DESCRIPTION [Titl e of Invention] REPRODUCTI ON DEVI CE, RECORDI NG

MEDI UM  AND | NTEGRATED CIRCUI T [ Technical Field] [0001] The present
i nvention belongs to a technical field relating to technol ogy for playing
back 2D/ 3D vi deos. [Background Art] [0002] Recent years have

W tnessed an increase in the nurﬁﬁésggemﬁtomtlﬁitheat ers that offer

st ereoscopi c view ng of 3D videos. s trend, there has been a

15denand Lealk di scs having recorded thereon high-quality 3D videos.
[ 0003] [fﬂe Oqﬂ}hbg]g‘!f?rgal di sc having recorded thereon 3D video nust possess

0003]  opti cal recor _ mist_p
pl ayback comakpREBYCHIBR & BiyRask dRxcemshay | syaaprble ofyabaying

back only optica scs having recorded éreafter, "a 2D

pl aybackpdertgeipep dira 2@ 2D pl ayback device cannot play back 3D video
recorded on an optical disc as 2D video, it will be necessary to

manuf@acture two types of discs, nanely a 3D disc and a 2D disc, of the sane
content. This could be a costly process. Accordingly, it is desired that an
optical ¢refnitayiFidd] ecor ded thereon 3D video be played back as 2D video on
a 2D pl ayback device, and as 2D or 3D video on a playback device that is 25
capabl e @foopljayi ng back both 2D and 3D videos (hereafter, "a 2D/ 3D pl ayback
device"). [0004]
The present invention belongs to a technical field relating to technology for
playing back 2D/3D videos,
10
[Background Art]}
[0002]
Recent years have witnessed an increase in the number of movie theaters
that offer stereoscopic viewmg of 3D videos. Due to this trend, there has been a
15 demand for optical discs having recorded thereon high-quality 3D videos.
[0003]
An optical disc having recorded thereon 3D video must possess playback
compatibility with a playback device that is capable of playing back only optical
discs having recorded thereon 2D videos (hereafter, “a 2D playback device™). If a
20 2D playback device cannot play back 3D video recorded on an optical disc as 2D
video, it will be necessary to manufacture two types of discs, namely a 3D disc and a
2D disc, of the same content. This could be a costly process. Accordingly, it is
desired that an optical disc having recorded thereon 3D video be played back as 2D
video on a 2D playback device, and as 2D or 3D video on a playback device that is
25  capable of playing back both 2D and 3D videos (hereafter, “a 2D/3D playback
device™).
[0004]

Prior art for securing playback compatibility between a playback device and
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Prior art for securing playback conpatibility between a playback device and
an optical disc having recorded thereon 3D video includes the technol ogy
disclosed in PLT 1 indicated bel ow. [0005] Wth a single optical
di sc that possesses such playback conpatibility, a 5 2D/ 3D pl ayback device

can play back gn resent bo D and . 3D vi deqs,to. a viewer ereafter, the
Corm v Enaptof Rl e tled 1GoRBny L 90 pRAC AT e B Ry HRIFRA on

Li st] [Patﬁﬂmu %igraéérle 10[ 0006] [Patent Literature 1] Japanese Patent
Publ i cat b NYSIEL 39 ey mrary of | nvention] 15[ Techni cal Problenj [0007]

A w de bf@si]s required to transmt 3D video fromone device to another. In
vi ew of I's;’ a 2D/ 3D pl ayback device and a display device are often

foun 3D pl . nd a di spl ce are often
Fnterface (rovia SEds bR R A sl st LN Bibbabit hee
band.: S i : d h i i ith th
band.s Sush A9uican LAk S, OISR A0.LP P0E, GRS L SOTDIAATEE i (1 (he
one_anot ke ( OAST ik i aNg e i LAIPI At Ru BN, MeibaRouRignal is

abl I'sh syrchr

out put, these ‘devices need to re-est ni zation with dne
another; that is to say, during their attenpt to re-establish
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[Summary of Invention]
15  [Technical Problem]
[0007]

A wide band is required to transmit 3D video from one device to another. In
view of this, a 2D/3D playback device and a display device are ofien connected to
each other in compliance with the High Definition Multimedia Interface (HDMI)

20  standard that allows data transmission using a wide band. Such devices that are
connected to one another in compliance with the HDMI standard exchange data
when they have established synchronization with one another. In order to change a
frame rate at which a video signal is output, these devices need to re-establish
synchronization with one another; that is to say, during their attempt to re-establish

25 such synchronization, a video output 1s ceased.

[0008]
During playback of 3D wvideo, a 24 Hz left-view video and a 24 Hz

right-view video are output to the display device. An entirety of the 3D video is

~
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25such synchroni zation, a video output is ceased. [0008] thereby output at

48 Hz franme rate. On the other hand, during playback of 2D video, only a 24

Hz left-view video is output to a display device. Therefore, when a 2D/ 3D

pl ayback device switches to playback of 2D video during playback of 3D

vi deo, the 2D/ 3D pl ay k device needs to re-establish synchronization with
b @@ém’gt %’ffff)&aﬁ

the displt 8y aaer et At eciherdaad chirsigrlpy bisk g 2Cheidepv
connee Bt PRt Faob R LA U T Bl R % v
Phat -enatievoehAruce Shicnie R opisbosaboiraatene pasbth eroBotsmton
bl ayback TESHEntEeF GEY Botdhdo BednaB bt ubRBaR i BF Gy Sk e vi ew
st er edecob oy S s Bu R RELRE By AR R LB e pr il Hed e ™
Gi'spl ay 4y bR it e o PGSR AN BPEe P LT OB S e Cond pi ot ure. dat a

pi eces bepmgobt ai ned by decoding the base-view video stream 20 and the
dependent-vi éw vi deo stream respectively, and (ii) when perform ng 2D

pl ayback usi ng1 Reew3RVihgem k! Si3fkm. t ik ]lﬁale ek et oW RYbsigeach of

the first picture data pieces to the display device at twce in

successi @lybbAdMaNtE a8 USrcEhidEd sne@furh AR se%ﬁ{lgsgjﬂh¥bacg of z@@?ﬁ
yback devi ce of

perform ng 2D pl ayback using the 3D video streans, the pla
t he poesefdeoknventi on structured in the above manner outputs, to the
di spl ay device, each of picture data pieces obtained by decoding the
base-vi ew vi deo
[Solution to Problem]
[0010]
In order to achieve the above aim, the present invention provides a playback
15 device for playing back 3D video streams including a base-view video stream and a
dependent-view video stream, wherein (i) when performing stereoscopic playback
using the 3D video streams, the playback device outputs first picture data pieces and
second picture data pieces to a display device, the first picture data pieces and the
second picture data pieces being obtained by decoding the base-view video stream
20 and the dependent-view video stream, respectively, and (ii) when performing 2D

playback using the 3D video streams, the playback device outputs each of the first

picture data pieces to the display device at least twice in succession.

[Advantageous Effects of Invention]
25 {0011}
When performing 2D playback using the 3D video streams, the playback
device of the present invention structured in the above manner outputs, to the
display device, each of picture data pieces obtained by decoding the base-view video
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stream at |east twice in succession. This way, the output frane rate at
whi ch the 2D playback is perfornmed matches the output frane rate at which
st ereoscopi c playback is performed. [0012] 5Accordingly, even if playback
of the 3D video streans (stereoscopic playback) is switched to the 2D

| ayback,_ there. i d for.the playback devi d. the di spl ay_devi
o™ o os P &h <ESHBRFOR SAERGI BN RHEROBOHEN: SSTRIGA Aot 6) HHEDHOM

standard. , Thi s enabl es the playback device to perfqrm seamn ess ayback.
o7 By et PEBEFH BrgnTort Bratiendas Sparphe v £ S HRSHRERatgE o
recordi ng S&?&Hq@da”d a playback device, and FIGs. 1B and 1C show 3D gl asses
400; FIG 2 illustrates a user's face on the left side, and

vi deos srfl@(y\fizr]lg obj ects, 15nanely skel etons of a dinosaur, on the right

si de; FIG 3 exenplarily shows inner structures of left- and
rightsview vid cans §or FWAR o] (oXa%e]] i.eWi.Ng.. shows
an inSner struc?ggghgf a %YJ tilf gﬁée"rb%(b)lgt?iigﬁg?chagd\ﬁlegmsshgs\}\g%%wﬁ

appl i cat boRbhan MRswAth At P! ﬂ?i)ilaﬁjgﬁ&,ctﬁ&fgi 18 HooSkeSoP hepiE b1 2RTIS em

FIG 6 is a flowhart of proces procedures of a rec ng net hod; FI Gs.

7A and 7Bnd kusbp1al @etiBe tSFd-SginHsR sQhcioMizH86n §lifheRRh ofilfsas S iRyt he
structure of decode switch information; FIGs. 9A and 9B il |l ustrate "decode

count er sihe HDMI standard. This enables the playback device to perform seamless playback.

10 [Brief Description of Drawings]
[0013]
FIG. 1A shows usage of a recording medium and a playback device, and
FIGs. IB and 1C show 3D glasses 400;
FIG. 2 illustrates a user’s face on the left side, and videos showing objects,
15  namely skeletons of a dinosaur, on the right side;
FIG. 3 exemplarily shows inner structures of left- and right-view video
streams for realizing stereoscopic viewing;
F1G. 4 shows an inner structure of a multilayer optical disc;
FIG. 5 shows an application format of an optical disc configured using a file
20 system;
FIG. 6 is a flowchart of processing procedures of a recording method;
FlGs. 7A and 7B illustrate the structure of a video stream;
FIG. 8 shows the structure of decode switch information,
F1Gs. 9A and 9B illustrate decode counters;
25 FIGs. 10A and 10B show how a video stream 1s stored in a PES packet
sequence and converted into TS packets and source packets;
FIG. 11 schematically shows how a plurality of streams are multiplexed to

form an AV stream;



25FI Gs. 10A and 10B show how a video streamis stored in a PBS packet

sequence and converted into TS packets and source packets; FIG 11
schematically shows how a plurality of streans are nultiplexed to form an
AV stream FIG 12 shows internal structures of extents that are

obt ai ned by executing a recording nethod; FIG, 13 shows rel ati onship

oot aeon (e ol SRR s s i et o5 Qnnes bk S
structure of ,.a cl ilgc'tnfornation file; BFIG 15 shows a stream attri bute

i nf or mat F 517 EBE 5189%ded in the clip information file; FIGs. |6A and

! mtion file; ~~ FGs 16
Fla ei‘?“sﬁggév ATy a0l b BFLEal BetoR A BtV PR S0 e 14
and 18B ' ' V- ; FIG 19

ustrat os t bradanpbranan! RERIRE o TR BRI Sy Tsts i none

o "0, 20 ! et s BBy ST St i, 7, el .8 o
subpat h; information file;
FI1Gs. 16A and 16B each show an entry map table included in the clip
information file;
FI1G. 17 shows how entry points are registered in an entry map;
10 F1Gs. 18A and 8B each show relationships between entry maps and GOPs;
FIG. 19 illustrates the structure of 3D metadata;
F1G. 20 shows playlists in none of which 2D playitems and 3D playitems
coexist;
FIG 21 shows the 3D playlist shown in FIG 20, which additionally includes
15  another subpath;
F1Gs. 22A and 22B each show a case where 2D and 3D videos coexist in
one content;
FIG. 23 illustrates the structure that enables seamless connection between
2D and 3D videos that coexist in one content;
20 FI1G. 24 shows the structure of a playlist that enables seamless connection
between 2D playitems and 3D playitems;
FIG. 25 shows a data structure of playlist information;,
FIG. 26 shows an internal structure of a SubPath information table;
FI1G. 27 shows playback sections defined by left and right views;
25 FIG 28A shows a stream selection table, and FIG. 288 shows structural
elements that are common to stream eniries;
FIG. 29 shows the 3D playiist shown in FIG. 20, into which
left-view/right-view identification information has been additionally written;
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FI Gs. 22A and 22B each show a case where 2D and 3D vi deos coexi st in one
content: FIG 23 illustrates the structure that enabl es seanl ess
connecti on between 2D and 3D videos that coexist in one content; 20FIG 24
shows the structure of a playlist that enabl es seam ess connecti on between

2D pl ayi tens | ayi t ens a . data, str ure of playlist
i nf or nation; f@' @GW%HR‘PW gf Hﬁthé{]llﬁﬁ?]tﬂlgm \thgthéﬁgffghe(nﬁlyi %quﬁmt i on
t abl e; l?% 27htsho(:fvs n?r Z}r(ﬁn k sections defined by left and right views;
25FI G 2 sHows Ta ST & ction table, and FIG 28B shows struct ural

el enents that §f§3§%g83,ggge st lch GRS &?/5?’331%,}’13&“}&. v LG 29 shows the 3D

pl ayl i st shown 0 Whi ch §t> vi ew i dentification

i nformation ha 0
pi eces of pl ay | st or ng{tal {o}ﬁérh 1 %ﬁﬁgeorfeantsll@teraet?rg% (&EC?Q{%- Sﬁh%%ht - and
central -gﬁg%mg @et% shows the structure of a 20/ 3D pl ayback devi ce;

FIG 32 shows the internal structures of a systemtarget decoder 4 and a 5
pl ane menory splG 38;shbW®an 3deaHPWeu@iid dﬁagﬂélﬁ’é cEhpdelioH gnief a plane

conposition unit; FIG 34 shows how the pl ane i s conposited;
FIG. 34 shows how the PG plane is composited;
FIG. 35 schematically shows how a plane is displayed to the user after being
cropped and superimposed with use of the offset values;
10 FIG. 36 shows the internal structures of a register set 10 and a playback
contro] engine 7b;
FI1G. 37 is a flowchart according to which a display type value 1s set to a
PSR 22;
FIG 38 shows a data structure for switching between playback of a 2D
15 playlist and playback of a 3D playlist;
FIG 39 shows a flowchart according to which the operation of switching
between playback of a 2D playlist and playback of a 3D playlist is performed;
FIG. 40 illustrates a method of seamlessly switching between an L-R display
type for 3D video and an L-L display type;
20 FIG. 41 is a flowchart of switch control performed by a switch 62 in the
plane composition unit;
FIG. 42 shows the structure of a primary video decoder 31 that allows
scamlessly switching between 3D video playback and 2D video playback;
FIG. 43 is the second drawing illustrating roles of playback statuses that
25  allow seamlessly switching between 3D video playback and 2D video playback;
FIG. 44 illustrates playback status applied to playback sections in which 2D
video 1s played back;
FIG 45 shows a modified entry map;
6



FIG 35 schematically shows how a plane is displayed to the user after
bei ng cropped and superinposed with use of the offset values; 10FIG 36
shows the internal structures of a register set 10 and a pl ayback control
engine 7b; FIG 37 is a flowhart according to which a display type val ue
s set to a 8.shows a data structure for

swi t chi ng bet \/\E&ﬁzﬂ? a%‘ig%lgﬁm@#lyas}é’ﬁ’ﬁ%’g?%%bg% Befwept SPBACROIBE apdpv

Bt chi g BB BB AMRIBRAPTRE pi ayl | st and pl ayback of a 5D pl ayl i st
an L-R di spl ay 1opY Tobtsae i RuERFa Rimeny RS SRR o ko b ee TS o
](c:lo(r)rpmggﬂlton U%E%P@%%%Oshg%f%gegt Pﬁc?uf\g E)fChaGSr: nrrawevrﬂdggedecoder 31

o bk " o FIBr 38, ikl ] RS MeRRR X IR001 8 PAGK AN gl T 1 1e°

pl ayback FI G S t e second draw ng ustrating fo batk
stat uses ghhidbed, playing back a corresponding picture of 2D/left-eye video in replacement

of the damaged picture;

FIG. 49 illustrates a method of, when a picture of right-eye video is
damaged, playing back a picture of right-eye video that immediately precedes the

10 damaged picture;

FIG. 50 illustrates a method of, when a picture of right-eye video is
damaged, playing back a picture of right-eye video that immediately precedes the
damaged picture, paired with a picture of left-eye video that immediately precedes a
damaged picture counterpart;

15 FIG. 51 iIlust1'ates a method of, when a picture of right-eye video is
damaged, supplementing the damaged picture with a black picture or the like;

F1G. 52 illustrates a method of, when a picture of right-eve video is
damaged, supplementing the damaged picture and a damaged picture counterpart of
2D-left-eye video with black pictures or the like;

20 F1G. 53 illustrates a method of, when a picture of right-eye video is
damaged, supplementing the damaged picture with a picture generated from a
damaged picture counterpart of lefi-eye video and a picture of the right-eye video
that immediately precedes the damaged picture;

FIG. 54 illustrates pause processing performed during 2D video playback;

25 F1Gs. 55A and 55B each illustrate pause processing performed during 3D
video playback;

FI1G. 56 illustrates the plane composition unit that enables pause processing

during 3D video playback;



25 all ow seam essly swi tching between 3D video pl ayback and 2D vi deo

pl ayback; FIG 44 illustrates playback status applied to playback sections
in which 2D video is played back; FIG 45 shows a nodified entry map;

FIG 46 schematically shows rel ati onshi ps between entry points and AV
streans pertaini o Modification 2; FIG 47 shows the structure of
a pri marf/) Vi deﬁ@%o@@?ﬁ?tﬁsg’ %{WHERS aEstilé inggessecond Enbodl nent; 5FIG 48

illustrat h f, i cture of, t 0|s darraged
:ol a;isngjabgikaaﬁ%‘%%ég@ﬁjd{},ggeﬁwmt@mﬁﬁpwI@%&E“SEQ?\?} “3n repl acenent of

t he damaged pi [e; Fl 9 i) trat S _a,netho when. a
picture of rig ﬁé%ygg‘%ia@élos?]g %ﬁa’é@‘a ﬂV 8kf0éi %?’@P&P’égogﬁ’e?lﬁbht eye
video th j ! . recedes the 10 darraged pi cture; FIG 50
iIIustra%tls’Jb {%ﬁgj%@p when a pi cture of right-eye vi deo i s danmaged,

playi g back apphChige Al 1h‘9§%z{1 c%i'ggfthlegﬁéybamgw precedes the

damaged pi cture paired wt ure 0 eye VI " hat i medi at el y

D ooeces 2, sameaedsPifbikReC AN BURA iyrork BTG wihol it %@&@&% & yaLdod of

when a pictur t-eye video Is damage enmenti ng anaged

pi cture wm@@kﬁlbkﬁﬁﬁﬁplcture or the like; FIG. 52 illustrates a

met hod of, when a picture of right-eye video is damaged, suppl ementing the
damaged plcture and a damaged picture counterpart of 2D left-eye video with
bl ack pictures or the like; 20FIG 53 illustrates a nethod of, when a

pi cture ghesdrifitior¥EEHibdaPmbfts]
10 [0014]
[First Embodiment]

The following describes embodiments of a playback device comprising
means for solving the aforementioned problem, with reference to the accompanying
drawings. First, the principle of stereoscopic viewing is briefly discussed below.

15 [0015]

In general, the right eye has a slightly different view of an object than the
left eye, due to the difference in the locations of the right and left eyes. This
bmocular disparity enables a human to recognize an object seen by his/her eyes as a
3D object. Stereoscopic display can be realized by taking advantage of the binocular

20  disparity of a human, i.e., by causing the viewer to visually recognize 2D images as
if they are stereoscopic images.
[0016]
More specifically, by alternately displaying, in a short time span, a 2D
right-eye image and a 2D left-eye image which offer different visual perceptions to
25  the right and left eyes of the viewer in a similar manner as the binocular disparity
does, the viewer sees these images as if they are displayed in 3D.
[0017]
This short time span should be a time period during which such alternate

8



damaged, supplenmenting the damaged picture with a picture generated froma
damaged picture counterpart of |eft-eye video and a picture of the

ri ght-eye video that inmediately precedes the danaged picture;

FIG 54 illustrates pause processing performed during 2D video pl ayback;

o S RIS YT RS RS RAR B BB T 0,
onatl < BAYSE OSSR ORiCA LR, Ml I5R MLt SR lobihighial °°
| ayback ; | X FIL.Gs. 59 d 59B h il trate th t
T e
structur - b : ¢ s
T e

of Enbodi it s [ E : ' 3] The foll ow ng descri bes
emog?mﬁ?gq%ﬁ%&%%%ghi Igég\é/l?%:xel C q]!rl‘igg?‘?\g nmeans for solving the
af orenent[b@rqu problem wth reference to the acconpanyi ng draw ngs. First,

the principlée of stereoscopic viewing is briefly discussed bel ow
The first method, which ufilizes the holography technique, is characterized

in that it can create stereoscopic images of an object in such a manner that the
viewer visually recognizes the three-dimensionality of the created stercoscopic

10 images in the same way as he/she would visually recognize the three-dimensionality
of the actual object. However, although a technical theory has already been
established in the field of holography, it is extremely difficult to create and play back
holograms of video using the current technology, because doing so requires use of
(1) a computer that can perform an enormous amount of operations to create

15 holograms of the video in real time, and (ii) a display device whose resolution 1s
high enough to be able to draw thousands of linear materials in a distance of 1 mm.
For this reason, there are almost no practical examples of holography that are
commercially used.

[0019]

20 The second method, namely the parallax image method, is beneficial in that
stereoscopic viewing can be realized only by preparing right-eye video and left-eye
video that give different perspectives to the right and left eyes. Technically speaking,
the issue of the second method is how each of the right-eye and left-eye images can
be presented only to the corresponding eye. In view of this, the second technigue has

25 already been implemented in various techmical formats, one of which is an
alternate-frame sequencing scheme.

