TD. Therefore, the
21) /1 e. ft process of plane data pieces by the plane adder 3910. Each of

5
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15
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the plane data pieces are superimposed in order of 2D/left video
plane data 4001, right video plane data 4002, sub-video plane
data 4003, IGplane data 4004, PG plane data 4005 and image plane
data 4006. Specifically, the plane adder 3910 reads the 2D/left
video plane data 4001 and the right video plane data 4002 from
the system target decoder 3903, and writes the 2D/left video
plane data 4001 and the right video plane data 4002 into the
planes at times shown by the PTSs of the data pieces. Here, as
shown in FIG. 31A and FIG. 31B, a PTS of the 2D/left video plane
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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vi deo plane data 4001 and the right video plane data 4002 are aitten
into the planes alternately at an interval Tn. At that tinme, a switch
4010 i.n the plane adder 3910 determ nes which of the plane data in
the 21)/ lee t video plane nmenory and the plane data in the right
video plane nenory is witten at a tinme shown by the PTS, and reads

t he determ ned plane data fromthe correspondi ng pl ane, Therefore,

swi t chi ncab1betweBNInBLanBe NBARLE 88Dy At Heyw SWht eﬂ&ﬂé%i&:@%&@&n@ﬁo@t
the interval TD, first adder 4011 conbi nes the read plane data (the

21) /1 eft uhdeni i ANneadiirtid ACRE 8adhe onisgbbmyi dee tlanendataA992)
wi th the sub--video plane data. 4003, and a second adder 4012

conbi nes whehcambiinediedatlanei fttheo RG phabaclat@mb#084ioa phbédsses,
adder 104 4013 conbi nes the conmbined data with the I G pl ane data
4005, andvfidmal iypage$osihvhinpbanehaddeindd 14re ofbspnesyedndi nede dat Aeen
with the imacze Plane data 4005, By such conbination processes, video
i mage® shéWwnabyannae phaneshareidespleayeds oint bee s2h/ eaf & vadeanneane
that the video inmages in the 21 eft video plane or t. video plane;
t he sub-- ?FdeBeprafet YHeéeP@Pprane; tihes G pldne; Phadet heh¢ nigep phane
are superinarngsed onto one another in _this order. 1019
the PG plane; and the image plane are superimposed onto one
another in this order.
[0197]
10 The plane adder 3910 further includes four cropping
processing units 4021 to 4024 . With use of the 3D meta data 3613,
a first cropping processing unit 4021, a second cropping
processing unit 4022 and a third cropping processing unit 4123
perform cropping processing on the sub-video plane data 4003,
15 the PG plane data 4004 and the IG plane data 4005, respectively.
Subsequently, each of the copping processing units 4021 to 4024
converts the plane data into left video plane data and right
video plane data alternately. Then, each of plane adders 4011
to 4013 combines: the left video plane data with the 2D/left
20 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.
25 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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10The pl ane adder 3910 further includescropping processing units 4021
to 4024. Wth use of the 3D uieta data 3513, et cropping
processing unit 4021, a second cropping processing unit 4022 and a
third cropping processing unit 4123 perform croppi ng processing on

t he sub-video plane data. 4003, 15 the PG plane data 4004 and the IG
pl ane data. 4005, respectively. Subsequently, each of the copping
processi Nnrnicls i4024hntie 4024 cenvenks the phanepdatesi @hieal 8hb1videe
pl ane data and right video plane data al. t. ernately ea Ch of plane
adders.. 4@listoc48tddcembhnese the 4 ef:tiadex phanecdat ackinh ri-h@ the
2D/l ef 20 video plane data; and the right video plane data with the
righi - ideo pteneadat®; 1} @h98h £h BIG.4470 andl FI@G 34EhCrihet, .t3wecond
croppi ng processing by each of the cropping proos S 4021 to 4023.
Each of FlGoppliagapdofeS:ing. thishews 2aneexanps €cof an offset entry 3704
croppi ng-processing perfornt on the PG pl ane data 4004 by the second
croppithg phécessivgranitl ioa2idrren tpe 3heesecdataci tppi Agd acquires
processing unit 4022 searches for the 3D neta data 3701 that is
associ at e@™WPERSPE PFLye: 70%12DD widahelPos edamtPr bm eheb3begewath
data 3513 shown in FIG 37A and FIG_ 37B. Then, the second croppi n%
processi ngPGnfE BH22Ss@AFRNEY04 oFS P dffafdt vémaoy rirpg data 4091, the
currently valid fromthe 3B me ca data, 3701, and acquires an_of fset.

val ue 3708°°PP FERBPPRENBTASESSLBILELEbnb? fredF i i (e PG prane data
ot ao22 oRAr 1 ShE PSPl S o PR S et OB e RIS Maeo
he i P 1ene ACkhoK B0 she: RYTPST. RE RANGIFCGOHFFSBEP A1 to Fbe
Socond o asGuitel offolDAa T ghl, 18 Pl L BHe'® 418 RS el s
troning S en@tadec b810E 1o s i HRglRAd Crddh REEORE oz ng

|'eft Subseguentlby, thersecond erOPRLAY BLRGE2PRY tUNkh 40221 1eMVes ; ¢
(crops) an area 41021 of: the PG pl ane data 4004 that extends out of

the 2D/ | efthevibdegep! @' ludatia A4QG4cigad the second phapgiadderoAQleing
conbi nes a. renmining data area 41031, of the PG plane data 4004

W th 1he 9i238022khi rtisdene plapeadata 1400804 Meapnhilesc WheBskb@ent 1y,
video plane data is the right video plane data 4 002 , the second

croppi ng phecessordd22 ophiifsptbee PEiphane tava2400dods dcheiszoah alrea
direction with respect to the right video plane data 4002 by the
nunber of 4piorel ef 414 RE pilrespdadarfg4 atdte cacguidseduafdSathevalbyeert
as shown in FIG 41- At that tinme, on. the other hand, if the offset
val ue i s posien peéant i tseednd crogping spraoges pilageumide 2 4hi S ronidiees
PG pl ane data 4004 to the left, 106
a remaining data area 4103L of the PG plane data 4004 with the
20 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
25 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,
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and if the offset value is negative, the second cropping processing
unit 4022 shifts the PG pl ane data 4004 to the right_ Subsequently,
as Wth the -above-Mentioned cropping processing, the second
C:,,,-0pping nrocessing unit 4022 renoves s) an area 4102R of the PG
pl ane data 4004 that extends out of the rig-ht video plane data 4002,
and the second pl. 4012 conbines a remain:: g data area 4103P of the

PG pl ane daba A400dnw U fihe réghidl age Hafa 4R02. 18k Mskabhyy, EP6pping
third cropping processing unit. 4023 apping processing unit 4021 EO

al so perf pi-cble ieigr @RPE NP Y OBESSENhO P heah& Fltangodatta &@@.r@gﬂt.
t he sub-video plane data 4003, respectively. [0199] FIG 42A and FI G
42B schenmguibeakiuyensiowasd wvilth vhdewdwmgestihaiedhavepbean processing,
superinposed after the cropping 15 processina shown in FIG 41A and
FI G 41E, thespectnd elpprang td:ed2(g sind tsehziraemnovdisafraopsheam agea
3D video i mage that has been generated fromthe 211 video images and
is viéwed4By2RhefvibaerG plapt airds o104 Wddteikbteindeoous PE phansight
4202 is .0 the right with resrject to a. left video plane 4201L 20 by
t he of f setV1¢igPueldneHatas 48Rewr i@ tFeGseg2ad H‘h@ﬁ“—%f%ﬁ?,r 40fef conbaaet

the PG pl ane 4202 appears to be superinEosed on the le: plane 4201L,
As a resuPtTeE3iRage 4202 dfed He STbeltt Fes PR RiPEaiicand Mdopith the

appears to.he shifted to the_ right froman original positjon by the
of f set vaF&@gﬁldTLFQNplaQ?mg?? ht 097 ded > Mgt ot wnqﬁg Wﬁﬂﬁg Fherpang

P10 $202 e LA ISl s DRSS R Lol R AL o
O3R t he.P | 4202 s to. b i d t-h i ght

031 o {5355, B8 E20R. SRealnd b SuBSId TRORES 90,005, LK, oo
I h_f h . ori{gi nal
pl ane 4202 ,appear %]JJSQ\H% %u 1 1}5{%#&64663§tn{§s&§%8@19%1 | ha

position by the o et va nseqgue as sho in FIG
42C, a 31)0&5@?0 i mge 4204 of the subtitles appears to be oser to a
Vi ewer 42&5 than a video plane 4206. Thus, it is possible to play

ok DALY, ETMeS Ay seneral uialDendnial ity st i ght e
prosessi Thatibso Ansleps hzannbecadded 4Q-LoNRS6:s0RI £t PMHd Rbpping
15 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

20 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 from an original position by the offset value 4101L.

25 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 nonoscopic video
PoP3P--fromthe screen, [02001 The follow describes FIG 40. The

i mge Pl ane data 4006 15 is obtained by de.00ding with use of the
systemtarget decoder 3903, the graphics data transferred fromthe
program execution unit 3906 to the s -get decoder 3903, The graphics
data is raster data such as JP16e3 data or PNG data, and shows a GU

gr aphi cs pawta suobrastamemt phhed avroh a@ﬁ@ﬁ_@isngopbecgéﬁéﬁgmgaseai bn
4024 performs the cropping processing on the i mge plane 4006 as

W t hcr oppitihg prighessiidgouplbse4@2b1R0 AB23. réowever thantbkeidbBe image
ot her ppi ng processing unts 4021 to 4023, the f --th cropping proc e S
S ing uni #20dads shetoffiset ivakhe Peoplahéserodnfppaatsonospecshiiéded
by a program APl 4030 instead of the 3D neta data 3613. Here, the
progr am APP 2030 8fs éxeoutredrbyinhd proygraom éyetheioifaat va396641and.
has a function of calculating offset information corresponding to a
dept h df (RESEOUENLIYded S| FhgaTs Ark ELChy4RRe gr aPhvédedai®nagand204 of
transferri the offset information to the fourth croppin .
rocessirr L‘}Eﬁ%t sypbatleprpRears to pp JRfiay b a yienerapele thagEavadeo
)rocessa.ng, th | ane_adder 3910 perfornms processing of conv ting an
out put f oPméat*o 2Bﬁe Plrafe Hatk® duibiiRE 5P Phevs BaFKpPara!l dddergages

4011 to 4014 into a.format that .conpli i _pl thod_adgpted in

devi ce subH. 988 tRe AEspl 5y *deviEe 0T3¢5 WArch  ORe HAPaC1g=ta piccts
tputt ed. t -f . i thod (Le. a 10 method

For "al | owtAg™ ahe il 8885 ol 80, SO Re0r HRisoe™ aha Peght oourteg

i , Ly, | ' .

adopt BHi nhedout 6 e Stimt sttt EhaRs iRRek Sldse oarmretinutar.

combi ned plang 21 £G&S alﬁ roQA{"i::hfergggwgg oF idssel{_)it?lned{nﬁg{%%g . -ilcev'-c'l];eo

i
a nethod that uses a |l encrula ens I s adopte vice, fo

exanpl e, li3neadde 33 conhidies the left and right plane data

pi eces with one frane or field of video data with use of the built-in
buf fer memoryw.ojMre specifically, the plane adder 3910 tenporarily
stores and holds therein the |left video plane data that has beer

conbi ned. firstrR0rvi tbwihg dd<leo:was atian the wmhRbbkep1 8BE Y ea 4006
Subsequently, the plane adder 3910 conbi nes the right video plane

wi th the Jisdebtdahad lapdidasdies, coni nes bhecnesitdant tdalq twikhobhe
| eft video plane databuffer nenory . :En the conbining
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
20 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
25 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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processi ng, each of theid rght plane data pieces is 25 divided, in a
vertical direction, into small rectangle areas that are | ong and
than, and the small rectangle areas are arranged alternately in the
hori zontal direction in one frame or one field se as to
re-constitute the frame or the field. In such a manner, the plane
adder 3901 conbines the left and right plane data nie-'<ns wth one f

one fiel dvifded deagdataowandyt the goabhned @ata, d820Z)ansferring the
cccconficiuration of System Targetcoder"” [02031 FIG 43 ifunctional

Lock. di agrfameaf ithersysst emticat gett cdecoderogfdgshawedditd Gni39% oThe
foll owi ng explains the system 10 target decoder )903 with reference.
to FIG And2g§-1lt he conponents of the systemtarget decoder 3903, the
secondary vi deo decoder, the |G decoder, the oder, ti primry audio
decoder, the sécordayifimnditoe detedebovehetatidido prioxerssitide itegeplane
processor, and the plane nenories are simlar to those included 15 in
the 219 pRaysacRod8\Pee ehpwmPIardIGnaA L Acsuieditigidy anexpranat fonsat
about details of the conponents can be found in the expl anation about
t hose shoWhi RREIRGanE2e4f combined by thfef G PdanGepaeREs el P 4014
4311 reads sourc g%ckets from20. the read. buffer il) 3902, .fetches
TS packet $TcPudBE™Rh thatsbarReERs. ¥1thna $P ansmPtaY thetie pacRetsd

to the PIRfLIGeLitY) SAASIL! 8L Yas Lh0a 50U 6T 2oRRSHEL 281 And3Eae
is outputted. If an alternate-frame sequencing method (i.e. a

10 method for allowing the viewer to view left video images and
right video images alternately with use of shutter glasses) is
adopted in the device, for example, the plane adder 3910 outputs

the combined plane data pieces as one frame or one field.
Meanwhile, if a method that uses a lenticular lens is adopted

15 in the device, for example, the plane adder 3910 combines the
left and right plane data pieces with one frame or 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

20 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

25 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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source packets fromthe read buffer (2) 3911 fetches TS packets
included in the source packets, and transmts the TS packets to the
PID filter 4314, Each of the source depa.cketisers 4311 and 4312.
further adjusts the tinme of transferring the TS packets accordance
with the ATS of the source packets. This 110 adjustment is made in
t he sane manner as nade by the source depacketizer 1810 shown in FIG

18, Thus theodetsdded axplsanat re@ncehst heuad s Mxmmde the Fi&13181n
is incorporated in the following by reference, [02 the PIT) filte4313
sel ects, fuom amendhe thS pasket=sidatt pub 1f eonmpihes sowr e fadepackright
?hirer (1) 4311, TB packets having a RID that matches a

Pl T) desi gpaeee By teheipkaygbadkhconer okauni br390&. £Nekd,of heid@bToata,
filter (1) 4313 10 transfers the selected TS packets to the 4301, the
secondar y a7dd é hgac egéru ttsh & HeG afeduderd ddter PG decoder, the audio
decoder or the secondary audi o decoder of the 31) V|deo decoder 4315
dependi ng [83%2Ae PIT) of the TS packet, Sinmilarly, the PIDfilter (2)
4314 transfers the TS packets, output from 15 the source depacketire
(2) 4312 <t<5°PIf1é9éI‘é”€('Sd€F% ol S Eh FAFThP IS 5f> each TPS packet,
Her e, jﬁgmﬂ in FIG 2973, the imght-view AV streamfile 2902
|ncludes 9 {he right-view stream Thus, for playlist playback, the

4308 of the 20%3B v icy Berwder a5 0308 200 Xast?setngooﬁ@ (é%age&
(1) Xé@%%ﬁ%%%d%‘%%@% R oo - ot 4 SanedPtae b prar &0
o1 CLure i Feh 4307 Fho TBL1) ecf’gf%réﬁ/%é 2 B3 98 @%‘% Ebe
4303, the T8 eaa)en%%ozaf che Ml 4305 e ERLU2)2 4390 ond LDEORREry

4305 are all bu fer nenorie usesia o
menor yl nckided decoder, the IG decoder, the PG decoder, the primary audio

decoder, the secondary audio decoder, the audiomixer, the image
processor, and the plane memories are similar to those included
15 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
20 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
25 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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in the 3D video decoder 4315. Note that sone or each. lrese nmenories
may use different one of the nmenory chips and he isolated fromthe
others. [0207] The TB (1)4303. receivespackets that include a

2D/l eft-viewstreamfromthe BID filter (1) 4212, and tenporary stores
the TB packets. MB (1) 4302 stores PBS packets reconstructed fromthe
TS packets stmimmdl in the TB (1) 4301_ 10 Note that the TS headers of

the TB packefistaient enmpuediangd die B d 14301 14 ansfersytPedatd ce
toME (1) 4302, The EB (1) 4303 extracts coded video access units from

the PBS p deatssciand £4:0r @3 1tchepholat eihhattd he 1REG header snef Hhe ;RBSg
packets renoved when the MB (1) 4302 transfers the data to the EB (

15 [ 0208] explanafhien Bf( 2he kDB d0eaity @mdESEpacket s itdhak inebugderated
view streamfromthe BID filter (2) 43141 and. tenporary-stores the
TS packet stiTHéavVBE (12)owh309 Isit areeseRBSpackets recor d fromthe TS
packets sto he TB (2) 4308. Note that the TS headers of. the TS
packet® ar@a@rbved when the T13 (2) 4308 transfers the data to
the(2) 4309, The EB (2) 4210 acts coded. access units fromthe PEG
packets and Biites thiRe MEDNot Bt e haltl )t Ké IPES:heater st opmtdeomES he TS

packets are 25renoved when. the MB (2) 4309 trdata to the GB ('))
4310. [Ozotg'zlckets output from the source depacketizer (1) 4311, TS packets

having a PID that matches a PID previously designated by the
playback control unit 3907. Next, the PID filter (1) 4313
10 transfers the selected TS packets to the TB (1) 4301, the
secondary vide decoder, the IG decoder, the PG decoder, the
audio decoder or the secondary audio decoder of the 3D video
decoder 4315, depending on the PID of the TS packet. Similarly,
the PID filter (2) 4314 transfers the TS packets, output from
15 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
20 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,
an MB (2) 4309, anEB (2) 4310, a buffer switch 4306, a compressed
25~ 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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The buffer switch 4306 transfers the video access u stored in the EB
(1) 4303 and the EB (2) 4310 to the conpressed. video decoder 4304 at
the times of the DISs.ted by the original TS packetthe buffer switch
4306 may receive the decode switch informati on 3201 included in the
correspondi ng video access unit 3200 shown in FIG 32, back fromthe
conpressed video decoder 4304, If this is the case, the buffer switch

4306 can dedsride, bacwhihnbehwaan ahfaefe%Eoelahéﬁeao@gctﬁi% End 10&kqa

4310 to transfer the next video access unit 10 first, by using the de
c od. e swiichlatonaties 320dderMes aswhiioSd Al ddke 31 Bashows these
DTSs of the pictures of the 2D/l eft-view streanmand the right--view

st ream 310uafer aldrenmatse piyntieeval sfefehheol3® dlf spleaynedelray cHips and
Thus, in the case the conpressed video decoder. 4304 continues 15 the
decodi ng dfe theoldided acwesshaimtisemhi | e i gnoring the DISs, the
buffer switch 4306 may switch | the EB (1) 03 and. the EH (2) 4310
fromthe t@#&tler source to tne other every tine the buffer switch
4306 transfers one of the video access units to the conpressed. video
decoder 4304, 019218] (fhe ¢3Rpr el WA HedSderderiecodes etehlviided
access unit_transferred. fromthe buffer switch 4305, at the tine of

the DTS of2Rhef Corfepshrdral T paciePIDHet £EC¥ He- ) chApP esisuy temporary

stores the TS packets. The MB (1) 4302 stores PES packets
reconstructed from the TS packets stored in the TB (1) 4301.
10 Note that the TS headers of the TS packets are removed when the
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
removed when the MB (1) 4302 transfers the data to the EB (1)
15 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

20 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

25 removed when the MB (2) 4309 transfers the data to the EB (2)
4310.

[0209]
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vi deo decoder 4304 uses different decodi ng nmethods according 25 to

t he conpression encode format (e.g.2, MPEAAVC and VCl) adopted for
the conpressed picontained in thedeo decoder 4304 further transfers
t he decoded. pictures, nanmely video data of the "ane or the field, to
the DPB 4305. E 0 2111 The DPB 4303 tenporarily holds the
decoded pictures. The conpressed video decoder 4304 refers to the

decoded. mi ctures BekdebyskhechDPl3043052149rde60d8e theads |d ik 5,806
the B pictures, The DP13 4305 further transfers each of the pictures

to the pieturedwit acthe4887 (aj 4hes tHdre ok the(BT30f0 theckordespeddsed
":> packet _ /0[0212) The pictia e swtch 4307 wites the
decoded pvitiapedtradstesBed &tromheheiweapoessied DTEeoitecodesd4304the
nanmely the fret.ne/field video data, to the 2D/l eft video plane 4320
when t he prégunelbBd qrayskeios ) /Hafd - Whrawkififer. swamcand306 tde reghtve
vi deo pl ane 4321when the No <Physical Arrangenent of Stream Files for
3D vi ? Lbtefi Ddsesde021afitch inforThsifsl i 32G¥e wintludespl dim athe
physical arrangement of 2W20 streamfiles recorded on the RD-Rom

di sc 101, CPhEcaPPrangerneiiceaabltisRguseam28sssBowyiideb Il aabkck from
02153 Here theition of the data. transfer rate of a playback channel
will be fFP8. 9ORBT8EEGRAPY LGRS FECOdsE 4304. If this is’the case, the

buffer switch 4306 can determine to which between the EB (1)
4303 and the EB (2) 4310 to transfer the next video access unit

10 first, by using the decode switch information 3201. Meanwhile,
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 compressed video decoder 4304 continues

15 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.

20 [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

25 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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foll owi ng expl anati on, FTGsch.eni.a.l1l:1.i c¢ dia.gramf) 37" the
processi ng channel forback. 2D video data VD and audio data AD from a
2D/l eftviewAV streamfile and a AV streamfile read fromthe ED ROM
disc 101 .As shown in FIG the BD-ROM drive 3901 reads the
21)/left-vieflV streamfile and the ri.q.ht-v-iew AV streamfile
alternate units of extents, while transferrmmc the read extents to
the switclie3®kr 23bthe sty 33 Ster S Wnd e @Xdetsi Of utbe 2144010
-t viewAV streamfile and the right-view AV streamfiles into the
read bufferideb) 3262 caindHeher m=pad hwfdrer £2)18915 tespeot Hsvel y.
Ttei system target decoder 3903 reads data fromthe read buffers 3902
and 3911 dloénnately, then decoding the read. data. Here, the 10
reference synbol Rud., denotes the rate of reading data the ED ROM
drive 3601 to GachDpPead:biffenp@802i andh@0dd HHen denickiedopictures. The
bits/second), the reference synbol RXtL (which is hereinafter
referred COMRSsEvedf visiecadiecage it kansf eefeaserodehet @scofiedaperagees
transfer rate of extents fromthe read 15 buffer ?3902 to the system
target def6derPB6d® PPR 441 §oofewrds foecBr)cturarl aniet e EcPisynels .
R(whi ch i?F hereinafter referred to as the second averagesfer rate)
denot es t HESt PRS0 at'er breextEARSLRFENEERE Cad Uit y2ps352] the

the system.t ru%et decoger 3903nits of hits/secoi 3d) 20 By uthese
denot at i oﬁ)&fﬁ( & EBREFT onS’ Bdr R oF dMhP ek PEndEF 4 SWeofObbERPERELNg

read. buf r%a%z((?%gand 3911 caused by the data taini;Jr fromthe read
buf fers 3902%an 11 to the systemtarget decoder 3903 are

repreggnt E{%z@é]t he foll ow ng equation. (2):

The picture switch 4307 writes the decoded picture
transferred from the compressed video decoder 4304, namely the
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

15 videoplane 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
20 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
25 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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[0216] (2) [0217] Physical Order of Extents in Interleaved
Arrangenent), [0218] PI GS. 45A-45C are schematic di agrans

showi ng the rel ationship between he progression of the data anpunts
accurul ated in the read buffers 3902 and 3911 during 3D video

pl ayback and the physica rdef of extents of the 2Wstreamtiles
recorded on the BD-ROM disc 101 in the interl eaved arrangenent BD- ROM

drive 3901a¢atiduioushy teanstess EH@B@HHdIV?dlgcalﬁfq@ts@‘fbv?ﬁ epze
extent fromthe ED--ROM di sc 101 to the read buffer *1902 or t

read buffess (2he3B8BIROKAr BXARPhE WoLAs tthe bgpléite%e%@@ d th-&fin @191%
to he read on. the disc 101 belongs to the 2D/ left-view iv stream

file | e asamshonhei miBhG-viés0 At her FRROM Ui we te39@Leagntimuousky of
wites the entirety of the top 15 extent 4506 into the read buffer
3902. Her esxtdret sywhenettargetf decody t3803=albestrat ssia@rhe swhditna dihe
tow extent 4506 tint 1 the ent i ret y or tne too extent 4506 has
been conplBteEyikehtleh shtoeshehe ead ey s(af 38020/ 1 hat -7 $ ewunt idt rteaen
end. of the reading period (1) for the top extent 4506 she=wn. in

FIG 20 45 1 e gfé"e?sc?ﬁghér'é’l@y’ Pl IsewearEfdd sisf inlie phecessidofoutfer
decodi ng e D/I efrvi ewAv streamthe rla?sht --view : Ay streamfile

process cntded Hgnﬁn‘éﬁ@epifﬁé‘@s%ufoﬁelﬁ)l i A§LlhackeITEC i by | My systen

coul d not be stadt ntil, decodi ng EOI’tI ons of
ecoder 3903 reads data from the read buffers 3902 and

3911 alternately, then decoding the read data. Here, the

10 reference symbol Rua 3p denotes the rate of reading data from
the BD-ROM drive 3601 to each read buffer 3902 and 3911 (in units
of bits/second), the reference symbol Rex ; (which is
hereinafter referred to as the first average transfer rate)
denotes the average transfer rate of extents from the read

15 buffer (1) 3902 to the system target decoder 3603 (in units of
bits/second), and the reference symbol Rext z (which 1is
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 (in units of bits/second) .