[0020]
With the alternate-frame sequencing scheme, left-eye video and right-eye

9



15[ 0015] In general, the right eye has a slightly different view of
an object than the left eye, due to the difference in the |ocations of the
right and |l eft eyes. This binocular disparity enables a human to recogni ze
an object seen by hi s/ her eyes as a 3D object. Stereoscopic display can be

lized by tak
o by s PRSI USRS o B 'pgl”f"%%%i@ﬁ lgnzﬁﬁ%#ééﬁﬁafg&alﬁ%”eﬁQy are
t ic i LI
i spl ay! AE 45 Iy 989 1t cspreg B R Eob it R S0 Bl oy
I()'Fratgﬁe\,\{]/:vg%e? ram I ff eglrﬂE nﬂéer:]S{ger%!fer%{l.ha?gtr!ec?@n}legra%dén@?et 'oqrﬂt)e f’é?tdaﬂoeft eyes

doés, the

Vi ewer ?@ﬁg&ﬁ%?%é @gggcng%{ﬂheé hey are di splayed in 3D [0017] _Th| s short
ou

time span errod during which such alternate display of
the 2B I’I[glfjﬁ eye i mage and the 2D l eft-eye image can give a human the
illusion o ~s]tereoscopi c display. There are two nethods to realize

stereoscopi ¢ Vipgwi NG-shdHe Jgagétofrm&%pdlﬁgldqécﬁsﬁl and'@ dﬂgy@&nydéﬁ@éﬁmgue The
second nmethod utilizes inmagesS that create binocular disparity effects

(her eaf t @hown PRFRG! BX 4 H@aﬂe&hémer%@@@m & dRIRIseedr bBPRONE 16@ariach ax | mage
nmet hod". [0018] he first nethod, which utilizes the hol ography

t echni qu%nele%aﬁlb&f afctaeém@ﬂlgl melingl, 4 plagbackcaedte 2004 egsaoipnc3(0yages of an
object in such a manner that the viewer visually recognizes the

t hr ee- di ERSEOI0A, ahd a eémbleccontrens &l Ticeraeosit prividddiol mmge foriuzet he same way
as he/she would visually recognize the three-dinensionality of the actual

obj e¢d. HHoOOEMer, although a technical theory has al ready been established
inthe field of hol ography, it is extrenely difficult to create and pl ay
back hol ogr ans Tat BDdROMis] ¥y prime deuthe ribove diimod dgateh spsiese wiidi rfgr so
requires use of (i) a conputer that can perform an enornous anount of
oper at i oresample; NEYias.
[0023]
The playback device 200, which is connected to the television 300, 1s a
15 2D/3D playback device that plays back the BD-ROM 100.
The playback device 200 is connected to the television 300 in compliance
with the HDMI standard.
[0024]
The television 300 provides the user with an interactive operating
20 environment by displaying a movie being played back, a menu, and the like. The
display device 300 of the present embodiment realizes stereoscopic viewing by the
user wearing the 3D glasses 400. However, if the display device 300 utilizes a
lenticular lens, then the display device 300 can realize stereoscopic viewing without
the user wearing the 3D glasses 400. The display device 300 utilizing the lenticular
25 lens simultaneously arranges a left-eye picture and a right-eye picture next to each
other on the screen. A lenticular lens having a semicircular shape 1s attached fo the
surface of the screen of the display device 300 is. Via this lenticular lens, the left eye

converges only to pixels constituting the left-eye picture, and the right eye converges
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15 hol ograns of the video in real tine, and (ii) a display device whose
resolution is high enough to be able to draw t housands of |inear materials
in a distance of 1 mm For this reason, there are al nost no practical
exanpl es of hol ography that are commercially used. [0019] 20The second

met hod, namely t.he paral.lax image nethod, is bgneficial in that

st ereosccS)Bg’g téi@%ﬁﬁg“%ﬂt%@grg% ir‘ﬁgg%‘?llg}cw-p EHRSTORC Vg ¢a1 \Beo and
| eft-eye video.that, gi ve different perspectives to.the right and | eft eyes.
Techni calrf’%}légg%%ﬁ]&% ar“ﬁ@%@&ﬁ@ @Psgﬂngg‘@%ﬁ@aﬁéf REGYE how each of the

ri ght-eyiogﬁi | eft-eye i mages can be presented only to the correspondi ng
eye. In view'of this, the second technique has 25 already been inplenented

chome. [0020] TR ¢RSRERPEargRinKsat il BBl R Rl SsoafRpE oo™
d riahis , O Al , , . . tion.

ue {0 1 KL i O HER AAETAE PR BB P MABRE Yt AR B kB il "

visual 1y T Stes JRIRe] PP o BEIRSI PGl Ref QLR gt W o

st er eosc @pésentél 00 thdkRA2ye and (iif a7 Ta SO WS $AGENERH B HRCPLHIRE medi um

and a pl ayback device. 'As shown in" FIG 1A' a ho theater systemirs

conposed Sodre@scBReRGMyiHEMs r¥dlize vwienARe rigkfaR] Rfiofyed of 8R0Id! BElyTREiMM  a
pl ayback device 200, a television 300, 3D glasses 400, and a fenote control

500. Theyigar-ey@lahd pefisiydegichRed resRictil o, W€, 180§ he state of Tie 3BD- ROM
100 provides the above hone theater systemw th, for exanple, novies.

[0023)  glasses 400 dufing @kplybasikadeftiese dMye. whi ¢l isneanveatigdatias the
television 300, is a 15 2D/ 3D pl ayback device that plays back the BD ROM
100. left-eye image on the screen, the 3D glasses 400 make the liquid crystal shutter glass
over the left eye transparent, while darkening the liquid crystal shutter glass over the
right eye. FIG. 1C shows the state of the 3D glasses 400 during display of a right-eye
image. At the moment of displaying a right-eye image on the screen, the 3D glasses
15 400 perform the reverse operation, i.e., make the liquid crystal shutter glass over the
right eye transparent, while darkening the liquid crystal shutter glass over the left
eye.
[0026]
The remote control 500 is a device that receives operations relating to a
20 multilayer GUI from the user. To receive such user operations, the remote control
500 is composed of: (i} a menu button for calling a menu constituting the GUI; (ii)
arrow buttons for moving a focus for selecting one of GUI components constituting
the menu; (iii) a select button that confirms selection of one of the GUI components
constituting the menu; (iv) a return button for returning to the upper layer of the
25  multilayer menu; and (v) number buttons,
[0027]
This concludes the description of usage of the recording medium and the
playback device.
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The pl ayback device 200 is connected to the television 300 in conpliance
with the HODM standard. [0024] The tel evision 300 provides the user with an
interactive operating 20 environnment by displaying a novie being played
back, a nenu, and the like. The display device 300 of the present
enbodineBt rTaIizes stereoscopic view ng by the user wearing the 3D gl asses
400. Ho 1 if the display device 300 utilizes a lenticular lens, then

he di spl ay devi ce 300 al i it h
wparing the SDMaSEEeTHBRORREnG KB ore Cos e SN Rt cul ar

25 lens sjimultaneousl.y arranges a.left-eye picture . i ght-eye picture
next to SGEHSEIHEr Sy X% HE a‘é‘é‘?@@ﬂgh% Tegﬁf%%%ﬁ}f% Hé(riss&%gr\}?%dg’j a semcircul ar
shape is (zc}zgl\ched to the surface of the screen of the display device 300
is. Via { sl enticular lens, the |l eft eye converges only to pixels

constituting tha,l gf.t 'a?ﬁf‘axplhfatggrn?cth@@dvihgc‘?td b9 BlosBYd GO MYER IR Sey Oy O
H‘u right-eye (J

pi xel's constituting the picture. Stereoscopic view ng can be

real i Zedv@égbﬂ%é?é BrdseAl (ol 8R! 16%%1%[13@%39%& oAk, BherBOKIPIES

[ 0025] The asses 0 are co _ d crystal shutter glasses
and al | OWie'%vihg%a%@&e%&g% Pg%ﬂaﬁgkﬂ%ﬂtr@@%ﬂémye %_Ebt@ﬂe? ek enfy are

sequenci ng schene or rizing glass schene. A pair of parallax inmages

i ncl udes d piglRtinliNBE ey ¢ ripeANREE N de i Qidehs FIGUMEh@Yethande(s ficepdnd mage to
be presented to the left eye. St'ereoscopic viewing is realized when the

ri ght anehd ghit S¥est PIG. LhdoWs&ibj i, Masrey tHeakeieghts-oFediandul,efliickyee
pi ctures, respectively. FIG 1B shows the state of the 3D 10 gl asses 400

duri ng dirésﬁbét'weﬂ)jf’ s@nl ©f thedyf antaght efés. Bealomnaits e opespioay ofignakidgef t - eye
i mge on the screen, the 3D gl asses 400 nake the liquid crystal shutter

gl ass ovedie Lipgdlcefdtalehatter glaspdarieated andi transgarckemargaciheyd,ieqdl tefeeyst al
shutter glass over the right eye. FIG 1C shows the state of the 3D gl asses
400 duri mgagk spbagrlapbed withgihe-@yesporageg Aght-hge noagastinghe diepdrdsy/brag a
right-eye image on the screen, the 3D glasses 15 400 performthe reverse
oper at i orue ito the, aftegiveagetdioct. \d arasnlshalusehusuadly rgbegyzaaxistense ofidght eye
transparent, while darkening the |liquid crystal shutter glass over the |eft
eye. [002&jeortie nodntoviecre dhit Mids BGEht of thedain s gl recei ves operati ons
relating to a 20 multilayer GJ fromthe user. To receive such user

oper afi oh€034lhe renpte control 500 is conposed of: (i) a menu button for
calling a nenu constjituting the GUJ ;. (ii

;. (1) arrow. b ons for ving a focus
for selecting SHOWH!laUMEEHIBRERT ¥ ROREBPRIGH 0 e I8 Frerfie r?ﬁg?rﬁﬁl t‘ga§e! ect
Puton Ungh cconliirm select] on.of one o Lie. G comenenis constLLYt no

to as right-eye images (R images). Video comprising left-eye pictures (L. images) is
referred to as a left-view video, and video comprising right-eye pictures (R images)
20 is referred to as a right-view video. Video streams obtained by digitalizing and
compression encoding the left- and right-view videos are referred to as a left-view
video stream and a right-view video stream, respectively.
[0031]
FIG. 3 exemplarily shows internal structures of the left- and right-view
25 video streams for realizing stereoscopic viewing.
[0032]
The second row of FIG. 3 shows an internal structure of the left-view video
stream, which includes a plurality of picture data pieces, such as 11, P2, Br3, Br4, P35,
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25 mul tilayer nmenu; and (v) nunber buttons. [0027] Thi s concl udes
the description of usage of the recordi ng nmedium and the playback device.
[ 0028] In the present enbodi nent, a nmethod of recording parall ax

i mges used for stereoscopic viewing on an information recording nmediumis

deser) oyl 7R Bl DS BRLALL LIRGE LIRS, LSS5, 0. e Syent e 1o
BT ot SETBR R T) IPERSR B R e
espec 4l TR L0 0L SRR CRsHEE A RS L 08 B L1
e DLt L S R T

transpar gty %‘f@f})ﬁ%ﬁ@ E?’ﬁan@%hdf‘%{a%'g?&&eis TR P FRYSS 'agﬂt&gg? ﬁ‘l—é%g}i%ﬁ;fi rage

correspondi hg ri'ght-eye i'mages in Vi ewer's brain du

effect. ABudiapl el sgotlhdlal | ek GaANIEES PXLRMERCHAT oD yi deo at

a point where the I'itnes of sig o] e two eyes nee

par al | ax ih3gaa8ently"&88ed @iﬁgﬁﬂéﬁsﬁﬁﬂ?@f@ré&e bREurkPislcaf¥e 2R HiEEIENSRE 10 as

| eft-eye i mages (L i1 nmages), i mages to be presented to the right eye are

ref erred dn@odifg ik Pk fored | JHRE §fer-PRIUABBLSS, - andl 88ACtERBRdcHHGsdsehdtheye
pictures (L images) is referred to as a |left-view video, and video

conpri si rigarhid gid a €edd. A pletiren(Whichagespicd@eipsediefi@r ebding 8Pefofhedt - vi ew
vi deo. Video streans obtained by digitalizing and conpression encodi ng the
| ef t -10andyr tefihiting ite enmheepstiat ehat dfagairesdst Beaspractséd 1vidld\d Blgictster eam and

a right-view video stream respectively [0031] FIG 3
exenpl ar iA pichirewss winick imet-prtura praediesveodncoimgl ie beefoanet by gintultanewn@bvi deo
streans for realizing stereoscopic view ng.
referring to two other pictures that have already been processed is called a B-piciure.
A B-picture that is referred to by another picture is called a Br-picture. Here, a frame
of a frame structure, or a field of a field structure, is referred to as a video access
15  unit.
[0033]
The fourth row of FIG. 3 shows an internal structure of the left-view video
stream, which includes a plurality of picture data pieces, such as P1, P2, B3, B4, PS5,
B6, B7, and P8. These picture data pieces are decoded in accordance with DTSs.
20 The third row of FIG. 3 shows right-eye images. These right-eye images are played
back by playing back the decoded picture data pieces P1, P2, B3, B4, P5, B6, B7,
and P8 in accordance with PTSs, i.e., in the following order: P1, B3, B4, P2, B6, B7,
and P5. Note, in a case where the stereoscopic playback is performed using the
alternate-frame sequencing scheme, a pair of left-eye and right-eye images that are
25 assigned the same PTS is displayed such that the display of one of them is delayed
by a time period that is equivalent to half of an interval between PTSs (hereafter, this
time period is referred to as a “3D display delay™).

[0034]
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[ 0032] The second row of FIG 3 shows an internal structure of the
| eft-view video stream which includes a plurality of picture data pieces,
such as i, P2, Br3, Br4, P5 12 Br6, Br7, and P9. These picture data

pi eces are decoded in accordance with Decode Tine Stanps (DTSs). The first

row of FIG 3 sho left- i es., These |eft- i es e. pl ayed back
by pl ayi ng bacajﬂf}%%hd@%agﬁf%ﬁgﬁgw k&fﬁ‘(i’ep?t%@ééf tﬁ%?@%ﬁéﬁbgﬁﬁr}g%a Br 6,
Br7, and P9 .in accgqrd e wwth PTSs, i,.e., in the follow,ng order: Il, 5
o5 ora Apshovf §F B BRRC. e SR ek avet it REnb e ARl Einpe oy o e
on which 4. ntra-picture predictj ncodi.ng is. perfarned. (i e, icture
Chat " can SEEREH BGRR RS, S GRS ARn R RPE e aSpoe s 1
cal l ed any; | ckure.. Not. ncoding is perforned on a per-picture basis,
and a pi ::htlgLPF@(gitnac%%a se@aﬁgth a frane and a field. A picture on which

i nterzpi ({f%@jﬁ predictive encoding is perforned 10 by referring to another
picture t has al ready been processed is called a P-picture. A picture on
whi ch inter-pi r kCt. erifRCR NG: A r S ay n,%%gzsly
referring to t%eo%t?gfr%e%?ctd&}éeg tha?whgggga%ggygﬁggﬁﬁgrScesggd_ Is called
a B-pict qﬁt@r-lgguﬁe@r&ﬁeﬁ\% &tBHinlgSwhieh GFiliSes dRrdidc@RRAMRBEriRIG! i Bffbneal | ed a
Br-picture. re, 'a frane of a frame structure, or a field of a field

st ruct ur &isuab pesbesiee, iva@stian b d8Rr-pEE@SSpredittvt enbOB3]which utilikBe fourth
row of FIG 3 shows an internal structure of the left-view video stream

whi ch i nebudRsed chhrdt@bibtios of miratadr @ dal ain edestion uBhclapidlve BR,th83, B4,
P5, B6, B7, and P8. These picture data pieces are decoded in accordance

Wi t h 1DTSsigh2@ichnevitidu rttedi@wisoborh@ssed bhowserringhio- eyeoriavpgeding Thes ef
right-eye inmages are played back by playing back the decoded picture data
pi eces PlictBRs oB&e BA;viPs,vidf) stiRdm whathR8 assigraecidbe dane displayhti®ESs, i.e., in
the following order: P1, B3, B4, P2, B6, B7, and P5. Note, in a case where
t he sterd08¥dpi ¢ pl ayback is performed using the alternate-franme sequencing
schene, a pair of left-eye and right-eye inmages that are 25 assigned the
sane PTS is di $pr syadpkudte firsaP-piheire 0§ pheayigof viewevideo shesmirsfagefaged by a
time period that is equivalent to half of an interval between PTSs
(her eaf t drpicturg of thenislipdewoddes siredrer AdB-Pigursoihthesmeldingpv axpdefe pagany |
[0034% The fifth row of FIG_ 3 shows how the state of the 3D
gl asdés 4efreHaagBspichdesHoRs PR iey svidee sheagw ] berecapdifrdictys &fdhever the
right eye.is darkeped during disp]ay of eft-eye i e, and the shutter
gl ass overHEY é’?‘{éoé%amé'e ¥ iochbd Jirs %&Las%ww RAE SFEYRt - eye i nage.
[0037]
Methods of compressing video by utilizing such correlated characteristics of
different visual perspectives include Multiview Video Coding (MVC), which is an
20  amendment to the H.264/MPEG-4 AVC standard. In July 2008, the Joint Video
Team (JVT), which is a cooperative project between the ISO/IEC MPEG and the
ITU-T VCEG, completed formulation of the amendment to the H.264/MPEG-4 AVC
standard called Multiview Video Coding (MVC). The MVC 1s the standard intended
to collectively encode images that show different visual perspectives. As the MVC
25  enables predictive encoding by utilizing not only similarities between images in the
time direction but also similarities between different visual perspectives, the MVC
can improve compression efficiency as compared to when images that show

different visual perspectives are each compressed individually.
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5[ 0035] The above left- and right-view video streans are conpressed
by using inter-picture predictive encoding which utilizes correl ated
characteristics of different visual perspectives, in addition to
inter-picture predictive encoding which utilizes correlated characteristics
of pictur8§ i.n the tinme direction. Each picture of the 10 right-view video
streami % ressed by referring to a correspondi ng one of pictures of the

LRI A R IR T G T e
o0 oL R P LIV, 0 S B R e R Vi
secord, Prihea o B LAy thenLARe ehf RVRR!Shdel 8 P bge of
"ol e LT e R S PR PR ea] By Sl bEGERbnbl SRk, BRLSRFC! ! VeS

H. 264/ MPEfgdd YSes ShaREaR cotfdlatel ¥h2088risd Rew iR rdbeM H§RcthRAME HYekks Whi ch
is a cooperative project between the 1SO | EC MPEG and the | TU T VCEG

conpl et edoh§ititih@tHetas@fyidw m@dﬁa%@qngr ch®bé Becdded oM Gade My Sh@Rsar d
called Multiview Video Coding (MVC). The MVC is the standard intended to

col | ecti gk peandadded, MBgaerrtdal asshowpehlidreaal siwesydal perspectives. As the
MVC 25 enables predictive encoding by utilizing not only simlarities

bet ween i mages DeRcttitherl below didr@aionost Hugcoadivg medinimnlet, iresnudedtueen of
different visual perspectives, the MVC can inprove conpression efficiency
as cdfpartbdrdcordiemedivamges t hat show di fferent visual perspectives are each
conpressed individually. [0038] O the left- and right-view video
streans t[d&3%have been conpression encoded using the MC, a video stream
that can be independently decoded is referred to as a "base-view video
streant'. On t h&lathsrowmandintehalsimcivee of 2amdtiBiyer gpficalidess vi deo streans, a
video streamthat (i) has been conpression encoded based on its inter-frane
correl at dd94Haracteristics with respect to picture data pieces constituting

t he base-view stream and fli 33 can be decoded after the base-view stream
has been decod&l fiyss rowpdFAedt shpwsa B10-Rhdn ydnueh ipiscpulitlayes pptical disc.

15 The second row of FIG. 4 shows, in a laterally drawn-out form, spiraling tracks of
the recording layers. The spiraling tracks of the recording layers are considered o be
one continuous volume area. The volume area is composed of (i) a lead-in on the
inside of the BD-ROM, (ii) a lead-out on the outside of the BD-ROM, and (iii)
recording areas of first, second and third recording layers provided between the

20 lead-in and the lead-out. These recording areas of the first, second and third
recording layers constitute one continuous local address space.

[0041]
The volume area is divided into a plurality of access units to which a series
of consecutive numbers are assigned beginning from the first access unit. An optical

25 disc can be accessed via each access unit. These consecutive numbers are called
logical addresses. Data can be read out from the optical disc by designating the
logical addresses. Basically, in the case of a read-only disc such as the BD-ROM
100, sectors having consecutive logical addresses are physically arranged on the
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Descri bed belowis creation of a recording nmedium i.e., manufacturing of
10t he recording nmedium [0039] FIG 4 shows an internal structure of a

mul tilayer optical disc. [0040] The first row of FIG 4 shows a BD ROV
which is a multilayer optical disc. 15 The second row of FIG 4 shows, in a

I 1y d 1- f Lrali Kk f th . di i S., Th
ot L UM B, M TS b S EEhskt gt T
cont oS kG ATE 3 05 VLA S8 FrSeTRRE %Pl b Rl 0n ™
(111 BRLLR9:AR8RR 8ot BRORI-ARLSLN HEL P SBBRL NGBy o) 020

second agfg%%i?ﬁﬁéﬁffﬂﬁ%?fqu&gﬁé aYeLS, stitute one continuous |ocal address

space. | e volune area is divided into a plurality of access units
to which @@?ri es of consecutive nunbers are assigned beginning fromthe
first acLess unit. An optical 25 disc can be accessed via each access unit.

These consecut yg @‘éfgﬁ?rxﬁaﬁs[f%nfeﬁk ladhrhogionals 2988588 - mbalgluean Bg, read
out fromthe optical disc by designhating the |ogical addresses. Basically,

in the caggedfatdy’Sad- 08 ¥adlis Grédchhagilt e sBRr RiIMadO8ents BEbORAIIAK NI
consecutive | ogical addresses are physically arranged on the
followed by a partition area to be managed by the file system management
information. The file system is a system that expresses data on the disc in units
10 called directories and files. In the case of the BD-ROM 100, the file system is
recorded in a Universal Disc Format (UDF). A file system called FAT or NTFS is
used 1n an ordinary personal computer (PC) to express data recorded in the hard disk
using a directory/file structure, thus improving usability. The file system used on the
BD-ROM 100 makes it possible to read logical data recorded on the BD-ROM 100
15 in the same manner as an ordinary PC, using a directory/file structure.
[0043]

Of accessible files in the file system, a file storing AV streams obtained by
multiplexing video streams and audio streams are called “AV stream files”, and a file
storing general data other than the AV streams is called “a non-AV file”.

20 [0044]

Elementary streams, representative examples of which include video and
audio streams, are first converted into Packetized Elementary Streams (PESs) to
which PES headers are assigned, and then converied into TS packets. Thereafter, the
clementary sfreams are multiplexed. A file multiplexed in units of these TS packets

25 is called a “transport stream file”.
[0045]

Meanwhile, a file generated by (i) converting PES streams (results of

converting elementary streams) into pack sequences and (ii) multiplexing the pack

16



optical disc consecutively. That is, data of such sectors having
consecutive | ogical addresses can be read out w thout the seek processing.
However, at a boundary between recording |ayers, data of such sectors
cannot be read out consecutively even if their |ogical addresses are
consecutive. 5[0042 «_ File system managenent infornmption is recorded
ot oV OPRIRIES &b ot BEQErgm RN fle! Maspiogra siean efis | dittenpst em
nanagenth iE%o%nation is fgllowed by a partition area to be nanaged by the
file systEM AN AGEREHSIFHPdHati on. The file systemis a system t hat
expressei @&ga on the disc in units 10 called directories and files. In the
case of tH D-ROM 100, the file systemis recorded in a Universal D sc

por sonal computsh ARG R A EF R an 2 PEER DAL ﬁﬁ?ﬁ% aﬁgﬁﬁﬂa?éﬂis 18 g 2
P ! St ed T e *Ha
the. BB RON 100 RakbEiet the (M Bpb ARG 380 AY ‘sl Rt brfuERTTho "> "

ctrocturc Poodsp § PEDREAITILR A0 PRDINTR LU AR Be MRV ANY | ' ©

storing AYoshhfarBnPRicahRE 6 égilﬂehiap%]ﬁé& ;& deo streans and audi o streans
fi

are called "AV streamfiles", and a e storing general data other than
the AV stipeqmps is called "a non-AV file". 20[0044] El emrent ary
streans, representative exanples of which include video and audi o streans,

are first convategdutthtOwRATEL 4 286w ECoARAsM SR 8XBH{FRESS) rﬁé‘ﬁap&i ch PBS
headers are assigned, and then converted into TS packets. Thereaffer, the

el eme0t angirgt thedie segtemnThé ip@h‘ﬁmchreﬁsﬁcoiés_eﬂi]@ﬂt&ﬂt@ lcgx@iutify HRiAVSstedant hese TS
packets 25is called a "transport streamfile”. [0045] Meanwhi l e, a

file gendilataad {iy dxigntc ommseititinaga RBS-AVr flansvhicte b tfie afth@othue rthé BY/
el ementary streans) into pack sequences and (ii) nmultiplexing the pack 16
stream file.
[0048]
Extents are formed on a plurality of sectors that are physically continuous in
15 the partition area. The partition area is an area accessed by the file system and
includes an “area in which file set descriptor is recorded”, an “area in which end
descriptor is recorded”, a “ROOT directory area”, a “BDMV directory area”, a “JAR
directory area”, a “BDJO directory area”, a “PLAYLIST directory area”, a
“CLIPINF directory area”, and a “STREAM directory area”. The following explains
20  these arcas.
[0049]

The “file set descriptor” includes a logical block number (LBN) that
indicates a sector in which the file entry of the ROOT directory is recorded, among
directory areas. The “end descriptor” indicates an end of the file set descriptor.

25 [0050]

Next 15 a detailed description of the directory areas. The above-described

directory areas have an internal structure in common. That is to say, each of the

“direciory areas” is composed of a “file entry”, “directory file”, and “file recording
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sequences is called a "programstreamfile”. This programstreamfile is
different fromthe transport streamfile. [0046] An AV streamfile recorded
on a BDDROM a BD-RE and a BD-Ris the 5 forner file, nanely the transport
streamfile. An AV streamfile recorded on a DVD Video, a DVD-RW a DVD-R
and a DVD-RAM.is the latter file, nanely the programstreamfile, and is

k)

al so cal 1% o IOM&eBl€h] ect. [0047] The fourth row of FIG 4 shows contents
stored iﬁ@sﬂartition area nmanaged 10 using the file system The partition
area stond (i) extents constituting an AV streamfile and (ii) extents

constitutin <AV file, which is.a file other th v file.
[0048] Bxt ont & e by S ort e B By Mo ATTIEE e RLTER 1) ©

cont i NUOWS;i 1., 1‘Sdf: Ee artition area. The partition area is an area
accessed %%}5%18% |%C Ipg‘?/rstem and includes an "area in which file set

descriSpt ﬁ@oézg recorded”, an "area in which end descriptor is recorded”, a
"ROOT di rectory area", a "BDW directory area", a "JAR directory area", a

"BDJO director (=T M- W = IV j : e vl i tory
area", and a " 2?%&?3%1??&%&%%% %ﬁael%% ﬁ%w&ggyg%l itﬁgugsé(?i etglg ar eas.
[0049] (45 i5 aT#M@ enfrly] € set descriptor” includes a |ogical block nunmber
(LBN) that  indicates a sector in which the file entry of the ROOT directory
is recorgggszjanong directory areas. The "end descriptor” indicates an end
of the file set descriptor. 25[0050] Next is a detailed description

of the direct omyeafIE€®S taglheh AEIME 26856k REGEtIRC bodtriEingaBe e eeran,
internal structure in common. That is to say, each of the "directory areas”
i s cqpposedifof a "file entry”, "directory file", and "file recording

[0054]

The “allocation descriptor” includes a logical block number (LBN) that
indicates a recording position of the directory file. This concludes the description of
the file entry. Next is a detailed description of the directory file.

15 [0055]
The “directory file” includes a “file identification descriptor of lower
directory” and “file identification descriptor of lower file”.
[0056]
The “file identification descriptor of lower directory™ is information that is
20  referenced to access a lower directory that belongs to the directory file itself, and is
composed of identification information of the lower directory, the length of the
directory name of the lower directory, a file entry address that indicates the logical
block number of the block in which the file entry of the lower directory is recorded,
and the directory name of the lower directory.
25 [0057] |

The “file identification descriptor of lower file” is information that is
referenced to access a file that belongs to the directory file itself, and 1s composed of
identification information of the lower file, the length of the lower file name, a file

18



area of lower file". [0051] The "file entry" includes a "descriptor
tag", an "I CB tag", and an "allocation descriptor”. 5[0052] The

"descriptor tag" is a tag that indicates the entity having the descri ptor
tag is a file entry. [0053] The "1 CB tag" indicates attribute information

doscr pt ofs Midichu BuTady? tﬁesl%'f:%@ig\%%ﬁ%w&em&ﬂ“ Rt 3 ge

recordin | n of he dir Th| t he description of
the fil e%Bf{YfOf%h Wer e lgrace({rg?qt sl(tffr%”ln w t%? qﬁ?’r ectory file.

15[ 0055] g The "d| rectory fi I e" I ncl udes a "fi I e identification
descriptér of lower directory” and "file identification descrlptor of | ower
file" S

[ 0056] ﬂl@l SlE'zh‘ént&t‘f’&%hfdeE&%tB& gE3%! UREQbrPhiIdso¥e el &GbQLY "

|nformat|on t hat

5

10

15

20

indicate the logical blocks in which the file entries of the lower directory and the
lower file are recorded. By tracing the file identification descriptors, it 1s therefore
possible to reach from the file entry of the ROOT directory to the file entry of the
BDMYV directory, and reach from the file entry of the BDMV directory to the file
entry of the PLAYLIST directory. Similarly, it is possible to reach the file entries of
the JAR directory, BDJO directory, CLIPINF directory, and STREAM dtrectory.
[0059]

The “file recording area of lower file” is an area in which the substance of
the lower file that belongs to a directory is recorded. A “file entry” of the lower file
and one or more “extents” are recorded in the “file recording area of lower file”,
[0060]

The “file entry” includes a “descriptor tag”, an “ICB tag”, and an
“allocation descriptor”.

[0061]

The “descriptor tag” is a tag that indicates the entity having the descriptor
tag is a file entry. The tag is classified into a file entry descriptor, a space bit map
descriptor, and the like. In the case of the file entry, “261” indicating the file entry is
described in the descriptor tag.

[0062]

The “ICB tag” indicates attribute information concerning the file entry

itself.
[0063]
The “allocation descriptor” includes a logical block number (LBN) that

indicates a recording position of an extent that constitutes a lower file belonging to a
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20 referenced to access a lower directory that belongs to the directory
file itself, and is conposed of identification information of the |ower
directory, the length of the directory name of the |ower directory, a file
entry address that indicates the |ogical block nunber of the block in which
name

of “the | WGy ths BRagalas fesgepfor netides @%@‘iﬁéﬁﬁﬁn@; %‘Q%ﬁqﬂe&%%g%ﬁ%nﬁe% criptor
of lower .fil : i nf tion that is referenced %Sﬁ Iethat
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the fil t I of
e 14T Bt B SR PRARE I e AT
fil f s fil
TR o e g i e as agﬂéﬁfde?%%ééefgg%‘?%“gﬁﬁ‘@
the il e ddenbidt fbatd”()w&dt@& Rt thd bkt L ARTEIAE P RSSHRIE ihpifach from

the file ryo I rector entry o

di rect or yyjogtthr’ @(%E%;i_ oF OWLERG 1hivee ﬁ?@BélXSnglngttB% R 15 %@étﬁfrbédtlﬁtot ye file
entry of the PLAYLI directory. Simlarl I's posSible to reach the

file en'leRl&‘ﬁh@f oﬂ-@xtEﬁ'@[ %Fﬁ @I @St RIYa ﬁﬁ@aﬁwoﬂ' 8e3cativyn dekdripdls Mk regett ory,

and STREAM directory | e recording area of lower file"
is an areg&tdnf Whi ch the substance of the lower file that belongs to a
directory is recorded. A "file entry" of the lower file and one or nore
"ext gnt s'J0es4 recorded in the "file recording area of lower file". 15[0060]
The "file entry" includes a "descriptor tag", an "ICB tag", and an
"al | ocati on ded®yrreftrong to [iz0ficafitre dégtempears pif die dhagy'e-descrbddafjletdnaties,
indicates the entity having the descriptor 20 tag is a file entry. The tag
i s cl assiif isggbskibl otcarcbogreze nddrgssde of ek pintr comstispagearbAV stepidikcaidos or, and
the like. In the case of the file entry, "261" indicating the file entry is
descri bedwinpAY Hde.descri ptor tag.
[0065]
15 For example, the AV stream file is a file recording area that exists in the
directory area of the directory to which the file belongs. It is possible to access the
AV stream file by tracing the file identification descriptors of the directory files, and
the allocation descriptors of the file entries.
FIG. 5 shows an application format of an optical disc configured using the
20 file system.
[0066]
A BDMYV directory has recorded therein data such as AV contents and
management information to be recorded on the BD-ROM. Below the BDMV
directory exist the following five sub-directories: a “PLAYLIST directory”; a
25  “CLIPINF directory”; a “STREAM directory”; a “BDJO directory”; and a “JAR
directory. The BDMV directory includes two types of files, “index.bdmv” and
“MovieObject.bdmv”,
[0067]
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[0062] The "ICB tag" indicates attribute information concerning the file
entry 25itself [0063] The "all ocation descriptor” includes a |ogical
bl ock nunmber (LBN) that indicates a recording position of an extent that
constitutes a lower file belonging to a 19 directory. The allocation

L e

nunber that indicates a rec posi t’i'on o t he

hi gher  t WomBbisSorof plifirdal dnkD 8l 2k B8 ARG aSHE o SAIHED JchySEla g "0 it
}tﬂhe e eg an ht d

is indicated that tent Is an assig recorded exte when

the hi ghgfodrid ki BBBISReEEbr Er%v'f%%bjeh% bavh! &Qin,‘[?ﬁ% g@ogeﬁ}qn%in]% &{%t(gnt Is an

assi gned and unrecorded éxtent. W t are se s 1 ndi cat ed

that thetexti@al The iddeedbRMs hidlecaRnt iirﬁ%ﬁﬁatﬁdrpf-&éthgg &) ér?%ﬁﬁxiegnofﬁ]%”i ptor.
When a lower file belonging to a directory Is sectionhed into plurality of

ext eni s, BIMRON ©reptthy dias has Db abided of 4a) FQ@B&&]@ﬂe@'x%é,cfﬂep%l‘aﬁfﬁacfkor each
extent. 10[ 0064] By referring to the all ocation descriptors of the

above- dedevicbéekstfredde theinde Bdnivt tol Lﬁl_idl?ﬂﬁﬁ b wiedge RNt ThadHISsEBR of
extents constituting an AV streamfile and a non-AV file. [0065] 15For

exanpl e, istthe highest feealnablel defingn@tifi titk steeaids ighatieg atihatesexigl Sehm t he
directory area of the directory to which the file belongs. It is possible
to acces8nd KesRlasthaeam fo berdnprdadaci tige BieRONMe Thdendd:f iabht desgrdescri ptors
of the directory files, and the allocation descriptors of the file entries.
FIG 5 sheigognmafs todutéxenutkd st frah amompgdnead] tdiesca tpnhbgutitel angi ng t he
20T} oYY &tPlay title. Each time a title or a menu is called, the playback device in which
BD-ROM has been loaded refers to the index table, to execute a predetermined
program file. Here, the FirstPlay title is set by a content provider, and indicates a
program file to be executed automatically when the disc is loaded in the playback
device. The top menu title designates a movie object or a BD-J object to be called
15 when a command indicating “Return to Menu” or the like is executed according 1o a
user operation received via the remote control. The index.bdmv contains
Initial_output mode information as information relating to stereoscopic viewing.
This Initial _output mode information defines the initial state in which an output
mode of the playback device should be in when the index.bdmv is loaded. The
20 Initial output_mode information can be configured to define an output mode desired
by the manufacturer of the BD-ROM. [006§]
The “MovieObject.bdmv” (fixed file name) stores one or more movie
objects. A movie object is a program file defining control procedures that the
playback device should follow during an operation mode (HDMV mode) controlled
25 by a command interpreter. The movie object includes a mask flag indicating, when
the user has executed one or more commands and menu/title calls with respect to the
GUI, whether these calls should be masked.
[0069]
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[ 0066] A BDW directory has recorded therein data such as AV
contents and nmanagenent information to be recorded on the BD-ROM Bel ow t he
BDW directory exist the following five sub-di rectories: a "PLAYLIST
directory"; a 25" CLI PI NF di rectory ; a "STREAM directory"; a "BD O

ot ory R, B0 O g e o
e bRt e g S USRI U0, S L

and (i ) g‘PQﬁa{”T'ef §t§;1%§ 4 ﬁ'?i!:? &S&&% m‘?ﬁ %Mﬁglb?%cﬁﬁﬁx%é tﬁ@t%e?ﬂ&%@cﬂg a

correspo |ng one of the titl ex t e IS nmanagene ormati on

rel ati nggéQe@ If R 38183t [ ded in
t he pl ayba‘?ﬁ c%eﬁr%eélﬁtwhge%ngeﬁggﬁﬁc%w ced fir stj @ggﬁs&?ﬁgﬂ%gg%ﬁgﬁ%@

uni quel yviaeknowdcpdae wien di s£ byt@ﬂ@odétﬂ%rptra@t eTie BINg éujgéie@mtlﬁy% t abl e

defining the title structures including all tities, a top menu,

Fi r st Pl ayagpiabti @ ant@glaﬁleheqemeedf@nctntte@aha%yf{m idadRy t@&ieefoell@m gnat es
the programfile to be executed first fromanong general titles, a top nmenu

title, amgbli@tion Rigsdligaywlidst! dfe Backe tfne @td i ddcl iflea Tmmapp‘ﬁczﬁﬁinl ed, the
pl ayback device in which BD-ROM has been | oaded refers to the index table,
t 0 execuhmnaggmeetabiaricoathigy ¢Or dapdlickton Heleatifitls® fhat staPh ajdehiifyl eni s set
by a content provider, and indicates a programfile to be executed

aut omat i eppliopghiohénbe keewmtitgtwhen Heagtdelof thet dvergsparybag BIdéwbret bddwendsop nenu
title designates a novie object or a BD-J object to be called 15 when a
conmithd R edirerit tithy atRéi ufaentrol Medes”. leapecially] drkaprilisadse slcsel lifecemialisng to a
user operation received via the renote control. The index.bdnv _contains
Initial defnadtbnibeappheasiorampmgement tabdt ivecallod ar Bl iapglieasiont eWhss copi ¢
viewing. This Initial _output _npde information defines the initial state in
whi ch ancmq&@@ W&@tﬁtAﬂ{z)@% Hypeper thatyhe eorserpandingapphcapiparshpnld be

i ndex. bdnv is | oaded. The 20l nitjal out utinode information can be

confi gur BB dgastpRetislp aiigth e %f’é’s Qaéia b‘%ﬂtt’tﬁehﬁﬁhﬁ’ﬂ%t’ﬂ’r ét/het & he

o more FRRAG cOgp S5 10 st %S? o Becpprednpis PPRBET PAGOdNt r O
P oceg e At e gl b SR e i °ttegr AR ™
el u0esg ARRKRLIER ) DRSPSt PR bR RS S 0% ML
shoul d préfﬁﬁ&%d eviP46%he corresponding titles have been completed. Such BD-J
applications are called “title unboundary applications”.
[0070]
20 An actual Java® application is the Java® archive file (YYYYY jar) stored
1n the JAR directory below the BDMYV directory.
[0071}]
An application 1s, for example, a Java® application containing one or more
xlet programs that have been loaded onio a heap area (also called a work memory)
25  of the virtual machine. An application is composed of such one or more xlet
programs and data loaded onto the work memory.
[0072]
The “PLALIST directory” contains a playlist information file with the
22



The "BDJO' directory includes a programfile with the extension bdjo
("xxxxx. bdj 0" where "xxxxx" is variable and the extension "bdjo" is fixed).
This programfile stores a BD-J object defining control procedures that the
pl ayback device should foll ow during an operation node (BD-J node)

|1 ed by s | @achi whi.ch is.a byte. ”
nter pr oo et el biBls RESEN TRl e B B aRER bl o or

causi ng H]ﬁxé?il ayback device to perform application signaling whose life
cycle fall's |r)|'to each title. The application managenent table contains (i)
"appl i camml]i dentifiers" that each identify an application to be executed
when the"title of the corresponding BD-J object becomes 10 a current

title, and (i i)\db@mgro&emg%g; babiS BEFH Rk laYOnt teg,gxpéemufa Awt%@mg fe

cycle is defined by the application nanagene Is called a D-J

appl i cat b reprdRaR Ppia PRk Qatic 888ndSh %giéa‘?lg@?&@iﬂ'{ﬁg thd 1:35@&{5}(&3@5 oft he

correspondi ng application should be execute tomati ca er having

been | oadede PMybask REARLRETAE Ypldier de®mRRtGPWIEAHAV Sr&fi(sh Shingsent, it
means that the corresponding application should be 15 executed once it has

been cal b&gedb%a@lﬂqﬁh&%cﬁp?ﬁﬂt oflthonvaditeain(Bpstionss beehycoaded 4nd Gipinheap
menory. Meanwhil e, sone of the BD-J applications do not cease their

operation&aEWthHheuhen@DDf@&p@hﬁﬁﬁ@ﬂhﬁglﬂﬁmhh%eIﬁ@ﬁm.Baﬁpkﬁk&?b Swch BD-J
applications are called "title unboundary applications”. [0070 %bAn act ual
Java(r) apptradam Bie sieet pyllshia{ornaton kiefiainki dueh 6 PYag1Y. &Y phiybaddcdnn t he
JAR directory below the BDW directory. [0071] An application is, for
exanpl e, ba stabed (by) thagdpva® appbeatioonwdiicli mguseddonplayback adretol pnegoaing t hat
have been | oaded onto a heap area (also called a work nenory) 25of the
virtual Hgchve® viamahppadhiza fogeneraconplosa® MiedsuEangveorsr (Jiviepley et
prograns, and data | oaded onto the work nenory. [0072] The "PLALI ST
di r ect or ipstasisptthatrizlags brek hes playhstomdernasiont | The WFpleyes instanendd &re npl s
("xxxxx.qpls" where "xxxxx" is variable and the extension "npls" is fixed).
acCtual data to be generated into the heap memory of the virtual machine based on a
JMF player class.
15 [0074]
The “CLIPINF” direciory contains a clip information file with the extension
clpi (“xxxxx.clpi” where “xxxxx” is variable and the extension “clpi” is fixed).
[0075]
The “STREAM?” directory stores an AV stream file that is in compliance
20 with the format xxxxx.m2ts (“xxxxx” is variable and the extension “m2ts” is fixed).
[6076]
An AV stream file in the STREAM directory is a digital stream in the
MPEG-2 transport stream (TS) format, and is generated by multiplexing a plurality
of elementary streams, such as a video stream, an audio stream, and a graphics
25  stream.
[0077]
The AV stream file contains a “left-view AV stream”, which is a group of

packets storing various types of PES streams for left-view playback, such as packets
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[0073] A "playlist" defines playback sections along the tinme axis of an AV
stream 5 and represents a playback path defined by |ogically specifying
t he pl ayback order of these playback sections. The "playlist" defines (i)
whi ch AV strean(s) should be played back, (ii) which part of the AV

at order.the sgenes of the

AV Sor e ksebibe PG eBuMNES SR o Sirilest Rrablics sHESRACT O BF Be8t or es
B arted B0 oRERGORTR S SEHER o ool bR SRE S E et of

i amewor &V EhEE SRR ¥ B TR A BEER A Bl R habBE P i on.
The . TNFPPAP%)@E thil JLANREy ;;@ a&gnﬁ%ggﬁheﬂ%g ah ‘SgBﬁeﬁ—%’i‘?"ag %&fe%lggr%ggg neTﬂgap

menory o e Virtual i ne based on a ayer class. _ do
" CL| Pt NF H . .ai l i LE i i _- i 3 SI on o]
(oo, o TRRES BeRgRRhrede i MO TRPEE G5 VT WG SHRERD, 0

[0075]  and the lefTigw AT REAVL if?&lﬁ&%&ﬁ%{%’ é&‘%ﬁ?ire%svi@:@o &Yesth ﬁfﬁﬁg‘jﬂ/ﬁ&-{r{%ﬁé is in

conpliance 20with the format XxXxX. XXXXX" 1's variable and

ext ensi oy §dasn . vnfesk kped) oth&@E (O] An AV streamfile in the STREAM
directory is a di gital streamin the MPEG 2 transport stream (TS) format,

and is geoErsgted by nultiplexing a plurality of elenmentary streanms, such as
a video stream an audio stream and a graphics 25stream [0077] The

AV stream fil eThomfaitnamalild €fd cotitgins AVright-eRa AVWeeR”] hithdk @WpoRf
packets storing various types of PBS streanms for |eft-view playback, such
as paekebs paskets storing various types of PES streams for right-view playback, such as

source packets storing a right-view video stream, source packets storing a graphics

stream for the right view, and source packets storing an audio stream to be played

back together with these streams.