20 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 read buffers 3902 and 3911 to the system
target decoder 3903 are represented by the following equation
(2):

25 [0216]

Rud_SD > R

ext L

Rud_3D > Rext_R ) (2)

4
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both the files had been conpl eted when playback periods overlap 25
between the nortH )1 Furthernore, the decoded portion of the 21)/ |ef
t -viewlIV4 streamfile had to be held in the buffer nenory until the
end of decodi ng the corresponding portion of the 116 right-view AV-
streamfile, and thus the buffer. nenory m...ght he prevented from
bei ng reduced in cnygxacity and inproved in use efficiency. As a.
result, durd2iglthe reading period (a.) for the top ehtent 4506, the
data amount D.P.1 accumulated in the read. 5 buffer (1) 3902

i ncr eases <atPiytse qedadimipr atfe FRudirg: s . irasistrwiedyed ersan@emdb0i=i n
FI G 45A, ;0219] At the and of the reading. period (1) for
the top. elt2dt] 4506, the BD -ROM drive. 3901 subsequently wites tha
second 10 extent 4507 into the read buffer (2) 3911, During the

readi ng peri od§¥3-, @PA-45C are schematic diagrams showing the

f axt heseccusi sul dsRi bsequer ft: extenta4507, 4506, . , the data
tremunt er rferslti"rﬁjﬂ?él'ﬁ'léhdl?eﬁ‘i"???f & sPBOgPeaRdC39PL t Bheheladyrst appunts
target. demmxaer, 3903 .can be started, Aacordi ngl r.lig the

.. du,
r eachi ng FRICUTHIEE L2171 bRo; FeaGdtumterar 10 hAnUEAT FHE 11 ddt yideo
St DS SR 81550 B DecLead BT (2, 00 oclosies Al
r d_aver age sfer . e hown.
by the ar PGS P8 B ER e H ot s e ns st saRerreby -
whi 6 dnt o, heRef Atk 382 boh P BublE T Bt bRl phob) pRRE Y o5
buf f efg ; 2)a §ggl$ese§90§gﬁgg%yexﬁéﬁii§ ﬂé}:gf %giee bhe et aiggoi'@% ‘to A% read

accunul ated in the read fer creases at the Tirst

ave. : a- agendfiransier £abe K- ey %! 0 e i
FIG 45A- Sim | ar(l ?/ during tk?eifeaad]ioﬁgjfégex\?%gyg(%? ngngr %‘gafrﬁagl?et,h?rpgn

extent 45Q%he tbg dalentarnuipt i DAL aceHnt akedehl dienteadsbufd£hel bhgs
3902 increases at the difference R'st.:".1.,, - between the reading

rate R"..ta the 20/ardtt-Re i nst savekage illansf @holh/ in FIG. 45C, the

BD-ROM drive 3901 continuously writes 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 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.

20 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

25 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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rate R'cr as shown by the arrow 4604 in FIC )L 45A, and. the data
anount DAz, accunulatec in tbe read buf2) 3911 decreases at the
second average transfer rateas shown by the arrow 4505 i n4513. [0220]
As clearly seen fromthe exanple shown. in FIGS, 45A-450, the
capacities of the read buffers 1902 and 2911 are required to be no

| ess than the size of the top extent of an AV stream an area to be

read, Speciiffdioalhisw whesttbemt op1exteit 10 sbehengst t&r hory might be
2D/l eft-view AV streamfile, the capacity REL of the read. buffer

(1)in uni trsreoferiydderaneeds rico reeluned he sbpacExteandl imptotB& in use
extentunits of bytes) [0221] RBI 222] Simlarly, when the top

ext ent : Lorgfst it etrtvey .r Rght -me ewl AV dtrrieamthiel ecatihegcapacdd y( IREFof the
the read buffer (2) 3911 (in units of. bytes) needs to be no |ess
than the si%e eRHeatey 566 (t ibeedegnt appnngnPRs efcbytidered20h02hah read

sci "nilent
5 buffer (1) 3902 increases at the reading rate Ryq 3p as shown

by the arrow 4501 in FIG. 45A.
[0219]
At the end of the reading period (1) for the top extent
4506, the BD-ROM drive 3901 subsequently writes the second
10 extent 4507 into the read buffer (2) 3911. During the reading
periods (2), (3), .., for the second and subsequent extents 4507,
4508, .., the data transfer from the read buffers 3902 and 3911
to the system target decoder 3903 can be started. Accordingly,
during the reading period (2) for the second extent 4507, the
15 data amount DA2 accumulated in the read buffer (2) 3911
increases at the difference Rug_3p - Rext r between the reading
rate Ryg 3p and the second average transfer rate Rext r as 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
20 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
25 the third extent 4508, the data amount DAl accumulated in the
read buffer (1) 3902 increases at the difference Rud_3p - Rext 1

between the reading rate Ruga 3p and the first average transfer
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the right, hand sides of Eqs- (3) and anot liaited e sizes of the top
extents of the respective AV streamfiles, may he preferabi.y the
sizes of arbitrary extents. In. interrupt playback, not only 3.--x
top extent-. of each file but also all the extents thereof cax.the
top extent in an area to be read. Wien there is a section in which

i nterrupt pl ayback i's ohibited,s sufficient that all the extents
not bel onging &9, D%ssg%mnb s@hd Sk dRg960k3) nant: (Wsn, 10&3he data
As seen fromEC.  (3) and (4) , either one of two ext ents sepaxately

bel ongi ng dndref tbaard RingAW tsld eamchiel esaglBuwhieeheyprabas aesmabl@ls
size_is to be located at the head of the area, to he read in order

to reduce dtheheapacbhdesvetfaddea veadt dutbeesr3902aanth381 byas Haleh ras
possi ble. Mire specifically, when the extent size Extent L of the

2D/l ef t AV rieaA¥G ] et85. | arger than the extent size Extent , 1R, of
the right: view All streamfile (1,e, Extent_14> Extent R) , | ocatind
the ex?ent[0#2Qlhe right-view AV streamfle at. the head can reduce

t he canacthe read buffers. Conversely, when the extent size ExtentS
of the 2D/ .1 efAS stiegamhyf seen Srowatherexaemle shown fiReFékfentShsitss,
ExtentP;. of the right-view AV streamfile (i. : 20 Ext.entL Ertl
antthe exttéift CGPaCHE 1Y Péf £hei read ikt ¢s WQ%@:{Peé%tl PRE Hesyines
addition, there is_also the advantage that a :snaller si ze of the top

extent carSP&r FOHAERS BARRI BRS FhFe, CdE dPR&itthe 2 By P Etyicam

AV streamf.il
strea gl éaln an area to be read. Specifically, when the top extent

10 Dbelongs to the 2D/left-view AV stream file, the capacity RB1
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 2 Extent _L

15 [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):

20 [0223]

RB2 > 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

25 sizes of the top extents of the respective AV stream files, and
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and an extent of the right-view AV streantontain video streans whose
pl ayback periods overlap each other, the video streans need to have
the sanme length of nlayback tinme, as explained with reference to FIG
35: Under the condition, either of an extent of233/3 eft:-AV stream
c:Lle CLrICl an extent of the:Lew AV stream whichever has a | ower
bit rate, also has a smaller extent size, Accord::an extent of either

the 233/ Ineayf be pyee¥rs&bAY toid @ameli be Dfpithen k) htrenti WTAV: §EESRM,
file, whichever has a | ower systemrate, is arranged at the head i

the areas pligybadie hokesnIgaardedpoaxt bt B RAMiEscells aMES 211 the
arzangenment can reduce the sizes of the read buffte than the 10
reversed arrtageneiterddiusaretecicthgmanufl agtenicngncast aetat he 233j-35) .
pl ayback device, FIGS 46A and 4613 are schematic di agrans
speci fi caliien sthanenges ef tdhet bruerirof wextentisntofrtiet 2 bllayibastik eam
files, 15 Here, assume thatte R'e, of reading data fromthe BD ROM
dri ve B390PHBlidHcte S eal ButtéLfizdert Bedl als obeMppsentheacsybeempheag
2D left-view Av streamfile is 41,9, ?ribe system
to the section satisfy Egs. (3) and (4).
[0225]
As seen from Egs. (3) and (4), either one of two extents
separately belonging to left- and right-view AV stream files,
10 whichever has a smaller size, is to be located at the head of
the area to be read in order to reduce the capacities of the
read buffers 3902 and 3911 as much as possible. More
specifically, when the extent size Extent L of the 2D/left-view
AV stream file is larger than the extent size Extent R of the
15  right-viewAV stream file (i.e., Extent L > Extent R), locating
the extent of the right-viewAV stream file 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.,
20 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]
25 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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rate of the ri otS.V streamf ile is 24 Mios; and the playback tine
of a video stream contained in each extent 4601L, 4601R, 460233,
4602R, , is 4 secondg'. Wen the extents of both the AV streamfiles
are arranged in an interleaved manner in the recording area on the
BD- ROM di sc 101, starting fromthe extent 4601D of the / left - AV
streambile foll owed subsequent extents 4601E, 460233, 4.602R as

shown i n RliGeAGA neddiecdr ahvhl MHe afaide; capagi by %-l@%'b%.kat h@ltjﬁg?g?s

buffer3902 is obtained. by the follow ng co-nhation baséd on EcT,

;[ 0; 2281 exRBlaind?8i Mape D6 rk9¥/el 88 )r(18: X3 4 02hdle r= B3 c3nMBit i[3228) ther
Accordingly, the capacity Pal of the read buffer3902 needs to be no

| ess than dtherd eweenti ot ttR3, 8MB e Noteidhaty tdte-d=at ifa 1292hE88ni sxthet
ratio between the bit. |lengths of a source packet and a TS packet, As
shown i n REiG$he7Aighteadkhwsallr eerpacketvh70Bestar edsi a eowvherbot thee,
read. buffers 3902 larger in data size than a |le packet 701 to be
transndtt ed asohehe syat ear teartgett décederc390Bi Myl henseézeenf dtheither
header 10 (TP Extra Header) 7021-1, Assune also that 1 Mo =106h and
1 MB = 8x1®42Dphleth-vhev dihetrhand.ilthen Exe snpdtamvé carkangetkamtane,
interleaved manner, starting fromthe extent 4601R of the right-view
AV streamWiHBF G SREI2LYCYRE SUBSEHUEHES exte M 460 2t4502Rhead in

4802L, as shown in F|G 46B, the lower limt 15 of the capacity R332
of the redd< BuffE, V12 trflles g6CarAsd B9 the FOIHINNG edddti dris

Fg;gg] on Igtq"'ra[nog%a:r)’no thén:rggécgm Eﬁe Cs :E' r/?ez é J‘c?t8 )t%'xex rjé%%iﬁou]fzf’e%sw%han the

10 reversed arrangement, thus reducing the manufacturing cost of
the 2D/3D playback device.
[0227]
FIGS. 46A and 46B are schematic diagrams specifically
showing two types of the order of extents of the AV stream files.
15 Here, assume that the rate Ry 3p 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,
20 4602L, 4602R, ..., is 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 file followed by subsequent
extents 4601R, 4602L, 4602R, .., as shown in FIG. 46A, the lower
25 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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Accordingly, the capacity R32 of the readbuffer (2) 3911 needs to be
no less than the lower limt 12,2 MB. This is less than the
above--described lower Iimt RBL of 23.3 MB, [0232] As explaihen with

ference to FIG 302D/l eft-,, e stream 3010 is a base-vi ew stream
whereas the right-view stream 3020 i s a dependent-vi ew stream Thus,
me right-view AV streamfile 3020 is mailer in data size, i.e. |ower

in system ratep1l2l (4shampgshe 232/ liefd)- evamd il et BOEQ, =Fue mones . - h
2D/ | ef t -vi ew2Wst ream e 2901 as shown in FIG 29A nmay contain

t hepri mar yiaadiog stream 2912, the secondary video stream 2915, the PG
stream 2913, and the I G stream 2914 in addition to the prima ideo
stream 2911, i Accontiastlt,othhecapghtityirii AY sheeand blug 23021453902
showl G 29P, The 213/1eA6.; AV streamfile 2901 may al so contain a
secondar y "ggdlisotsthean 1Esgsthanethd dwway stimaan? i B e1BBOXoties tégénthe
smal ler in data e. , even lower inl rate, than the

2D vi € ' 6 PENEt F8AM 88 #F I BOEGIFEPtIRES Ebaseh: lsnwtdrs 6ift & spurce
right-view AV iles may be alwa at _the head in_the recording area for

storing AV3SEEf PEE enTehe2BBEROMAEI SROYD1INFEFERer b ¢ WFaER source

interr | K_i vai_l abl e, of each pair
terrupt p%c%l?:agoz gtgred J?n either og the read buffers 3902 and 3911

is larger in data size than a TS packet 701 to be transmitted
to the system target decoder 3903 by the size of the header
10  (TP_Extra Header) 702H. Assume also that 1 Mb = 10° b and 1 MB
= 8x1024° b. On the other hand, when extents are arranged in
an interleaved manner, starting from the extent 4601R of the
right-view AV stream file followed by the subsequent extents
4601L, 4602R, 4602L, .., as shown in FIG. 46B; the lower limit
15 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]
20 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
25 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 le,.t and right video streanms 15
havi ng the sane playback period, one extent containing the portion of
the right-view stream may be arrangede the otter, This arrangenent
can reduce the required camarit the read buffers as descri bed above.
In addition, the 20/ 3D pl ayback device can sinplify reading
processing since the top 20 extent of AV streamfiles read fromthe

BD- ROM di f i - M
| G0k s ﬁ%ftﬁ;% d;&\?.%}é’%grfﬁé‘ £H9ht i‘h?%ﬁ%‘emﬁaﬁeﬁjv@&e

file, conditions,nce tot itions pre.venting an u

both the resad bufferdy a3902-and s394 b hensaligndahely X2 9&%%%%&%01%

of left and right AV streamfiles froman area on the BD ROM

wher e the td it gadkeati@cordeddn2an2i el keavedaah, ANgesetr £ 023%) 5
FI GS. 411k and 47.13 are graphs respectdvely show ng progressions of

the data armumc BAlreagcusubat eddi ohé hee reasduifers (i) 23902 and ddhehe
data anobunt DA2 accunul ated in the read buffer (2) 3911 when the

cextends afrineeyt eftdemdstiadit 2045t reancdhtessareocather payatread AV
fromthe disc 101. cc extents of 10 both the AV streamfiles are read
al t er nat elstremyfexeerfio besmimwf 1AF ISt r eam. fiHe2DNLEE textient BV aft rdwen
other are read. Meanwhile, the data transfer fromeach of the read
buf f ers 3902 aR@039maytdl$hemystionat aegenddeyoriedi @903r¢am c Situmnuathe
In order to prevent e f the read buffers 3002 15 and 3911 froman
under f | ow ICdised W thk sdatean rfanst 0200 itsheveys semligrgdn dedoderize,
3903 during the gause of reading extents, it isS necessary to
accunul at & & sufVFEi ¥CadintY DFCHARA S nEBR R &S dRALBEFF &R §W3DY B tarrhm
3911 g ring reading extents Specifically as_shown in FIL.G 47A, the
dat a ﬁou%lﬁ ﬁdojz(g ACTUn-5t e’ae?%orfheog%aﬂf b&*8605Sr @ackhaghg pegw AV
4701 at the tine T the readi of one extent f-g{% Dl eft-view AV
stream fi Isgcﬁlefén gé&ﬁsc%ﬁ%&é‘? 83.%‘"‘ it g?c?ﬁﬁfi,a‘f r’fg‘ed Q%ajn’ﬁtﬁﬂe Bi§qording
decr eases th i rst _aver transfer..rate R .Xx &(/jv ing.the
readi ng pea?clteoad fg?ciotrﬁélgnggf 33('(?3%?‘ e r?lz)hf_‘h?JviB _ig@ﬁ sfr8gm1ot-
Furthermore, when interrupt playback is available, of each pair
of extents containing portions of left and right video streams
15 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
20 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]
25 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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25 In this case, the data anmount Dill accunulated to the peak 4701
needs to be sufficiently large such that the data anbunt DAl does not
reach zero, that i (1) 3902 avoids an underflow until the end of the
period TE.. Furthernore, the capacity PEl of the read buffer (1) 3932
needs to be no |l ess than the data amobunt DA1l, This condition can be
expressed by the follow ng equation (5) with use of the size Extent R

of the 5 exttamtrHlt herki gh 2 £al, f4 t erjo
rit. P2236) tInot he ri gt hEﬂ ?%%’ts%?%f Eq ,fl(:‘ge)g ,eﬂﬁ?{e%gxtggne% so:nzghe

Extent _T;BO-HDM 8iBBittdipkhebebhe e§teh€s0£f@%boxﬁfé@ i‘xﬁ“atnslltﬂe%“:?@gved
ftnam bytes to bits, and the division. by \U3" ains to convert.

units of tahﬁcafng’iﬁlemﬂsult frombits to bytes, The function CETI, 0
represents the operation to round up fracti onal nunbers aft. the

deci nmal . pldia#s] of the value in the faunatheses, 15[ 023E3;j

Siml.arly" as shown in FIG 4 7E, the data anmount: DA2 accunul at ed
in thedread buffl&S.( 27Rp 328d1 47Beactres grapéak 4e¥plr?igelyheshiomgng
T2 the reading of: one extent of the right-view Id? streamfile has
been conplRAsFeSAFitEYs tdfatthe e tataneanmmu?Al Bioc@outece@ases tae trhed

second a*vEnni ese transfer ratethe reading period Th for the .next
extent ot HHEI111) 1103 Pl sheedmtd iAmeuny RARhRGCEEY da thel Mdthe read

amount D. P, ZfH%cc?nEI ated to the beak 4702 needs to be silt i.ciently
large suchk it a VRRBURES HAE UYes Ofot e dactt 280t 1THRAY strehe

rpg?:jogufr[%rl]%are alternatg'¥§cf)lJf*jesagl fr%rr]nd%'i'lfel 8\3{ng”{(|){ tSI‘]l(:)nc(:)ende}c(:)t'fer}tl‘]seof
10 both the AV stream files are read alternately, any extent of
one of the AV stream files is not read while extents of the other

are read. Meanwhile, the data transfer from each of the read
buffers 3902 and 3911 to the system target decoder 3903 is
continued. In order to prevent either of the read buffers 3902

15 and 3911 from an underflow caused by the data transfer to the
system target decoder 3903 during the pause of reading extents,

it is necessary to accumulate a sufficient amount of data into

the read buffers 3902 and 3911 during reading extents.
Specifically as shown in FIG. 47A, the data amount DAl

20 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 Rex 1 during the
reading period TR for the next extent of the right-viewAV stream

25 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

123



Purthe ,ore, the capacity R132 of the: read buffer (2) 3911 needs to
be no Jess than the data anmount 1JA2. This condition can he expressed
by the follow ng equation (6) wth use of the size Extent _L of the
extent of the 3D left. -view AV streamfile read 5 in the period Tin
[0gi9] ,\ 1 1 ExtentL x 81 RB2 :.(-1. CETlI: - x 8. ci... iDi r..vl
<<Condit ions for Real z ;c4 S e anal. ess Playback de sp te Junps

97> 10L024kl underflow@ntohl eMbngniidd @xPlaidd i CendihboRs or tne
realizing seam ess playback despite |unps regai ned while AV stream
flies are.camadty RB1 of the read buffer (1) 3902 needs to be no less
than the data amount DAl. This condition can be expressed by
the following equation (5) with use of the size Extent R of the
5 extent of the right-view AV stream file read in the period TR:
[0236]

RBl> CEIL éx Extent Rx8 o

R, 1

ext

R
ud _3D . (5)

[0237]
In the right hand side of Eq. (5), the extent size Extent R
10 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.
15  [0238]

Similarly, as shown in FIG. 47B, the data amount DA2
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

20 decreases at the second average transfer rate Rex 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)

25 3911 avoids an underflow until the end of the period TL.

124



[02421 15PIG 48 is a schematic di.agram show ng an exanple of the
arrangenment of. extents of the 21)/left-view AV streamfile and the
right view AV streamfile when a lunp is required while the extents
of the files are alternately read. Wien the disc 101 is a nulti
-layer disc. it. is preferable that a series of AV stream 20 files
can be recorded over two recording layers on the disc 101. In this

case, howeysfondhe.ar e%b%%@&fﬁ&%% Ofe i Bﬁkéeke(f i \é,'ﬁvi ntllas

streamf ile and the right W st ream are recorde

i nterl eavad, ajer ABIEABA! :nah S ik Vdded ain{&ﬁqé W PO Pt %%oh&&‘ﬂﬁ%h \Marp Bhe
a layer boundary 4800 is located, ":80- 25 extent bl ock

her el naf t esxplenoies X et &oqﬁo“a@l@h el tilNS t( rseaml?c_aSusél b&Sthe size
arranged in a sequential and interleaved manner. In the exanple shown

in. FIG 4tejuunpotronetdiecdnt sif 8hd exyeatrtbl ek X8ELreemorflad arad
one of t.h lairerg to the second 3D extent bl ock 4812 recorded on the
ot her ¥s rieqtﬁrreedaentﬁdde The AV streamfi I es 5 are read, The junp is,
in particular, a long junp that require:: .processes for between the
recordlngﬁQ%&%s such as a focus Junp. In this case, seamnl essly
connecting vin images to be played back fromthe two :333 extent

bl ocks 4811 and 4812 despite the |l ong junp reqU|res oth the

following first R@??-és@@ﬁfe l:onExtemis fo<Be satibLjed. [0243]

The first condit ﬁg;ggz—217*ﬁﬁé ck.| device tog)
seat ni essLy pl ayi ng back 2D \jdeo i ssgespite the fong junp 1:0-1
across the layer lary 4850 mhen the 21) playback device ying b K the

2D vi deo iﬁﬁgﬁz fromthe extents of the "ef -view AN streamfile
i ncl uded i two 313 extent bl ocks 4811 and 4812 according to the

ket B s SOR RIS R

10 [0241]

The following will explain the conditions for realizing
seamless playback despite jumps required while AV stream files
are read.