[0079]

15 Clip information files in the CLIPINF directory are pieces of information
that show, in one to one correspondence with AV stream files, details of the AV
stream files indicating, for example, types of packets constituting the AV stream files.
Each clip information file is read out by memory prior to playback of the
corresponding AV stream file, and is referenced within the playback device while the

20 corresponding AV stream file is being played back.

[0080]

This concludes the description of the internal structure of the recording
medium. The following describes a method of creating the recording medium shown
in FIGs. 4 and 5, i.e., configuration of the recording medium shown in FIGs. 4 and

25 5.

[0081]

The recording method of the present embodiment encompasses not only

real-time recording (i.e., creating the aforementioned AV stream file and non-AV file

24



storing a left-view video stream packets storing a graphics streamfor the
| eft view, and packets storing an audio streamto be played back together
with these streans. Wen the |left-view AV streamincludes a base-vi ew vi deo
stream and enabl es 2D pl ayback, this left-view AV streamis referred to as

?e;" t2 D(/: 23\% \I}lé/ch edllynésﬂtér%l %%icgﬁraﬂht%g%e g‘fgté’\y\?c{/?gég ﬁﬁ ag“ag@%and&%h)é%&a‘?s VI ew AV
il eos. sbhr SRR rerialed! b Bl bﬂo%xﬁrgf BRR ke o st étfevn“s@% siream
"right- V'bggr@a\{qss td S@’F%:cm&‘@i ﬁﬁo the % é'ao c?eﬁdtﬁgcﬂﬁ%tlﬁda&oﬁés%s OUS

types of S streans right VI ew p aék h as source pac
storing &-&d.8ip Yétx%‘éfn‘é' e nasi: FSceR ﬁ%%hsthéh 1! %é’cﬂﬁi stream
for the ?lrgﬁﬁt V|1ew and so rcer pac etspstgriﬁn an au?f{oe?gtrgamtor%z pl ayed

back % ogeidueimWftihe bhass e?ﬁlﬁ&ﬁﬁ%nt &291021%&3 béﬁ@%ﬁtmédnt&ﬂmtebmlﬁg hRshddan the

CLIPINF directory are pieces of information that show, in one to one

Corr espoReEREe the rbalAns téRadmE i dn@Sthe d@@@:ﬂin@ @%ttfohe\nménﬁ%ﬁﬁa@effokﬁ&t

i ndi cating, for exanple, types of packets constituting t AV stream fil es.
Each cli pedondi@gation file is read out by nenory prior to playback of the

corresponding AV streamfile, and is referenced wthin the playback device
whil e the0@2]corresponding AV streamfile is being played back. [0080]

Thi s concludes the description of the internal structure of the recording

medi um The f oFIQvi mg fthesdrartbepracaseh podocfiumseadta regortive: methoddi ng nedi um

showmn in FIG. 4 and 5, i.e., configuration of the recording nmedi um shown
in FIGs. [@&nd 255. [0081] The recordi ng nethod of the present
enbodi nent encorrpasses not only real-tinme recording (i.e., creating the

af or ement i onedSEY Silteisra pracesantl defgrmunng theetitle structure of the BD-RO
and thus generating title structure information. Using a ftree structure, the fitle
structure information defines a relationship between units of playback on the
BD-ROM, e.g., a relationship between a title, a movie object, a BD-J object and a
15  playlist. More specifically, the title struciture information is generated as follows.
First, the following nodes are defined: (i) a node corresponding to the “disc name”
of the BD-ROM to be created; (ii)} a node corresponding to the “title” that can be
played back from Index.bdmv of the BD-ROM; (iii) a node corresponding to the
“movie object” or “BD-I object” constituting the title; and (iv) a node corresponding
20 to the “playlist” that is played back from the movie object or BD-I object. Then, by
connecting these nodes by branches, the relationship between the title, the movie
object, the BD-J object and the playlist is defined.
[0084]
Step S302 1s a process of importing a video, audio, still images and subtitle
25  information to be used for the title.
[0085]
Step S303 1s a process of creating BD-ROM scenario data by performing,
on the title structure information, editing processing according to the user operation

25



24 inreal tine, and directly witing the created files into the volune
area), but also pre-format recording (i.e., nuss-producing optical discs by
preparing the entire bitstreans to be recorded into the vol une area,
creating the nmaster based on the prepared bitstreans, and perform ng press

i . t t . LI i f.p di t
P or so Rl e, ORAL Ak BEIROMCQICY daed BTl bl ToP] GR6lE D00 e
di _ . H ny M | ’ L ng.

{0082 FRESR ARiESRERRYRRTREY ical 6hAtheIRITERT Th T chmor ferd
met hod. £9] R0R3] » ISB%-HI%E&(\)/( i Rath SRR S taBiRt BleMhNRBLIRE &itle

'l .
. Structure of the and thus generating title structure infornation.

Using a %Hc_eﬁagwt.uml BO-RICOWM debhdrfy 84th UREIHAS hRi@MifbaRatds! LRREnAIng _
rel ati onshi'p between units of playback on the BD-ROM e.g., a relationship

bet ween ghet krdan, sfbBYAtRORh®Se PlaPbick o&jiRel @Ad aapldPhaekayithsmenhbdr e
specifically, the title structure information is generated as foll ows.

First, tbgetobiewicagnneddiniieated siedng (tahsdiondeen ¢y mesypondi ng to the
"di sc nane" of the BD-ROMto be created; (ii) a node corresponding to the
"title" f0t86jcan be played back from I ndex. bdmv of the BD-ROM (iii) a node
corresponding to the "novie object” or "BD-J object” constituting the
title; and (ivytep Siddeiscmcoés poradissige. 28 RIS shreartgh aphuised' by patfoimingl ayed
back fromthe novie object or BD-J object. Then, by connecting these nodes
by br ancHessncoéeproebssingbaskid pnitiet BEeR QM escenarioedata.he novi e object, the BD-J
object and the playlist is defined, [0084] Step S302 is a
procéss H#087gporting a video, audio, still inmages and subtitle
25information to be used for the title. [0085] . Step S303 is a process
of creating BDSRONXEdAamulsplatnioesssiparthal iinsgtonsad dmaceardanecsyity ieur e
i nformation, editing, processi n\g according to the uyser _ope{latP'b%n 25
BD-ROM scenario data. An AV stream is acquired by multiplexing the stream
in Step S30S.
[0088]
15 Step S306 is a process of acquiring a database that is used for recording data
on the BD-ROM. Here, the database is a general term referring to the
above-described index table, movie object, playlist, BD-J object, etc. that are
defined on the BD-ROM.
[0089]
20 In Step S307, a Java® program, the AV siream acquired by the multiplex
processing, and the BD-ROM database are input. Then, an AV stream file and a
non-AV file are created in a file system format comphiant with the BD-ROM.
[0090]
Steps S308 is a process of writing, from among data to be recorded on the
25  BD-ROM, a non-AV file onto the BD-ROM. S$309 is a process of writing, from
among data to be recorded on the BD-ROM, an AV sfream file onto the BD-ROM.
[0091]

The multiplex processing of Step S305 includes (1) a first conversion
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received via GJ . The BD-ROM scenario data is information for causing the
pl ayback device to play back an AV streamon a per-title basis. In the case
of the BD-ROM a scenario is information defined as the index table, the
novi e object, or the playlist. The BD-ROM scenari o data includes materi al

and & pl BRSO pev s R eSS AR AR %Pe%%ﬁ&z e idting A
PES ot r e e eBci By <Ry BP RS SFebansds ToPRtar e pased o 1 b
ESSdetwr gam | fi aé%fw gclicEgQ%Q 8 Ste % i | Ei Ifgm essi tnget hat
is perf o(rgﬁdeg%di %nag%gorndgncegw%%Ontvﬁgln@%ﬁ%\fgg}eﬁ%eﬁicgﬁ %Iatf’lﬁl.lg ﬁrlfpk%&sﬂo eami s

. s . . . 3306 i
o Brocess T Ein Bk hckBe 1RE uHRRR Brbfs T g Ry S BT 4G ke

BD- ROM E‘%Bﬁvce?@.@k&%@kﬁé?g&%ﬁ% {ideol zﬁldg+ %ﬂ;@?ﬁic@g to the

above-described index table, novié& object, D-J object, etc. that
are defipgghogn the BD-ROM [0089] 20In Step S307, a Java(r) program the AN
stream acqui red by the nultiplex processing, and the BD ROM dat abase are

isnput . Then, am S%FSSK(@@%Melﬁt}@r}ﬁo@esﬁ%T‘vﬁ%ilfé%ﬁﬁé AvenehsatitdtiensRrdd | €
ystem format conpliant with 'the BD-ROM [0090]
packet sequence is written into consecutive areas of the recording medium as AV
stream file extents.
10 [0093]
The following streams are writien onto the recording medium.
[0094]
(I) Video Stream
A video stream includes primary and secondary videos of a movie. Here, the
15 primary video represents ordinary video to be displayed on the full screen as parent
images during the Picture in Picture display. The secondary video represents video
to be displayed in a small inset window during the Picture in Picture display. There
are two types of primary video: a lefi-view video and a right-view video. Similarly,
there are two types of secondary video: a left-view video and a right-view video.
20 [0095]
The video stream is encoded and recorded by using, for example, MVC
(described above), MPEG-2, MPEG-4 AVC and SMPTE VC-1.
[0096]
(I) Audio Stream
25 An audio stream is the primary audio of a movie. The audio stream is
compression encoded and recorded by using, for example, Dolby AC-3, Dolby
Digital Plus, MLP, DTS, DTS-HD, and a linear PCM. There are two types of audio
streams: a primary audio stream and a secondary audio stream. The primary audio
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Steps S308 is a process of witing, fromanong data to be recorded on the
25 BD-ROM a non-AV file onto the BD-ROM S309 is a process of witing,

fromanong data to be recorded on the BD-ROM an AV streamfile onto the
BD- ROM [0091] The multiplex processing of Step S305 includes (i) a first

. . : di ; and
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I tipl i _ h Ltiplexes 5 a source packet
;n(;qulelr[:c2%@?}@???%#}%58%@%%%%&3‘%@3%l%&@r%lgl]ig}gaphi cs. [0092] In Step

S309, namphysthe process of witing the AV streamfile, the ‘source packet
sequence i s itten into consecutive areas of the recordi ng nedium as AV

treamfile ex : oW ng streans are witten onto the
St eam (0 Prssd LA Splhe sighh

recordi ng nedium” [ 0094 tream A video streamincludes primry

and secondary W PRASntRfoPGERHE& (P ﬁge?lﬁﬂf’eéeﬁtséﬂgﬁﬁﬁw E)éé #.d%vfeeﬁ{b‘ﬁﬁggt S

ordinary video to be displayed on screen as ént 1 mages during

the Pictund imnRiddt HLadbSPh@e didEla56E M WndBRANIARILESEh SHiMyfgo to be
displayed in a snmall inset wi ndow during the Pi'cture in Picture display.

There ar dndiwiiuay PEsstebnRraréBfovidddidneol @llcoicqYndeHEOwANS: Fufdi@hbs Vi ew
video. Simlarly, there are two types of secondary video: a’left-Vview video
and a ri ghiferenelanyiaes, su2ph988blish, Japanese, and French.

10 [0098]

A PG stream is composed of a sequence of functional segments, namely a
Presentation Control Segment (PCS), a Pallet Definition Segment (PDS), a Window
Definition Segment (WDS) and an Object Definition Segment (ODS). The ODS is a
functional segment that defines subtities from among graphics objects.

15 [0099]

The WDS is a functional segment that defines the bit size of graphics
objects on the screen. The PDS is a functional segment that defines colors to be
presented when drawing graphics objects. The PCS is a functional segment that
defines page control during display of subtitles. Examples of such page control

20  include Cut-In/Out, Fade-In/Out, Color Change, Scroll, and Wipe-In/Out. Page
control defined by the PCS enables various display effects, one example of which is
to display a new subtitle while gradually deleting a previous subtitle.

[0100]

To playback the graphics stream, a graphics decoder executes the following

25  processing in a pipeline: (i) decoding an ODS that belongs to a certain unit of
display, and writing its graphics objects into an object buffer, and (ii) writing, in
plane memory, graphics objects acquired by decoding an ODS that belongs to a
preceding unit of display. The above-mentioned close synchronization can be
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The video streamis encoded and recorded by using, for exanple, MWC

(descri bed above), MPEG 2, MPEG 4 AVC and SMPTE VC-1. [0096] (I1) Audio
Stream An audio streamis the primary audio of a novie. The audio
streamis conpression encoded and recorded by using, for exanple, Dol by

Cypes of Rdaeg: Peaheiiy Heivad Shrals Sube A st Ho0eloraarye Ao "

stream w&e@{l?ggry audio streamis output as the prinmary audi o when

pl ayback i rmed together with audio m xing. The secondary audio
stream i ]put as the secondary audi o when pl ayback is perfornmed together
wth audlo m-xi ng. [0097] 5(111) Presentation G aphics Stream A

Presentat | on ARG s (RPCYLEAMREESAM A AIARI PEdS Bl B Br bt 1] €5

and ani mat ed charact er I'n cl ose synchroni zation wth

pi ctuges strleﬁﬁ!; ﬁiagg?c'serﬁ@uﬁttlﬂ@saqqﬁe @éﬁs’?@,ﬁ&rﬁ%nbﬂn 1éx%d%%h@wmwdence

with a plurality ferent [anguages, such English, Japanese, and

French. ¥ OQﬁgltextST stredin P&p%srs@@rébht%nf‘soma%@dsu%ﬂ@s S@wﬁ%ﬁerO&o&é@nctl onal
segnents, nanely a Presentation Control Segnent (PCS), a Pallet Definition

Segnent (ﬁﬁi@&dm%td/\m&@m}‘(@f\d Biahd20, HSpeiFRAtthd POSraaffladntHebesT ddefhahni ti on

Segnent (ODS) he ODS is a functional segnent that defines subtitles from
anong gr aprifesedio) Lt PGTEEOD9D¢am”. The WDS is a functional segnent that

defines the bit size of graphics objects on the screen. The PDS is a
functi onali®¥gnment that defines colors to be presented when draw ng
graphi cs objects. The PCS is a functional segnent that defines page control
duri 4§ di spl ay (Iof) IstebddtivedsrapkixaSpk&as of such page control 20 include
Cut-lIn/Qut, Fade-In/CQut, Color Change, Scroll, and Wpe-In/Qut. Page
control defi nedrbyntetaetiRESnbish edGY asticaus itlias grappicesf stewws, theinecabizespl e of
which is to display a new subtitle while gradually deleting a previous
subt i t| e infeqEowd control via a remote control. The inferactive control defined by the IG
stream is compatible with interactive control performed on the DVD playback
device. The 1G stream 1s composed of a plurality of functional segments, namely an
15 Interactive Composition Segment (ICS), a Palette Definition Segment (PDS), and an
Object Definition Segment (ODS). The ODS is a functional segment that defines
graphics objects. Buttons on the interactive screen are drawn by aggregation of such
graphics objects. The PDS is a functional segment that defines colors to be presented
when drawing graphics objects. The ICS is a functional segment for causing a state
20  change, or more specifically, for changing a state of each button in accordance with
a user operation. The ICS inciudes button commands, each of which is to be
executed when selection of the corresponding button is confirmed. The interactive
graphics stream represents the interactive screen that is formed by arranging GUI
components on the screen.
25 [0103]
A video stream is composed of a plurality of Groups of Pictures (GOPs).
Editing of and random access to video are made possible by performing encode

processing on a per-GOP basis,

29



To pl ayback the graphics stream a graphics decoder executes the follow ng
25processing in a pipeline: (i) decoding an ODS that belongs to a certain
unit of display, and witing its graphics objects into an object buffer,
and (ii) witing, in plane nenory, graphics objects acquired by decodi ng an
DS that[@ﬁhgngs to a preceding unit of display. The above-nentioned cl ose
synchroni"zati'on can be established by nmaki ng hardware operate to the

full est extent p{@§ %eﬁ?’%?t‘teext %}H @%@éﬁééﬂgpmf&é&l&r ﬁ%}f\?%ﬁédﬁ'ﬁ&ll@b%o%

stream a text subtitle treamis also one of the 5 streans that

present subbict haSsiorten (PSR HSAMW 8 PRE. TAILEAWE RXRHNARIPS Betw¥nSt r eam
file. The textST stream expresses contents of the subtitleS in character

codes. Agkfdi RudRetdre 1BR-REWVSd@NGRAeh ad BETFs. The sBeorldGost sErIE, rd t he
text ST streamis referred to as a "PGlext ST streani. [0102] 10(1V)

| nt er gct iskwSraRhbEipst b@Men a pictufd sticdtadfi v eigld-aiRii oRlet|sGlast @AM i s a
graphics streamthat realizes interactive control via a renpote control. The

i nteract iG@Ps dnt Fudi. def hndduby of hike &6 -sidveandds seeamainidbh eistitenof miteer act i ve
control perfornmed on the DVD pl ayback device. The I G streamis conposed of
a plural iright-ofew uiddo efredm sibgmard assigrankethe aameSdisplagr @nti e Gotrpasi ti on
Segnent (1 CS), a Palette Definition Segnent (PDS), and an Object Definition
Segnent @OES)d withecaCDStha. I fherlefii ondirigheyentviddoatiredatsi aash goXpHES
objects. Buttons on the interactive screen are drawn by aggregation of such
gr aphi cs voBj ectlgictiiee IRDSY plagbidknef storeiscepignedro, tthafirgaiies of¢kdrs to be
present ed when draw ng graphics objects. The ICS is a functional segnent
for é8usiGP an treaightagew wac%g»eqtre@m ifshenlaysspairedavity therfgist Enoteriensd the st at e
of each button in accordance with a user operation. The | i ncl udes button
conmands COFASPIEMAaOFHn; the defi-freeve xedegt Bisaih dilesidIse iR Breagh &OP n

correspondi ng, button is confirnmed. The interactive graphics. stre
r epr esenttBe FIERG-VisWeyEam {foassignge Ahg pIpe idéSPE'@f Heg w%affﬁahgpwaﬂaﬁ The

conponents on the screen. _ ,
P corresponﬁmg (%O?’ 1 the left-view video stream.

[0105]

15 FIG. 7B shows the structure of a GOP. A GOP is composed of one or more
video access units. A video access unit 1s a unit of storing encoded data of a picture.
In the case of the frame structure, the video access unit stores data of one frame. In
the case of the field structure, the video access unit stores data of one field.