[0242]

15 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

20 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

25 extent block” hereinafter denotes extents of both the AV stream
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2.0 specificthe conbination of the follow ng two subconi ons: First,
the | ast extent. 480113 of the 21)/1 et AV streamfile include,, in
the first 3D exte3it block 4811 needs to have a size no less than the
m ni mum extent size cal cul ated based on the junp di stance of the |ong
junp tail to the top extent. 480213 of the 21)/left--view AV stream
file included in the second 3D extent bl ock 4812 Second, t.ne junp

cnsranee ;ﬁ-:TH) n r thap Xi

'l np dist gfncie S ?ta elgtmangﬁ ?%%%ﬁea&g%gc I ceﬁa} on giagl\?\]né’% ]?Ijgh@
22 and thestayele [0244] i Ahergeaqnd, t.05 kBl O1-enal b@&é&@ blgck
21)/ 3D pl aybac devT to sean essl'yrang back 3I) video inmges from't

two 3D extedtl BleeeksieASd SrRcE0rhdd ot risheo plray Baeknapab 4822 qurock

3D video images shown in FIG 48. The second condition - scecifig an

underf | owaf?2 trheoread buftherstB902 andqgadftdaduii ng thiReal NG Files
L52t he boundary 4822 10 included inhack path 4822. FI GS. 49A.

and 498 arergraplis Thspaeid Vel yishow tprogressiaobsngfjule tdatta rammiittess
2A1. and. DA2 accunulated in read butters 3902 and 3911 in the
section i nctaecksges ot sk jammd. a2 wern g Heheeceedtimngnd agketshesuch as
pl ayback path 4822 video i mages, Here, assune that the extent 4802R
of the 2D/d éPcyd aWnaV Bt itédm Ehbe, | sedntas ey atortrives thigegl vilndedhdmages
second 3D extent bl ock 4812 as shown in FIG 48. The a.bove-nent]
oned sect ifoh 6f Rllse’ept pack. fagpothachweexP taretentf inlsickseddilnlg and 4812

despite the long jump requires both the following first and
10 second conditions to be satisfied.
[0243]
The first condition is for enabling the 2D playback device
to seamlessly playing back 2D video images despite the long jump
LJ1 across the layer boundary 4800 when the 2D playback device
15 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
20 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
25 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 Sjymp max
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20 period. TP.1, the second reading period TL1l, theperiod TlZ2, and
the third reading period TP.2 in this order, [0246] In the first:
reaching period TRl the second Last extent 4801R included in the
first 3D extent block 4811 is witten 25 the read buffer (2) 3911,
Thus, the data anmount: 11A2 accunulated in t-t,e read buffer (2) 3911
increases at the rate equal to the difference RRh D R, xt R between

t he read| %tn% 2 £l L r
Rext . rtgetr omrg]dnflt?&?e 9?§gc£§ca}?g§ﬁ{.§th&§t eIéén%@S%ﬁ ﬁ%:%ﬁysetr
r eadi ng pegwpcqjgl%;lg itihe data anmount DA2 accunul ated in the read
buffer (2) 3911 reaches a peak 4902, [0247] In theond reading period
TL1, the | gstagextent 4801L included in the first 31.) extent. bl ock
4811. is witten into the read buffer3902. Accordingly, the data

anount DAl accurid afeetbridn con@ireach buf fer ehap13962thacpedses pabyidhek
rate 10 equal to the difference P,",3_3D RfltL between the reading
rate R35 atwdridee thi seamhuesagq:latyansé eradkate Rideasishgun firofltGe two
49A. As a results at the end of the second reading period TL1., the
anmount DAI3accinmmtabédcks #8el, @dd A ferdcDrB90P teddkeylayvipeak path
4901. Meanwhile, no data is witten into the read buffer (2) in the
second reddidgfparibaiatdo imndeaceordingl yIike #at &kas@rorbAzondition
accunul ated in the read buffer (2) 3911 decreases at the second

readi nq rdt% SRecEFigadd vshewna VAl fiey @9 yndgipRlsy of the repgl g fers
[ unp period TL.T2, no data is witten into either of the read buffers
1901 and 3PP 2REcH’+HIdWdaE CRADHARY JHARL LdecRftiPaEedht PXcasad 822

buf f etl (1)1nc91 eddeclrneat eeS o) aj}bhaeck path 4822.

[0245]

FIGS. 49A and 49B are graphs respectively showing the
progressions of the data amounts DAl and DA2 accumulated in the
read buffers 3902 and 3911 in the section including the long

15 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

20 period TR1l, 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

25 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 Ryg 3p and the
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first average transfer rateL and the data anpunt DA2 accunul ated in
the read buc(2) 3911 decreases at the second. 25 reading rate Re,e_y,
as shown in FIGS. 49A and 49Th, respect [0249] In theeading period
TR2 the top extent 4802R included in the second 3D extent bl ock 4812
is witten into the read. buffer (2) Accordingly, the data anount DA2
accurmul ated in the read buffer (2) 3911. increases again at the rate

equal to thedid erence RUG R R L -5 R DEt Weg EHSWfle"ﬂ'lh?%Gr atAI%B As

R'd...31) and the second average transfer tate RextR, as s

FI G 4913.a Meanwhi | & the Jal & ARRUNE ; - DAL ageumylat echd restihe trrf@@iata
buffer (1) 3902 conti nues decreasing at the first ‘average transfer

rate RL, asnsfowpaznabkGmu16E2%0)i nl @hhe rdata varrent (DA2 zageumdated; o
in the read b(2) 3911 decreases at the second average transfer rate

Rext R fr omedhe 4®@cand readi ng period ral through the junp period
Tlal2, that is, until a length of time has el apsed; the |ength of
tine i% eqif@l4™lo the total of the length aztentLo<8/R ,d r, of the
second 15 neaal period TL1 and the junp time junp period TLJ2. Thus,
the data anpbuntIni3A2 gecomd arteding phke icshdlbuf frére (2Ft38kterat 4shaL
peak. 4902 needs to he an anmpunt that allows the read buffer (2) 3911
to avoi d aRUndEes 1hetBechies t dulicnd epdr P3@CRL48E Lhi dudht ten Jurp the
period TLJ2.. In other words, 20 the lower limt of the capacity RB2
of the reaF&aéufPBFfGE) 8911 31950?exp|A€§§é‘611l§591tYhe £BEl oWiFy edifititon DAL
(7) with use of .the si.ze Exte DEnd of the | ad. uxterit 4801L

i ncl uded ﬁﬁqﬂm¥¥%9%9:l@DtQQtEﬁdePBEReQSii [P Bingreases at the rate

10 equal to the difference Ryg 3p - Rext 1 between the reading rate
Rug_3p and the first average transfer rate Rext_ 1, as shown in FIG.
49A. As a result, at the end of the second 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

15 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 Rex r, as shown
in FIG. 409B.

[0248]

20 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 Rex ; and the data amount Da2
accumulated in the read buffer (2) 3911 decreases at the second

25 reading rate Rext r, as shown in FIGS. 49A and 49B, respectively.

[0249]

In the third reading period TR2, the top extent 4802R
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10

15

20
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[0282] In the right hand side of (7) the extent size is

included in the second 3D extent block 4812 is written into the
read buffer (2) 3911. Accordingly, the data amount DA2
accumulated in the read buffer (2) 3911 increases again at the
rate equal to the difference Rug 3p - Rext r Petween the reading
rate Ryg 3p and the second average transfer rate Rexc r, as shown
in FIG. 49B. Meanwhile, the data amount DAl accumulated in the
read buffer (1) 3902 continues decreasing at the first average
transfer rate Rext 1, as shown in FIG. 409A.

[0250]

The data amount DA2 accumulated in the read buffer (2) 3911
decreases at the second average transfer rate Rext r from 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/Ryq 3p of the second
reading period TL1 and the jump time Tjump 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 TL1l 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 é_x Extent L End x8 T

R Jjump _3D
ud _3D

X R

max_R
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multiplied by "8" tt:. convert the units thereof frombytes to bits,
and the division by "8" ainms to convert the units of the final result
frombits to bytes The function CELLO represents the operation to
round up fractional nunbers after the decinmal point of the value in

t he parent heses, [02.53] Simlarly, the data anmount DI U

accurmul ated in the read buffer (1) 3902 at the peak 4901 needs to be
an anount F@ggz Ilows the read buffer (1) 3902 to avoid an underfl ow
until the Iength of time equal to the total of the junp tine Tiunp_3D

and the length £xtent Rx§LhR3P-0f theet s %d.ea@)n,g Ped i o IR hase 54

el apsed. In other words, 'the lower Iimt of the capacity RB1 of the

read 15 buifietifl)e3992 s exPressed hy Hderfiels eweragquabidby®s to
with use of the size Extenb...R Start of the top extent 4802R

included iwitde getamt 3dDvextentbPlack A4S ro] cORD4} - RBle CHldlts of the
Extent R Start ...... . . R ud 31) 2010/ e but f.

5 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.

[0253]
Similarly, the data amount DAl accumulated in the read
10 buffer (1) 3902 at the peak 4901 needs to be an amount that allows
the read buffer (1) 3902 to avoid an underflow until the length
of time equal to the total of the jump time Tjump 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
15 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:

[0254]
RBL> CEIL lx Extenf_R_SraerS_FT. b xR
8 R 4 ap Jjump _ ext L
s (8)
20 [0255]

<<Arrangement of Extents for Reducing Capacities of Read
buffers under First and Second Conditionss>>
[0256]

The following will explain the arrangement of extents of

25 AV stream files that satisfies both the above-described first
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L0255] The Exte.nt for Reducing CapaciviRead e end Cordi t o-ne ain e
ai rangeneni extentt 1s11 st:r.ea.nt h-iee both, the above-describen
fixot and second conditions and enables the read buffers 3902 and
3911 to have nore reduced capacities junps are required while the AV
streamfiles are read. Note that the standards of optical discs
specifies the relationship between junp di stances and |unp tines

based as;

Rgggr diozgtgt}ﬁi g%?rgrz? c@ﬁﬂ&ﬁ?xnﬁﬁ QBQ'S&S%]%P%%% & ggg bur}% g}‘f %!ra bmalncréd 81‘911
the ED-ROMdrive 2801 Pédﬁééd@é D pl ay Qﬁ%é&a 5%5%3 WLk ds WA e
specifications shown in FIG or convenien ex p anati on,

further assunevtdatedde :hup, 10 di-st anceefalad *&ﬁe@&ﬁm}ay@ﬁb
i,e., the maxi mum junp distanceis equal to a specifi , value re U|r

of the 21)dipiay hatdc ideMi£eshd NrPpid i Sxdip BSEWEEN T Patpt HEs MBNCEEMa ng
junmp tinme T;i< is700 ras.ec, and the maxi mum junp di stancei sstroke

(appr oXi matwely thin2<CBg sand 40000 ko cseet epscGapprospbratalydls2Mi)y-ives
wi thout and with a | ayer boundary between extents, respectively.

and the likes. Regarding the first embodiment, assume that the

jump performance of the BD-ROM drive 3901 of the 2D/3D playback

device is within the specifications shown in FIG. 22. For

convenience of explanation, further assume that the jump

10 distance for the maximum jump time Tjump_max, 1.€., the maximum

jump distance Sjump max, 1S equal to a specified value required

of the 2D playback device. In particular, assume that the

maximum jump time Tjump max 1S 700 msec, and the maximum jump

distance Sjump max 18 1/10 stroke (approximately 1.2 GB) and 40000

15 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

20 multi-layer disc and a series of the AV stream files is separated

on two layers. As shown in FIG. 50, the series of the AV stream

files is divided into the first 3D extent block 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

25 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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[ 0257] FIG 50 is a schematic diagram showi ng an exanple of the
arrangenment of the extents when the ED-ROM disc 101 is a 20
multi-layer disc and a series of the AV streamfiles is separated on
two | ayers. As shown in FIG 50, the series of. the AV streamfiles
is divided into the first 3D extent block sonl and the second 3D
extent bl ock 5002 between Which the | ayer boundary 5003 is |ocated,

Thus. | ', : _ Y ohi i

oclcjﬁr agpg"sls;ﬁ'églf’%ggr%‘é%ﬁ%gfl;ﬂ'%%&gyf%‘ﬂﬁ{ehggogﬁy %dlglg g’p%’?’?]d H:)L rQ%back
| ayi b i~d i 5 1 by

20?1“, ngnd%%%t?ﬁg\rﬂzﬁleggggc&ﬁ%g% %Hgf%%k%é%l vig;ge%Ji%na%Sg{élﬂQ%éla@l ely

fronmce. : 1483y $ufp, tamdD F&.ag?’.bfiPKoo msec. In thisBoldbe thgebp@ss1y
junps lari and LJ2 require relatively long junp time, e.g. 700

rise::. casshneeaesslyveanpeciidgs theydendkrages phayed back diom
the two 3D extent bl ocks 5001 and 5002 despite the |long | unps
requi res batdrihe ofoilr ashdapdosegosdi bandié laos jdenper reedi rabor o Hie
satisfied. In FIG 50, the extents of the 2.1)/left--view AV stream
file and therst gind wieewntWestidéamchis| eearce idrKangede hoahei aterilsedwed
manner throughout the 3D extent bl ocks 5001 and 5002. In other 10
wor ds, botIn Filke 205 phaydckntpattht5012DAhdftt heeBDNY|Hytrrok Hi0ik? and
pass through the entirety of the 3D extent blocks 5001 and 5002. In
parti cul arthe mieditatvdley Bét gireesie flidrg arenps rengegndnip32ingepeaved
21. 3 playback path 5011 and the 3D pl ayback path 5012, respectively,
the | ast &AEHT rPRENOUsERSD @ el th3eic 500901180452 - tHp other
extent 50041)_ of the 21)/left. - view AV streamfile is to_be
access®d. t R TExtBRt 2B IRy PIEE PEGdt PEd 1t 87datsF > Ih ot itk inadth
and second. conditions. [0258] As a result, the size of. the |ast
Rt ent  SOcAis PaSHor B AR AB o SR EERbOE TRT SCoRarerb e abo1 ana
condi tion seamnl ess. 21.3 _Tideo pl ayback. wever, -this.sizer y
roat er 1 HAA naPoPSEt HE LA o PR T PG e CDenAPT PGS b and
condi tion IT,JCE iﬁeeﬂéeﬁ? p?igy\ﬂadc%copglt%y?@ffarzré1 It%engﬁngléyl;@éclg rbeath 5012,
respectively, the last extent of the first 3D extent block 5001,
15 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 conditions.
[0258]
As aresult, the size of the last extent 5004L is determined
20 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
256 needs to be greater than the capacity required for 3D video

playback. Furthermore, when extents of left-viewandright-view

AV stream files contain video streams whose playback periods
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capthe read buffer (1 ) 3902 of the 20/3D pl ayback device 25 needs to
he greater than the capacity required for 31) video pl ayback.

Furt her-nore, when extents of left-view and right -view contai nAAT
streamfiles video streais whose playback per. iods overlap ea

ot her, one video streans need to have the same | ength of playback.
time, as explained with reference to FIG Accordingly, the size

f th t i ' I t -

gene, - - Char The AE L SN ig SPrL AL SNGe PV Ok AR
3D video pl &yhack Fo51 L1 easn, apsh%x%ﬂ%(’l?fetd)/w‘iftht bereead RuffLrerq
(2) 3911 of the 2D 31) "pl ayback device needs to be greater than the

capaci ty reguntedrfiohg3, wirlegi phaybask sl boodRatnmesii Ve U§iG ore
t he arrangenent of extents shown in FIG 50, it is difficult to 10

further reducaddie ecapaci 50638101 stdEsd epshdid f By 551302 antha39khofsize
the 21)/3D pl ayback device, [02591 This can be represented by
usi ng Goncietermumet ifcalm vakuesnastiohl ows. sdwnl examy e,idass wiz idaaik .
the reading- rate Rd of 15 the BD ROM drive 1601 in the 213 pl ayback
ite i s 54 Mopsshishergeeadi ng-hreatcepRudtty mf dfhet heaBDOROedr i (Ve 30 iaf
the 21)/3D playback device is 90 Mips; the first average transfer

rate i s 4B/ 3bnelaseant darsragecerdansbdre pateties Pdanipse capdaitey
jump tinme of the long junp caused by |ayer sw tching, the total of 90
the | ayer Za4erihdgay me dadechelpvhpcki ae 6e1la- | Tt over B000Ding the
sectors, is 700 nsec In this case, the size of the | ast 5004L of the
first 3D SEMIPIYek Torxrenet ermnednf Fom t A8 E4L(1F flof fdcanitese

21) video playback” not Eq. (8) for, seam ess video pl ayback.
Consi &gri % e‘air@fié’Fén‘E]éetF&F%ﬁé@rﬂﬁﬁ OT0 Tl FerfthSUSH SGive S8ard 3911

packet. and.one T. k t he actual value to be substituted into

the first %eﬁhege%}rjgﬁﬁegyl?%cﬁ% Y1CFn the Eq.is 48 Mops x 192/ 188,
Here, 1 M :éé) h and 1 M - 8x1024Thus, he size of the | ast extent
5004L [0255]

This can be represented by using concrete numerical values

as follows. For example, assume that the reading rate Ry of

15 the BD-ROM drive 1601 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

20 the layer switching time and the jump time of a jump over 40000
sectors, is 700 msec. In this case, the size of the last.extent
5004L of the first 3D extent block 5001 is determined from the

Eg. (1) for seamless 2D video playback, not Eq. (8) for seamless

3D video playback. Considering the difference between bit

25 lengths of one source packet and one TS packet, the actual value
to be substituted into the first average transfer rate Rext L

in the Eq. (1) is 48 Mbps x 192/188. Here, 1 Mb = 10° b and 1
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(8x10242 ) x R'ti, x700 nsec x 54. Mops/ (54 1. (i bpsRe approx. 44.3 ME
The pl ayback ti the video streamned in the extent 5004L is then 44.3
MB/ (48 Mops x 192/1(8) = approx. 7.6 sec. Since the video stream
contained in the extent 5004R correspondi.nq to and | ocated

i medi ately before the extent 5004E needs to have the sane playin ck
time, the size of the extent 5004R is 7,6 sec x 192/188 = appr ox.

22,1 ME. € £049. b he .t tent f i nt :
T £r4S08 30045 ped, DeLne AP Sl LB, LB sous o

pl ayback " Accordi ng capaci read

of the 21) (ls,qglayp@c%qegiege{ gaubbeflst@ Besnaghes (thamge L MB. ) -

according to the Eqg. or—avoi ding an overfl there

caused by dherdeadiung 19f ey Roa @ thihe ot her hand: x
of the read buffer 1' 3902 81‘5&%% a21) féLl) pi%gybeacikiaggvsfécl:eﬁgﬁjgltﬁ%éd

required tin beenocd@ss sbban. i 4 2nbnMy . WEGN s@aMHES 0bbained) Dypprox.
substituting the value 22,1 MBinto the variable Extent _Rin Ea,)

for avdi dihng ardindeticel enweolitibe &eddabuidera dhkd N e esadit: tdear
extent 5004R., Thus, the arrangenent of extents shown in FIG 50
causes an domwemadrabidingcteasedi hosbzred2mofedike-d1astbd iwrextart Sxtent
50049 and 5004L of the first 3D extent block 5001 in order to

seanl essl 0 &dnneetisviadeavt rigesapd ayjegback thkné r damet hiez e £30hextandrs:
bl ocks 5001 and 5002. As a. result, the lowers of the capacities of
the read BG4t $sRBIE and 0S2A/IEBA tabbecome Par v alTes ept.cnt MO 04R

and 22. 1 MB, 25 respectively, .
can be the top extent for interrupt playback. Accordingly, the

10 capacity RB2 of the read buffer (2) 3911 of the 2D/3D playback
device is required to be no less than 22.1 MB according to the
Eq. (4) for avoiding an overflow of the read buffer caused by
the reading of the extent 5004R. On the other hand, the capacity
RB1 of the read buffer (1) 3902 of the 2D/3D playback device
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 Eq. (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
20 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. 2s a result,
the lower limits of the capacities of the read buffers RB1 and
RB2 inevitably become large values 12.1 MB and 22.1 MB,
25 respectively.
[0260]

In the 2D/3D playback device, it is preferable that the
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' 02601 In the 29/ 3D pl ayback device, it is preferable that the 134
capacities of the read buffers 3902 and .411 are educed as nuch as

i ble. Thus when a long :junp is required, the arrangenent of extents
of AV streamfiles is designed to separate a 21) video playback path
and a 3D video playback path in the area to be an arrangenent. In
FIG 51r simlar to that shown in FIG 50, a series of AV stream

o moar t ‘. 0
Second 5D Gk K DoE B00TBe biEke R B by B e e B0 B e
locat ed. |4k geBERBSE 19 Gyna® o ROWEVEEmp i GoqdlrsROws,d Q%&a%%r%él

sean ess extent block 5101 and a 2D Seanml ess extent 5102 are ar

in the arest aexknte he avesordhnds &1 &a ifsoaeggg'hea thefdahsSlt SR eXtaMeo
bl ock 5001 and i nmedi ately before the | ayer boundary 5003. The 3D

seam ess exXtatadit qokc b0l h A vae @lefyEdie M e the e to be
after the extents 5004R and 50041, of the AV streamfiles included in

the fipst BRresdahtindatiatsDlbefdrd hehe econdi igmprea for storing
the 3D seanl ess extent block 5101, extents 5131L, 5131R, 90 51331",
and 5133R b¥@¥ging to either of the AV streamfiles are axrangad in
an interleaved manner simlar to that in the first extent: bl ock:
S001. The 2D scaift €S9 éxtRmcBIOX i damgrame showicioudinnerame batdguoush
sequence of copies of all the extents 5131L, 5132L, and 513L of the

, 10/ vi ew AP SYYEAADBNG | é0 AEfuded i hnthanImigeameskaexieritha sdlown
5101. In ot her_words, the 21) seanl ess extent 5102 is one extent

bel ongi ng ' &He 2011 &f coFi&R AF & 84fCAM & 1dfF Feingineaed niradhe

after ,135 _.
1& first 3D extent block 5001 and the second 3D extent block 5002

between which the layer boundary 5003 is located. In contrast
to FIG. 50, however, FIG. 51 shows that a 3D seamless extent
block 5101 and a 2D seamless extent 5102 are arranged in the
area next to the recording area for storing the first 3D extent
15 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,
20 .., 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 stream
25 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

135



the | ast extent. 5004L included in the first. 3tent block 5001.

[0262] In the recording areaS shown in FIG 51D video playback path
5111 and a 3D video playback path 5112 are designed as foll ows.

First, according to the 20 video playback path 5111, the extent 5004L
of the 2D/l al:Ir-view AV streamfile included in the firstextent

bl ock 5001 is read, and then a junp to the 2D seanl ess extent 5102

ocours. Thend YD, 1. CaHSES ok e, el PRI SITL Lo, shif Lhe3Dwseanf s

extent, block 5101. 10 In ot ess extent
is not accggsed in the 2D video playback. Furthernore, according to
t he pl ayback path 5111, a long junp LJ1 to the second 2D extent bl ock

5002 : sad by |ayeneswRestHisnd Bredsalilwen nties 21) , seanhasseexheback
5102 is read. On the other hand, according to 15 the 3D vi deo

pl ayback patth Fl2, dhe £x3Ensd&O04RAndcR0044) arexrgad. dene gakielzs
another fromthe first 3D extent block 5001, and subsequently the
extents 51B4M)gwsS| FiiRsth133kprannd 5d. SRR 2 eriaddepiatydaykr eadtH sam1,
the 3D seanl ess extent block 5201 After that, according to the 5112,
a. long junp Zxteng2 S0d 4lhefséeben@D3Deéxt-enitew Pick t5862 €alisednioyuded
l'ayer switching occurs. TheLO 2 causes the playback path 5112 to skip
the 20 sealt éds 53162 3Pnevther wbeds, S0he 29)rexdniast tdares 5002 J1
is not accessed in the 3D video playback, Thus, the 2.0 video

pl ayback pdt AP512P aREMERESIEXTEEECS PP AYPRERE Ppat NS IR T lc gauses the

separated i medi ately before the respective long junps L,71. and
11,32 in theYRadr #Eng ardds tondtihPi wifI 1 sspmless extent block 5101.

10 In other words, the 3D seamless extent block 5101 is not accessed
in the 2D video playback. Furthermore, according to the playback
path 5111, a long jump LJ1 to the second 2D extent block 5002
caused by layer switching occurs immediately after the 2D
seamless extent 5102 is read. On the other hand, according to

15 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

20 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

25 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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[ 0263] According to the 21) video playback path 5111, the
")fl playback device reads the first 3D extent bl ock 5001 and, after
the junp cra , the 21) seas ,:sus extent 5102, 2-\i'fter- the |long
jutr the 21) playback device reads the 3D extent block 5032,
In this case, the arrangenment of the 20 seanl ess extent 5102 needs
sat is: ditions for seamessly pla.\ :k 217 video images across the

l'ong junp Ian -%Jé@fdjhr'% %ﬁetﬁEZ%DOfvité'éeo ﬁ]?l% Zéﬁ:]‘és a@?ﬂt %QH.-JT,Slgﬁe 2D

needs to be no [ess tha e m ni rum exte e cafcul ate romthe

junp di st gnce10f -1t belieRo-LyaP ) andsthep lune di stapces eedhd 08 oy
no greater than the maxi mum junp distance Siinp.."," Accordingly, the

size of. tihe Zmsean! ess ext £8imbdHZ d:6t SoOMPAr@b! e fMelh chle 199rze Qfmp
the | ast extent 50041) shown in FIG SO On the otner hana, under the

condi tion 1o sedd esspphayabRcke?} & irdeqld rhgesDaetosst Widrmoaed, In
the 15 size of the |ast extent 50040 of the first 3D extent bl ock
5001 heedstiix besrq tkssitthanydnentodi tiwnaaxteatmlsszesxadnt 1Tl § umM@eds
di stance of the junp Ji, However, the junp tine of the junp LI only
needs to heo lsefig sénoubh ¢aondki porhdareeerdilegsdvenl fpingtiadnRl e deo
21) seanl ess extent block 5101, accordingly being 20 shorter than
the. junp inagesfacresd gy jlany WP Ldlgefded 1skFothehsdge daddrg 2D
the size of the last extent 50040 is generally smaller than the size
of the 217%UHITSSXEROENTL0BTFRASASOPG Bout¢ss than the minimum extent

size calculated from the jump distance of the long jump LJ1,
10 and the jump distance needs to be no greater than the maximum
jump distance Sjump max. Accordingly, the size of the 2D seamless
extent 5102 is comparable with the size of the last extent 5004L
shown in FIG. 50. On the other hand, under the condition to
seamlessly play back 2D video images across the jump J1, the
15 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
20 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 a result,
the jump J1 does not affect the capacity of the read buffer of
the 2D playback device. Thus, the 2D playback device can
25 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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anot her- the portions are seguepl ayed back fromthe first 3D extent
bl ock 5001, the 21) seam ess extent 5102, and the second 3D extent
bl ock 5002, '51) According to the 3D video path 5112, the 2D/ 3D

Pl ayback device reads the first 3D extent block. 5001 and
subsequently the 31) seamnl ess extent block: 5101, and after the
unp LJ2, the second 3D extent block 5002. In this case, the

arrangenEnEthséggn@xgﬁwgﬁiéﬂg1g§§&§3§g0%ncluded in the 3D sean ess

extent block 5101 only needs to safiny the conditions for seanl essly
pl ayi ng back>@D vi deo i mages across the long :junp 10 L32
Accordingly, the 3D seanl ess extent block 5101 can include: the sane

content as thataefotde2D seamesd extan Q- theH enmxdi videdn /3p
into the extents 5131L-5133L each snall er than 2D seanl ess extent

5102. |In gdthybarkt dethak, ndwiextieat $iRsp13314egaanbe wmmld esobhamng
the extent 5004R shown in FIG 15 50; the extents 5131R-5133R i ncl ude
t he ri ght -silevecterans thayvidngsthelpkaybacknpebiods that, auet laprdhehe
pl ayback periods of the e w streans contained in the extents

Sl 31 L. 5133long espuc Lideel $heOaethedod heex hamd,bldwek 304 deo pllayhacise,
path 5112 passes through the | ast extent 50041, of the first 3D
extent bl delke 2 GOBENHIwWe e het heteihze DI3tRe5123L bxtbnded00415he 8D
generally smaller than the size of the 211 seanl ess extent 5102 as
expl ai ned SHFVEESS AXEGHE PYPTK IR sn2E wicdhéerpbhFLB00ERCONditions
imedi ately before the extent 50041. is generally smaller than the

rally
size of thePeREEAL S560AR ShovrS MRICE 3801089 AMREREIFCEPES ST/ 3png jump

| aybagk :
ptay ?8 LJ2. Accordingly, the 3D seamless extent block 5101 can include

the same content as that of the 2D seamless extent 5102 in the
form divided into the extents 5131L-5133L each smaller than the
2D seamless extent 5102. In addition to that, the extents
5131R-5133R can be smaller than the extent 5004R shown in FIG.
15 50; the extents 5131R-5133R include the right-view streams
having the playback periods that overlap the playback periods
of the 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
20 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
25 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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25 devise not only can seaml essly connect the portions of the 3D
video i mages with one another, the portions sequentially played hack
fromthe first 3D extent bl ock 5001, the 3D seanl ess extent 5101,
and the second 3D extent block 5002, hut al so can reduce the
canacites of the read buffers recjuired for the sean ess pl ayback
bel ow the levels required for 3D video playback fromthe extents

shown 11 T4 58 08553ccon IS SRR A BE 020 0 MYt e

concrete nunerica ues as WS, Irst, rea

Rud of th hrd ' i . pl k [ h
readiongtr:%}g}of t %ﬂéﬁRé%%ﬁecge%gg%uF%& uggégllhrllgteﬁgggg/ 5%8‘5}5%% talte%ﬁ
device, the fjwsciageitdarstertate, régﬁﬁtsg% AMLLS qelS ETQ%%J}?%%m

and the junp tinme of long junp are equal val ues assu tor

t he arrangemendxishown dubdil Gn 595ci . €, 54Mops, 90Mops, 48 M. s, 24:
Mops, and 700 neec, In this case, the size of the lasnt 50041, of the

first 45 3@»dlent bl ock 5001 is determned fromthe EQ (1) for

seanl ess 21) video playbacka manner simlar to that in. the case of

FI G 50, Howeverhid nandsd ragtetenthd isase iolbOonthet ¢ tmdriieal oabees
substituted into Eq. (1) is ththe junp the tinme required for skipping
t he recor ing @rlgavs .orF istor,i rgp<20nd hehSDresedimessaextipt obl obk BHORoM
This junp tinme is generally shorter than the junp tine 700 nsec of:
the | ong jGirpya ab0lTHusludd igi zheddd pdsvitastk éxvene, 5008 keading rate
general lysmall r than the ~the 21) seam ess extent. 5102. For
exanmpl e, Vhenothl E1e BRI eEdai 99 lexferudsicodk 51612P4 2Rordraakek

t han 40000 , ,
10 device, the first average transfer rate, the second average

transfer rate, and the jump time of the long jump are equal to
the values assumed for the arrangement shown in FIG. 50, i.e.,
54 Mbps, 90 Mbps, 48 Mbps, 24 Mbps, and 700 msec, respectively.
In this case, the size of the last extent 5004L of the first
15 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
20 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
25 sectors, the jump time is 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 Rexe 1 X
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25 sectors, junp tinme is 350 nsec according to specification in FIG
22. Accordingly, according to Eq. the size of the |last extent 50041,
is ' 139 350 nmaee x 54: Mops/ ;54 Mps - B.,,,,,tu JO . approx.
22..2 MB, Here, the actual value to be znibstituted into the fii(st.
average trareter rate Rex:L....J., in Ed, (1) is 48 Mps x: 192/188.
Note aaso that 1_ Mo - lob b and I. ME :fl 8y10242 b. On these

The ot ent SB0HATS s 5 DR s Bk ?%taétp%%%?fpé%%tﬁ‘ y:gdggecr
Lo and | et abel - berared 0 nee okPeRPEbO0sn HAXs T bbL{RE. Sueoe

| ayback tpm@y, ' ft ent,50041i 8, 2
219%/ 188 .tfa%il)sr%é;f lidlgéi 1él\)e/ét.‘]‘'}I.llﬁne@e%t gt%t) g%o% l?:% sbesite';ﬁze/)&t op ex eéntalpso

for interigpt.1 phayback, bAghgor difal V5, 1 dres Tapagit )‘.h@:%ézaggugﬂﬁ:ircﬁ?g,
buffer (2) 3911 of the 2D.../3D playback device :is recT,Jiredto be

no | ess thawe LiZybdcBiaecording +0débestEdeat Dok i V@il Rhe extent

5004L is 22.2 MB/(48 Mbps x 192/188) = approx. 3.8 sec. Since

the video stream contained in the extent 5004R corresponding

to and immediately before the extent 5004L needs to be the same

playback time, the size of the extent 5004R is 3.8 sec x 24 Mbps

10 xl92/188=approx.ll.lMB.Theextent5004Rcanbethetopextent

for interrupt playback. Accordingly, the capacity RB2 of the

read buffer (2) 3911 of the 2D/3D playback device is required

to be no less than 12.1 MB according to the Eg. (4) for avoiding

anoverflow of the read buffer caused by the reading of the extent

15 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

20 5004R. Note that the size of any of the extents 5131R-5133IL

included in the 3D seamless extent block 5101 is not required

to satisfy Eq. (1), thus allowed to be reduced to the level not

affecting the capacities of the read buffers 3902 and 3911. In

this manner, the arrangement of extents shown in FIG. 51 enables

25  theportions of 3D video images played back from the two 3D extent

blocks5001and5002tx:beseamlesslyconnectedwithoneanother,

even if the sizes of the last two extents 5004R and 5004L of
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an overflow of the read butter caused by the reading of the extent 15
500412.. On the other haiido the capacity E131 of the read buffer (1)
: 3902 of the 213/3D pl ayback device is required to be. no |less than
approx.. 6,1 MB, which ca.n be obtained by substitutin.g t.he
va.l.u.e 22 ..11413 into the variable Extent_y. in Eg. (5) for

avoi d: 12dg an isadarf | ow of the read buffer during the readie,.:: of

th tenty t f t
5121?5?3& In.c ud??w%%gt %sce]gan%ﬁ)eoélségfxt ent )j"lg)c gg’fgﬁs no? s
requi . m%fraﬂg?eﬁ@ﬁﬁ HYeklentd) shokhus, akkovwed tHo Qeréﬂi‘@edtﬂgdﬁdv&@r

| evel not atte ng the capacities of the read buffers 3902 an

3911 In chisnimener theheagbrargereAb10hneXtent St shawdam BL@rods 3902
enabl es 25 the port | one of 3D video i nages played back frop.1l. the

two 3D extem .3dloeks 5R0kecantbAQ2 6. e searhess! yircoraegied Wdh, .
one another, even if the sizes of the last tw extents 5004R and
50041. 50f EQEBGJ
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.
10 [0267]
For each piece #1-#3 of playitem information included in
a 2D playlist file 5201, the connection condition CC is set at
“6”. Here, the connection condition CC may be set at “5”. These
pieces #1-#3 of playitem information specify the 2D video
15 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
20 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
25 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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the first 3D extent :block. 5001 arein contrast :o the arrangenent of
extents shown. in FIG 50 .As a result, the lower limts of the
capacities RBI and RB2 of the read buffers 3902 and 3911 can be
reduced to 6.1 MB and 11.1 MB, respectively. [0266] FIG S2
is a schematic diaqram showi ng the correspondence rel ationship

bet ween pdaylist files arid Al Tstreemfiles for playing back video

i mages fro S, ar i 5 r _each
1695 i t ey iPo, SHRFOL S AN M ol B 'ohd e bt MRl HeorRPely
connect i on¢gonglh tﬂl%hcgokﬁlgﬁtcf-ip 16 of IEl?x'ée2Dyﬁ]§fEQ{?5]§§tA@%tream file

condi tionD3may be set at "5". These pieces 41-43 of layit

i nformati oauspagi EMeD:Mi dgopilayphaybaske pahh 5111 shown. in FIG 51,
Concretely, the playiteir. mati on #1 specifies that

t hest secti gn2assigned to the first. 3D extent bl0-1: 5001, ther by

al l owi ng video inmages to be played back fromthe extents #1 bel ongi ng
to thesfirst poFbroradi pi23pkl€ft#3 lofSplegmckinl enPOrdutiog ihelfifeatin
pl ayback: sectitie The playiteminformation specifies that the s'back
section i stlassth@iuecpattch U223M seanli¢ssdekieat 351025y 1 her byl @l 3 D0k Ngehe
video i mageshe pi ayecl back fromthe extent #7 belongag. to the

sevent h pofPhoActLPpigonfiithen2Cr1is' 847 striaf.f Heee,i tée, ddienditlion

seanl ess o
: condition CC may be set at “5”. For each piece #1-#3 of

sub-playitem information included in a subpath 52028 to be
10 played back in synchronization with the main path 5202M, the
SP connection condition is set at “6” or “5”. The main path 5202M
and the subpath 5202S specify the 3D video playback path 5112
shown in FIG. 51. Concretely in the main path 5202M, the playitem
information #1 specifies that the first playback section is
15 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
20 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
25 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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25 extent 5102 dur e second playback sect. information #3 spec es
that the third assigned to the second 3D extent bl ock: 5002, thereby
allowwng to the fifth portionof the 2D/l eft-vits during the third
pl ayback section, [0268] For each pieces 111-13 of playitem
informa,cluded in the main path 5202M specified by a 3D pLie,: file
5202, the connectibn. condition CCi"6". Here, the connection

cor e SRTBNRSFARI (R cRrosmet i ee iR slomibrion tem .,
Synchr on 785 05y} ek AT L5y SE0Mc LB 00BN 01 gmmc
vi deo pl aybagki patiy akll ;sReWRs! thdltGr ¥l 3pCAREEREBL Yo R Fd181 MUk reby
path 5202M the pla. informationspecifiesst playback section
allowing video images to be played back from the extents #2
5 belonging to the second portion Clip#2 of the right-view AV
stream file during the first playback section; the sub-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 #4 belonging
10 to the fourth portion Clip#4 of the right-view AV stream file
during the second playback section; and the sub-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 #6 belonging
15 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
20 playlist 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.
25  [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 assigned to the first 3D extent 5001, theratr, allow ng video

i mges to be played back fromthe extents #a belonging to the first
portion Cip of the 2D left-view AWstreamfile during ctii playback
se the playiteminformation cities thatsecond pl ayback
section is assigned to the 20 3D seanl ess extent block 5101, thereby
al l owi ng video images to be played back portion dip#3 of second

speci fies g hatnd ramet hfegél«ﬁgés e Qelxﬁé‘&@iﬁ%ng}%at hf-:%d 3 accessed

21: 1/ left-view AV streamtile during the section; and the plavitem

i nformati ofnds {4 d 0, playback segtd onls. assi tept
31) extent block 5002, therebyvidé%%?ﬂg§e2§f3ggggglg?edggggkpﬁ%gﬁg%ﬁg

extents #ximekengiraget BetbLafhftdre NOELION&F 1 RF the 9 ddifhless extent
21)/left-view AV stream file during the third playback section. On

the other Wiasek dmd tthe: subpatml22@23xthe brR Bepeaskil eFespectively.
information #1 specifies that the first playback section is assigne
to thebfirkt t3Dsextentrhl ackDsphaybhekebythl 4o g vipdeylamges o e
pl ayed back fromthe extents #. 2
separated immediately before the respective long jumps. This
allows the sizes of extents included in the 3D seamless extent
block to be designed independently from the size of the 2D
seamless extent. In particular, it is possible to design the

10 sizes and the arrangement of the extents in the 3D seamless
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

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 Embodiment
[0272]

20 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 jump. Other features of the second
embodiment such as the data structure of the recording medium

25 and the configuration of the playback device are similar to

those of the first embodiment. Accordingly, the following will

describe the features of the second embodiment different from
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streamfile during the first playback section; the sub-pla.yitem
information #2 specifies that the second playback section is assigned
to the 3D seanl ess extent block 5101, thereby allow ng video inages
to be played back fromthe extents 44 belonging to the fourth portion
Cli p#4 of the rightviem12VVstrean1fiIe during the second pl a. yback
section; and the sub-pla.yit, ation # specifies that the

third pl ayback. seetign i 5 2351 aned Qefte seeond,So.extent, BLOSK: e

5002, thereby alio ' video inmages to e pl ayed omthe extents

#6 bel ongi Ags £ @rd 8 FSEXE MR @Hnbgdlﬁé@toélﬁbfaf'&J‘Eh&bg%f\\éﬁé Q30
file during the third playback section. [0269] The 21) playback

devi ce reasisbddenit seanl ess exiert 102 éx@ﬁ%@mtadn eaolef arge t he.r st
| ongaccording to the 20e 52011 thus being able to seanl essly play

back the 2dpbwdteent mages. On the ot her hand, the 21)/3D pl ayback

devi ce reads the 3D seam ess extent block 5101 i nmedi ately before the
long joanp [Q27&kccording to the 3D playlist file 5202, thus be. able
to sea.ck. the 3D video i mages. 25 On the recording nediu
ccording to the FiG:t EboandehBBasrexpdciared iaboVviesgreaBd ) sseaningsshe
extent block and a 20 seanl ess extent are recorded inarecordinc area
to be accesserneienist phekorata Lorhg opeondi@Dagrd s2DnViigeoliscs of

pl ayback, , , .
the first and second embodiments, respectively. The recording

areas are to be accessed before and after a long jump. Like FIG.

10 51, each of FIGS. 53A and 53B shows that a series of AV stream
files is divided into a first 3D extent block 5301 and a second
3D extent block 5302 between which a layer boundary 5303 is
located.

[0274]

15 On the disc of the first embodiment as shown in FIG. 53A,
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

20 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

25 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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the separate record.ing a' eas for storing the 3D sewnr ess extent _
bl ock and the 2D seanl ess extent are accessed, respelL.tively. In this

manner,

a 'D playback path and a. 3D playback path are separated.

i mredi ately before the respong junps, This allows the sizes of

extents includedthe 3D seamnl ess extent block to be designed

i ndependently fromthe size of the 21) seanl ess extent. In particular
it. is possiddeplaydesklfashzesand-dhe ancangerentt e bhe1extients ddy
the 3D seanl ess extent block so as toonly the conditions for seamnl ess
3D vi deybatk.dmdenendent ypxelentt Babck 303, pessisklRehe 1§eskamd e 3D
size and the arrangenent of the 21) seam ess extent so as to satisfy
only the corahildonsxtentseaness32l) shdeohdh pbayback.a Asray Hegls 1.J2
capacities of read but [0271] Second Enbodi nent [0272] possi bl

(*]

10

15

20

25

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 extent block 5302.

[0275]

The size of the last extent 5301L is designed so that an
underflow would not occur in the read buffer during the jump
JA in the 2D video playback path 5321. Accordingly, if the size
of the 3D seamless extent block 5311 were excessively large
(e.g., larger than 40000 sectors), the jump time of the jump
JA would be set at 700 msec according to the specification 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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to further reduce the 20Tha, recording nmedaccoraing to the second

enbodi nment differs that according to

t hefirstenbodi nenti nanarrangenent of extents in the recordi ng areas
to be accessed i mediately before/after a long junp. O her featurEof
t he second enbodi nent such as the data structure of thesing nmedium

and the configuration of the playback device are simlar to those of

the first &WP&'&E@?‘%O a%.%@éﬂg%%aég@gs e@cg,:eﬁ‘%"‘ﬁgoéé‘fc'% 11F and a segond

descri bef eat ures of the secon ment erent from

the first eshodimnenis _em%necxehaeﬁtw?lébgyt Hdig figl,g%gé.essfé.tm first
F (0} %e

second enbodi ment sinmlar to those of the first e I nment can

found the explcanatdonabewt: bheck £511puaxddMldgdP2% the area FSito
53A and 53B are schen arrangemthe first and second enbodi nents,

respectivetye rBwrdicos daea FLAStaEnEothe aceessed hefare andiafssoq
teinp. Lake FI G
5 and immediately before the recording area for storing the 2D
seamless extent 5312. On the other hand, the second 3D seamless
extent block 5311B is arranged in the area on another recording
layer next to the layer boundary 5303 and immediately before
the recording area for storing the second 3D extent block 5302.
10 [0277]

The 2D playback device, according to a 2D video playback
path 5331, reads the last extent 5341L included in the first
3D extent block 5301, subsequently performs a jump JB over the
recording area for storing the first 3D seamless extent block

15 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

20  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

25 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
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10 51. each of FIGS. 53A and 53B shows that a series of AV stream
vided into a first 3D extent block 5301 and . second 3D extent bl ock
5302 between which a |l ayer boundary 5303 is |ocated%[027 150n the
disc of the first enbodinment: as shown. in FIG 53A a 3D seamnl ess
extent5311 and a. 21) seanl ess extent 5312 arenged in an area next.
to the recording area for stori...", t'tae first 3D extent block 5301

and i medi &l g}y before ihe Layen 1tib%u &@fze}_‘éégérzl%% gxgéﬂ@%ﬁ{%@%z )

de' accord rigto a. 2D 20 ynta pl ayback pat reads the

extent 530f¢o>pE) a eft-view AV streamfile included. in the first
3D extent bl ock: 5301, next perforns a junp JA over the recording area

for storing the 3 seadtesy extrRNbshl 8gkenb3dioand 1ihen irfads the? o
seanl ess extent 5312. Subsequently, 21) playback device fa perforns a

long junp BHat firensihe Wayer nbeundasyy 53P3etiot &hei e atdidihar @ardaie .
storing the second 3D extent block 5302. On the 3D pl ayback: devi ce,
accordbng Tloia 8Bnldfeduce the ptayback pabhbh 59322, eradstthE34ast and
extent 53011, included in the first 3D extent bl ock 5301,
subsequent3scerdtkgtherSDiceanhessiext et theoekteB8t1534n8 ttherediately
perforns a long junp |,J2 fromthe recording area for storing the 21)
seam ess ex@&erite 3312 lastosstene $xyEr- Bounder ptb8o3handt Hehe eberdingnp
area for storing the second 3D extent block 5302. [0275 The

si ze of thHe'} RETEEEH 15508 2PsV s ghbayBack hed Clark I s ta wpwlar

not occur jn the read buffer during the junp
Jump distance extended by the size of the second 3D seamless

10 extent block 5311B. However, according to the specification
shown in FIG. 22, such an extension of jump distance does not
change the jump time of the long jump LJ1l. 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

15 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

20 [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

25 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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10 J7 indeo playback oath 5321. Accordingly, if the size of the 3D
seanl ess extent block 5311 were excessively (e,g., larger than 40000
sectors) , the junp tinme of the lunp : TA woul d he700 nsec accordi ng
to the specification shown in this case, this junp time would be
conparable 15 with the junp tinme of the long junp LJ1, and accord the
| ast extent 5301 b would. be inevitably designed to have, a simlar

size to the.2D seamessextiends Ur Ryt hennor e npbetitienth i 2k eand 3R o
vi deo pl ayback paths 5321 and 5322 pass thrc la the | ast extent

5301L, andci@esor dirndne thesextaMoB3RIR | medi akelwn20 ikef oxgotihe the

| ast extent 6301L wou..d al so he designed to have an excessively

I 'arge sizefédt@ sBTEELS Phi £8 hatbshownt s iliGab@o Thbsewntllitherreat s
a. risk of preventing reduction inac ity ofad bufferS [0276] 2SOn the
di sc of thensetonehtenbadi bentounhbe i3D tdeamesisaexit ont dbock 53Rl first
having a sizela.rger than a predeterm ned threshold valve (e.g.,

40000 8ectornsddasesthown in FIG 53Ais divided into a first 3D

seam ess extent block 53 I P and a second 3D seanl ess extent bl ock
53115 as sh®whlin FIG 535, The first: 3D seanl ess extent block 5311F
is arranged in the area next to the recording- area for storing the
firs, 3D extent Blck453012 aFfel¢mets ot - PefBreviie thecsrdpmycareds
for storing_the 21) sean ess extent 5312, On the other hand, the
second 3D YeditEE exite it HIIFEOBERS Freamryamgedish diRe &ledlon third

anot her recardi ext to the | ayer boundary 5303 andedi at e
bef or e encL)bo {] ent. T?le record?_ng yarea(s) iys to %e accessyed

10 immediately before a long jump. Like FIG. 51, FIG. 54 shows that
a series of AV stream files is divided into a first 3D extent
block 5401 and a second 3D extent block 5402 between which a
layer boundary 5403 is located.

[0282]

15 The disc 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

20 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

25 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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the recording area for storing the second. 3D extent block 5302.