[0106]

20 The first video access unit of a GOP is composed of a sequence header, a
picture header, supplementary data, and compressed picture data, and stores data of
an I-picture. A sequence header stores information that is commonly shared within
the GOP, such as resolution, a frame rate, an aspect ratio, and a bit rate. A frame rate,
resolution, and an aspect ratio stored in a sequence header of each GOP in the

25  right-view video stream are respectively the same as a frame rate, resolution and an
aspect ratio stored in a sequence header of the corresponding GOP in the left-view
video stream. The picture header stores information indicating a method of encoding
an entirety of the picture and the like. The supplementary data represents additional
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25[ 0103] A video streamis conposed of a plurality of G oups of
Pictures (GOPs). Editing of and random access to video are nade possi bl e by
perform ng encode processing on a per-GOP basis. [0104] FIG 7A
shows rel ati onshi ps between pictures, or nore specifically, how pictures
are stor LN, : 1 - f 7 _ [ i tween a
pi cture ggahgﬁc@p %1 ! ;amﬁ’éfeltsge\?l?ﬂg{/v&% ggﬁéﬁhgaﬁ@%%&%h%@ Igicxt%?ﬁl?}&ow of

FIG 7A 5.8 @9&@@&%@%%@@@@5&@&@ cAaBbiel %@nﬁﬁg&fgg%@fw%@gi 1 foVi ew

vi deo stream an A a picture o t-view 0 Sstream

and a pi ok Wigpl@fed R MMV \LERY: Vindeeh 588N Nk AR RIS Sn@Nghet BGicSane

display tinme are vertically aligned Wwth each other. In the left- and

right - vi @Womhatem SheedipreRes hidadR &land ?icﬁir& Rla@Nthht RdsChdéh Qontptedsie
pl ayback of stereoscopic video, the first picture of each 10 "GOP in the

rightsvi edeotdcdevidebraeadhsivmitd iotidh aaothRafiie thdvb bbcdsh enftiof stGOPRIr€ bathe of the
corresponding GOP in the left-view video stream The first picture of each

GOP i n t bempbgitond Hietusé helar, isapplesicgtied difagashomnptics@idayctitad@atas the first
| -picture of the corresponding GOP in the left-view video stream [0105]
15FI G 7BSows the structure of a GOP. A GOP is conposed of one or nore

vi deo access units. A video access unit is a unit of storing encoded data
of a picture. Contehts clhte sfjuehe heaiop mitnoe hoader, supplamesayadoasmdini t
stores data of one frame. In the case of the field structure, the video
access umbmpssereyiducadath onecdrifguded [0 10Ekre0 Thanidfers siepeidieg actess unit
of a GOP is conposed of a sequence header, a picture header, supplenentary
dat al0 an@netigfpvel sddchivateans erendgd. Beresmuesviskn theofdemis enpedadurseng A
sequence_header stores information that is comonly shared within the GOP,
such as PEERUt i HNC, dber soamencn dicader. aplpwee headen angdngupplementagt «aten franme
rate, resolution, and an aspect ratjo stored_in a sequence header of each
GOP in t ReTespongdtg gy Smww@a@@%?rr%%sﬁséa 3 Baghwee Parampter met $BRe) #d a frane
rate, resolution ?%%I an aspeft rati o ééﬁtsed i n.a sequence header of the
cor r esponryP ERhapfemet {nformagien JEPRESHYCFhe pi cture header stores
infornati&[h/?'gndi cating a nethod of encoding an entirety of the picture and
the li ke.[ suppl ementary data represents additional

15 FIG. 8 shows decode switch information added to each video access unit of
the left- and right-view video streams. The video decoder performs decode
processing while switching between video access units of the left-view video stream
and video access units of the right-view video siream. An ordinary video decoder
can identify a video access unit to be decoded next in accordance with the time

20 shown by DTS assigned to each video access unit. However, there are still a number
of video decoders that advance the decode processing independently of DTSs. In
such a case, each video access unit of a video stream desirably containg information
for identifying a video access unit to be decoded next. The decode switch
information shown in FIG & supports the processing of switching between video

25  access units.

[0109]
The upper row of FIG. 8 shows the structure of the decode switch

information. The lower row of FIG. 8 shows a data structure of a video access unit.
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information that is not essential in decoding the conpressed picture data.
Exanpl es of such additional information include character information on
cl osed captions to be displayed on the TV screen in synchronization with
video, and tinme code information. The conpressed picture data is picture
data tha

o 055, DEED SR e LR A BRI I BB ek 1
| .ar d. pi ct. . 0107 t ent f

e e A e ARG TIE5OE BeShGr Bk e R Merrs auamenLs ©

pi cture ﬁ%&\?}c}eﬁs”vﬁtcﬁ%f&r&%@ i§ ﬁgl%idfih% D.manners dependi ng on the 10 met hod

wth whic €0 1's encode exanple; when the video is encoded using
MPEG 4 A){é:l,wt he sequence header, picture header and suppl enentary data
correspond (l a Sequence Paraneter Set (SPS), a Picture Paraneter Set (PPS)

and Sgppl ement ghe ERIBAC QERLH ihfHrRfafBh |19 bolnplebdd of & B%Eéé&&'t bccés@%ﬂﬁt} 15FI G

S
8 shows decode switch informati on added to“each video access unit of the

l'ef t - angydd ghtibatiqauntuiceR vBkt'seaTEnd 4 RiBcdddRRanbgcoder performs decode
processi ng while switching between video access units of the left-view

vi deo st f@amjand video access units of the right-view video stream An
ordi nary video decoder can identify a video access unit to be decoded next

in accordance Whthubkgutatngced wiiowpeby ibbEnassh ghedincoveabér thedade@ccess
unit. However, there are still a nunber of video decoders that advance the

decode progsssinitgto bel dperdtdntdxy iofof iSdeft-vievs wideoastcase or ele hight-dizev access
unit of a video streamdesirably contains information for identifying a
vi dedl acvebe dmrhn. WhdrethdscbsbedemenccessTirgt gee sbews aiviabie 1 1if dmneenis dime shown
in FIG 8 supports the processing of sw tching between video 25access
units. [@LEY]access unit Théeufgnoded owxbis Bf the Bfshiows videe steanctWhen dlie t he
decode switch information. The |lower row of FIG 8 shows a data structure
of a vi déebsggueriscoenstuniiype showaehvalialsy’, deceriso gatass unkdodwodgededni t ch
information is stored in a certain area within the supplenmentary data (when
t he vi de8C¥isieREdHedighiigyvrEe stmum,. WMhen die otbsequent HCPefS oAty i s
storedindan SU) . . ) ... .
indicates a value “0”, it means that the current video access unit is the last video
15  access unit of the stream,
[0112]
The subsequent access unit size 1s information showing a size of the video
access unit to be decoded next. If the size of the video access unit to be decoded next
is unknown, then it is required to identify the size of this video access unit by
20  analyzing its structure when extracting this video access umit of an undecoded state
from a corresponding buffer. However, with the aid of the subsequent access unit
size, the video decoder can identify the size of the subsequent video access unit
without analyzing its structure. This simplifies the processing of extracting a picture
of an undecoded state from a corresponding buffer.
25 [0113]
In a case where the first I-picture of a GOP 1n the left-view video stream is
assigned a decode counter “0”, the video access units of the left- and right-view

video streams following this I-picture are assigned decode counters that successively
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[0110] 5The decode switch information is conposed of a subsequent access
unit type, a subsequent access unit size, and a decode counter. [0111]
The subsequent access unit type is information show ng whet her the video
access unit to be decoded next is of the left-view video streamor the

h th b ittt h
varue ~ 1-nerephofl B3e BHASITali50et 46 GRBICTLSS 0\%&%@3@%% 'S of the
| ef d t h I
3" The i doo Becuelth AR QL BLEREM MR B M oty R deo

stream ?‘f@{w‘%éﬂ}@c%&’ﬁ eH?]"Ll tlvé"gﬁ: 855 #al Eglgéép\?lta%ng :Vf’o%toea%cgsg %i annoth

nmeans th curre I €0 access uni ast vi accC un|t of

the streamd FQL%bRle reason. FEP@X&HR% CALERE aaGa%%% é"”cﬁc?etgﬁrﬁ%@éo %@feﬁ] fron

showi ng a size of the video access unit to eco nex e size of

the videqranegstvivu Vided #RapCERISERG* danhst HOKORW e fohg ’Peddtmg% Srrbegyi red to

identify the size of this video access unit by 20 analyzing its structure

when ext rsaeivnng R AV a0s 8seeFshdAbodd c@ﬁtéﬁ@ﬂ?&@&e&s gh@a fo feQMi&
correspondi ng buffer. However, with the aid of the subsequent access unit

si ze, thecvésdenitdeboddrd s&ansd Iﬁiﬁﬂbf fh ridhe-vedwz @ideb stgm Sﬁ@?@%%féﬂs geo
access unit without analyzing its structure. This sinplifies the processing
of extradhe tigrdaviges heoess ofit afthendecose diddoatneaii Tam 1ﬂaﬁ%sﬁﬁ$@@8@bdi\@ buffer.
25[ 0113] In a case where the first I-picture of GOP in the

| ef t - vi ewfandemgstwidanmoiss (mme@nedemdjﬂg)odhnmnmeﬁ’tHéQralud bethel digedaccess
units of the left- and right-view video streans following this I-picture
are aSsi gnedtcdesogecd buthesscondatidsuacessiwet pf thaciphtreitw ividdohetraander i n
whi ch they are decoded, as shown in FIG 9A Use of such information
(the decdéé)l%mﬂtbﬂlss)bemléé@eﬁ,t thwoyslus! ef tthepdecode ¢ounperopesignedoessd ng t o
resolve an error that arises when a video access unit cannot be read for
some reasBhscapent Wdempecess ank ae be wadistadhavith thearesult Hut vhaldecoder ems uni t

perform proper processing to resolve the error. In the example of FIG. 9A, the
decode counter assigned to the second video access unit of the right-view video
15 stream (P-picture) shows a value “4”, and this decode counter “4” should be
followed by a decode counter “5”. However, the decode counter assigned to the next
readable video access unit, namely the fourth video access unit of the left-view
video stream (P-picture), shows a value “7”. The video decoder can thereby judge
that one video access unit has been skipped. Accordingly, upon judging that the third
20 video access unit of the right-view video stream (B-picture) has no picture to refer to,
the video decoder can, for example, skip the decoding of this video access unit.
[0114]
Alternatively, as shown in FIG. 9B, a sequence of decode counters may be
self-contained on a per-stream basis. In this case too, when the video access unit that
25  has been decoded most recently is of the left-view video stream, it is possible to
predict that the decode counter assigned to the subsequent video access unit would
be the same as the decode counter assigned to the video access unit that has been

decoded most recently. On the other hand, when the video access unit that has been
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5 of the left-view video stream (Br-picture) cannot be read due to a
reading error as showmn in FIG 9A 1In this case, if the decode counters are
not assigned to the video access units, the third access unit of the
right-view video stream (B-picture) refers to the third video access unit

v s e FPOREUTHNAGANTA) S Bl o0 e B ESO ER SRS° 1
R L e N S R T

assi gned Oadidl;fgg %&?@3@9%@&0&@ &%ﬁte@%gﬁgﬁe&% tthe%ﬁ‘eob&‘cc%seaﬂhﬂh%gpaé"f)é the

result that r can perform proper processing to resolve the error.
In the e E : ; &&e@. d video
access u)rﬁi??moe? I?{%Set r? ?éélﬁl?lAg%}fesvh\? %fﬁ%g&i%%éﬁ?gﬁﬁf pi C SP%) 115Ifsa’ﬁ((:)S\%rsﬁf\gg%vaI ue
"4" ) gndpdi eepde counter "4" should be followed by a decode counter
"5". However, the decode counter assigned to the next readabl e video access
unit, nanelnsjthe fourth video access unit of the |eft-view video stream
(P-picture), shows a value "7". The video decoder can thereby judge that
one vi deo acceFsGUITA ilhagateeen fakhdnReail AsRAl dideglsiteatdoBtaretiyl a@®Hshat t he
third 20 video access unit of the right-view video stream (B-picture) has
no pi ct umpecka scedaicet Iy, Fitel 0A,dde filecodershoan,a fideo dxamphaguesdd pf thee
decoding of this video access unit. [0114] Al ternatively, as shown in
FI G 9B, valcdvetpeems theaiecaetadesiooud BES paaletbeqemict - adrbatinetrosnstaows
per-streambasis. In this case too, when the video access unit that 25 has
been ldecadddpmkst saquerest dhjained by cotmeertieg thevPBWpadkobt scpienecadys shpbwingdspossi bl e
to predict that the decode counter assigned to the subsequent video access
unit woulagops yab ¥akevas ke vgécdbe lepighrer Bapistugneind &-pinareyi sdeachaccess
unit that has been decoded nost recently. On the other hand, when the video
access unfRrescmatVidess Prrsenfatioe dbde corsifutingdbatvided siresm, taie epelydivadedew vi deo

stream it is possible to predict that_ the decode counter assigned to the
subsequentd e naceadoadnpt thiotiriespendipg dikhe 8agiet JerfnRED Mackd hase decode

t i dto.th id ) it h decoded.
Couont]y PIRLRENG Lrinan Reescnon dimrtemp Rl Rb TN SHBT DISeas GO o
5 th ...[ 0115 FLG OA.ill trat i furt detail h
o oo SeeC i Gafeh @ity Bittne. andes Ditadks g Sen BTt TedChend 1 1ot

row sho a ig o fr seguence of the video stream the second row shows
a PBS pﬁﬁ%?aggfe rPégggﬁ &PRE&PEM%"%W shows 10 a TS packet sequence

obt ai ned [gyldé(jonverti ng the PBS packet sequence. As shown by arrows ygl,
yg2, yg3‘tand-yg4, the I-picture, B-picture and P-picture, which represent

Vi deo Prqgfsnlg i I constituting the video stream are each divided
and store mfctghg%ﬂgggdﬁ%of t he correspondi ng PES packet. Each PES packet

has a PBS head S i | i AiBm t..ipdigat es a
di splay tine o? Ki'SIt Sﬂ‘g”é??}gégﬁ’gﬁ‘gf ﬁgkﬁggﬁkégné agnlli?%?o’véitéé%'lﬁ'iHrlnetﬂésllfAL zﬁrrp (DTS)

t hat 2p ndish8ARS 1 FIEC POBNthel iR Bl SRV A TESRRREH QGuBAG! WRE seddBd LBy <TS

Packet Sequence>
shows a source packet sequence, and the third row shows the AV stream.

[0117]
As shown in the first row of FIG. 10B, each TS packet 1s a fixed-length
packet consisting of a 4-byte “TS header” carrying information such as PID
25  identifying the stream, and a 184-byte “TS payload” storing data. Each of the
above-described PES packets is divided and stored in the corresponding TS payload.
[0118] |
As shown in the second row of FIG. 10B, each TS packet is given a 4-byte
34



FIG 10B shows the format of the TS packets ultimately witten in the AV 20
stream In FIG 10B, the first row shows a TS packet sequence, the second
row shows a source packet sequence, and the third row shows the AV stream
[0117] shown in the first row of FIG 10B, each TS packet is a

As
%Lﬁﬁdééegﬂg“a@ﬁﬁ‘gﬁﬁﬁaﬁﬁ??@? H‘S’Wﬁ%@%@%ﬂ@ﬁ‘g e s0ER TRORE, of QRN DeRR e T 'R;’”
a2 ' . _ o o
cor r esport ng, TaEa R MEHARRE] ARCATRaRArne il TNl B &e 105,
each TS pyek&iral Seadby Ghedats RN Es aTt?aI{%ﬁrrﬁaljﬁQﬁigee%h\/wihic% the%?f#?%(?rrﬁ}g?% nto a

192-byte source packet, and then witten int stream on such

as ArrivatShagkeSisa@d fSlertedl t0d PIERICP TR oIRSHckas RRAGSineiNE gﬁéf S shows

a transfer start tinme at which the corresponding TS packet 1sto be

transker r4v streard &1sRotvhlih @he thiRErosUf FEGPRSHKETIfe AlBbEE IARERMNIR: g, 5 AV
streamas shown in the third row of FIG 10B. The nunbers increnenting from

the head thé hédieoAle 30 aanedre celdd Sehrbe Paciet RAGKRYs [SIMdgr s (SPNs) . [0119]
<Mul ti plexing of AV Streanr FIG 11 schematically shows how a | eft-view AV

stream i 40bifijti pl exed. 10 Firstly, the left-view video stream and an audi o
stream (the first row) are each converted into a PBS packet sequence (the
second row). ExdMulBEBxpeCkieAV Seqamhce is then converted into a source
packet sequence (the third row). In a simlar manner, a left-view

present ati on gAaphil tschematarallanthosvsl kdw- vilefivviaw eA\ctresm mrmphipdesxeslt r eam
(the seventh row) are each converted into a PES packet sequence (the sixth
row) 1015 Hisdlh, PrSlgdaviest vislequusrees iasd coneediv edreant (the firstrew) pacleeth
sequence (the fifth row). The source packets constituting the video, audio
and gr apKPBECTtGFhingha ﬁ’ﬁﬁ)equééhsedumq{@w peronf sowbdvashifrh packespequeneanged i n
order of their ATSs. This is because the read buffer should read in the
source patKEPLMpeHBiyasewchiPaekel feqyensrdie tmrd rawydeae samiremanneius
arranged i,n.order of their ATSs nake up.the left-view AV stream 20This

| eft - vi el BRI OFY PrESTHRIORHAPRIEHSEH R RBA PleBrae Hgnissstiymarapiaesstepsad such

t hat . .
(the seventh row) are each converted into a PES packet sequence (the sixth row).

15 Each PES packet sequence is converted into a source packet sequence (the fifth row).
The source packets constituting the video, audio and graphics, which have been
obtained in the above manner, are arranged in order of their ATSs. This is because
the read buffer should read in the source packets in accordance with their ATSs. The
source packets thus arranged in order of their ATSs make up the left-view AV stream.

20 This Ieft-view AV clip to be recorded on the recording medium is designed such that
its size would not cause underflow in the read buffer.

[0120]
A group of source packets whose ATSs are consecutive on the Arrival Time
Clock (ATC) time axis is called an ATC sequence. A group of source packets whose

25  DTSs and PTSs are consecutive on the System Time Clock (STC) time axis is called

an STC sequence.
[0121]
FIG. 12 shows extents obtained by executing the recording method. The first
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its size would not cause underflow in the read buffer. [0120] A
group of source packets whose ATSs are consecutive on the Arrival Tine
Clock (ATC) tine axis is called an ATC sequence. A group of source packets
whose 25 DTSs and PTSs are consecutive on the System Tine C ock (STC) tinme
axis is I T, . : ( e irmed by
execut i ng%h(gd?@ol?dl&r@%q rr%l)t?c Elgtgcogllﬁﬂe@fli}lg Eb@“}\r\é\%vﬁg?ﬁ\lé@& ﬁ%lgl@i h%%‘%m’e nts
const 1 tutgspg %[MJW reamdd b2 Ranely EXT_L[i], EXT_L[i+1], EXT_R[i], and
EXT_R[i+1]. 101227] - The~second row of FIG 12 shows a source
packet segguence bel onging to Seach extent. [0123] In each of the
extents,shown in the first row, groups of source packets constituting the
ri ght-view AV gheeaamnthvgof WIS 0F sBOWE GesRREK Bhsket BBGIdntethehthgimeto

| eft-view AV stream are interleaved. This interleaved arrangenent shown in
FIG 1312 ciéheaatit es that the source packet groups constituting the
right-view AV stream and the source packet groups constituting the

| eft-vief0B3]stream are regularly recorded as individual extents, in the

follow ng order: "a right-view source packet group”, "a |left-view source
packet group", It @ach ghittheicavensoshaen pactket figt ooy, grovps | &f sowiewasioty ce
packet group”, and so on. 15[ 0124] Here, each of the variables "i",

"11-1", evostititied theadetitrviewmeA\h saeke agdi soipsatiesourdrepanlinsrdopalitubngddie i n
whi ch the cor_res%ondi ng extent is %Iay_ed back. According to the_nunerical
order s i Aefi-wivedVbsiraaneargdniealshessl. dhinwtericapedarrapcengis shown axfdat 52 wi t h

the variable "i", nanely EXT L[i] and EXT_R[i], .are pl ayed back
10 denotes that the source packet groups constitufing the right-view AV stream and the

source packet groups constituting the left-view AV stream are regularly recorded as
individual extents, in the following order: “a right-view source packet group”, “a
left-view source packet group”, “a right-view source packet group”, “a left-view
source packet group”, and so on.