10[ 0277] The 2D pl ayback devic.., according to a 20 video

| -l ayback path 5331, reads the | ast extent 53411 included in the
first 3D extent block 5301, subseauently perforns a junp Ic f the
recording area for storing the first 3D seamnl ess extent bl ock 15
5311F, and then reads the 20 seam ess extent. 5312 After that, the 20

pl ayback deyd ceipetfapme.,adang,jump k3pd Bh@mitnn&afa/%hp%%ﬁé% the

5303 over the recording area for storing the second 31') ‘seanl ess

extent bl oeke SRy b cbheo el 6 @y 8azh e St Ud NG R SBCOAR D11 . The
extent block 5302. On the other hand, The 21)/3D pl ayback devi ce,

accordi ng tiorst 3D viedeQ eplsaybaektpath25382, of€adsc ddve daAdnLXxt€Mo the
5341L included in the first 3D extent block 5301, subsequently reads

the first 3D el eissy ext entredn ddk e53hdFbeihgrnéhatin tdeic20/a3er the
pl ayback device perforns a long junp LJ2 fromthe recording area for
storing t hea0 esdamte$$425. extrémtic6312 akeoSsrhe3d apereriolmdary HE0G.
to the recording area for storing: the second 3D seanl ess extent

bl ock. 53195, tifpeathehe L2, 30 aybaekd d8vi ceasnilFseyuent ¢yt r 6adS Bt hes
second 3D 147 ~ Less extent block 53113 and the second 3D extent
bl ock 5302T{HpFe] in the area next tojfhg r3IpsshmPsseaxfentsthboekg the

5311F is dcc janed so that its size would not exceed a predeterm ned
t hr eshol d VAFGET SPRi S Pé@GEe>t he dHePPAST edxtRARYSIAquUndary 5403.
accordingly educe the_size of the extent 5341.nediately befaore the

| ast ext ent®BIFHCRIAD FHEMOERBISHAHE et 35 PRI RorifetPTHi phe0

2D vi I th .533 I ' di st tended b

fhe side BT HE/aSaard 31 SYnArE8en 6Lk SR BFOGK SST1. 21 CrPrpArter
di el . | h

accordl o9 e S50 LGRLED exion 5408« P Thip 99 ALRBLLIRE S

ot her wOr dSomi it d 18P Il RO ENED! 000 LI Lk LARI 8510 D84 1O o 5

ncce, for exanple, no subStantial change I's required in"the siz B .

ey o7 2DjSEAMASSA e S % T, L S00SALY LSRR, one
extent bl ogks) SHLLL: ARG 981443 corbiped.is %éé&eﬂr}’ thal §8 seamless
15 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

20 seamless extent 5412F. After that, the 2D playback device
performs a jump JA over the recording area for storing the 3D
seamless extent Dblock 5411, and then reads the second 2D
seamless extent 5412B. Furthermore, the 2D playback device
performs a long jump LJ1l from the layer boundary 5403 to the

25 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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Third Enbodi ment 20[ 0280] The recordi ng nmedi um according to
, third enbodinment differs that according to the first enbodi nent in
the arrancenents of extents in the recording area(S ) to be accessed
i mredi ately before a long junp. OQther features of the third

enbodi ment such as the data structure of the recording nmedi umand the
configuration of the playback device are simlar to those of the

first enmbadi pRAts ;. AGCEY éaaeéaft\méc}ééﬁ01de§ﬁﬁg9§%égeﬁgﬁ?éf¥cﬁ§m8fa 4R

thirdd e t. different fromthose of the first e

expl anati o aheut thherteat-urey atcadrert Biheigpbodinentssi obl abahQess
those of the first. eMiodiment can be found in the explanati on about

the first caieodi peNLF, ,a2Bthehl Geabd:tis 3@ sehaMBEL et @ar amshowa.ing
the arrangenents of extents in the recording. area.(c of the third

enmbodi mentafthee teeaor ding 2D Epyimdkodbe iaecpssedrhd 4 Mty aamne a.J2
long junp. Like FIG 51, FIG 54 shows that a series of AV stream
files @s dirgndedla steSr@xtentrdd ofkr54Gbramd; aisecomncbr3D 2kt ertbimless
bl ock 5402 between which a. |ayer boundary 5403 is |ocated. [0282]
15The di s&xdfentt hé18&cendoerbotengaleirs botndetyr 64 0Suth that recording

area for storing the second 3D extent block 5402.
[0284]
In the 2D video playback path 5421, the jump JA occurs

10 after the last extent 5441L included in the first 3D extent block
5401 and the first 2D seamless extent 5412F have been
sequentially read. Hence, the size 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

15 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]

20 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

25 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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t he 3D seanl ess extent bl ock 5311 having a size larger than a
predeterm ned threshold value Ce g. , 40000 sectors) is divided into
the first 3D seanl ess extent. block 5311? and the second 3D seam ess
extent. block 5311?. as showm in. FIG 538. In contrast 20 to this,
the disc of the third el-axxiiaunitd such that another 21) seanl ess
extent 541217 cnfterent fromthe original 2D seanl ess extent 54.

FIG ori qls@@st&lata%arﬂyea%f%&eeﬁe 55%%@1@5 Ber ehe 2LAS Hd}%éfésf ENR

seanl ess extent 54127 "and t he secon seanl ess ext ent

5412Eres pQDt/|3\DebYaﬁer@kfdé\Sice28 Tseanl ess @yLentt H4Al2kF i %feraail%(% Adts
the area next to the recording area for storing 149 the first

extent bl cek 54Gkdandd svedivatel yhbefofe ofhend 8008 gl iige 88 %actfé}ﬁt block
storing a 3D seanl ess: extent block 5411 f:irst 20 seam ess: extent
5412F i s 6pnélextsentcdead=aniEIng taa-dehe 201 | eft-vi ew Avand bei ng next in
order aSt - the

5 [0286]

FIG. 55 is a schematic diagram showing the correspondence
relationship between playlist files and AV stream files for
playing back video images according to the extents arranged as
shown in FIG. 54.

10 [0287]

The connection condition CC of “6” is set to each piece
#1-#3 of playitem information included in a 2D playlist file
5501. Alternatively, the connection condition CC of “5” may be
set to each piece #1-#3 of the playitem information. The

15 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

20 Clip#l1 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

25 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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Lt extent 54411, included in the3D extent block, 5401, On the other
hand, the second 20 seanl ess extent 5412B is arranged in the area
next to the recording area for storing the 30 seanl ess extent and
before the | ayer boundary 5403. The second 20 seanl ess extent 5412B
is one extent 10 the 213/ left- view AV s treamfl Ic and 1: ,ing
next in order after first 20 seanl ess extent 5412F, this case, a

copy of the,comhipati t - S t [
5412B is divi dgglrian}tg%ggﬁgléFe%@ce%(%%%? %%%%gjn ?3%§ﬁ}?ﬂa%%g’?%n3§%g(tt net

n .0 viewAtistreamdideand1 abeiayenged sk gher 3. s€apLessack
I5ext ent bl ook 5411, [02631 A ey back e sk e

accor di ng e ax2kides p Hnpatdh S4d2lsi Feadsextent 644385 of the
included in the 3D extent block 6401, and subsequently reads the

first 20 20 /AKledi-esisvertent r&4d 2H. 1 Abiteri nighahe , t el 20 spiayhacle dewn .
cperfbrms a junp JA. over the recording area for s the 3D seanl ess
ext entd bl oldk®411, and then reads the second 20 seanl ess extent

5412B, Furthernore, 20 playback device perforns a long lunp LJa. from
the | ayer bounddig 5408ettithec2bdiéicor @Cnaf ai @a forsest ord mpdtheiece
second 3D extent block. 5402. On the other hand, the 23)/3D pl ayback
devi ce, addord Rf Ry 3BV g alybaekipat wWdsd22n pemdint hethasts.02M
extent 54410 included 150 in th.e first SD ,h extent block 5401,
sunBequentIRE P St nBY adj Ut BERGVEEL Wel kekpP2Pei nd dreendatvetvr i rigie
the first 20 seatim em:s extent: 5412F. and 'then |pacts the. 2D 8.

8: a Fa 1@@eChian cppgitiiolk 5411°" AFRrPE Rt théeash) pimpe #1-#3

| aybal ct vi.ce 2t 7iforns a. long ju T.,J2.5 fromthe recordin
gr eg or S z?%ggﬁﬁglt'?@oﬁdl%?eta’%%sgﬁﬁ?PgéFEer?ﬁ act n8§§1r’teﬁé'fl%n

oy Dol e paRd 0, LR L DGR S B RIPA L 0% 24T A LB 3SR

information included in a subpath 55028 to be played back in
synchronization with the main path 5502M. The main path 5502M
and the subpath 5502S define the 3D video playback path 5422
15 shown in 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
20 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
25 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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In the 2) video playback path. 5421, the Itut,p CIA . occurs 10 after
the | ast extent: 5441L included in the first 2.12 exten.t bl ock 5401

and the first 2.1D seanl ess ex tent 5.4'.1. 2F have been Sequent ially
read. Hence, the size of the first 21) seanm ess : extent. 5412F

sh. oul d be designed such that the overall size of the extents 54411J

and 541. 2F conbi ned satisfies the conditions 15 for preventing an

under f | owmafert heohead: Ruffer: duki Bgléﬁﬁihgn@o Gy rihics, gapchedueeiphe
size of the |last 'extent. 5441L, and thus :reduce the size of the

extent. 5441?henuediastekyechehor erthaml ast cextienhg5dddLini H28p) 2280k
the other hand: in the 3D video playback. psth. 5422, t ejt: rap Jo

occurs vexelche one Kiaadivig:lear cthdasfiorpshgsheng iferatdon?} S enatha
e S S extent 5412F. Accordingly, the size of the |ast extent 544112
needs to safopettyr tHe Xomgredifions toat preeedtiveg an ariderd | ow-of oradk
read taul fer during the junp JD. However, the 25 junp thstatcce. of..
t he junp FOsiignedgf tiockeat FyrshoBPeexthnn bhecPuhpOdi sthacebpf athewing
long junp La2 in. general. Hence, the addition of the first: 212
searl ess &xC&m 1839¢2Ftaoks RéeyESlbaskanrandshal pytantect2thelonging

capacities of the read. bid;Leers in the 232/31.) playba.ok de:vice,
Thus, . théOctHpatPEres AT EHe reel i 1t fraro rdah e isdddedtrepentile

\kdien ttss size of _the 31% se.:asiless edeEnit block 5 3.1 1 is as;
X' NS sivgpquﬁiﬂgflrstp ayback section. The sub-playitem information

#2 specifies that the second playback section is assigned to

10  the 3D seamless extent block 5411, thereby allowing video images
to be played back from the extents #4 belonging to the fourth
portion Clip#4 of the right-view AV stream file during the
second playback section. The sub-playitem information #3
specifies that the third playback section is assigned to the

15 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]

20 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

25 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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.5.[0285] FIG 55 is a scimmticdia.:.prsmshow npi -She
correspondence rel ati nnshl p between play-list files and AV. stream
files for rais.ying back: video i mges according to the extents
arranged as shown in FIG, 54. 10[0207] The cenrneetion condition. CC
or. "6" is set to each. piece of playit.minformation
irichwied in a 21) playdist tile 5501. .P.IlAsrnatdrei.ny, the

dnni o LA L5 b t i ]
Che pi aydrsmorier ool thie 3b 5RanTBYsExSEhy £1E0€ & PLE ytidatdelhy

speci f des Jdg, 21} hyideey ﬁﬁﬁl?ﬂzﬁé:.k':rhﬁétéha%g t;n%%%ﬂ E%E&/gﬁi}:éq éevice

Concsetei.: the .playitemitformatict. #1 spec les t Irst
pl ayback sectdeQimlicsAssined.pddx the fidesd - idiyextett block 5401,

t hsdeary all owi ng video inmages to be played back fromthe extents
#11) el cpngiozog]to the f: ire: t portion 20 CAipW. of the

2i :3/left-view 2Wstreamf ile during the first pia ybacl, section_
The . pbayi<Nemdsnf ormati on. 4f2 specif ies that the secnynd . ple. Odack
secticsa is assigned. '"to the f irst and second 2D seanl ess extents
5412F and.[024128, thereby allow ng video i mages to be played back
train the 21) seanl ess extents 5412F and 25 54121-3, i.e., the
extents .43: bellbagiihgve o et sevehihd poredtett s phve ebcht Aéscussed
21)/left: --view AV. streamfile during the second playback section,
The pl ayi t6M FaPERECICORC HSN5p adich 8cehaing 353D vilkea b itdiepragbadiing
section is assigned to the second 3n extent block 5402, thereby

al | owi ng Viced M - nBgE’Ves: FEPEGRA bASK S GAT HaY &denPs W45 iZed when
bel onging to the fiftg,goréion C1i€45 of the 2D/ left AV streamf ile
duri ngdthéetcﬁ’ir 08 GyBagR SERTE oAt 026h1C THe HenHEEPTER CoRETL S B

o bR, SR EEE, e 55, UL e LD OLTRLLOn gl uded
of the Pl AyCoReER BRSNS, B8 EYRRBIT B CanaEero /of hesvigeo
eSS SRR e By L M LB DS B e
2D/left-view stream, while the video data of the even-numbered

15 frames is regarded as constituting the right-view stream. This
allows recording the video data of the high frame rate wvideo

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

20 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

25 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
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h 5502M The nai n path 5502M e subpath 5502S define the 3D video
pl ayback path. 5422 15 shown in FIG 54, concretely, the pla.yitem
information 41 in the main path 55202M specifies that the first

pl ayback section is assigned to the 31) extent bl ock 5401, thereby
al l owi ng video inmages to be played back fromthe extents #1 bel ong
ing to the portion cli1D41 of the 21)/left- streamfile ing the

first playmb o4 ot i tem:iint.o i 2 T h
t he second -pl a%aci@géﬁr}%n@%a%wargs?&?% %%Eyhggsé gégﬁnﬁgsggéﬁ%e%{ate'
bl ock 5411;p4dwereby allowi ng video inmages to be played back fromthe
extents 143 belonging to the third portion Cip4]3 of the

2D/ | ef t - vi e St ean fisten 4ng the 25second pl ay-back section.
The pia.) iteminformation #3 specifies that therd playback section

i s assignetbaam ]t he second 31) extent block 5402, thereby allow ng
video i mages to be played back fromthe extentsbel onging to the
fifth €1 i of tleh2B bekth: devsenibddlid tdi¢ edvovdukenmbgdiertty rhat, as
pl ayback section. Meanwhile, the sub-playiteminformation #1 in the
suboat h 550%8vispieci F1@S. t hak &hé BilBst DilSaylack BEtt i dhlosatassi grnedthe
to the first 3D extent block 5401, thereby allow ng video i mages to
he pl ayed Watkifedmi Herexdbntst %27 beh offgremmt 91 @ heasécohd popthiterview
Cip#2 of the right-view 1Wstreamfile during the first playback
section. THESIb- pl 4 t et ittt ivh $UPceperisi esft haP t RéOsecoRdC.
pl ayback section is assigned to 10 the. 3D seamn ess extent bl ock
5411, theredFHIRT 0L nF TR debLPrabes £6 Be Bitidy&df natkte¥em e the
extené}& #4 bel onging to the fourth gor,tion C sn4.4 of the riamfile
during’th By 5adic e P on? e T Bubpt &ViterRahf siath iradd zes
specifies that_the third_playback. section |s assigned secon 3D _
extent. blGck %‘Eioé’l‘{ erggﬁmé?gbﬁ}ag Vitde o Piges ™ o SB8pl HredS badkris
fromthe ;' 6 bel ing to the.sixt ortion i O#6_of t
{1 gt vi owBIP SR SHTE 17 o SorTinr REBPRIRR LY dyBack SCERIoh. dpysss) that
20in accordiasrﬁea}yg t41 fé‘@c z;i?’dég aé’rlld Sé. J!‘:l.&l%t 5\§9&eot Q‘j?multaneously.
[0294]
15 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-view stream 5602,
respectively. In FIGS. 56A and 56B, DTSs are alternately
allocated to the pictures of the video streams 5601 and 5602
20 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
25 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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pl ayback device reads the first 2D seam ess extent 5412P nediately
before the junp JA and the stcond 21) seam ess 5412B i mredi ately
before the long junp LJ1ls enabl es 21) playback device to seanl essly
pl ay. back 21) video inOn 2j1. the other hand, in accordance with the
3D nlaylist file 5502, the 21)131)ayback: dev.ico perforns the junp
JC over the ing area for storing the first 21) seanl ess extent 54l 2F

154 and t r %Sél iJpedjat
before t hegieglng&?lc}%pé 'Itle'L This ena %ﬁegggot{ 213%3%1rm aybgiil T e%t;' caerld
to sean esslynplayagdacks 3D.ad deg- i Rgesind029Ql cooteesad A2 e 14 of 3D

The Shovel: 1rst to third eT& odi sats have each di ssw.sed how to

arrange extems whened ecoidigig-@u Waleo 01 tshe 11 ecardiche: mRAidMalue
However, the present. invention :,;,ny also bePutilized when 10

recor di ng @f Prgh $inmitsrrat ehe sedend eidhed=eeordiagimedi smrehfstdy @
case, video data of the high frane rate video is divided into odd--
nunber éd fairess Ghd ieven- i e&redpf canes: s¢he amdebhelamﬁpofcmrme 5622,
odd- hunbered franes is regarded as constdtuting the 2n/left--view
stream whdee ttHee iadeo vadatea oof Rle @lvars ridwatth éhed al3 dosdniesn it PTSs
regarded as cons4ctuting the 17:4Fat.--v2ew stnbeaan This all ows

r et xr di ng ¥1OLEFsdacashernt e Fiddh. Sédbendi 8eB oreds tideorddi iy redivmgn
particul a a BD-ROM disc, so that their extents are arranged in
t he same n"e%%epr %?%éh@xlﬁ’é‘ﬁt aldpcehedavostheafi FSE] EsdéeqliléfFl?rG(?Qllcrf

t he above %ﬁU%g)ggL Wth such a BD-1-10M._di sc on which the hig
frame rate W BEBFEBE © The BE19p L3V Rk WviTc E LBEF f_’aFalﬁng

back video fr mtheod red fra |Iethe dayback
devi cgocana%eqr. g@?ﬁ?@l ﬁ@r%&? THEy Efnfm?’éf"ﬁebﬁﬁk %ﬁ&é%'*?%rﬁ”
t he odd-riga)fgﬁ%j_ frarres and (ii) playing back the entire high frane
26 rate video his wakes it possible to ensure cot petibilitv

e e 50 TR EL 8 DAl AL R chose
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

15 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

20 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

25 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

1567



capabl e of playing bank a. video only at a norrmal ame rte. [0292)
<Mbdi fi cati on Exanpl es> [ 0295] It has been described in the above
enbodi nents that, as shown in FIGS, 31A and 313, DTSs and PTSs

all ocated to the pictures of the 21)/left-view stream 3101 and the
right-view stream 3102 alternate at intervals of TD al ong STQ

Al ternatively, PTSs allocated to a pair of pictures of the 10

2D/l ef t - Vil%’!é@ifrﬁﬂr@oaeﬁet Be/YLeW. st Egaty v Whi Chyk £ah 1 Zes Rne. R0y i feg o

frame/field, may have the same value. This structure is suitable

especi al | yerftory aag spia-odeviecepyhatt -vsphaysig drefdrnddem andi@ 36071 .
right video sinultaneously, [0294) 15FIGS, 56A and 563 are schematic
di agranms shimmmig' rel ationshi ps between PTSs and. DTSs al |l ocated to
pictures of a 21)/left-view stream 5601 and a i ew stream 5602,
respectively, | RsFi6Sths64aaadvbfi3,tH Sdo@are falriser raieldimealt ocated an
to the pictures of the video streans 5602 and 5602 20 at intervals TD
al ong; o STEGxtent reasdre widiimer T&8s peleae tslrdvart iimcEUGSs ThA amch:31RE an
Here, each. interval TDis equal to a half of one frame or field

peri od TFE mAfte ethéhehand letite viawe spirSais SMNoedt edsporeac pagdiat
0:: pictures of the 211/ left-view stream 5601 and the right-view

st r eam 55025 GRCANERF SR S3TF PscliededuBtaRelNE @l 8orseEopeling entry
reproducec.,, For exanple, a pair of left and ri%ht i mages i s_played
hack fromAHe pait 5 RENETPRERGr e VBB 1k ot NEn8PRYR £15661 SBPiment,

i ct 5621 ot thest 5602,. Th [ the |eft d rient,
ages | s MG Por CoP bt TRE'L 103 REcHRFKPE| Thof VIO feights S A

i d. h he . | f i m I h
B econil pi cturel Kot Res W5 Eaaand thgsean noSenktE st qame
5612 d 3 i 5622 h f PTS. h
'é hle a?Eoc;‘{L?lé% oag %‘Llrgg%éfn%%8$8§§\é§ut§ﬁg\%%laitn Vgéﬁgﬁ& _.%’égwneseéfgea%nﬁgtsmq
€l ay e{%gﬂﬁ%&%é gﬁgk[a'ﬂe ﬁ%%g#%ﬁh%ted%%et Pnt e.{'ég r%%gkeﬂ-_' Chule 5

5611 of t-view stream | ay bein times as
| ong corresponding entry point.
[0298]
15 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.,
20 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
25 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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10 as or longer than the length of one frane or field period TFr, |
When the all ocations of PrrSq and DTSs are changed to those shown in
FI GS. 56A and 56B the entry map 3622 of the right clip information
file (shown in FIG 381k) , as well as the process 15 of

superi nposi ng pi eces of plane, data performed by the plane adder 3910
(shown in FIG, 40), nust. be changed as [02 As shown in FIGthe

entry2 of dditedi@htie rigntiii& 369231 Q08

A& el ¥ ORL s 3801 L8l Ay ¢

0
to the right-view stream (PIT) 6 CMl.Ol.Z? Here, PTS 3813 o% each
entry poi nfid&d 3 idwd udad igpdicts, emd ¥ ivap 38Rk disbher s chhemdhate of
t he above first enbodi nent. Mdre specifically, PTS of each entry
poi nt 381Zias-idre: sane:d/ 3 ueasiaRES sald 0cad @bmddd i LORIeIPE s of

one of

pictures included in tne 2% 2D/ view stream That is, PTS of

each entryloiatd38d 220 nel udedoo®. t he entry map 3801 has the sanme
val ue as PTS of a. spending one of entry points included in an entry

map 157
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[0299]
Fourth Embodiment
[0300]

The following describes, as the fourth embodiment of the
present invention, a recording device and a recording method
for recording the recording medium of the present invention.
[0301]

The recording device described here is called an
authoring device. The authoring device is generally located at
a creation studio that creates movie contents to be distributed,
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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relatingthe 2 left-view streamwhich is included in th entry. map 3612
of the 2JJ/leftvew clip information file 3601. [0297] As is the case
w th the above: enbodi mrent when an 5 extent starts with a TS nacket.
that includes the start. of an. are of the 20/1 eft.- view
stream SPN of a source packet that includes his TS packet nmust have
a. corresponding entry. point. On the other hand, unlike the above
first enbediqmnpt i n\hen, - i Lacl

t he start%lg 0 of lg P pi%{%rr?eg g?&%lfléeﬁér %gﬁ;éﬂn&:%ﬁn}?rgg%&&h% %%%l%g'gi%d

the same vial unmaasdZke of i.adt ledieiFe aibdden20iseft-view stream SPN
of a source packet that includes this TS packet have a.

correspondiosxizlentry point. [029S] 15Unli ke the above first

enbodi ment, in the superinposing process of FIG 40 which is perforne
by the pl aneaddéT@9%0, itshe ®ystemitapgai decadein8803awr ktesiceact: @ff
the 20/l eft video plane data 4001 and the r.ioht video plane data
4002 to a.tlvorbevpodépkandenenoryrdtnyhéesanme. RESshiome in.®IG. 57, the
simul taneously, First, the switch. 401.0 se:Lects the 2D/l eft video

pl ane dat &400H g deaiet ekscihdes26/ Véfddademqidae Tat b, 400 hattetikd
first adder 4011. Consequently, the 20/l eft video plane data 4001 is
conposi t eGrSATIPT HEslecbrifl2e W PRIl &0 400B8eraheoPGugltane’ @at aa BD
4004, the |G plane data 4005 and the image plane data 4006. Then,
when t he. PAOHidbICaFadecay UIDE of Ofhal # ™8 Tl 28 RorRsSsamy perited705.,
has el apsed fsi nce the 4- knsfei of the 20/l eft video gl ane data 4001,
the switcht 4FIHC BEEEIHE ¥yht ° (9 dec?ptaneddata2d608akd 5707 -
transg(ﬁrs Htog;*eo r]i ght video plane data 4.002 to the f:Lrst adder 4011,
Consequent 1y, the ri ght video ane data 4002 is conmpo ited with pieces

of plane data 411;1'1%3dta%a%%%ce;’ unit 5707 is a nonvolatile storage device

embedded in the recording device. Specifically speaking, the

database unit 5707 is a hard disk drive (HDD). Alternatively,

the database unit 5707 may be an external HDD connected to the

15 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

20 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.

25 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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[0")9.9] Fourth Enbodi nent (0300) The foll ow ng describes,as the
fourth enbodi mrent of the p.esent invention, a recording device and a
recordi ng nethod 10 for recording the recording nmediumof the present
i nvention. [0301] The recordi ng device described here is
call ed an aut horing device. The authoring device is generally |ocated
at a creation studio that creates novie contents to be distributed,

15 and is yised by authordno W&}){Eﬁ?ggm&ﬁgor ghegrdﬁ\ikeﬁﬁiesag§%gi§§tive

follows, First, in accardi ance an opération fromthe thoring

staff, thed@oordi ng appap atbsrEONWEr 1 8ad@Vire teRNEONY iRt § 1 disGitaly .
stream conpressi on encoded in accordance with an MPErl specification,

i.e. , intan aheAVtBEreand ) Itee Medeo. ent€60E NG deMES tgl%n@rigmsvalew
scenario which is information defining how each title included in the

movi e contsemntedns alsoahgepdayedt batkw skarden MBr eesfecidfing, ihhe rsearanire
i ncl udes the above-descri bed dynam c scenariminformation and static
scenar$ o nfwgduattiions <hheniime orcosidh ngt delvé ceigeneeat éscaudsdvdhnumhe
i mage or an update kit for a ED-ROM disc fromthe aforenentioned
di gital stdl¥amdnd svenareem dad thieeo fetords ngadeviesk inddor ds gitte view
vol ume image on th recording nedium.in accordancew larrangenents of
extents exptiiated inltdenabovelYirsEheo thHiGhdE -eHsoti nepream[ 0802] the
FIG 57 is _a, block diagramof an internal structure of the
al - xpve- seéStHiYed Ve SR HEGYC RS ASTBASVRS i HIFIRGSSH ighestream and
recordingtggyice i ncl udes, a video encoder 5701, a material creation
unit 5702,°Rf SESHEHS gendratitair Athi £e5RES T 1d BY pridgr &mtieddta by 1deo
unit 04, .a mu X ocessi ng uni 705, at processin nit_570E, and
a dat %asésttﬁﬁatm%%');ll are oreé 15nto the Batabase gl’llilt 5707.

[0305]

In the above process of inter-picture predictive encoding,
the video encoder 5701 further detects motion vectors between
images of the left video and images of the right video, and

15 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.

20 [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

25 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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[ 03031 The database unit 5707 is a nonvolatile storage device
enbedded in the recording device. Specifically speaking, the database
unit 5707 is a hard disk drive (TM .AitrnativeaYf the database unit
5707 may be an. external |-1DD connected to the 15 recordi ng devi ce,
a nonvol atil e sem conductor menory devi ce enbedded in the recording
device, or an eXterrial nonvola | e sem conductor nmenory device

connect ed 5@t he xrecg; £6: ENGugeyh eer k230, 4} tﬁ'&%é’é?&&l&&@é’@?fgﬁ%nts

receives video data, such as 20 unconpressed bitmap data, fr

authoring staifriandssapressmeddie J aeaivgd \dden dataddh acgidance,
Wi th a conpression/encodi ng scheme such as M4. AVG or MPEG 2 Th.

process coofertts: puhoangre¥sda0 OaEa pAl@uaepran@r indfHe0astbeas¥ the
andndary video data into a seconcary video stream :25 Especially, 3D
vi deol s conwernedesmed @ Y plietustr. eAoroExanlghtasy E@wwat T€ITCAS 582
shown in PIGS, 30A and 30E, the video encoder 5701 forns theiew
streamPas and 58B, a left stirdeampbytperd dréf ngrichteen-igiet wridlepr edicture
i ve encodi ng on the pictures in.0 uded .1 the 2D/l eft-view stream On
t he ot her hahdareheayh dao igivcodero FPG dtorarsks hE0Bi ayhentilewtst o€arhiash
a dependent -vi ew stream by performng inter-picture predictive:
encodi ng of°PBETFEBES BHER pt ©F uesni Ntk gaed ¢h thiReo DAYuyes S§0Acanddfid 2,
the pictures included jn, the rightview stream Alterna
tiright-stPeam AT R o4 Py $1e 97 it st Pt eyt s Poraegragadieblock
base-vi ew v% m. and thgﬁgepengent view stream respectively. The,
convert ed ?%(g% 106t e AE 57 12 F SR BT S 17 P hESdAPaBEsEA b in the
5707'10 picture 5801 and the area occupied by the image data in the
picture 5802 are compared, a motion vector between these pieces
of image data in the pictures 5801 and 5802 is detected based
on the result of the comparison. For example, an area occupied
by image data 5804 showing the “house” in the picture 5801 is
15 substantially the same as that in the picture 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
20 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
25 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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In the above process of inter-preeEno the video encoder 5701 further
detect (' notion vectors between, inages of the left video and i nages
of the right video, and 15 cal cul ates depth infornmation of each i mqge
of the 3D video based on the detected notion vectors. Specifics of
such detection and cal cul ation are descri bed bel ow. The cal cul ated
depth informati on of each 3D inmage is organized into the frane depth

i nf or mati ad 67104 hathd s &t ed b the database.unidq 3HQ73pr Mfilrd o)

FIGS 58. A to 58C are schemati c di agrans show ng processing of

cal cul ati nghdeptdird nforgmtt On: I PRRRidda ofy ltele biedRrd bifdAnage data
pi ctures. When the video encoder 5701 attenpts to perform 25 picture

and a ri che@m unebrpoessedel €21 PhTitke®, WHen \W deoveacodey B EK £pa®an
"Act re and an unconpressed right on a per-macrobl ock basis (here,
each nacr obheckreent asnsg&he le8ta@nd &ixht6pprxetst s@vd andesgdpetaach
of the rmacrobl ooks represe.n amatri x) so as to detect a notion CZ,
bet weeh i magetda 6P t‘heussdormpressed Bef t'cpirctler’'e lands neiges datahafs a
the unconpressed right picture. For exanple, as shown in FIGS, 58A
and 585, &@@QSM@%@@iowétbsmamdl@tedgllept\VﬁSd@@thc&tm‘eeﬁBe;ésa&m.
ea,...11 divided into_nacrobl ocks 5803 an entirety of which .
repr esent st 9 FFRMPTReni Nf ATBAERCBf IRKECHE ERGride 580LaRd B80R, ikgge
area occupi ed by image data is identified on a_gerenacrc, Nbl ock _
(5803) badidY 9§ tFrIFHE L e ide upicdd By I8 iShyd dat & 16 € 10vhich
pi cture 5301 and.the_area occupied by the inmage data in the picture
5802 are compared3iatfot %H@EEE&O%Q\%@W’EH&%&S&%85?%92 Crralge dateed
in the,pictures 5801 an 802 is_detected.ba on the result of the
compar? Sort S e RS At B PaRRs erS LR ChBF iy B A BEASEE 804 Shovi e
t he "house;_in t ' §§gﬁji substantial [y t nme as .t hat
the pict ur%eéj@b : %@%ﬁ%%ﬁ[cﬁ% ShSHPsH e 1 | @n R dad% 4be
indicating the frame depth information, blocks 5807 are in

one-to-one correspondence with (i) the macroblocks 5803 in the
picture 5801 and (ii) the macroblocks 5803 in the picture 5802.
15 Each block 5807 indicates the depth of a 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
20 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
25 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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a notion, vector is not detected fromsuch areas in the pictures 5801
and 5802 On the other hand, an area occupied by inage data 5805
showing the '"circle the picture 5801 is substantially different from
that in the picture 5802. Accordingly, a. (E10 t ion 20 vector

i ndi cating the disnlacenent between the piece u..c inma_e data 5805
showing the " .Lroles"” in the pictures 5801 and 5802

ch are e pigises, Eﬁ%@i@rﬁﬂ%mﬂﬁaﬂ dgor encosder RAQL MBkes e ey

the detected notion vector not only when conpressing the pictures

5801 and 3802 HiHia@lEsowemcalicdl atingrihe bidpeul anhcdbspakhe
pertaining to a 3D video , obtained, the "depths" of the 3D Muse" a

.d the 3DUroidangdmes ssemmwramdmpmﬁavﬁyam@maﬁ@d bythhe piec fThr
5804 and 5805, are cal culated, Wien a 3D video is cuspon the screen
usi ng t he dafgrearmdes) A80bdant 5802emeachciof as hect3 Lbatiiousetreand the:
3D circle.” locks like it has a. correspondi ng one of the cal cul ated
dept hs® t 0 aTerddeher Vs eias dafs omeo ehanph@]o istirorenmb 7oA . i Titk cattieng.al
the depth of a 31) inmage may he organi zed into a matrix 5806 shown in
FI G 58C, SHfiahias Wilh 154102 ¢leive nesteriivesof Ehbt380¢ onfsgoRtion file
constituted 10 fromthe macrobl ocks , This matrix 5806 represents the
frame deptFihfGtauersaD shohh #rd FFEeasgs Fhetﬁﬁssﬁﬁ?ﬁmx 55Y806.1

:Lndicating the fraw e depth information, blocks 5807_are
one- t 0- oNE FOITEEHThdErde Wit BRI Ehe HaEPEREbERE 5863 - |ﬁ'h?h@ubtltle

P bl ook THaa i h ot e (He e 8705 SALS FREgBnHORE By b icdas

foi I di d | k

xanph®e S oLy %*f‘uie%% t%liﬁ%?séﬂﬁfﬁ'?ﬁ???%" 59583& e ‘ﬁ%hg?]t?é%ed
i x 58 f d t t

TD 1 mage G SRR NG AR LATEE St Tn el ranlt bRl i SREGe R IR

stored i nt ]'E E?egltqghsl.lﬁa%'%y t2u£é9§2—;’2§50 1%r$§§ggt%h%ﬁd &Bgnu file

correspon tO t € areas occupi e

the picturgs 80 %%g[%& R&ﬁ&r&ggtég Eh@ 12/ SBLEH A714 in

creation unit 5702
accordance with the bitmap data and the menu file. The bitmap

15 data shows images that are to be presented on a menu. The menu
file defines how each button on the menu is to be transitioned
from one status to another, and visual effects to be added to
each button.

[0308]

20 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

25 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 2043A, the movie object file 2043B
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creates elenentary streans other than video streans, such as an audi o
stream 8712, a PG stream 5712 and an | G streanb714, and stores the
created streans into the database unit 5707, For 163 exanple, the
mat erial creation unit 5702 receives unconpressed DPCM audi o data
fromthe authorodes the unconpressed DPW audi o data in accordance
wi th a conpressionl encod3n, schenme such es AC--3, and converts the

encoded LRGM audi o Hat 8t 3 102508 AAWAL O SRR 5AL2ne The Hek ec{déllarlo

n. unit. 5702 also iS "Thle information file from P authoring staff

and creat emtiahe PG streamcSiafdi AgeokdANGO N t he osublirthe r creates
i nformati onThe subtitle informationefines imge data for show ng

subtitl 1G diasphayeti fii hgss 0i6 2Rl subhkfkes, tAgdM sted peffeedSet o f1es
ad e titles g., fade- in and fade --out ) Furthernore,

t he mat er i%ll& teathemuini ip 570 2 cecaiaiesy bintinap7dat armqaaa:am@tlefiﬂﬂe
fromthe authoring staff and creates the 1:G stream 5714 in

accor dance W& afhiedsi t fagprd @meran d hehe e taitve S tHeants St7iep thd 5714
data shows images that are to be presented on a nenu. The nenu file
def i nes hoW¥eth Butlileh rtalbrserewuit s5707beoneansi npoRedteemone be
status to another, and visual effects to be added to eacn button,
10308] 20THe SRIITD ffercrat i ertlesA B Roeddr follata 5715 in

accor dance[nog g an instruction that has been issued. by the

aut hori nga $€cei ved

then stores the%é%,pd BD- ROM scenari o data 5715 into the datahase,
unit 5707. The §28na 6793t 4°5718 Hes bVt BEP HeE® i auihwring

5 t thods of pl back the_ el efrent t
3711 18 5P S0 PP ERe AT ABASE Uhf D770, YO Eng oF GUF SO 2

FIG 2, t%'ﬁgsﬁef:u;n&%% abBEi MRV 800 8GL L & 2RE3R0re specific,

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

15 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.

20 [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
(ii) cause the system target decoder 3903 to process the

25 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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104 and the playlist file 2044A are include_in the ED-P.C. : 44
scenario data 5715. The scenario generation unit 2603 further creates
a paraneter file 5716 and transfers the created paraneter file 5716
to the multiplex processing unit 5705. The paraneter fi 5 5716
defines, fromanong the elenentary streans 5711 to 5714 stored in the
dat abase unit c., 707, one, or nore streans to be nmultiplexed to form

each AV StHyeﬁglﬂﬁltfhe EQ3QRI ad; \,E“Btf%'ﬁn%.@i@ﬂ gregtdi - il 0%t abase

provi des the authoring 10 staff a programm ng environnent ere
t hey can piogr amey BD-J obj ect and Java applicat 0 373 prograns. To
be nore specific, the ED program crea5704 receives a request froma
user via Q4iziiand creates source code. ofgram according to the
request. The ED program creation unit 5704 further creates the BD 0-
object. file, 204%hcbramrideew?th3cle ehjretistand iokegani gescieach sVl ex
application pro, file format according to which each Java application
prom am shoakdwirgt oned 5M0% hetltAR ldikeectac.ofFabh didmeentsary streams
transferred to the format processing unit [03101 in a case where the
ED--J obj ectipr 6gr aitréds toredl) in duse delveqw=ogamtex@0it tonfemint a 3906=am
shown in FIG 39 to transfer graphics data for GU to the system
target decodet °3FOYMPEFG 2 TS formausMorReSRYSL EhTRAl Yot HEEGURY 189065.
to process the graphics data as the inmage plane data 4006 shown in
FIG 40, tﬁveeeegpqggmé?'@g{%mﬁﬂemé7ﬁ=dyt@e'i7lo4r f§eFONNE BEREL 1P
correspondin% to the inage plane data 4006 in the BDJ object )

a source packetseries, and the source packets included in each

10 series are assembled to construct a single stream file. In this
manner, the AV streams files 2046A, 2901 and 2902 shown in FIGS.
2, 29A and 29B are created.

[0312]
In parallel with the aforementioned processing, the

15 multiplex processing unit 5705 creates the clip information
files 2045A, 3601 and 3602, which respectively correspond to
the AV stream files 2046A, 3631 and 3632 as shown in FIGS. 9,
36A and 36B as follows.

[0313]

20 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

25 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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165 by 'sin he franme depth information 5710 stored in the database
unit: 5707, [0 11] in accordance with the paraneter file 5716,
the multiplex processing unit 5705 nultipl exes each of the elenentary
streans 5711 to 5714 stored in the database unit 5707 to forma
streamfile of an MPEG 2 TS format More spec ficallv as shown in FIG
5, each of the elenmentary streans 5711 to 5714 is converted into a

source packftsi Sefl adfamr?t heesaur agsggﬁge&élggﬁwﬁi érlﬁnseﬁ I the

series are assenbled to construct a si stre I'n

manner, t he AN SIdRaITRy f1 185 20ADA 5e29P1:8Nnd3 28023 $R0, Bbal B G&n)2,
29A and 2913 are created, [0317] ir.[paral 1el with the aforenentioned
processi ngio3iwg 15 nu?t Hpl ex processing unit 5705 creates formation
files 2045A. 3601 and. 3602, which respectively correspond to the AV

stream fil es 20#6AMB63land 3632 asishomt t B HGCSetY S36A 3@k 3556 ase
follows, 31 20First the nmultiplex processing unit. 5705 generates the
entry apstioG3 andr362@ishol@P i ID H GF, ol HAcardt38Ayoitst xyH Ik ned dthing
the above first to third enbodinents or nodifica.tion exanples
t hereof , PFSt381Bightedthveritrgapoine 881lRerwhatian tthert hbe SPN of the
right--viewam w,Lich is included in the exnuy map 3622 of the
ri ght - vi el icIS9% STHIGE reeien )2t 8892t shbWAFRE/ 188A;- veevwt staiaaver Ttids
t he same value as PTS of a cor picture included in theor i.) a value
allows the first extent arranged in each recording area for
storing 3D video AV stream files on the BD-ROM disc 101 to be
10 always an extent of a right-view AV stream, as shown in FIG.
46B. In addition, when the entry map of each clip information
file is configured to allow interrupt playback 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
15 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
20 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.
25 [0316]

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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obtai ned bye 5Dto this PTS o corresponding | picture (see FIGS, 31A,
3113, 5SA and 56E). [0314] The nu plex processing unit 5705 sets SPN
3814 of the st entry . point (EE ID O) he entry points 3812
relating to the right-view streamat a. value snaller than the SEM of
the first entry point relating to the 213/l eft--view stream This

the first extent arranged in each recording area for storing 3D video

AY. streamfllgs @y %E%ngﬁgﬁﬁ‘l\@é $61503 Lohe 1@l %?%’ébé‘@e%é%@t%g& ,

a right-view AV stream as shown in FIG 463, In ad I on, t

entry map of i pachy il JNbeLEBLE0R: ke h816Qthe Jugshd ald 0w 5 pp-g
interrupt playback and a. pair of extents Contain portxons of [eft

and tight wbgleet stirams-ddtatd tgventhepsgpegphayback: 1 bieuper i9fdyat he,g
SPN nf the entfl 15 associated with the extent containing the portion
of the rig(iitemstateanmn $isels ahdacvap uensSelhd€foh Al ddheyedN-ated by
associated. wth the extent of the left video stream [0315] Next,

t he mubti ptlex mprlddessixngronetpivrges1i205ohsatEn thhetdl 1ed osnatd o OO2re
3611 and 3621 of the elenentary streans to be nmultiplexed to-tam
files. The2@4, nVRFi §¥ excpracessingeunysts5B08 further consts each
clip informatioui. file such that its entry map and stream attri bute

i nformati oh°%@& i n correspondence with each other. 251:0316) The
format processing unit 5706 creates a BD-ROM di sc incus the directory
structure 204 sHoWA Susatiqg 2 if:rlfﬁrﬁpltycy of an AV stream file, the format

processing unit 5706 refers to the entry map of a corresponding
10 clip information file. In this manner, SPN of each entry point
is used for creation of allocation descriptors. Especially,
allocation descriptors in a file entry of an AV stream file of
a 3D video are created such that, with one of extents of the
right-view stream (to be more exact, the dependent-view stream)
15 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) apair of extents of the left and right streams
that share the same playback time period is arranged such that
20 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,
25 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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167 the BD--ROM scenari o data 5715 stored in the database unit 5707,
(i1) a group of programfiles including, anong ct- r'a. ;13D .11
object file created by the BD programcreation unitand (iii) AV
strew files arid clip xnformation files generated by The nultipl ex
processing unit 5705. In this directory structure 204, TOP is used as
a file system [0317] When cre, tirEgentry of an AV streamfile, the

format pr 1ing x‘é’&#fir%@@er.%f.‘?r Eh&oléggﬁe%k?%%dgfg Pho@ SLESAP

. . > rIG.,
10 clip inftornmation file this mariner, used for creation

of allocatignndesehdPLyHrERLe-aad! 0GRk eNadescrd ptersakn)a ih'@mhs
entry of an 2Wstreamfile of a 31) video are created such that, wt

one of extemds, ehet hermyt g sddBamd L8 1bes TDE & i@ACke1ERes, from among
deoendent -vi ew stream) 15 arranqed at the start of U stream and
extents oftidi@llocation descriptors in the file entries of the AV stream
5 files, allocation descriptors to be allocated to the detected
portions and rewrites the selected allocation descriptors. As
a result, the allocation descriptors correspond to the
arrangements of the 3D seamless extent blocks and the 2D
seamless extents shown in FIGS. 51, 53B and 54. The format
10 processing unit 5706 then selects, from among the entry points
included in the clip information files of the AV stream filesg,
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
15 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
20 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
25 3D images represented by one stream avoid overlap with 3D images
represented by other streams in the same visual direction.

Furthermore, an offset value for each video frame is also
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, the extents of the riaht-view Flew stream alternate as shown

46E. Accordingly, the series of allocation descriptors ic at es that
(i) a pair of extents of the left and right streans that share the
sanme pl ayback circe periodj :d. such that 9,0 these extents are

al ways substaacent to each other, and (ii) in such a pair, the extent
of the right video stream precedes the extent. of the left video

stream [031&8Jmatically adj us\éyé%ﬂﬁgcﬁ'}'é‘t Jde]ﬂt'l'% ol 18 i%#ése§e?%ee{[g%eétsed

streamfiles of a 3D vided, 26 the fornmat "processing unither

from aMOTIXg} ofaingx i Sar egkh 1 @thdLaBnent t Herhayeprhoundasy 4800 shown
in FIG 48 and other recording areas in which data is recorded)this

case. the fasrmiepratass dther Ubt+e5(06 f.irst. Selects, from anong
the allocation descriptors in the file entries of the AV stream
files, allbrailon descriptors to he allocated to the detected
portions and rewites the selected allocationptdrs. As a result, the
al l ocabi on deschigtanSteor rigspdain RAM tdiies @rimaage ment2s gefnetraer 31 )by the
seanl ess extent blocks and the 21) seanl ess extents shown in FIGS.

51, 53B arfPBURt The desraimg N0 tPEGO6s $Bngoumett 0Bt hein tselecitsed riam
anong the entry points included in the c aion files of the AV stream
files, enttiET0itHR £ ¢ FE-AMbcHt ey i arhe etk drpoits owssteando be
rewites the selected entry points. As a result., the play sections

of the padfit'eiGhfiSllor HE2 R (He tiifo BN &AM ehsc. Mass production of

the BD-ROM disc 101 pertaining to the above first to third
10 embodiments is made possible by using the master in the press
process.
[0321]
<Supplementary Explanations>
[0322]
15  <<Data Distribution via Broadcasting or Communication 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

20 portable semiconductor memory device including an SD memory
card. Also, in the first to third embodiments describes the
example of an optical disc in which data has been recorded
beforehand, namely, a conventionally available read-only
optical disc such as a BD-ROM and a DVD-ROM. However, the

26 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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information 42, which are included in tni:playlist files 5202 and
5502, correspond to the 31) seam ess extent bl ocks and the 21)

seamnml ess extents as shown in FIGS. 52 and 55, [03181 In addition, by
usi ngdept- information 5710 20 stored in the database unit 5707, the
format processing unit 5706 creates the 31) neta. data 3613 shown. in
FIG . 37A for each of tne secondary video stream 5711, the PG stream

5713, and 4 benl6irstheamSild: i & POositiicans 0f &{‘@zgfd‘i%gasmﬁ’éﬁ 852 BD-RE

within left and right video franes are autonatically adjusted so that

25 3D i magesd cepresent e d bya @nanstt eant aY ald averlap Wit 85 + HBg8S ve
represented by other streans In the sane visual direction.

Fur t her norepbedi wéifset mugl ve fide®achevé deontr amBniiiaal S@evice may be
automaticall yted so that deptts of 3D i mages represented by one

st ream avointagreenend iw alhl depidis defri3B i orges, beps ekentead iy ket
[ 0320] Thereafter, the BD BON di sc i mage5702 generated by the

f or mat  pr ofcexsi e UM ays706 dsvioaverted. into Wi. suited for
pressing a ap-Rom di sc, then recorded on the master to be utilized
for creati ] the BD-RCM di sc, Mass production of the ED ROM disc
1.01 pertaining to the above first to third 1.0 enbodi nents is nade
possi bl e BYRSHP ¢ he” Fra3eet cprdefeorr B680pY o€ess>>[ 0321]

<Suppl ement]ar%? Expl anati n> [0322] 15 c<Data D stribution via

Br oadcast i %3 ] Gommuni cation. 1

The following describes a data read unit of a playback
10 device in the case where a semiconductor memory card is used
as the recording medium according to the above embodiments
instead of an optical disc.
[0326]
A part of the playback device that reads data from an
15 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
20 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.

25 [0327]

<<Copyright Protection Technique for Data Stored in BD-ROM Discs>

[0328]
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The recordi ng nmedi um according- to the above first to third

enbodi mrents may be, n. addition optical disc a general renovable

medi um avai | abl e as a package nedium such as a 20 portable

sem conductor nenory device including an SD nenory card. Al so, in the
first to third enbodi nents describes the exanple of an optical disc
in which data has been recorded beforehand nanelv a conventionally

avai | abl e read-@oly, 0phiCale =36 $HCH ASpacBR- RONGand 3 DVHROME  dara

However, the 25 enbodi nents of the present invention are not limted
to these. FoforxadRIea el l@rdd Ral qdevt Le AV idL8nda SEuMbE€Bn of the
content that has been distributed via nadca,- np. or a network into
conve i onafbylavahd abheo Vermd.abheyopkptahatiss. such as a ED--RE and a.
DVD- RAM arrangenent of the extent according to the above enbodi nents
may be use@do3tere the term nal device may be incorporated in a
pl ayback. device, or may be a device different fromthe playback
devi ced [0324] EcoP| aybarkdpdiSen tondessopl®denofy iGardY ijp@325jpyitesht
foll ow ng descri bes a datapl ayback unit of 10 device in the case
where a. seWeorduet or penbigesaidlisyusiedass t Weerecuralcageredinuhich
according to the above enbodi nents instead of an optical. disc.
[ 0326] a part oftthg daleapragpaékddeni eect RArRP¥ads GacaYErieA- The
optical disc is conposed of an optical disc _drive for exanple.
Conpar ed WFERTYRFR 4258r 1S off FheXpTrayBackVHEFPcE- THAT: PEadeddatstream,
from a senicqgguctor nEnDré card Ls conposed of an eéplusive irface

r h

(1./F), | ni°Tmtedefarf§Ta ardiShct G2 Spr 6PFdelCTWPheEhE2 pfaybatacoded
devic§ and theis QPPnted in 20 the card slot. Weniconductor nenory
card 8 in%%r?%% following manner.