15 [0124]

Here, each of the variables “i”, “i+1”, etc. included in the brackets indicates
the numerical order in which the corresponding extent is played back. According to
the numerical orders indicated by the variables shown in FIG 12, the two extents
with the wvariable “i”, namely EXT L[i] and EXT R[i], are played back

20  simultaneously, while the two extents with the variable “i+1”, namely EXT L[i+1]
and EXT R[i+1], are played back simultaneously.
[0125]

The sizes of the extents EXT IJi] and EXT R[i] are expressed as

SEXT L[i] and SEXT RJi], respectively.
25 [0126]
The following explains how these sizes SEXT I and SEXT R are

determined. The playback device has two buffers, namely a right-view read buffer

and a left-view read buffer. The extents shown in FIG. 12 are supplied to the video
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20si nul t aneously, while the two extents with the variable "i+1", nanely
EXT L[i+1] and EXT_R[i +1], are played back sinultaneously. [0125]

The sizes of the extents EXT L[i] and EXT R[i] are expressed as SEXT L[i]
and SEXT _R[i], respectively 25[0126] The fol I ow ng expl ai ns how

bafTere. Zﬁﬂ@%ﬂ“ﬁ}% e K)F\avae?f@baff%e%%@anéﬁ%hﬁf% N Rdhe HErir The
ot v S Bt Feing' RBlRaP Ui aﬁél SR 4 'ﬁfffrﬁa}ﬁgv RE St SERE N ead
buf f

SléXTerL ag%ﬁ&f;ﬁtnegﬂ? bg)éitg e nedﬁ%n;cgor sﬁfe? %Or?s %&étﬁegﬁd%@rﬂ”ﬁ&ﬁﬁéﬂ ods
for whi Cr}lg%fﬁ'earﬁ Bt vicaNal g;h%%ys' ﬁqxﬁ{n%aﬂmb%f»sfg%&wg%g@q go%clﬂcag Sgegév' yg'ag

More specitically, given e transter € Tl

buffes | shETB| waddi® GAPRCHIY riohe- LG FLAMbuithen REA: DYl ff%ﬁm%t(’fq@apaci ty

determ ned so that the f g relationship I's sati’s

of Ri ght iewidseadaBwufRF mufMXbietrmild®sdehaiOthef Rﬂ]o‘@%ﬁ%ﬁel’aﬁt)ﬁﬁ\{%qg" Read

Buf fer Becones Full, Including Junp Tinme Period(s
t he sane sagafddng as a disc seek. This is because a BD- ROM has a Ilmted
nunber of consecutive areas that can be secured as recording areas, and the

left - view and IQaghtity bEWiphtdeiews Regd B fith & Rekax1ee eIk iHaiodeegehn on the
BD-ROM ri ght next to each other; that is, there are cases where the

| ef t - vi evLofi-Weov BeadBoffes Beemnesdedl, iincladingr eend Tate Peristisprant from the area
in which 15 the right-view video streamis recorded on the BD-ROM [0127]
The f16l | owi ng dHeseus gespt has tHE sEmPanéardng afs ahdigh sead UG dw oeagkeBuf f er
Becones Full, Including Junp Tine Period(s)". A TS packet is accumulated in
the | eft -BP&OMedds l:mflﬁmtechtnumheram&bensacatme ofreRuthat Emav2, savhiech agdenot es
a difference 20 between (|% t he ogmf) rate Rmax2, at which the left-view
read buf fle¢orgeefaseass aah thelefuvievamt! (igh)-viewevidepustrenms ardudy nedessanilgh t he
left-view read buffer receives an input. Accordingly, the time period for
whi ch t haeseaded on &y BBAROM right npveidereash plier; thet RBHefReit ReexRereRBe

denotes t hf% capacity of the left-view read buffer.
left-view video stream 1s recorded in an area that is distant from the area in which

15 the right-view video stream is recorded on the BD-ROM.
[0127]
The following discusses the “Time Period for which Left-View Read Buffer
Becomes Full, Including Jump Time Period(s)”. A TS packet is accumulated in the
left-view read buffer at a transfer rate of Rud — Rmax2, which denotes a difference
20 between (i) the output rate Rmax2, at which the left-view read buffer performs an
output, and (i1) the input rate Rud, at which the left-view read buffer receives an
input. Accordingly, the time period for which the left-view read buffer becomes full
is RB2/(Rud ~ Rmax2). RB2 denotes the capacity of the left-view read buffer.
In order for the left-view read buffer to read data, it is necessary to take into
25 consideration (i) a jump time period (T jump) required to jump from the right-view
AV-stream to the left-view AV stream, and (if) a jump time period (T jump) required
to jump from the left-view AV stream to the right-view AV stream. For this reason, a
time period (2 < T jump + RB2/(Rud — Rmax2)) is required to accumulate data in
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In order for the left-viewread buffer to read data, it is necessary to
take into 25 consideration (i) a junp tinme period (T junp) required to junp
fromthe right-view AV streamto the left-view AV stream and (ii) a junp
time period (T junp) required to junp fromthe left-view AV streamto the
right-vie stream, . Far this reason, a tinme period (2 x T junp + RB2/(Rud
- gRrraxZ)ﬁW?@éwlc? rreggibflﬁgraccunul ate data in the left-view read buffer.

[ 0128] (01 G ven that the transfer rate to the right-view read buffer is
Rmex! , al P %%e source packets in the right-view read buffer need to be

output ‘at the idialeheh d@hendt: PuliRtle AN 04 REARANEIRSELIDE hi e

period for whic ta i's accumnu Vi ew rea

Theref or %ouﬁé%%lggﬁﬁ?% rct}'}’e_ %\ggy}rgﬁd Bhﬂ"@xt AddEW ﬂee@gfpﬁ’ﬂ“'z{t thi tﬂaﬁ%fﬁﬁﬁdjte g Rmax| x

{2 x T jump + Ina sim nner acity

eR)I?pz)r Ce)fsssf gﬁn‘aﬂf Hﬂl‘(ﬁé‘{}ﬂeré%%%—@éwrﬁfedq ﬁgnS@ @%&g a’césl 9(:1%{??1 feg 1%3}% ng A

speci fi ¢ 18RAREY rédd2sufRl. m@&foﬁi tﬁér@apatﬁiﬂmﬁmhh% he-Vie@Weh§ BBl ers is
equal to or below 1.5 Miytes. I'n the present errbo& ment, the extent sizes

SEXT_R and SEXTBRr®mBeil izzbeTmfﬂmImb(Raub%ﬁakml ly equal to the nmenory
sizes of the 15 right- | eft-view read buffers, respectively. As the

file extents afe apliysiacahdinerrihangstitynRBhenfafheverdese reiduffanaer bet he AV
stream can be played back seam essly wi thout the video and audi o cut

hal f way tdatcoiegddd usihg shecotiovirfesxprbwiatescri pti on of the method of recording
the left- and right-view AV streans. Described bel ow are the internal
strudfures of RB2= RamakZ ¥ AtV jweap ARBL/(Bads.RiwbxB}20speci fically, the
foll owi ng describes the internal structures of the extents EXT_Ri]
%0129]
A specific memory size of each of the right- and left-view read buffers is
equal to or below 1.5 Mbytes. In the present embodiment, the extent sizes SEXT R
and SEXT_L are set to be exactly or substantially equal to the memory sizes of the
15 right- and lefi-view read buffers, respectively. As the file extents are physically
arranged in the above-described manner, the AV siream can be played back
seamlessly without the video and audio cut halfway through. This concludes the
description of the method of recording the left- and right-view AV streams.
Described below are the internal structures of left- and right-view AV streams. More
20 specifically, the following describes the internal structures of the extents EXT R[i]
and EXT L [i] with reference to the first row of FIG. 12.
[0130]
The extent EXT 1[i] is composed of the following source packets.
[0131]
25 Source packets with a packet ID “0x0100” constitute a Program_map. TS
packets with a packet ID “0x1001” constitute a PCR.
[0132]

Source packets with a packet ID “0x1011” constitute the left-view video
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and EXT L[i] with reference to the first row of FIG 12. [0130] The extent
EXT L[i] is conposed of the follow ng source packets. [0131] 25Source
packets with a packet I D "Ox0100" constitute a Program map. TS packets with
a packet 1D "Ox 1001" constitute a PCR [0132] Source packets with a packet
| D "O(lojsilr'éa onstitute the left-view video stream Source packets

w th packet I'Ds "0x1220" to "Ox123F" constitute the left-view PG stream

Source packels i BRSS! WjBE pORGAY RSSO Lig e
consti t uygpthg, pudiR gt ream [0133]
Source packets with packet 1Ds “0x1420” to ﬁ“Oxl43F” constitute the
5  left-view IG stream.

Source packets with PIDs “0x1100” to “0x111F” constitute the audio

stream.
[0133]

The extent EXT R[i] is composed of the following source packets.
10 [0134]

TS packets with a packet ID “0x1012” constitute the right-view video
stream. Source packets with packet IDs “0x1240” to “Ox125F” constitute the
right-view PG stream. Source packets with packet IDs “Ox1440” to “0x145F”
constitute the right-view IG stream.

15 [0135]

In addition to the source packets of each stream (e.g., video, audio and
graphics streams), the AV stream also includes source packets of a Program
Association Table (PAT), a Program Map Table (PMT), a Program Clock Reference
(PCR) and the like. The PAT shows the PID of the PMT used in the AV stream. The

20 PID of the PAT itself is registered as “0x0000”. The PMT stores the PIDs of each
stream (e.g., video, audio and graphics streams) included in the AV stream file, and
attribute information of sireams corresponding to the PIDs. The PMT also has
various descriptors relating to the AV stream. The descriptors have information such
as copy control information showing whether copying of the AV stream file is

25 permitted or not permitted. The PCR stores STC time information corresponding to
the ATS showing when the PCR packet is transferred to the decoder, in order to
achieve synchronization between an Arrival Time Clock (ATC) that is a time axis of
the ATSs, and a System Time Clock (STC) that is a time axis of the PTSs and DTSs.
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10[ 0134] The extent EXT_Ri] is conposed of the follow ng source packets.
TS packets with a packet 1D "Ox] 012" constitute the right-view video
stream Source packets with packet I Ds "0x1240" to "Ox 125F" constitute the
right-view PG stream Source packets with packet IDs "Ox1440" to "Ox145F"
consti tui@%ze right-view | G stream 15[0135] In addition to the source
packet s each stream (e.g., video, audio and graphics streans), the AV

stream al so | nmdféesg,eém&ﬁﬁ Rapket %e%eraispmgb@@ ABSREiBhi On (kAT (PAT), a
Program Map Table (PMI), a Program C ock Reference (PCR)" and the like. The

PAT showgnfoh@aftbiDwefitehneg BMPNITaRalid ThBRIAY 1R Teaah off BRa2AcIBhEd &f tHhe PAT
itself is registered as "Ox0000". The PMI stores the PIDs of each stream

(e.g., VviPUeD o atadiothanavgriaphecs sty plufditydedebdripihe réltisg team fil e,
and attribute information of streans corresponding to the PIDs. The PMI

al so has Avasiredis alesiigpopédaier geaPMIghtalet NafAhfioheath akhthediseribgat or s
have i nformation such as copy control information show ng whether copying
of the AVopy reanof iihfermsti@b ipdismd fredhordepotptpar Mitdrethe déreriPOR st ares STC
time information corresponding to

plurality of stream information pieces relating to the streams included in the AV

stream file. Each stream information piece is composed of stream descriptors, each

listing information such as a stream type for identifying the compression codec of

10 the stream, a stream PID, or stream atfribute information (such as a frame rate or an

aspect ratio). The stream descriptors are equal in number to the number of streams in

the AV stream file.

The following explains how the extents shown in FIG. 12 are used in the file
system.

15 [0137]

FiG. 13 shows a relationship between the extents and the AV stream file.
[0138]

In FI1G. 13, the first row shows right-view extents and left-view extents, and
the second row shows the XXXXX.m2ts, which is the AV stream file of the

20  interleaved format.
[0139]

Dotted arrows hl, h2, h3, h4 and h5 indicate attribute relationships based on
allocation identifiers. In other words, these dotted arrows indicate to which files the
extents EXT R[i], EXT Lfi], EXT R[i+1] and EXT L[i+1] belong to, respectively.

25  According to the attribute relationships indicated by the dotted arrows hi, h2, h3, h4
and h5, the extents EXT R[i}, EXT L [i], EXT R[i+1] and EXT L[i*+]1] are all
registered as extents of the XXXXX . m2ts.

[0140]
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t he ATS showi ng when the PCR packet is transferred to the decoder, in order
to achi eve synchroni zation between an Arrival Tinme Oock (ATC) that is a
time axis of the ATSs and a System Tinme Clock (STC) that is a tinme axis of
the PTSs and DTSs. 0136] Mor e speci fically, a PMI header is

di sposed at thgyit ‘Eﬁn&?d%nﬁe BMrip lt%flgffl Qﬁs%&zﬁ E?@stbﬂn%rt‘lﬁ: RMIs-haader

i ncl udes the | engt atalnc nt e PMI to which the PMI header is

at t acheda Rs@ip f(ﬁllkh(xw(g] vaEST EIR) REFSiRIGALAIBY to the 5 AV streamare
di sposed after the PMI "header. I'nformation such as the described copy

control jonjormation is listed in the descriptors. After the descriptors is
a plurality, of streaminfornmation pieces relating to the streanms included
in the AV streanhp Irif@rmz&&ﬁ;ll?lw eam information piece is conposed of stream
descriptors, each listing information such as a streamtype for identifying
t he conpressi dG adehost ahOnteneal stiveamne of asdlipemfortidfiondile SAk @howatihr i but e
information (such as a franme rate or an aspect ratio). The stream

descri pt BKI& l&k e dguaiforinmtivanfileris troandgemeutrioeorofticat ferams AVnsttdaen &Ak.st ream
file. The foll ow ng explains how the extents shown in FIG 12 are used in

t he fil eChpsinémmatisf 0ﬂ33§’]ar6|iﬁ1 orie3 ts s carrespoadérmashith A¥t steem tfHes.ext ent s
and the AV streamfile. 013@1 In FIG 13, the first row shows

ri ght - vi beadixg dnessclanthdieste alasarupxeletiesnicamal simeluse 06adliponf@Relent he

XXXXX. m2ts, which is the AV streamfile of the 20inter| eaved format. [0139]
file. As indicated by the leading lines chl, a clip information file is composed of

10 “clip information”, a “stream attribute information set”, an “entry map table”, and a
“3D metadata set”.
[0142]
As indicated by leading lines ch2, the clip information is composed of a

tE B S

“system rate”, “playback start time”, and “playback end time”. The system rate
15 denotes a maximum transfer rate at which each TS packet constituting the AV stream
file is transferred to a PID filter of a system target decoder (described later).
Intervals between the ATSs included in the AV stream file are each set to be equal to
or smaller than the system rate. The playback start time 1s set to the PTS assigned to
the first video frame of the AV siream file. The playback end time 1s set to a time
20 obtained by adding a per-frame playback interval to the PTS assigned to the last
video frame of the AV stream file.
[0143]
FIG. 15 shows the stream attribute information set included in the clip
information file.
25 [0144]
In F1G. 15, leading lines ahl mdicate a close-up of the mnfernal structure of
the stream attribute information set.
[0145]
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Dotted arrows hi, h2, h3, h4 and h5 indicate attribute rel ati onshi ps based
on allocation identifiers. In other words, these dotted arrows indicate to
which files the extents EXT Ri], EXT_L[i], EXT_Ri+1] and EXT_L[i +1]
bel ong to, respectively. 25 According to the attribute relationships

Xt L1 e i nap S S ety g oM OERE: BP D BRRER g e
XO0OX. M2ligowd fllion of a PES HkanGOGHMARSHbRGHERE AL @00l (HEAY Stream
file storing t e&\?s(%ream escrlptlonlslnowgl en of a cl'ip I
B e o R e o i R

i nfor mat [ gerdhdd @ bStHBRAGEER NLddN EREAR AR RN BOmAM ?fﬁ&@amm gpiplip

information files are in one to one correspondence w AV streamtfil es.

Leading Fiu@s 1 chigi) netesidt ea@ilt@SBritn@for NG ithd efpalvighr Wedddr &uehma clip
information file. As indicated by the leading lines chi, a clip information

file is compiaged @ 18 packé® vitd 9PMBLi0XN012°8 (TiDtsheam Atribukditifgmhdi{oar mat i on
set", an "entry map table", and a "3D netadata set". [0142] As
i ndi cat edf the dveiiesthghnh comsitob fronh @ SChadkeisnkth AEAIDOT0x1$ 000 6POGE 00F; a
"systemrate", "playback start tine", and "playback end tine". The system
rate 15 deh@vestreammaxtiibum infanmtien afahe Pat stndrine hoeatied Srqpadkepackets
constituting the AV streamfile is transferred to a PIDfilter of a system
target dedhdePlPdOst2iBed TGtl@2)". Animdivabd byehodendinghEnesTSsl , iaticbutted i n
the AV streamfile are each set to be equal to or snaller than the system
r at el0 Thnipineativecis rogstared iforpcich BE) dfccachestiPT® msticgh¥dstteant fike. fThest vi deo
franme of the AV streamfile. The playback end tinme is set to a tinme 20
obt ai nedatgbuig difegmatigest ¢achrrepmaifs st ffetent nfounation dapending oasbe gmed to t he
| ast videg frame of the AV streamfile. [0143] o )
of the stream. Video stream attribute information carries information including what
kind of compression codec the video stream was compressed with, and the
resolution, aspect ratio and frame rate of each picture data that compose the video
15 stream. Audio stream attribute information carries information including what kind
of compression codec the audio stream was compressed with, how many channels
are mcluded in the audio stream, how many languages the audio stream supports,
and the sampling frequency. The above information in the video stream attribute
information and the audio stream attribute information is used for purposes such as
20 imtialization of the decoder before the player performs playback.
[0146]
A description is now given of video stream attribute information. The codec,
frame rate, aspect ratio and resolution included in the left-view video stream
attribute information, which corresponds to the PID “0x1011”, must match those
25 included in the corresponding right-view video stream attribute information, which
corresponds to the PID “0x1012”, If the codec included in the left-view video stream
attribute information does not match the codec included in the corresponding

right-view video stream attribute information, the two video streams cannot refer to
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FI G 15 shows the streamattribute information set included in the clip

information file. 25[0144] In FIG 15, leading lines ahl indicate a
cl ose-up of the internal structure of the streamattribute information set.
[ 0145] As indicated by the leading lines ahl, the streamattribute

i nf or mat | ALtribyti go.pf, Lot i
types. of Sou e bkt ol 81 (BReP (€ ot B, GALTHLNY | Rl hver! ous

i nf or mat {QnhS&t-ARAWRith %E%h %tﬂe?%@:@ ideBUWre et 1@%@ rfg%ie the el,s‘ﬁgc%ti' ivi) ew

video stream constituted from IS packets with a’l 10117
stream abdifd M ﬁesbmfti%mﬁ&%ag% % gtié;fqﬂ-b&m yMeB Vb AR RAMPGRSH oL ut ed

fromTS packets with a Pl (ri1) streamattribute infornmation of

the audi gust RRAN GRESTAGHIGDIT IRMIFSsPaSKAL SN VI Sidnhl QRbOI

"Ox1101"; and (iv) streamattribute information of the PG stream
consty t ulrgerrhdtim. TthaaekeS hiaydatih of tHY B0 Oxikd28ca®k wilid kg didnifogi cat ed

by the leading lines ahl, attribute 10 information is registered for each
PI D of eacthestgweamin the AV streamfile. The attribute information of each
stream has different information depending on the type of the stream Video
stream afGldi7but e information carries information including what kind of
conpressi on codec the video stream was conpressed with, and the resol ution,
aspect rati o abbe fightreicwatidco$traa Attpbait unfermatiean thatfugberposlade hdlagi deo 15
stream Audio streamattribute infoi illation carries information including
what ki nthdadatiogrtpateld sk amcessgrctot togeratodihe lsfiraein viden stosrn ¢ sledodu the, how
many channel s are included in the audio stream how many | anguages the

audi B0 st Fighirvisuppdee streamdl hchpelyavphivided steagnertoybutd iforbeien may olsvat i on in
the video streamattribute informati on and the audio streamattribute

i nf or mat shrdesnipgatips inggrpusts adeonsteeanpt be tatared i woan decadves Bcoder
before the player perforns playback. [0146] . A . description is now

gi ven of IEhHEIEWs tidsomSHERR HY econdiiegFiRgt f6n Jefiriieve oddeo  sticate aitaibale aspect
rati o and resolution jncluyded in the |left-view vi,d?o streamattrjbute

| nf or mat PEFTAHI ARG GPF AAEas™ tIEhSURMD ST InToTHRSOn i HF FPGe 25

included_in th ) di . ght - vi i d t n attribut

 nf or mat PERRCH A ERUBERPEEORAY (S wineviED Sreivn £3n b pdesdh b qulbe! e uded
int |l ef tzVi i d ttribute inf t.i d t tch th
codel | ner it YR RE g PR BT 1 HeD e UH DB L el P i but e

i nf or mat j ]the two video streans cannot refer to each other.
Furthernobre,"in order to playback the two video streans in synchronization

with each othepr@s $0yvigeoon b6 dhoRl, e daMRRES: (AR ati 0

and resol ution I ncluded in the -VI ew Vi streamattri bution

'S{“; g;ga;%r?!r?ridg&u’cf&en AR £1G LIRS & dwCAH 96D all RrhBEr £ hESRAYThAY bl Olth Frkew Vi deo

16A, leading lines ehl indicate a close-up of the internal structure of the entry map

20 table. As indicated by the leading lines ehl, the entry map table is composed of
“entry map header information”, an “extent start type”, an “entry map for the PID
‘0x1011°”, an “entry map for the PID ‘0x1012°", an “entry map for the PID
‘0x1220°”, and an “entry map for the PID ‘0x1221°”,
[0149]

25 The “entry map header information” includes information such as PIDs of
video streams indicated by the entry maps and the number of entry points indicated
by the entry maps.

[0150]
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5informati on. O herw se, playback of the two video streans would bring
di sconfort to the viewer. [0147] The right-view video stream
attribute information may further include a flag indicating that it is
necessary to refer to the left-view video streamto decode the 10

e vo T e a8 SEREA el b 0 fifedhoriefe o 2%%?@%@%%: t@ile'ﬁ%flﬁ‘»'r red to
i g i -Ni i : e .o Vi ew
when dec%ﬂ‘aﬁgea&t E&f‘iog'& DYyl S0, \4}19&()5&&%'3? etln%%&%ﬁ@vfc u”cﬂa it .gg}rﬁh

; V1
vi deo strea e Infornmation an view Vv

ot DUt Gk RikGE TR OS4iyd Gepabave WpIsnn it Bl LonsDigyHetieste (i

vi deo streans can be ju I 'ng whet her

creat ed hiGoUR! oRARCS (R i RACALL A sTrelfiBhd oh AkAR] of the right Wi avi oA and

16B show the entry map table i1 ncluded clip rnformti FI G

16A sRowgiradin @Vdioald re§hdsu & B RO driR BPIEYb4BPadabl e. In FI G 16A, |eading
lines ehl indicate a close-up of the internal structure of the entry nmap 20

table. A$0i3ldi cated by the leading lines ehl, the entry map table is
conposed of "entry map header infoonation", an "extent start type", an

"entry map for Thb€etPm#Pxiboide PDIagk'aNtT yeARP thay fdrhfe PP 0Qxd022' ", an
"entry map for the PID '0x1220'", and an "entry map for the PID '0x1221".