[0330]

The playback device has recorded thereon beforehand a part
of data necessary for generating a “key” to be used for decoding
the encrypted data recorded on the BD-ROM disc, namely, a device

15 key. On the other hand, the 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

20 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,

25 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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into the card slot, sem conductor menory card , 1S electrically.
connected he playback device via the | / F Furthernore, the data is
read fromthe sem conductor nenory card to the playback via the I/F,
r 5[ 03 27 ] ccCopytProtection Techn.Lque for Data Stored. in BD Pal
D sc>> [ 0328] Here., the nci:chainLvm tarphrotefttiing
co-gyr?' "ght of dadma recorded on a B111--R0O1,1 disc is decal Lbsk. as

an assunpt.i Wi u . .
From a st %@‘2&%?@“&% &%ngagepﬂ%ﬁr@%%%%%% p;EHr%%{e boiZdhed as

EKrot ec. LLon-cyu1qaldsf thekBati-ght t¥nof ciatan tAeF & &ff- Lot vh Lidddbdeq
whi ch a part of the 6.adha recorded. on. the 12,11-' ,ROMis

ensammot adss nde-ienct ypt edv dat as i sne f Q5o Xanpber . a ' vi deo, skrream

an audio streatc, or other stream In such a case, the encrypted.

data is depeted ..1)in the foll ow ng manner [03301 The pl ayback
d.evic alias t'ecorded thereon beta ehand a part C' data necessafty
for gefAcrat i nedteer ke ltay/deelk usked deort rdecodicng 1iblye bentr yjpkedrdatygted
recorded on. the BD-ROM di sc nanely, a device 15 key. On the other
hand, the d830-ROMiest drashee@or-ded thereoxteotiaybpakt defvitdwe atreot
necessary for generating the 'key".., namely , an MKB .11E.;:y :010c
k) and er|R¥3potleitk lthelarrcofpted fdet manwel gssanhenpiyppbadkt feve deeyhas
The device key, the 14E-13: and the encrypted title key are

associ at e Vi Gheraret helevigrdkey terth PRPIFFETOHSKGRTG edPmnand
a particular identifier witten into a, SCA201A recorded on the BD

- ROM di sc "H6%* SR6RGVIRISS €12 1edemel yRed MR ol T D YheAhehe volume
conbl et 1y 0oL, Lhe ot o6 ey (he MIE. the enertl e e
be ecodedcd hRUUET. LA 25 G0 Y WIS e GULN N bl o e
gg\e/icicfei Eg;éﬁltiahfe ﬁeﬁﬁgg}y%gyg%etértﬁ ikne tihse fér{caxt%yeéjetcirélfet qgey} I13aased on
the correct combination of the MKB, the device key, and the
volume ID.
15 [0332]

In order to protect the copyright of at least one of a video
stream and an audio stream that are to be recorded on a BD-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,

20 akeyisgeneratedbasedon 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

25 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
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and the volune ID. Only when the title key can be obtained as a
result. of the decrvDtion, the encryrited data can be decoded using:
the title key as the above "key". [0331] When a pl ayback device
tries to play back the encryr ed data recorded on the EDROM di sc, the
pl ayback device cannot play back the encrypted data unless the

pl ayback device has stored thereon e device key that has been

i at edg ehang ; ditil 5
associ at edde bedoF ehands 1 £RGHYRLE E'Elég%%%ﬁblteh& G%ectthghg%/deﬁgr k&y©

andt hevol ume 10 1D recorded on the Isc. This is becaus
necessary éorrigecadt Hor-éberensr ynat ededabaronaneky, a title key can be
obtai ned only by decrypting the encrypted title key based on the
correct cohdmalti on of the MKB, the device key, and the volunme ID
15[ 0332 ] In order to protect the copyright of at |east one of a
vi deo stream arithan audive-steeatibthat marchdroi e reeor dedoerca iBly RCGMhe
disc, a streamto be protected is encrypted using the tit:Le key, and
t he enérypterlysigleami sheetoraed conddveoBD: ROMIHRSY], dNext i s 20wl keyble
generated based on the corathiatic)t the MTE, the device key, and
t he vol unet? B, TaR@TrERESt Neféukeyther édery pthedBUsRAY dheckdfosexasmpbe,
be converted to an encrypted title key. Furthernore the MCE, the
vol une | D, tihd "eréeeiE pi&d %Pﬁlbcﬂbzear@orétorﬁédabheth@n¢{}wxmkable
di scpl ayback devige , .

semiconductor memory device and a portable semiconductor memory

card such as an SD card especially.

10 [0334]
<<Recording Data on Recording Medium through Electronic
Distributions>

[0335]
The following describes processing of transmitting data
15 such as an AV stream file for 3D video (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
20 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.

25 [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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stori. g thereon the dw ce key- to begenerating the above key can
decode the encrypted video scream and/ or the encrypted audi o stream
recorded on the BD-ROM disc u g a decoder, In this manner, it is
possible to protect the ( PY: of the data recorded on the ED- ROM
di sc. [0333] above-desnmechani smfor protectithe copyr of the data
recorded on the BD-ROM disc is applicable to a rec., cling nmedium

ot her t hagekhe BPnROM di s+ £af1 1exanple .z dhe deahapbn SR sksodPPeduckt
c ab e to a readable and witable sem conduc,...or nmenory device and

a port abl efsenteoneuet Oh FDEY Lahdrsiehrasnade SR €anhta espeedat | Yere,
10[ 0334] ccRecording Data on Recordi ng Medi um t hrough El ectronic

Di stri but icor" pl8yB36k ddel doldcamisngddesdrrikes iphotessingtobn of the SD
transmttinct data 15 such as an AV streamtile video(hereinafter,

" di stri bumegwrdatcard tfodrheld dbacknaeyi cerdcccondi ngatemihe abeveead
first to third enbo tents a electronic distribution, and

causi Mgpl afsadk fdevitcdont bnfecortdithetadicserd bet ¥ ohudada server together
semcol..1:,.ctor nenory card_ Note that thel ow r]%_ZO operations may
be perfor fédbyha Spresnal sobo tam el - d&\\ édehsrilpepftérm hgfpmaation
processing instead of the above playback device, Also, the follow ng
descripti 6 FPBaSBd"YRCF A AR UrptE G EFamtlife 28ehfleBhdieCor empryber

card that is a recording destination is_an SD mem)rX carg )
specific to the SD memory card, more specifically, a serial

number of the SD memory card. The identification information
10 is used as the volume ID described above.
[0337]

The distribution server has stored thereon pieces of
distribution data. Distribution data that needs to be protected
by encryption such as a video stream and/or an audio stream has

16 been encrypted using a predetermined title key. Here, the
encrypted distribution data can be decrypted using the same
title key.

[0338]

The distribution server stores thereon a device key as a

20 private key common with the playback device. The distribution
server further stores thereon an 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

25 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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rfl-1,r1 The playback device eludes a card slot as desccabove. An SD
menory card. is inserted into the card slot. The playback device in
this statetransmtssna.ea.t.o, request: of distribution data to
distribution server on a network:. Here, the playback device reads
identification information of the SD nenory card fromthe SD nenory
card and transmts the read identification information to the

di stributipp;sefver together with the transm ssionrequ.e t The id.ent
if icati on int ornma Lion of the SD nenory card is for exanple an

identification mapber Specifike 4ioukhenSDsaBHREY gféﬁéjrat{@é €public key
specifically, a serial nunber of the SD nmenory card. The

i denti fi cathodrha ObBtIHNLED1H & WSednas riBic4 ool HEBuhEs destr idhedhpe,
above. -7] The distribution server has stored thereon pieces
of di s t theluks, it0fs3 dzityrreDitiitla kely &ibnatdata ibfiatmaneeds, tthe
be protected by encryption such as a video stream and/or an audio
st r eand hasidénhebihcantsy ptedeatrs bigtlee phedeherin e t ahldea ki i derne, st .
the encrypted distribution data can be decrypted using the sane title
key. [0338Thghe gfisdturicbunifommeérnver i8¢ buéssther ecmmpledeviizehkeylas @rf
20 private key common with the playback device. The distribution
server furtrpustldcesey Hevfeomadii vk Sheohroirevltistt he aShigtnef yevices
Upon receiving the transpaissi.on :request of distribution data and
t he identifieatieit itH Seardtived iskatate Shatensry dearides émtt hmve risk
pl ayback device, the distribut 11. On server .f:irstlg enerates a
key from tHe PE&EFOCE IRGYUNERENRKREZ SA P IRe @dnERFFYRLES 42t ngifuded
Rat: > ricriiplis the title _key ustng the generated k to generate
an ena?yptjeta ttrﬁpetqﬁks?klé%utf% dgfa.tjy In the devitTe Iist, an EJ:}cflentl ication
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]

15 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 distribution data and
public key information in the SD memory card via the exclusive

20 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

25 performed as authentication of the public key information.

These checks may be performed in any order.

[0342]
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Next, the dieserver generates public key information, The ruhiic key
in:r.Oltirat: xoni nol tide s for exanple, the MKE, the encrypted
title key, signature information, the identification nunber of the SD
menory card, and a device list. The signature information includes
for exanple a hash value of the public key information. The device
list is a. list of devices that need to be invalidated, that is,

devi ces that haye) rigkcf 5 %@f@@ﬂﬁé&egnpluﬁyé}f}fé& Oélimén%)éﬁtgﬁ%i%%ttaion

included 10 in the distribution data, In the device |Iist,.

i dentificatinDsriuihes OF tthd UNCiQD 4PN d uddentd fhed Wik ¢ ey
respect to each of the conpositional el enents of the playback device,

such as t hentlesicei keyhataHud khe-idegiecodest i bA3MAILAD ER@red in the SD
distribution server transnmits the distribution data and the public

key i nf or megnarny toatdeipsaybadkideyi cee dhedpkayback device receives
the dietribua and key information, and records the received
distributi 4Rt a and key information in, the SD enory d via the
exclusive the card slot. Encrypted diseribtadon data recorded on the
SD menory card R &heckeis reriisimgd tdve whelilhiccuarbasmtvalor icrlichdated
followi ng manner, for exanple Firstly.ee types of checks are St

per f or med %%S%\%t%nt:h@appggmf kelye imfdranakel an nfiak ¢aes ohhe Thesd value
checks may, be rformed in. any order. [0342] Check is
per f or ned Jorh‘?l‘gﬂfﬁé’}hjé? the FHeRtFUEat iBROTHRBERBLI on of the SD nenory
card incl utjfjj i]n t he public key informati on matches the

i denti ficatloh hunber stored in the SD menory card inserted into the

card ot, [034 ) .
Slb [ (:?’)] Check is performed on whether the playback device is

excluded from the device list indicated by the public key
information, specifically, whether the device key of the
playback device is excluded from the device list.

[0345]

15 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

20 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

25 example.
[0346]

The above mechanism has the following advantage. If a
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(2) Check is performed on whether a hash val ue cal cul ated based on

t he public key informati on matches the hash value | ncluded in the
signatu.re if: nation. [0344] Check is perfornmed on whether the

pl ayback deis excluded fromthe device list indicated by the public
key in.formati om specifically, whether the device key of the playback
device is excluded fromthe device 1034S] If at |east any one of

resul ts ofpidgrchecks (il ( bSmpegath ?131t he phayback deyi ge %h%f%ion

decryption processing of the encrypte ata, conversely, if all o

the resul t gpeigtdie) eheekBaleB)id10 E3e dh§ B BhrutasMeorines playback o

devi ce authorizes the public keyst ion., and decrypt s the 20
encrypt edl £l keydy nehoded whent hes bl & ¢ tkayisateeaatiion tisi 8 @ onic

devi ce key, the MKB, and the identification information of SD
menory cardi¢therlebyido, obt@rresgdddiendel plhe-dea, _olfackidevicd€ication
further decrypts encrypted data using the title key, thereby to
obt ai na Vimeerst rearmaared /1o tan dudtbesfieeans forstexanpbee] 0346] itheed
above nmechani sm has the foll ow ng advant age
as part of the public key information. On the other hand, the
playback device that has requested for the distribution data
inevitably needs to compare the pieces of identification
information included in the device list with the pieces of
10 identification information of the playback device, its
compositional elements, and the like. As a result, if the
playback device, its compositional elements, and the like are
identified in the device list, the playback device cannot use
the public key information for decrypting the encrypted data
15 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.
20 [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 is Dbecause 1f the

25 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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pl ayback dev' eo. conpositional elenments, and a function (program

t hat have risk of being in.an unauthorized manner are already

kri cAvia when data is transmtted via the electronic distribution,
correspondi ng- pieces of identification information are listed in the
device its"- and are distributed as part. of the public key
informatim On the other band, the playback device that: has

request ed d0rqt he, dicsihd Quthian data, b neyjtabl y, needs,d %&@H@{ﬁ%@f a

pi eces of identification information included in the dcév cc _

with the pprees Diy 10 deghi fbsatbopri Haid®) i eRrgal 1hHei phayback same
device, its conpositioelenents, and the like. As aresult, if

pl ayback devdwe; fidst conpasitbir-anali el enedt S,s apdpbbeibike @ € identify
identithe device list, the piaynack device cannot use the public key

i nf or mat i ove foredecryptiizeg plrederersyphadudatehdbi taclawed drodilets by
di stribnton data even if the conbination of the identificatimm,

nunber ®of Re¢RESMiTEGUINE edode theckKBL) enThypttdrej tite keypemrabsdhe to
device key is correct. In this manner, it :Ls possible to effectively
prevent di%¥¢oHutFlon ddeatifomsrberng infedmedn amant hohe bedmimmesiuctor
[0347] The identification Information of the sem condl nmenory card is
desi r abl y TR ih Cca PetdFer Agnar@achadvigh gonfiderdgflidentialdnder
i ncl uded na recording area of the sem conductor nenory. card This is
because i {3 fREAuteitt EPPCARPOALE AFOF RPRI 1 BROSTRRIER HHaN Rering fmmassred
of the SD nqur%%as been hammered with in an unauthorized manner, it

i s possibl'&Y ST VTP S 7endty3%8 card. In other words, if

t he t@gperHQQ gtloms generation of a plurality of sem conductor
menory cards H ing the sane identification. information, it. is

! o avi ng. A I nfor mat s
copy broducts by per e REHACL RE AbOrE EIEEk: (13 her el o7 (et ured
e S B L IS e LA 0 Wi e

sem conductor nenory card On a récor confi

oF der 10 PrGE eclxddiord denk LILeat] 80, 07 OLERLEAIALY Ol NO1LRIB B0y

with in an unauthorized nmanner. 1 e~recordi ng area

T s b e i
el ect nscal |ye g sconnect ed iframra teeard £OLaFecosdof Bl d&td@rding 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

20 only via the control circuit. For example, assume that only
encrypted data is recorded on the second recording area and a

circuit for decrypting the encrypted 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

25 causing the control circuit to store therein an address of each

piece of data recorded in the second recording area. Also, an

address of each piece of data recorded on the second recording
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15 (hereithafter "first recording az recording area (hareinefter,
"second recording area") 1.53 provided. Next, a control circuit.

excl usively -accessing the second recording area is provided within

t he sem conductor nenory card. As a result, access to the second
recording area can. he perforned 20 only via the control circuit. For
exanpl e, assune that only encrypted data is recorded on the second

recordi ng area i 1 GitkgWd ohoy, decrypting-the encrypt eddetd d Sace
incorporated only within the control circuit As a result, access to

the data resoydet ednthe1secondit ecor didih @A a¢daddrdsheo paxadi9ied o
only by 25 causing the control circuit to store therein an addreéss

of each piefedatadataorecardedcha theosecondoracagdangaarea. Al so, an
address of each Piece of data recorded on the second record n area
may be stofed4dhly in. the eon rcircuit:. In this case, only the
control circuit can iden ddress of each piece of data recorded on the
second®r ecor di nf? Hrexagd34gre the idemttiHe dsiemher®mision of the
identification informati on of the sem conductor nenory card is

recor ded oPCBEOPAIREEDF digePial eardan sapplPrdeionn prlugy e opk eetdan oy
t he playback device acquires data. fromthe distribution server via
the el ect rohf?: RS APPYACRSA CanBrPEEBRJSPEHe tARGUPR dehlat @y iarik Ievice
sem conductor 10 n§§§¥%ﬁcard the followi ng p oceis peitaorned.

Firstly, theTapp?s oMo ghanT T $5TiERUARORCRRELCT efftreridle Gilacitonic
Uhe son 2 ReT 07 b AP o (T RR SHEEACUR P RE Ocbig TaE Se A st or
P s R P S e T e
Sopl 1 cati oS ABE AR AN RS e ARBLEL £8 A R QTRLL O ok e
w th the THEERPT o8 OhET fitholy, [ aR D ELEe) | 80O R AT ene

further recgedsseidiec{dd sintorpidiog areanal SLhe Sem.LANIUGHC RPMRIY

card via the memory card I/F, the pub _Key in .
di stributiancsaiad eeenved Lo theodistiitd ORSELYESnED 1&5PARSE-dOs o

t he transm ssion

15 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

20 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

25 request.

[0350]

Note that the above application program desirably checks
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. 2brequest, [03503 Note that the above. P.E beat ion program
desirably checks whether the application. rytogram11l. tSelf has been
tanpEJ,-,r- ed wit h, before issuing- the access request: to the
control circuit: of the sem conductor nenory card, The check may be
performed using a digital certificate conpliant with the X, 509
standard. U Furthernore, it is only- necessary to record the

di stributiewdatache 4961 {ta6lof ecHing iaea rohatheserbaprducd Qfith,
menory card, as described above. The access to the distribld;ign data
may not beéecung akkednbythdeconts ekqaeseut d .tHaf cbhersemmdﬂetcm the
menory- card_ 10[ 0351] c.,Application. to Real -Tine Recording" [0352]
The above feurdadnenbad tieghtryi salds ethenchhaek assyript ipenr folrate dmsAvig a
streamfile and a playlizt. file are recorded cui a ED-ROM . 15 disc
usi ng t hepHerideol t Ideny itfdctaticquecolp ltiketauthidii nghsyskehpoandtehgard.
recortkijAV streamfile and playlist file are provided to users.

Al ter nat i VBIBEhemMarR, bE pos srBlenegereesiyd tobyeperfoE bt ngl pEalibritien
recording, the AV streamfile and the pielist file in a witable
recchdl i ng*&fédidm ik 14§ taTEDOREIPY arsé, O4. LBD- SEMRCORABECoR REFPTY
di sc,, and a._sem conductor. nenory card (hereinafter, "SD RE disc or
chal i ce") ,Cehil &sog?ﬁgrﬂhéduég?’vew Tlﬂet?’féc?%%&%é:&“eAélSté‘letrlé)rhldtaita

fil d playlist fil I t he AV st fil
S t.as p "’Vt & o5 { FARRAS 150on bt 5P¥od “BHCE T oo BE U1 r ol e

encodi ng rt| e t signal perforned by arecordin.g
d.evi. Jt?f’rné"(cq%:eﬁ ;" streamtile may be a transport:
strea%obt ﬁeﬂ as a reswt of part. i all cation of ad 1. ji" t al.
| y- input transport streampertanted 181 by the recording device.

L0353) <<Application to Real-Time Recordings>>

[0352]
The above fourth embodiment is based on the assumption that
an AV stream file and a playlist file are recorded on a BD-ROM
156 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
20 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
25  signal performed by a recording device. Alternatively, 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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The recordi ng device performng real-tinme recording includes a video
encoder that encodes a video signal thereby 5 to obtain a video
stream an audi o encoder that encodes an audio signal thereby to
obtain an audio stream a. nultiplexer that nultiplexes the video
stream the audio stream and the like therebli- to obtain a digital
streamin the MPEC42 - TS f ormat, and a source packetizes: that

converts TS packetscsanstidtadinget he 10 digital streamin the MPER
-TS format into source pa.ckets, The recording device stores the

1, 1PE&Q di pii=d]. stream ;diet. has been converted to the source

packet format in the AS streamfile, and wites the AV streamfile
into the ED- RE Tisc recodie g kéevi0854de Abbimipar aleall wiine t AR cording
processing of witing the AV streamfile, a control' unit of the

r echaTdr gt @S gendircite sraccpldp tiaftc mmeatdesn el iviieleand igha Ipltad ety
file on the menory. Specificaaly: when a 'user requests for

per f or fi ng- EEERATNRY VBICecessFagh . tdreaedriict entodénitthage aAeapdmpvas tanedim
filearidaoliT 20 f lies :and wites the generated .1:N streamfile
and clip iTfBrHatiFT Y €9 fis-aife 3BDaREE strgamhe Mukéiplexackhat
case, each tinme a. head. of.: a GOP of at video streamis detected
from a traRSgorRie%ts ddif recix e 198 it SWELo Gtieidh @tk tdeodR ke

of a vi deq:hsetr am.i s 8§ner ated by the encoder, the control unit 2

of : the recordi-hd UBVIEe at dtiF e a SBFSaH l&nthedﬁ%@%?'eT%pfs?W%%g&nd

o3 ofenh dhe BRI BEL of 5 spuAE PRGSL D ULE (Be. Ly

o 16, SR g8 TS SR POl 0 RO TRl IR e

i

COLOL e A0 £ en MM O A0 Ll 31 AT S L0

the clip igdowmidenthil £vi st S€imiM BCCA ARG WHlBE disc or the like.
[0354]

15 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 clip information

20 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

25  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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an attribute of a streamto be recorded. In this manner, after 10
witing the AV streamfile and the clip information file into the
BD-RE disc or the BE-R disc, the. control unit generates a. playlist
file that defines a playback path of the Al! streamfile using the
entry map included the clip info ,ation file, and wites the
generated pia list file into the BD-RE disc or the 15like. [O0Olc;

per f or m ngHcheTabane fHoOcHas sist @nktetiie, KRAlrt i AR of 86 Wi NG mdd IS the
possible to record, in the ED-RE disc or the a. file group :having

t he hi er ardhipcisfouatttient halei rnedbdesinzd the Mastafealef coe, ihercipg
information file, and the pia's, file. [05.56] <<Manaced Cop- : 05t
The pl aybacktded,céhaccondrngy toithedds rest “te thigld embodiefermtisgrapat
further have a function ing a digital streamrecorded on the BF-ROM
di sc 101 it @eansbhee Y@EOr dd nighe medi umdsyi rper for riheg ofmragbeincopyhen
Here, the managed. cop a technique for permtting copy of a digital
stream a Pieayread Afethg €OFp lisnhertmabiroADRi Péctand  ahhappPheatilomnit
program froma read-only rtanprding nmediumsuch s a Eli-ROMdisc to a
w recor di ’§IediGm bﬁL@ngheLﬁga@age’ #hee e~ it Hentecat Pore WAHFE T e the
server via - at,ion succeeds, Here, the wwitable_recordln% medi um
may be a. &E Y BHEDD JiREHRHED R SESERE, atBFiPYEER 13TpVPandoa

M D- RAM and..a portabl.e sem conductor_, : . :
M 1nclud3ec{ inthe ¢ Tp (J?n ormation file is set in accordance with

an attribute of a stream to be recorded. In this manner, after
10 writing the AV stream file and the clip information file into
the BD-RE disc or the 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
15 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

20 the AV stream file, the clip information file, and the playlist

file.
[0356]
<<Managed Copy>>
[0357]
25 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
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menory device such as a hard disc, an SD nenory card, a Menory H)
Stick (TM , a Conpact: Flash (TM "a Smart Media (TM and a

Mul timedia Card (TM The managed coby allows |imtat., CLef the nunber
of backup of data recorded on a read-only recordi ng nedium and a of

t he backup_ [0358] 151f managed copy is perforned from a BD ROM di sc
to a BDR disc or a ED-RE di sc having theordi ngas the BD- ROM di sc,

t he managegeCopy b6 JeoddBthPmERREd ROt Heteeamber Re0LHEE 0BG 5
BD-ROM disc in the order fromthe innernost tra to the outernpst

track of theeBBnRGMedise pe2®i0259%]g bbprranngedigopylistperd oanpdaylist
between different types of recording nedia, trans code , to be
per f or med, fhie=, 'at cans wottettha® Tom ifidie;, 3bd. fh aphligstiricanprecorade d ram
a BDROM disc that is ato an 25 application format: of a. recording
medi um t hat riesdacodpyrelestd vag neHiurosueRambBBD 1R diagste@dwritable
i ncl udes processing of converting an MPEQ transport stream format
into af MPEGON®Ng medium only in the case where authentication with the
server via communication succeeds. Here, the writable recording
medium may be a writable optical disc such as a BD-R, a BD-RE,
a DVD-R, a DVD-RW, and a DVD-RAM, and a portable semiconductor
memory device such as a hard disc, an SD memory card, a Memory
10 Stick (TM), a Compact Flash (TM), a Smart Media (TM), and a
Multimedia Card (TM) . The managed copy allows limitation of the
number of backup of data recorded on a read-only recording
medium and charging of the backup.
[0358]
15 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.
20 [0359]
If managed copy is performed between different types of
recording media, trans code needs to be performed. Here, the
“trans code” 1is processing for adjusting a digital stream
recorded on a BD-ROM disc that is a copy origination to an
25 application format of a recording medium that is a copy

destination. For example, the trans code includes processing

of converting an MPEG2 transport stream format into an MPEG2
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program stream forsat or the |ike and processing ' reducing a bit
rate of each of a video streamand an audio Ert r e aM and
re-encoding the .video streamand the audio stream, By perform ng.
the trans code; an AV L,-; ttedinif. i 1 e ; aclip information

file, :arid 5 at play-list :1.1e need to be generated in the above
real -time record.ing, [03601 "How to Describe Data Structure". ';
"?-,,,11 L rAm s tream HOAGSEAd t:he fi il :
enbodi rrent%ll,‘o%ﬂaem dsé%%e%r? ructur ecgiﬁn%}{uegéslh% raer{)dzgtﬂgg:etss{yrlal t l?rfe “Sthered
are a pluralbiy ecdigcaesm @l dMQ RAELN HAWRY ddedel el Red-dype ng
"44' that can be defined dy desrunibing an initial. value of a

control varéadheo@nty aheyel d€o gerdinti K14 itheaiud o serteRCery pASe g
arbituary 15 data structure "If a predeterm ned condition is

sati sfi ed; tipz edetrer obded amfror pareon f51defd nedp"icanrbet dehi fede Pyand
describi "" in. an if sentence, the condition to be satisfied. and a
vari abbe t® beagkisatfihe téad whebetheneoadietii dn ithesabskti edall4time
this manner; the data structure described in each 20 of the

enmbodi nentsee@rdbed descri bed using a high | evel programing

| anguage, . Accordingly; the data struct ure is converted by a.