[ 0149] 25@itey 'meayt fyr thepPhéaded 2201F onmdhtieany hag fodake IRDOrEARROT such as
PI Ds of video streams indicated by the entry maps and the nunber of entry
poi nt's i nekpeetivelly bytry mapntof yPIES psreain® 1G@hposed of differdiitetybes tofndousdear t
type" shows whether the first one of a plurality of extents arranged is of
the E@ft pecless. i v of o Pdaimemt ant RENringhided irevach ey stapeanallal arh“amefyer ence
to the "extent start type", the 2D/ 3D &)Z&oack device can easily judge
whi ch on@owt” ditcheniynpourt hahen Fetfy puinedd Aersaftera R ND AnSteningnwitbthe he
ri ght-view AV
d top entry point, which has an EP_ID “0”, the entry points have successively
incrementing EP_1Ds. A pair of the PTS and SPN of the first I-picture of each GOP
included in the left-view video strcam is registered as each entry point of the
15 let-view video stream. Similarly, a pair of the PTS and SPN of the first picture of
each GOP included in the right-view video stream is registered as each entry point of
the right-view video stream. Using these eniry maps, the player can specify the
location of a source packet corresponding to an arbitrary point on the time axis of
the video stream. For instance, when performing special playback such as fast
20  forward or rewind, the player can perform processing efficiently without analyzing
the AV stream file, by specifying, selecting and playing back the I-picture registered
in each entry map. An entry map is created for each video stream multiplexed on the
AV stream file. The entry maps are managed according to the PIDs.
[0152]
25 In FIG. 16A, leading lines eh2 indicate a close-up of the internal structure of
the entry map for the PDI “Ox1011”. The eniry map for the PDI “Ox1011” is
composed of entry points with EP_IDs “0”, “1”, “2” and “3”. The entry point with

the EP_ID “0” shows a correspondence between an is_angle change flag (set to be
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5 streamit should request a BD-ROM drive to play back first. [0151]

The "entry map for the PDI "0x1011'", "entry map for the PDl ~0x1012'",
"entry map for the PDI ~0x1220'", and "entry nmap for the PDI ~0x1221" are
respectively entry maps of PES streans conposed of different types of

1Q 4 i A SG N i | e M .- . i
courcs 10cRaqkal el Lyl RIS AR ZrRE KIS yeas By o
"EP I D ti i | i i ERL -0, th
SRR S RN R O SN

SPN of tken +158b> |Bithe BT c%f-,v()@(ﬁpah GOP included in the left-view video
streamis registered as each entry point of the 15 |et-view video stream

Sim'larlmlggpair of the PTS and SPN of the first picture of each GOP
included'in the right-view video streamis registered as each entry point

of the right-vireWepirdaist 88 he U 1D ¢hegRw@NhIbrBRShdchfte bBhR¥R arCaN
specify the location of a source packet corresponding to an arbitrary point

on the t iisilﬁn%ﬁ_i_éhaﬁﬁe trhe (¢éideobs tOBEM), theSPANISE20Ee andhBe PA8Y F98010000, speci al
pl ayback such as fast 20 forward or rewi nd, the player can perform
processi Myeetftrei grbd ywith t theuEPamal ¥27 nghowte aAVosries hitd ehetdoyers peCi fyi ng,
sel ecting and playing back the I-picture registered in each entry map. An
entry map_iksglerdangd flagr(seaohby i*OFS™ s tthe HPNTHE 801, exddho P Tthe4 F08Tr eam
file. The entry maps are managed according to the PIDs. [0152] 25In FIG
16A, | eadliapiyid angs @hfge ddidndieatas etheter upe pictireefithe eomedpoatiingednire of t he
entry map for the PDI "Ox1011". The entry map for the PDI "Ox1011" is
conpd$edpofnt ean by dgwsidad sndapehddall vl ddshis@hfry pbint. Each wnangl@ chafipeflepis y poi nt
with the EP ID "0" shows a correspondence between an is_angl echange flag
(set to B toleN'QN”twersibr video sipainthae RTS engodmbusing MVener Frft with
the EP_ID_"1" shows a correspondence between an is_angl e_chanﬂgeflag (set
to be "OAM( and the pypNre aifbecorragnding iy peroseo DR pesBE. GTHe ehery poi nt
with the EP.ID "2" shows a c%rre_spondence bet ween an
hand; each 1s_angle change flag 1s set to be “OFF” when the video stream has been
encoded using MVC or MPEG-4 AVC and the picture of the corresponding entry
15 point is a non-IDR picture.
[0154]
FIG. 16B shows source packets indicated by the entry points in the entry
map for the PID “1011” which is shown in FIG. 16A. The entry point with the
EP_ID “0” shows a source packet with the SPN “3” in correspondence with the PTS
20 “800007. The entry point with the EP_ID “1” shows a source packet with the SPN
*1500” in correspondence with the PTS “270000”.
[0155]
The entry point with the EP _ID “2” shows a source packet with the SPN
“3200” in correspondence with the PTS “360000”. The entry map with the EP_ID
25 “3” shows a source packet with the SPN “4800” in correspondence with the PTS
“4500007.
[0156]
FIG. 17 shows how entry points are registered in each entry map. In FIG. 17,
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is_angle_change flag (set to be "OFF"), the SPN "3200", and the PTS
"360000". The entry point with the EP_ID "3" shows a correspondence between
an is_angle _change flag (set to be "OFF"), the SPN "4800", and the PTS
"450000". Each is_angle_change flag indicates whether the picture of the

cor r espomhi gt 8o o9 aRHﬁé‘E)]gi WRAPE gg%t § gea%%ﬁe,ﬁgﬁkq%@fmm@wt ry

poi nt. Each is_angl e _change ag I's set e video stream

has been,g %&S’éﬁaﬁl oneieiME @Eliﬁrﬁ@lﬂaﬂpﬁ?& AnkiNRe Mhikd H?]v@ sﬁﬁ\g{% gesourc

correspondi ng entry point is an IDR picture. On the other eac

i s_angl epatlangeqldnd dofsm@ting AnbATECiiguchbe 'wWhbe i 886, pbliRamhasReen
encoded using WC or MPEG 4 AVC and the picture of the corresponding entry

15poi nt  ifiwnaamong HRAPCCeytignce] H3Sdkke packet WG 1B Shonshe PIRCHoRacket s
i ndi cated by the entry points in the entry map for the PID "1011" which is

shownS i nbFltGis dfidy pbhe iendet yo plod WISMEIN itheheERTUDsEREn&N QNS adreSOr B packet
with the SPN "3" in correspondence with the PTS 20 "80000". The entry poi nt
Wi t h t he a&Rridhct 1Wvithhiestime sindicaedpag ke RITSh*“tl he tH8PNaybaEl0 devite can
correspondence with the PTS "270000". [0155] The entry point with the
EP_| D " 2tarsioows aaceso e soypeac katketvintith theeSIBPNN1320Me AhCceqnespoidence with
t he PTS "360000". The entry map with the EP_ID 25 "3" shows a source packet
Wi t h t he 3SRRITY AROT"designaiss.r seponnenc heniATE seheerRTSa SaBEOQAtket[Wilb@e FI G 17
shows how entry points are registered in each entry map. In FIG 17, the
first rowfsh atheills akihis enini prigt isysehio BREERHEN de the HECsegemder ow
shows an entry p included in a clip _information file, and the third row
showd? a &6 EsuRaBXatcosdpge YaE Byndmetindicatsday Krd B8 qitne she Washadkn entry
poi nt deai‘gnat es, frorq armn%the ATC sequence, a sour Cﬁng;l,Cket with the SPN
"n1", th8%P¥S ERIRAIOBLLHOGERT shempwrge gacket Pathste PBNt HlPTg the ATCh the
STC sequence. As a result, in accordance with the tine indicated by the PTS
"t1", th&YFESback device can randomy access the source packet with the

SN oo, SIS DS (SPLRLRR SERL PR S LT,
oL 8 bt ek A5, ST BB o 08 Bl oo
gggufeﬁggﬁ{&%c@ﬁﬁrﬁ%ﬁ I}epl%rﬁﬂllér g}?ec?ﬁcfﬁ%bggkt Lhcthhgs PN fop\%&rd &n révtf]i%dﬁbqh%
player can perform processing efficiently without analyzing the AV stream file, by
specifying, selecting and playing back the I-picture registered in each entry map.
[0157]
Assume a case where, from among the first I-picture of a GOP in the
20 left-view video stream and the first I-picture of the corresponding GOP in the
right-view video stream, one of them is registered in the corresponding entry map,
while the other one 1s not registered in the corresponding entry map. In this case,
when a random access (e.g., jump playback) is performed, it would be difficult to
play back the left- and right-view video streams as stereoscopic video. For example,
25  FIG. 18B shows BL1, BL3 and BLS3, which are entry points indicating the first
I-pictures of GOPs #L1I, #L3 and #L5 in the left-view video stream, respectively.
Here, an entry point indicating the first picture of a GOP #R3 in the right-view video
stream, which corresponds to the GOP #L.3, does not exist. Accordingly, if the user
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Using the entry map, the player can specify the |ocation of the AV stream
file corresponding to an arbitrary point on the tine axis of the video
stream For 15 instance, when perform ng special playback such as fast
forward or rew nd, the pl ayer can perform processing efficiently w thout

R R A B e T R
among. (e il JoBHELNOP 485 AnSOF Bt B RS L hAIROGRL ngam and

the firs pIC re o e correspondin VI ew Vi

stream ongof, LfagMmd n'(ier?ﬂi ﬁfeez{t(tﬁﬁ of hd G@)Iﬁa%i %ﬁﬂﬁ @D“%d@&%n‘ia)&bﬁ@i? it Whi l e the

ot her one i1 s’ not regi e Correspon Ing entry ma I'n"t'his case,

when a rﬁ@é’é%&‘ﬂr?%%%{sdn( ﬁhegﬁmf BERPh2YRaGK kS o PREFCOIBRS, bl r% hﬁn&e

difficult to pfay back the [eft- and right-view video strea

St er e9SC@RiaCanviydRn &@rsmﬁﬁph@tmeg éofs&ﬁmilg&%e%@w@t%at ﬁhﬁdﬁ%dl?d:ﬁ whi ch
are entry points indicating t first 1-pictures of GOPs #L1, #L3 and #L5

in the | efd enﬂye;?mm BRO SldNfacdes GPEOP MY ¥h tHdat@ht-+adw eiddoystiR@MN This
indicating th irst picture of a GOP #R3 in the right-view video stream

whi ch codegapendtespondehs t a¥batk dleas whén ptteindpanp dlayghok. i f the user
W shes to performjurrp pl ayback fromthe BL3, the information on the SPN of

the firsfO0yfsgture of the GOP #R3 cannot be obtained fromthe clip
information file. As a result, in order to junp to the start of the GOP #L3
during 3D vi de®hplabybaptobléth das bresdsahby the sobttarashdven fii F§G BPN bf t he
first picture of the GOP #R3, by performng 5 data analysis on the SPNs of
pi ct UP es FEGnE3A 1 thei figt dpect@OPORRXGORa fhe Iefidiiewtadedytredie andtthy fpsi nt BR2
and precedes the GOP #R3 in the right-view video stream This degrades a

r esponsePafures the agisespndiagi €Pvndhe peht-vier vigeg sipaplasy betbegiPBIBB] The
above problem can be solved by the structure shown in FIG 18A. In 10 FIG
18A, t helf thegorrespanging entpf mapedhis allewe obafming ey fheiasrsmapabodnef t he
first picture of the corresponding GOP in the right-vjew video séream are
bot h regtha FESEN ehe @@Pr’@sﬁ’@n ‘g‘e‘éfntv’}d)‘ionsé‘ﬁ?@m TR sth%lﬁréfvéPBIb? ith§ ng,
fromthe entry he, first SPN of aGCP|nt ft-view video
st r eam aRGITEHEN ntgsfPO Sl rig tewe&'rv@g%%ﬂwhwq‘fﬁn&% ?sfa 19 & vi deo

tre th r adat i on of re f the playback device
ahen?g]erf?#’ﬁi’ fytﬁ aagagb‘g oRee P g%gj:rformmgJuqaﬁlpiayigﬁlg udes Itoheydescri p;/: on

of the e%@ map table The following is a detailed description of the 3D
nmet adat a [ 0160]

This concludes the description of the enfry map table. The following 1s a
detailed description of the 3D metadata set.
[0160]
20 The 3D metadata set 1s a group of metadata that defines various information
required for stereoscopic playback, and includes a plurality of offset entries. Each
PID corresponds to a plurality of offset entries. The offset entries are in one to one
correspondence with a plurality of display times. When playing back a PES stream
of a certain PID, it is possible to define, for each PID, what offset should be used to
25  perform stereoscopic playback at each display time in the PES stream.
[0161]
3D metadata is information for adding depth information to 2D images of a
presentation graphics stream, an interactive graphics stream, and a secondary video
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20The 3D netadata set is a group of netadata that defines various

information required for stereoscopic playback, and includes a plurality of
of fset entries. Each PID corresponds to a plurality of offset entries. The
offset entries are in one to one correspondence with a plurality of display

times. V‘?@é‘mﬂ' igﬁﬁ}?“i e c?tﬁoﬁﬁﬁ}“oﬁc}cﬁ 1‘"9‘?rthé‘i§b'°ﬂ5@’agét'a 4§ ROZHIDI e to

def i ne, r eac at of'fset shoul € used to erform stereoscopic
pl ayback; g&?, i i i et P : hi t adat a
is infor %rtg%) frgln o@%ﬁg{yﬁgﬁgre%ﬁrﬁfn%%g? it%énbt?%%%h?%%%% lgsf Sge%?’ggegﬁt ation
graphi csibi8aM Adbhidk S aGh IR GhaplbAgar§t ViaaMsmRRS AchRRANGAIE Xivdeo 47

stream As shown 1n the upper row of FIG 19, the 3D netadata set is table

i nf or mat k@arh Tk, {i} PUSs b6k sBekiheod aRpRSy Qhet mherm?{ﬁ@xdi@@ 30 ARKECS

stream the interactive graphics streamand the secondary video stream

i ncl ugled ahd (linerMd wdii@aachi dRwilkg his?Ta%%n@a@Bemwtn@ corrdbsldag Hiehe of the
corresponding 3D image 5 and (ii) offset val ues each showi ng di splacenent

bet ween &the lefir piesRondi Rgfsel ghlue argrdseiits fhiexakBberAd! pifdetin vk UE-axapr esent s
t he nunber of pixels in the X-axis direction, and may be a negative val ue.

| nf or mat danction, anpaiay of a acRiliveantheainfof hiswetn vakhyairsdfanwP s andne affset i n t he
table is referred to as an offset entry. As shown in the lower row of FIG
19, eachveluksbowant oye rewvalthatabkt raeefericido BY & offsettantmywis ahodwRTStikO of t he
next offset entry. For exanple, when the offset entries #1 and #2 are

r espect i Vaver rasseighiéd 1PTSsh dlBe0atty wndlid 2200001 thethies of tsewnwval #d'S

i ndi cat ed bﬁ the offset entry #1 is valid between the PTSs "180000" and

" 270000" of Ahp| zeré W& oW d%rmﬂacni% wthenhide2oiisD gitaghadk aad i ere
(described |later) conposites a PG plane, an |G plane and a secondary video
pl ane whi¢speahvely epdcerst BISs 6180000 anslesa/0Pg07) tgeadfssy velwe indicredgodndi ng

of fset val ue, esult, parallax jmages are created, These parall ax

As
| mages adtf SEEHEBRTOA oS DR ePhhe B ATsdets009Ng At RIA0BT -cONPERS ti ng
th I is d i hed | I ti wh At d i pti f th
bl ane. cofPBRPENGR TP Wihe SDDLelaBad: NIt EHGiO EE UGN FaE Phben
d i bed, t hat t ad [ t f h PLD, the 3 t ad be, f
R S B R B
i . vi ce. S i
por 1 ma RSPy B stieer Sy oB e S 65 Faf iy Mo PR D Rt
‘(’ZV' ce, reald ggzta'u‘agsid% s Hdd! &Bﬁ%ﬁ?@%pg(p deQEheFoV%eS RELYERN [l ety ANGF ! es
.g., restricting eackinterval to be equal t'0" 6f lI'ongér than one second).

Sl 0162 iy } ) ey rt :
f?l[ e_l T]h 80?’8%186\1% Eléé ipga(?xgg d%tﬁgéﬁri‘éoES dgeasfhliérpste'cﬁgh f%‘;hée%gi?rée;{jéd%nbﬁ& gk 0

al escription o I st normalgn
file. [ Oiaﬁa%]e composition unit 5b 1s described. Note that although it has been described that
3D metadata 1s set for each PID, the 3D metadata may be, for example, set for each
20  plane. This can simplify processing of analyzing each 3D metadata in the 2D/3D
playback device. Also, depending on the performance of composition processing
performed by the 2D/3D playback device, restrictions may be imposed on intervals
between offset entries (e.g., restricting each interval to be equal to or longer than one
second).
25 [0162]
This concludes the description of the clip information file. The following is
a detailed description of a playlist information file.
[0163]
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<Playlist Information File> A playlist shows a playback path of an
AV streamfile. A playlist is conposed of one or nore playitens. Each

pl ayi tem shows a correspondi ng pl ayback section of an AV stream and is
identified by a corresponding playitemID. The 5 playitens are listed in

the order in whpghithey should.pe played back in the playlist. A playlist
i ncl udes entry malyll<s each ‘Show ng a correspondi ng pl ayback start point.

Each entry mir%\ ‘gﬁ&lilsf‘te sﬁ@%& ga“??ag%ﬁ?lg,p%?ma% &@%&9@ Gl Reﬁlgﬁbeigt pe

correspondi ng yrtem ecl each entry mark is ass to a

position cb@mﬁgs&i%ﬂ Shelts thbi@ aﬁr?éﬁéé%.c KaSt BlabitBo) é%lvv%fa Mﬁsﬁ&f&ﬁ@ﬁﬁ?ﬂé&g

pl ayi tem entry marks € used for cue 10 playback. For ‘exanpl e,

chapter RbayRAsK af 34V DEreRBY T80 TEddMiRIShEN BEr&PbhYinBBiksitd® MDNerRosi tions
that represent start points of chapters inh a novie tiftle. FI G 20

showssa Ryienil drlisRAGn Sh3hdet ayWhith they SieRAd 6 pidiieahadPiPtrypibeig. and 3D
- playitens coexist. The playlists thus structured would not cause the

pl ayback Adewmiviie inoluded beiby bekleearhdhbieieatcoplesydiddle playbidry@mnipsint The 3D
15 playlist showmn in FIG 20 is conposed of a "main path" and one or nore
" subpat h®ach ebitG4lark can be addignédnmiaplpabdrk sestioodpiseichyothe aperegyondirge
playitens. In the exanple of FIG 20, the main path is conposed of
pl ayi t enmplapiteny BpandickBy, 04 6Hjry20Ekcts 4ssignpatth"a porotsn &haplcaylshbk tigat h t o
be played back together with the main path. Subpaths are assigned IDs
( subpat h pla¥bpck statthpeirgradehe corresppeding ipdayimme Thegingtyenads iare vded fpt ayd i st .
Subpath I Ds are used to identify the subpaths. There are a subpath of the
synchPonipzasthaek: Jor gnamales olgpaeriplaybackeawhs padhroed bedssgpeg enthe gkpat h of
the synchroni zed type is played back in synchronization with playback of 25
t he nai n tpHarpositinas sl seRtesest stadoints ph ehapteisiiz adnevipétiéan be pl ayed back
W t hout being in_synchronization with playback, of, the main fipath. The types
of subpat hs ar &1Gt 8P ethoxs ubpaplpYiisiped aEAPh PIYHShimyIone el ¥hiddhpdsed of
one or nore.sub-playitem.informtion pieces,. 0166 Each pl ayitem
ncl Udes PEYETEANGI SEVILNS S5t WG BHSTStS BhosRaEHEd wAbl MY PHE stream
nunber of, an.ele tary stream whose pl.ayback. i ermited in e ayitem
or "the ccbs BUSHRGH AGVicH 0 S Beienal iyt pibelt SR BR S pRES e 5
i nforpation,. syub-pl ayi Lnformati.on and.stream sel ection tabl e.ane
tescr Poed hisERaf A T i PR R R b6 Tha BnB S e Abpfu
[0164)
The “main path” 1s composed of one or more playitems. In the example of
FI1G. 20, the main path is composed of playitems #1, #2 and #3.
[0165]
20 Each “subpath” shows a playback path io be played back together with the
main path. Subpaths are assigned IDs (subpath IDs) in the order in which they are
registered in the playlist. Subpath IDs are used to identify the subpaths. There are a
subpath of the synchronized type and a subpath of the unsynchronized type. The
subpath of the synchronized type is played back in synchronization with playback of
25  the main path. The subpath of the unsynchronized type can be played back without
being in synchronization with playback of the main path. The types of subpaths are
stored as subpath types. Each sub-playitem 1s composed of one or more

sub-playitem information pieces.
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[0167] "AV clips 41, 42 and #3" constitute an AV streamthat is (i)
pl ayed back as 2D video, or (ii) played back as a left-view AV stream

during 3D video playback. 10[0168] "AV clips 44, 45 and 46"
constitute an AV streamthat is played back as a right-view AV stream
during SEE }/gé:ﬁeo pl ayback. [0169] As shown by the reference
nunber s rP , rf2 and rf3, the main path of the 2D 15playlist refers to the

The 3D pl ayl i o010 RansataacRier ) Seadriecl e SRR s e e ¢

refer to sllbﬁ/iﬂ(gfﬂ;h;e's‘ﬁje&w VatRe b?%@e?ﬁn&ﬁ&’w’ktll%ﬁ 19 ogeeﬂlg&@ﬁ?%g%ﬁ@ pf f4, 115

and rf6, and a subpath including the sub-play itens t efer to the

right - vi aie AhyseheaMn n’\ﬁlﬁ hf-hRAktH, i iehre
nunber s rf7’,ﬁ ry?tB and refQ% t (glsu g%}% E%gk&%ﬁhgﬁglﬁﬁq%ﬁ%{&%ﬂéﬁgﬁlgﬂfhe AV

cl i ps 544 infbomanen Hubtflayitsh QhRrindfoh I3at seaBIV At @B arthilcsbPat h i's
configured to be synchronized with the main path on the time axis. The 2D
and 3D pldaydii sitthe igrughhddesientd. t he above manner can share AV clips storing
the left-view AV stream In the 3D playlist structured in the above 25
manner, tiAk6Tleft- and right-view AV streanms are in correspondence with each
other so that they are synchronized with each other on the tinme axis.
[0171] Referri AgVt difBI#3, #2Gndt#5¢ qinaytueeran ifVOstreni Grat i Grpky#d bhek #8 i n
both of the 3D and 2D playlists refer to the sane AV clips #1 to #3. Hence,
conmon pl2dyvideo, onfiip pheered baclcama dt-pieepaY stredrordubiap 3 ofidebplddbBacind 2D

pl aylists to describe/define the 3D and 2D playlists (see the reference
nunbéfs dfIo&End d12). That is to say, as long as the playlist information
is described sgo as to realize the 3D playlist, the 3D 5 playlist functions
as (i) a 3D pl apVi gipsvitterist 3 P agirstikutgani 4% sttsarfthahis playeddbankl asya t ype,
and (ii) a_2D playlist when the playback device is of the L-L display type.
By prepaﬂﬁ%"’éﬁ%‘%ﬁSé’@émo‘iurm&ﬁlpi‘%qwimiﬁﬂ?%ti on that describes both of the
2D and 3? E&gyl ists as shown in FIG 20, the 2D and 3D playlists are each
interpretg s a 2D or 3D playlist, depending on the display type of the
playback devi cq 4 pat it & ng@{‘%f:}e NuverPrfYied Sha b8 TRt Pain of the 25 0 UCes

15 playlist refers to the AV clips #1, #2 and #3 that store the left-view AV stream.
[0170]

The 3D playlist is composed of (i) a main path including the playitems that
refer to the left-view AV stream as shown by the reference numbers rf4, rf5 and rf6,
and (ii) a subpath including the sub-playitems that refer to the right-view AV stream.