crmputer i P&, conmputer readabl e code via. the translation process
performed by _a. conpiler, which includes "syntaz. an a l. 'IS1. S"

., "opt | ndSSHRYito dpseribesureeSarretateron", and 25 ' code
Tinmeration!, :and the dat a st.cuc tu.re converted into the readable
code is reg$% on the recording .nmedium, By describing in the high

bart: 180 09T AT o R Ae0E B8 0303 i LR SrPaainrbtin ahsaca

.ct - ori t i fical ray t ,

S a1 o e R A M A A R L B S iy
| . t ta, struct is, substantiall,

Ptval ents BUsBEst0f B r il P p AV i R R Tbds Vonag can

protected 13 q@£ 1 GRIPHL &fe d VBN APD 1036211 value of a control variable

and a cyclic condition in an if sentence. Also, an arbitrary
15 data structure “If a predetermined condition is satisfied,
predetermined information isldefined." can be defined by
describing, in an if sentence, the condition to be satisfied
and a variable to be set at the time when the condition is
satisfied. In this manner, the data structure described in each
20 of the embodiments can be described using a high 1level
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
25 “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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ccPositioning of Playlist File and Cip Information File in Progrant
10[ 03621 A programin an executable formatter pe.rform ng

pl ayback processing of an 1-P; st:reamfile in accordance with a
playi ' c't file is |loaded froma record.ing -mediumto a nenory
device of. at corerriter. Then; the programis executed by the
conput.er, Here, 15 the programis conposed of a plurality of

sections lﬂkéahﬂed{r%@éy deviSened ft%ér?%' Hétbeal&ﬂ%ﬁﬂe t8Xks %‘?:%c%re

a data sect: ,on, a bss secti on, a stack section. The t

section i am@@@ﬁ?dc@foaleﬁ@éa Péﬁ@.‘{agé’f Jee-spriegnam . a@”ax'l ’Hﬁfé‘y type
val ue, and unrenritable data. The data section is conpsd

initial 20namabare vand atdtaothehe tldss ke fiewWirkt, eﬂnﬁ%&%@@iﬁutég a YPare
the program A f ile accessed at any tine is recorded on the dats.

section ofoff heéheecprdyngmmeditumothe bs®rsect i oRei ndtlesstdaid@ure is
havi . ng no initial. value. Here, the: data included in the hss
section i ssubeﬁiéac@mm?dl)bye@hev@legtanm rC lpden-am tTestekdr?, Sthe data
section_ Accoadinglxi" an area for- storing the bss section needs to
be prepar etFiir ke RAvdetiedned hyoperted. angaconpblieepr dboessitrigror
I'ink proce%@ln The stack section is a. nenory 186 area tenporarily
qiven to t 'ﬁg]ogr am as necessary. A local variable tenporarily used
in proceSS| each of the flow chart is recorded on the. stank
section FHaOWHeh 2TheP Prohtam Falenpifali 38dINEATIALEPEl Ridleuen
is set for the has section, necessary area is prepared for the stack
sect|on am>>"""The playl.ist file and the clip information
file onverted into a oonputer readable: code and recorded
on a recor I'ng rredi um as descri bed above In other words, the 10

Punte.  H o awga% i 2t SR60 e Sé%?%ﬁfﬁf%%%}%? playpack
r ecor ded %:c?ééé&r?q ase g 8L 80N LLYE ) é@? ghove dabe seatlan o,

at a time of exec on O program ile

i nformati fd | i
enbodi rren?ﬂsqllaér elesegﬁ%ﬁét%%%gng acorrpcgqu{ E{) ?r:eérl% g‘{é“{%@}’ drearlrcaemOf
at a tinme DhopxaeHt théﬁ Lhe program;: On Egﬁtgﬁr}%{)tﬁ@n&o r%hf:‘er Here,

playlidt file and the clip infor tion file eac not arount

j ust ps eseiabiograh datamdddd6bh 20,1 SyshemiSt sd0368]s éﬁCQﬁQ-n{éQnéx%z
t he above first to third enbodi nents,

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

20 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

25 section. Accordingly, an area for storing the bss section needs

to be prepared in the RAM determined by performing compile

pProcessing or link processing. The stack section is a memory
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ware, a systemUS |, hardware other than the systemLsl, an interface
of the mddleware, an interface between the 25 m ddl eware and the
system LSl, an interface between the m ddl eware and t he hardware
other than LSI, and a user interface. Wien these parts are
incorporated in a playback devesewith one. anoth parts c:pera: This

results a particular functi on_ ; 0367 By appropriately defining
the interfagee; of eitheor y@éﬁ @@dtﬁ@epf eihagce hetyeenthe 15041
m ddl ewar e and the system L is possible to realize pendent

devel opnen\tgrp@wél@m@xﬁﬂwms@alcmg; effdicierhaleyveopaRm of the
the user interface, the m ddleware the system M of the ayback

devi ce. Not Bow haiarttheserddbeid@eestaE &t @s siekbirednusivBge vieid ©UShd® the
classification nmethods, [Industrial 10168] The present

i nvention pebataes 10 mivichhigide of phaylay iblbacksaset for the bss
stere. o-scopvi deo. According to tj--t invention, a playback path

i nredi at beﬁfemieion,aahd@ negeped rybeteresspereasedficr vhded-aarid section.
nmonoscopi ¢ video by perform ng allocation of a video stream of the

st ereoscopl@8&4ldeo, as described above. It is clear that the present

The playlist file and the clip information file are each
converted into a computer readable code and recorded on a
recording medium, as described above. In other words, the

10 playlist file and the clip information file are each managed
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

15 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]

20 <<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

25 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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20 insrent.ion is industrially applicable. First 3D extentock Second
3D extent bl Layer boundary 5004LLast exte3D ext:d ock 5004Raxten
i medi ately before |ast: extent 51013D seanl ess extent block 510221)

seanl ess
seanl ess
seanl ess
oath for

1]

10

15

20

25

extent. block 5131L--5133Lextents of 2:iew streamin 3D
extent bl ock 5131R-5131Rextents of right-view streamin 3D
extent block 5111pl ayback path for 21) video inmages playback

3@eVig§Ptﬂﬁ§&§%@Its operate in corporation with one another.
This results a particular function.
[0367]

By appropriately defining the interface of the middleware
and the interface between the middleware and the system LSI,
it is possible to realize independent development, parallel
execution, and more efficient development of the user interface,
the middleware, and the system LSI of the playback device. Note
that these interfaces are classified using wvarious

clagssification 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 is 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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11:0-2a long junp in a 31) playback path across a | ayer 15 boundary
10 : LA recordi ng nedi um conpri singase- iew streamfile and a
dependent-view streamfile recorded thereon., the bass-view stream
file to be used. for nonescopic video playback t he
dependent-view streamfile to be used for stereoscopic video playback
in conbination with the baseview streamfile, therecordi ngHunmhavi ng

me: St ereosconk 6hIRN0SCopkeeshalfifeal 219 BLELOSEARECospRAiANd
m)noscopl 0 specl fic ar ea, t he ster €0sCcoplI Cl nbnoscopl € shar ed

area being a comipguous asggaséOnbesaceessgd Bovhkwhil e a ster oscopic
video is to be played back. and while a. nonoscopic video Tpl ayed
hack. , 5102 2D seamless extent block
5131L-5133L extents of 2D/left-view stream in 3D
b seamless extent block

5131R-5131R extents of right-view stream in 3D

seamless extent block

5111 playback path for 2D video images
5112 playback path for 3D video images
10 Jl 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

15 boundary
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t he stereoscopi c/ nonoscopi ¢ shared area being area in which a
pluralityextents belonging to the bas streamfile and. a. plurality
or extents belonging to the 20 dependentview streamfile. are
arranged in an interleaved nanner: both f the stereoscopic
specific area and the nonoscopic specific area being contiguous areas
| ocated one after another next to the stereoscopi c/nonoscotic 25
shared area, the stereoscopic spegi{idc area being an area to be
accessed imedi ately before a long lunp occurring in 190

st ereoscopi ¢ video playback andan area in rri)c-i extents belongin to
t he base-view streamfile and extents belonging to thedependent-view

stream file arel arg angedrdimhAinddd €l eaued- NBINEra bhgeextiehfSstream
recorded on the stereoscopic specific area being next in order alter

the extentfsiYecanded @lrgdiedsneoscepi ¢ hpaascarile: shateddad @ndreon,
t he wonoscopic speciric area being an area to be accessed i medl ately
beforedba | ong jtuinp lbesarnmirgy igtiOanoia il dob e vided pbaylbeakoandpic
having a copy of the entirety of the extents that belong to the base
vi ewst r earmidiée addylswekrecorded on. the stereoscopic specific. area
2 , The recording nediumof Claim21 further conprising stereoscopic

pl ayback path itHter mdepPendgad: mohewcopke epimay Facke pat® i1p¢ orwaeidon for
recorded thereon, the. stereoscopic playback path_information,

st er eoscopi ke pEagratkpat V1idec b vaypa AT n§OsHE s 0P cWiitdeo the

| ayback, .the stereoscopi c playback
bt ay base-v?ew st%gampfi e,

10 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 to be accessed both while a stereoscopic

15 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

20 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

25 shared area,

the stereoscopic specific area being an area to be

accessed immediately before a long jump occurring in -
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20 path representing that the exte s recorded on the

st ereoscopi ¢/ nonoscopi ¢ shared area and the stereoscopic specific
area are to be sequentially played back but the copy recorded on the
nonoscopi ¢ specific area is to be skipped, and 25t he nonoscopic

pl ayback patii information indicating a nonoscopic playback path to
be valid during nonosoopic video playback, the nonoscopic playback

710 ond bor u0" OSSR BACERs 1T 47 R0Ckopi nuRSUSAT ShePed r BELh

file and belng reco d on Scopi'c sha

and the C@Xtéﬁﬁ%rgéﬁao%%igﬁ t’tfﬁ%?l%cggis% SPEE&w g&fe%ﬁeﬁgég?ndl‘exge%%cs

sequentially played b e extents recorded ereoscop

speci fi ¢ apeBoale o the +3id rei@gendent-%iéf‘geswgaﬁ\d'ﬂqa%qiélr&?% nged

Claim 1, further having plurality or recording |ayers, wherein the

long junb nj unp ieteeraathel I ezeekdt Nathay sy e £F sl 89681 eoMi eW e
st-r. a. file and. a 'destreamfile recorded thereon, the base-view

streanbfi | et esedstop imnaseopifd ovisden tihei dgpaakitniits Wrew st eamnf ide
used farreoscopi c video playback in conbination with thestream
t he recon gkueakist ydddbedadd.crextbet strereextentiss heonaseadinc shared
"-b.i.ch
area, and
the monoscopic specific area being an area to be
accessed immediately before a long jump occurring in
10 monoscopic video playback and 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.

2. The recording medium of Claim 1 further comprising
156 stereoscopic playback path information and monoscopic
playback path information recorded thereon,
the stereoscopic playback path information
indicating a stereoscopic playback path to be valid during
stereoscopic video playback, the stereoscopic playback
20 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
25 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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view streamto the endent-view streamfile are arranged in an
interl eaved manner, startinan extent belo.the d endent-via.rt t11t

t he base-view streamfile. 6, The recordi ngnedi unof d ai n4,
whereina transfer rate of packets stored in the dependent-view stream
file to a decoder is lower than a transfer rate of packets stored in

t he base-view streamfile to a decoder, 7. A playback device for
ple,,,rbng k . | Macj C i dj L y Kk
Gevi e oPwTTS: T L0 P B i IRE B P Ethell, b S AT

streamfil gnangegn%eg%rmedvg)ﬁ%%%r@@é\:ﬁeh‘s‘%@i@%oﬁ)ﬁs g?f& s%n%%ed

base-view streamfile to be used nmonoscopi ¢ video playbac
dependent - yi-ew sheeaRtftbgyt fob8risedchot hat @HBBZER Lo WO fic area
pl ayback. in. condpination with the 15 ba se. -viewstreamfi 1 e a f

i rs t re adebtofod sequemiialmgcblayéacm_dkrl@uaqtmfetﬁentag técorded
operable to store extents read by the reading unit) and a decoder

unit operabhethe receryescopdressesdepttturassgontai ned ben the exd@nt s
fromthe read buffer 20 units, then decoding the conpressed pictures,
t her ecor di ngnedi um havi nga
3. The recording medium of Claim 1 further having a
plurality of recording layers, wherein the long jump is

a jump between the recording layers.

10
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,
15 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

20 file and a plurality of extents belonging to the

dependent-view stream file are arranged in an interleaved

manner, sStarting from an extent belonging to the

dependent-view stream file.

25 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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sten3c. (2 ,/nonosoopi ¢ shared areaa. sterecscooic specific area, and
a nonoscopi c specific area, the stereoscopi c/nonoscopi c shared area
being a. 25 ccn-,.iquous area in which a. plurality of extents

bel onging to the base-view stream file and a plurality of extents
bel onging to the deperfh=hre -view streamfile are arranged 193 in

an interl eaved marl both of the stereoscopic specific area and
tho nonoscepicrspecifi &,areahel ng; contiguous areas |ocated. one af
Let another next to the stereosoopl c/nonoscop shared area, t he

st ereoscopl cspeclf.k.c area being an area in which extents bel ongi ng
to the base-view streamfile and extents belonging to the

dependent - vi ew st reasnddd®rd ahg mesanged i 0lanm Nl efheayed MAghsfer
the extents recorded on the 10 stereoscopic specific area bei ng next

in cr.der afterofhpaexcan sttecodded ehd kiersdedenscopicst mnosaopifd 1e
shared and i e nonoscona. c snecific area having a copy of the
entii.éty.to.a deecidentss]lowatr bebong ttiabhhéchasetei evsHAaclkamsf skered
and are recorded on the stereoscopic specific area, wherein when a

st er eoscopiB) the plasedvbavkadingpunf i sequent & afibgodadsext ent sfront he
st ereoscopi ¢/ nonosconi ¢ shared area and alternately 20 transfers the
read extents to the first and second read buffer

7. A playback device for playing back video images
from a recording medium, the playback device comprising:
10 a reading unit operable to read a base-view stream
file and a dependent-view stream file extent by extent,
the base-view stream file to be used for monoscopic video
playback, the dependent-view stream file to be used for
stereoscopic video playback in combination with the
15 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
20 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
25 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
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beforeC) QG unmp CO r_nereac, I ngnialt when a nonoscopi ¢ vi deo
is played back, the reading unit reads only extents belonging to the
base-view streamfile fromthe stereoscopi c/ nonoscopdc shared area
and transfers the read extents to the first read buffer unit, and

i mredi ately before a long junp occurring in nonoscopic video

pl ayback, the reading unit reads the copy fromthe nonosconic

speci fic argazand fuansigrsqat he to rst read buffer unit wthout
accessina the 10 stereoscopic specific: area. 8.devback video froma

rteco. n tie axpadthi C&f COMEXSddiraokeafiifd WHdd DE{eadafeabagedVi eWe
stream 15 file and a dependent-view streamfile extent by extent, the

base- vi ew mdbheamdldile dpeberused fan bd payi eseniicgdes alaykacl okhred
dependent -view. streamfile to be used for stereoscopic video

nl av. baok coénbifiteet i anotkidh hkethase- Wiew steeamvscopad/mdriescopiitc
operato store extents reau by the rea. and decoder unit

oper abbe t®hared werazonpressed picttnes contai neextents fromthe r&ad
iffer unit , then deco(conprc the recoi:dir nediuung a conus area in
wt extents |):teheletdasescopiewspecific area being an area in which

extents belonging to the base-view stream file and extents
belonging to the dependent-view stream file are arranged
in an interleaved manner, the extents recorded on the
10 stereoscopic specific area being next in order after the
extents recorded on the stereoscopic/monoscopic shared
area, and
the monoscopic specific area having a copy of the
entirety of the extents that belong to the base-view stream
15 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
20 transfers the read extents to the first and second read
buffer units,
immediately before a 1long Jjump occurring in
stereoscopic video playback, the reading unit
sequentially reads extents from the stereoscopic specific
25 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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file andot extents be ncgang dependentw streamfile are arrangedan
interl eaved manner, starting froman extent belonging to the
dependent -view stream file. 9. A playback device for playing
hack video images froma transport stream having a base-vi ew vi deo
stream and a dependent-view video streamnultipl exed therein, the
base-view video streamto be used for nonoscopic video playback, the

ol aybackconbi nat Poe i MR Sa2g. V88 M Pufr A BREN) SilschBading
devi ce conphii$i BEaR %ﬁtlrgf;’]‘ Bejﬂ&l&’é‘ibe%ﬁgﬂ?ilgg P8 Hate 1Pew stream

base-view video stream t he depende transport stream 15a first

byf base-yiew i€eR $hceagtbhiRidbpic/mordes90d RHdesqunites ang
operable to store the extracted dependent-vi ew Vi deo streamtherein?

a decoder upbhsoRarahblle: headeset¥atkhecbase Fuew WHeled 190f skheamit,
and t he dependent-view video streamfromthe buffer units and decode
t he base-vaer@ vi deo stream and the dependent-vi ew vi deo strean and

immediately before a 1long jump occurring in

monoscopic video playback, the reading unit reads the copy

from the monoscopic specific area and transfers the copy

to the first read buffer unit without accessing the

10 stereoscopic specific area.

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
15 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;
20 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,
25 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 switching unit operable to switch between the first and second
buffer units on a picture-by-picture basis so the base-vi ew vi deoam
and t he dependent -Vj- e the timng of the operation or the
switching. unit determ ned. by using decoding tinme. stanps attached
pictures in the base-view video stream and dependent -view) stream_
Ani ntegrated. circuit to be nounted on a playback device for playing

back vi deogkprges:A om ay éEE%%gL?g1%?@fénafégh%§aeﬂﬁ%h?qlﬁgéQTéaved

conprising; a decoder unit oper 0 receive conpressed.

pi ctures cpahaied i r fr t r dj i en
S extents read ' off hs d&c0 b@goﬁi%’%‘er%et%%e

decodi ng the conpressed pictures; an a control u

control . sdppkyndefnt heieonpressad pickures to the decoder
t her ecor di ngnedi unhavi nga 15 st ereoscopi ci nonescopi ¢ shared area, a

st ereoscopi c specific area, and a nonoscopi c specific area t he

st ereoscopi ¢/ nonoscopi ¢ shared area being a continuous area

i nwhi chapl ural i 9v 8 exterivachetengiow foraphasengebasks eadrdd bl € nanges
a plurai Lé of extents 20 belonging to a dependent-view streamfile
are arrangedcimnaarriansppesved mmmenavihg lFases veewistw eandd ol € tiezam
be used for noscopic video the dependent-view streamfile to be used
for stereo3B8pt EAREEEPE aybavk vildesoabineam ont i 1hl eedseheirenin, the
streamfile, 25both of the stereoscopic specific area and the.

non. oscopi BSPECIMLSY aY tacheiSigredht Fqudls HFess et anedoswemt cerideo

anot her nexi tg t ec%ﬁgclnvnoscopic 197 _
playback, e dependent-view video stream to be used for

10 stereoscopic video playback in combination with the
base-view video stream, 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;
15 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
20 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
25 that the base-view video stream and the dependent-view
video stream are alternately supplied to the decoder unit,

wherein
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shared area, the stereoscopic specnc area being an area in
"whi ch extents belonging to the base-view streamfile and extents
bel onging to the dependent-vie, streamfile are arranc 5 in an

i nterl eaved manner, the extents recorded on stereoscopic specific
area being next in order after the extents recorded on the

st er eoscopi ¢/ nonoscopi ¢ shared area, and e nonoscopic

specirk , area {13¥i 19,2 COPY (&gléa:bg:)é]:pagg L' 8y ¢ Bk Ts%teé(ﬂfﬂgzutnqaé is

bel ong to the base-vie Pile an recorded on e stereoscopic

specific ai€Bermi r s Vi i g
control wunit c%ﬁ?cﬁ@smgg?eﬁ?zégqﬁgﬁteiealﬁlﬁrggg‘e:‘ r%?néﬁﬁgdlgé(&%dw& ES

stereoscopptépDRescopi shafed aker anfdedl ternatsl y diansherredst od,e
first read buffer unit and a second read buffer unit

i mredi at eldepehdeata.v1ongviidgd ogEedekinng i n stereoscopi ¢ video

pl ayback, the control unit controls 20 extents to- be sequentially
read fpomthe stereoscopic specific area and alternately ansferr.ed
to the first and second read buffer units wi thout any access to the
nmonoscopi ¢ spechd i Ararisa;eghefeal moinoscopi vo e ewust pHayada bat kyHaec
c un.it controls only extents belonging to the base-view streamfile
to be sequigiYiaf| ydeallpyema hbasik evedecoplnigerostophcar eacandding
transferred to read buffelit and_ i mediately before a. long junp
occur ri ng 1§ 1UMes i LR A8F FISE batkCWilie GORPYaS1dIt control s the
copy to be read fromthe nonoscopic specific area and transferred to
the first read bufferodRit WiheutCRAy2&cesst® o 1e9etsisost@ppEessed

specih) pictures contained in extents read from the recording
medium, then decoding the compressed pictures; and
a control unit operable to control supply of the
compressed pictures to the decoder,
the recording medium having a
15 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
20 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 video playback in
combination with the base-view stream file,
25 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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AnecTrated circuit to be nmous: dev.:,,e fezback vi deo=ceadinc unit.
that reads a streaxmti..l.e troma t.extent. extent, the integrated
circuit conoris at decoder unit operable to receive, conpressed
contained in extents read fromthe record then decoclinci the
conpressed pi ...,res 15a control unit:-able to control the.the
conpressedres to the decoder unit, wherein the reconrdium.

ha-1lconti gueyS<ar @a-dd) which a plttraiitv ot extent.sto a baseview
streamfile :and a ural 4 .extents beionging to a dependent -view 20 s

treaw file arecpérstefeBBetpid Aebitierheakepk iMRNBEN arskatith whth
an ext ent del. onthe denenditnit yleM(strean1:LULe , the base-V|ew
stream fi lextenbe beednaiPReseold awddeei thest rpandenievahaeamlidies
to be used for st:.ereoscocic videoin conbination with the 25
base -vi ewslonegdtwy fcd &he dependent-view stream file are arranged

5

10

15

20

25

in an interleaved manner, the extents recorded on the
stereoscopic specific area being next in order after the
extents recorded on the stereoscopic/monoscopic 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 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 jump 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 Dbe sequentially read from the

stereoscopic/monoscopic shared area and transferred to
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1. 2 "ed di.rcui..t to he nounted on a p device for playing back
cfl deo images froma transport. stream having a base-view video
stream and. a dependent --view video stream nultiplexed therei the
base-vi ew video streamto be used for nonoscopic video playback, the
dependent view video streamto be used for stereoscopic video

pl ayback in conbination with the base-view video stream L.

i nt egrat eqzlg%rgggstc §Sh1%fer uni anagfgracti ng unit operable to
extract the base ew video stream an %he ependent -view video stream

fromthe 10 transRest a8d18AM hefore @ deCaday unﬁphneaoeréébﬁrtroi CO;&%

t he base-view video stream and the d. ependent=- vi ow video strea

swi t chi ng mietbseperiabha ddo syl & ghabet Weel: a:dst randusecorbiit-bHel th
uni,s on a picture-by-picture basis so the base-view video stream an

dependent -abew 'thi degateace. avemarthal henrehyisuppld€®dfic area and
t odecoderuni t; and a control unit operable to control the

swi t chi ng umtisfetreedh to thd h€itisnd ngeatl thef dper atriion of tiheut any
switching unit is determ ned by using decoding tine stanps attached
to _urascenst he bdse- stewevisisup s€r eamanti ¢ herdependent i ew

vi deo stream

11. An integrated circuit to be mounted on a playback
device for playing back video images by using a reading

10 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;

15 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

20 streamfile are arranged inan interleaved manner, starting
froman extent belonging to the dependent-view stream file,
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

25 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
dependent-view video stream to be used for stereoscopic
video playback in combination with the base-view video
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 switching unit,
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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