20 More specifically, as shown by the reference numbers rf7, {8 and 19, the subpath of
the 3D playlist refers to the AV clips #4, #5 and #6 that store the right-view AV
stream. This subpath is configured to be synchronized with the main path on the
time axis. The 2D and 3D playlists structured in the above manner can share AV
clips storing the left-view AV stream. In the 3D playlist structured in the above

25  manner, the left- and right-view AV streams are in correspondence with each other
so that they are synchronized with each other on the time axis.

[0171]
Referring to FIG. 20, the playitem information pieces #1 to #3 in both of the
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FIG 21 shows a different version of the 3D playlist showm in FIG 20. The
3D playlist of FIG 21 additionally includes another subpath. As opposed to
the 3D playlist of FIG 20 which includes one subpath with the subpath ID
"0", the 3D playlist of FIG 21 additionally includes the second subpath

et ors o PIoRRHRE Lty Wposug AV PP RTE, Mshls RENEERNN,” T
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nunber of angl es. Sdbp are provi I'n one to one correspo ce with

t he 20anghgsa ot 3 anad : hahta Vi AV
stream st o]?%ds P%lltﬁﬁ%‘%\\?n%’f‘?%@“’ ri#gfed%é andg\o;htgg gd;ﬁlﬁi%?ﬁ %ﬂgﬁ)léglg\?v tR%ﬁ?tﬂ eam
stored i pliiet AMcEbRPSs @Y a 3%1@5»1%%&&&@315% fleagnte ANGRS LAR ddpIGh the
right eye of the viewer sees the object. shown 25 by the refererice
nunbers ntfpk, anll §iipaAD pRylisthehaUihp A back et e isupaRt L1 BspBy tyf & to the
AV clips #4, #5 and #6. Meanwhile, as shown by the reference nunbers rf10,
rfll and prédaRingt dre: picbpaf playilish infbansihpaiah deferibks Yoeh @fshd QI bed AW cl i ps
#7, #8 and #9. According to the screen size of the display device and the
user's pméfessrseshowhen FpGa(hdok2dend 3® plavlithes dehuweerpreict faeaeit osubpat hs
to be played back in synchronization with the main path storing the

| ef t - vi ewlrAMaghistedenentiigsonnthy digtiey pipaydfabkpsbidedodre it pitayresd thivoscopi ¢
video by using parallax imges with which the user feels confortable.

5[ 0178] Dplaylist infigramatighaVhisgeduass Sreimrdemon thadmlooringesta&o as to realize the
3D playlist of FIG 21, this 3D playlist functions as (i) a 3D playli st
when the pl ayb&d Hethaves ¢ difigrenthecrsior ofitepBRypleylpss shawn(iniBIGa20.00d ayl i st
when t he pl ayback device is of the L-L display type. By preparing one

pl ayl i st 3 P%Vhﬁtqfo’ﬂqdéécﬁdﬁm%@ﬂbéfﬂﬂu‘éﬁs aeeher BubprihL&s IDppseshioi the SThs shown
in FIG 2], the and 3D playlists are each interpreted and played back as
a 2D or YMS&W%?@ r’-& ‘ﬁlﬂcgﬁb?léé?ﬁ 80 SHapR rwithy &t dnigh dR b the $H ay type

f the pl k.devi t hat |.nt ts thi |l ayl j st i tion. Thi
R e M E R I N

o1 ay Bck Br Ao nbhs Sl MR e S EEYR B TTReG o kY BB o ki athen ™' 1
connect eqy it 1y, ORG, OLNE 'sui)];%lﬂzqnformation pieces, they respectively define a

plurality of right-view AV streams that offer different angles at which the right eye

of the viewer sees the object. Here, the number of AV clip groups is the same as the
number of angles. Subpaths are provided in one to one correspondence with the
20 angles.
[0172]
In the example of FIG. 21, the right-view AV stream stored in the AV clips
#4, #5 and #6 and the right-view AV stream stored in the AV clips #7, #8 and #9
offer different angles at which the right eye of the viewer sees the object. As shown
25 by the reference numbers rf7, rf8 and rf9, the subpath with the subpath ID “0” refers
to the AV clips #4, #5 and #6. Meanwhile, as shown by the reference numbers rf10,
rfll and rf12, the subpath with the subpath ID “1” refers to the AV clips #7, #8 and
#9. According to the screen size of the display device and the user’s preference, the
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Content that stores 3D videos does not necessarily consist only of 3D
videos. 20 In sone contents, 2D and 3D vi deos coexist. During playback back
of such contents, the 2D and 3D vi deos included therein need to be _

seanl essly played back. FIG 22A shows a case where 2D and 3D vi deos

coexi st | ne,cagntent. A playback section #1 is a section in which 3D
video is @Pg@fé& gg}é’&?(ﬁ%lﬁ%@?ﬁt é?t“éﬂegoﬁ rF’é‘d.SBbeﬁbff Vicdd®s plaxgbabacksdstion”) .
bot h pl aySf At aha P 8w e storsgnthecty ik gBY skesaidis dpedbe
N 1 anos. BaySkidtfice Sl 0Pt ARG Re B BR Ph BB Rl oo g SRl ayed
back at r ranes per second. As franes of the left- and
right-vi ?&E&. egélgicrgggéﬁt%‘@rlée‘ di splayed alternately, an entirety of the 3D

videos s jphayed back at a frame rate of N X 2 frames per second (at N x 2
Hz frane rate). On the other hand, a playback section #2 is a section in

whi ch 2D vi deo WﬁerP:p?a\ﬁ@igt baskndihgr gzéésglg}ﬁ% §€ ha(éatl 'g??li?e RVAD S qﬁglrozyback

section"). In the playback section e -'V1 éW Vi de amis 5

he” oxanpl 6 o B1a D SaK oy o @ PR R S he Pl JeATRs 18 ) s

the exanple of FIG pl ayback is perfornmed at a ra frames

per secorlc (AR @dplkk tfgerdiRi (ipt £2Di Mat e WhAYBRCK PRk id2s ofBe RLAYback

sections #1 and #3 are structured the same, and playback iI's perforned at 24

x 2 Hz frdisplay agre, Bor pibBattifi bhapeaviiat hfohRatidie dedcaphackomest | and #3.
10[ 0176] When pl ayi ngplﬁgck gthe gﬁg?/backose%ti ons #1?%;20and @g@)rﬁglﬁl S

orderl0 plHy pémkisissasrhbwpeinf FIGred, tfe hendBT® pidaie drdteack Mieyokedtnl he
pl ayback sections #1, #2 and #3. Each tine a frame rate i s changed, the

HDM  conréetddobadsessie 1D tdre3pl yyiac kn dev ksgroprigiet inant@] dvp&idos: ageds to be
reset; this causes delay and therefore 15 does not guarantee seanl ess

pl ayback.digpley iaehofithef playbadki devitditstpintdypreems ilss ipldyst iaoedatioh. Fitgs 22B.
According to this nmethod, the video that is identical to the video of the
| ef t - vi ewedicgetheshurdemon shesaushariiigiitsffl ayed as the video of the right-view
vi deo stream even in a 2D video playback section, such as the playback
section

15 A description is now given of a playlist in which 2D playitems and 3D
playitems coexist. During playback of such a playlist, 2D and 3D playitems must be
seamlessly connected with one another.

[0175]
Content that stores 3D videos does not necessarily consist only of 3D videos.

20 In some contents, 2D and 3D videos coexist. During playback back of such contents,
the 2D and 3D videos included therein need to be seamlessly played back. FIG. 22A
shows a case where 2D and 3D videos coexist in one content. A playback section #1
is a section in which 3D video is played back (hereafter also called a “3D video
playback section™). In the playback section #1, the left- and right-view video streams

25 are both played back, and the left- and right-eye images are displayed alternately. If
the left-view video stream is played back at a frame rate of N frames per second,
then the right-view video stream will also be played back at a frame rate of N frames
per second. As frames of the left- and right-view video stream are displayed
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This way, playback is performed at the same frane rate both in the 2D video
20 pl ayback section and ot her 3D video pl ayback sections (playback sections
#4 and #6). As playback in the playback section #5 is perfornmed at the sane
frane rate as the franme rate at which 3D video is played back, playing back

fra ahi ch 3D video is p ayi ng ba

Stat e 1 ooty BrmRa qore BTN b B ihelk i e N&E%ﬁéﬁ;e}e?itﬁit hg
t a : resettin

of "The T “CRRNAct Mo “oan TR T IVe oA d OB AR R BT O s

struct urededidh LREVRRAVED "HABE s NAGAS Hck NGLHAGe! WhoVLARR StEA3MBy.Hamel y
act thnat

the left- and right-view video reans, despite the f hesé streans

are displ cRSedRnvh. dgoRf 1i8fbRk | secd b #9r %Wgﬂﬁlié lgft-\ﬁé'\ﬁ; Nifleo Bl-@MRACK
I of data-i.e.,

section #57s that it contains a | arger anobun I't takes nore

tinme and péfearvackoatcd GahR fad af N @r:h?llﬂé ﬁé2?3§éb§r‘M edt Whe, %Wérat{:___)h% ftﬁ+ | owi ng

structure, which is illustrated in F 5 i's suggested. Each playback

section iampld GNEIG. 224U pldyBadieisfetdrmbliat b fiaSactrald 6f 2 frdhel genddchya ng the
correspondi ng pl ayback nethod, Léft- and right-view video streans, from

whi ch 3D (i 2edld fapbayel ibdckplagbakpeetion éd. Tae patackReotidde ¢ 1Pdmysack
section, whereas only a left-view video stream fromwhich 2D video is

pl ayed backstriguedepasank, fand péabhclR parftemef|aagback Hededmorate, Thelspilay back
device is configured
frame rate, in the playback sections #1 and #3.
10 [0176]
When playing back the playback sections #1, #2 and #3 in this order,
playback is not performed at the same frame rate throughout the playback sections
#1, #2 and #3. Each time a frame rate is changed, the HDMI connection between the
playback device and the television needs to be reset; this causes delay and therefore
15 does not guarantee seamless playback. One method of avoiding this problem is
illustrated in FIG. 22B. According to this method, the video that is identical to the
video of the left-view video stream 1s stored/displayed as the video of the right-view
video stream even in a 2D video playback section, such as the playback section #5.
This way, playback is performed at the same frame rate both in the 2D video
20 playback section and other 3D video playback sections (playback sections #4 and
#6). As playback in the playback section #5 is performed at the same frame rate as
the frame rate at which 3D video is played back, playing back the playback sections
#4, #5 and #6 in this order does not necessitate the stated resetting of the HDMI
connection, which is required when switching from one frame rate to another. Thus,
25 the delay caused by the resetting of the HDMI connection can be prevented.
HoWever, the playback section #5 structured in the above manner needs to include
two video streams, namely the left- and right-view video streams, despite the fact
that these streams are displayed as 2D video after all. The drawback of such a
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10 to perform playback using two types of playback nethods: (i) a nethod of
"pl ayi ng back each picture once" (hereafter, "normal playback"); and (ii) a
met hod of "playing back each picture twi ce" (hereafter, "duplicate

pl ayback”). In each playback section, the playback device perforns playback

pr ocessi r.di .the, corresponding field, g\it{}the bove structure,
t he dupl H%@?’égglsggﬂ%‘séfﬁ RIS g%]ﬁs ag]gr Ak °h A Peakk: ?etéifl'sowof%di cates
"nor mal " uplicate flag assigned to each 2D video

pl aybackqisng%%ﬁg%ﬁ?rﬁg?%g%%ga%dupl i cate playback”. As a result, playback is
perfor ”ch()fi_"pthe same franme rate in both of the 3D and 2D vi deo pl ayback
sections. Jre i's hence no need to re-establish synchronization or reset

the HOM connegt ipi Betnseggyd e RIRYARE kidlevie sunndid Mgyl splapioyi ce_upon

20 transitioning m one pl ayback section to another, and del ay caused by

such ke- gstahlcbRAMBA ﬂ%y%%&tﬁ’éﬂ Fdss el dx@ﬁ@ét%'ﬂ&% Rhidg HH for
connecti on can be prevented. This enabl’es the playback device to perform
seanl ess i@iaiPAckhe _b@rrés;ﬁ)ﬁ&ﬁlﬁg %F‘{%ckfiﬁetﬁticﬂﬂE(%ﬁta@ldfﬁg’fﬁ—ﬁ&ﬁ'v%h%dstﬁeﬁnﬁ,ach 3D
vi deo pl ayback section and the duplicate flag assigned to each 2D vi deo

pl ayback feegtioioh B1 Widadic plaged ckRhre praphaybagkiacht B Jidesmplaahek at

whi ch playback is perforned in each 3D video playback section is different
f rom t he stetione whates ahlyidhviehayidas ktréan pesmhortield 2Dnvidac is ZAByad Biel,

pl ayback section. This causes delay when transitioning fromone playback
secti on t®pspetdiefor cacd2Predenpiybhek pétaiphatke géaribaek tevine pecddigurad

seamnml ess pl ayback. However, in such a case, processing |oad can be reduced
duri g pltapbeoim gplaydbck usleg tweodpees e plyydokmetheds: €l)evmettod ofs‘ptayndg gur ed
to suffer processing load (e.g., consune a |arge anmount of power) during
hi gh frameck aiagh pplagab@cml.cef dhezgRitet, nidymabxpdayilack'df adG(iiR3, methoddupl i cat e
flags assigned to the playback sections #1 and #3 (3D video pl ayback

sect i ons) PEy#E ek cwg PidWIvRWisiedy Bwetatiermfdvplzcate Hdaxhask e akne ehtlag
assigned to_ the playback section #2 (2D _video playback section) indicates
"dupl i catPéaybrel saeion, theplaybaeld devigathoyiosms ladwck treesssingf aceniding &h 3D

video is played back, ar repared for each of the playback sections #1 10
and #3, \R}P\f’e?%a%spem?lygtf%ﬁﬂﬁﬁhim RV HastuEe e APrhsasadin peped ticgdd | s

ek BSRh EBES UARE,
al Cor nat YR HhEEaPRar pendy s ThR R ot DStk SO 1B By BRdnedors < ne
St S0 A R BRSNS A0 e 7
of tne. sBeadt Fernging! ihepe bEnERPER el ieugion Bl FReI T,
Sub-pl ayi A SRR STEBE B PRI DRSS IR AR RPbF

U1 Geo. ot FommoR Kn! ShELSRR hofon) L el AR B Db oER M el v "

section, r&e5apSsiny 6fps§n:é§rdn$£a_ttibﬁi ﬁ\%e%&tglg SRS HONN EohR&etiof! LanVheW Vi deo

stream The playitens included in the 3D plraylist are seamnl essly connected

to one apehhafedaTHAHabls it pRYSAMRSAEOR PRBnt Je@RTess PR8SAcE! 1A dges are
in one to one correspondence with the duplicate flags assigned to the

pl ayback vared itheisduphicleaflad efticied|tayathbabDk valkeopdiyhackt Gcctivar Bid tht ayback”
when the corresponding duplicate flag indicates "0". On the other hand, a
pl ayi t emdupligitayegd atiaedcoaradh D tvadéd phlybadt eeqloaybabkindicate “normal
25  playback”, the frame rate at which playback is performed in each 3D video playback
section is different from the frame rate at which playback is performed in each 2D

video playback section. This causes delay when transitioning from one playback

section to another, and prevents the playback device from performing seamiless
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when the corresponding duplicate flag indicates "I". The playback device
performnms playback processing with reference to the duplicate flag of each
pl ayitem [0180] Each playitemincludes a field for a duplicate flag as
shown in FIG 24. 5 However, instead of such an explicit field, each

Cor s esponipaa SR 3L el MoceliE TR £ BTG cURE ARlugl 2ot the
bl ayed bagloryisidag. Apblighhacten e ROLRRROR! AhAduii 3 &y LARRLLLE 634 on
i nformation. For mgtance, \Aﬁenaplayltem 0 playlngf)c ideo is to

be pl ayede bagkndubheSy PR QAR PBwWM) dlirfh oS Bh Blagied has no AV 10
stream tge rgef e? ut o, the i d%nti f?’gat i)odF‘]hri n orEjrlmtai ?n&%%%gégg inthis

pl ayi t emppepg]i ndi cate "duplicate playback". Al so, when a playitem for
playing back 2D video is to be played back in synchronization with a
sub- pfayi t em t hathd ek@hplet 6 Bidedd - theeuphatt fle@Masdifited fefe plagBidkon

information included in this playitemmy indicate "duplicate playback".
Fur t her, sydiipms &1pdraly#3 €31 fadepplaybag feakndRavhdedichis “horel dlaygdoyed back
in synchronization with no sub-playitem the identification information
i ncl uded wherdakitbe dhplydate ftngaysipmet wathe plavipick catworpiaybaokdeo pRIBAdk
It is permssible to prohibit coexistence of 2D and 3D playitens in one
pl ayl i st secthing indikass i“tuploswd pleybhd e dsifi-yardvogiot-vike yidoblsewnms, fteinay
caused by 20 changing the frame rate when sw tching between 2D and 3D
vi deos. which 3P| Gde@5s playes backiaara psepared dorecash of] tagInlaybackfsestivasi#in,  As
shown in FIG_ 25, the playlist information includes: "MinPath
i nf otPrat iabé 3, vdigbratanly ko lefhyiesh vidgbl srean, Bramnghich 2Bwideo iardayadar k
information". [0182] 25First, a description is %i]ven of the M nPath
i nf or mat P8FK, 1§ BreRaied [Py helamhack sertioadtie Tn tha plarbagk seetanse’lj andeinshe
structure,of the MainPath infornation. As indicated by the |eading |ines
mpl, the pmibﬁ%ﬁﬁvwwgryw&aﬁnﬂ@ﬂ&%ﬁo%%geéfoféhwlqﬁﬁm y1dsp sHicameandof
Playltem.informatjon, .nanely Playlteminformation #1 _through #N. The
Pl ayl { em PSSy Rt TBFHENIFECVIRR SHabIALCTEGE AR BT 20HERY SEEE | Bhdhe hat
constitut he Mai nPath., Leadi ng |ines of FJG .25 indicate a close-up
of "the. sPIRIEAL SUEN Fo IPEOICEoRet MR G o Snce RaYs Pk APy oY nEaToad ng
i nes. np2 h I teminforpatiqgn.is conposed of:
va B et B VBT B PRk i cat s
[0179]
The following describes a specific data structure of a 3D playlist with
reference to FIG. 24. Playitems #1 and #3 of the 3D playlist, which fall within 3D
video playback sections, refer to a lefi-view AV stream storing a lefi-view video
20 stream. Meanwhile, sub-playitems #1 and #3 to be played back in synchromization
with the playitems #1 and #3 refer to a right-view AV stream storing a right-view
video stream. A playitem #2, which falls within a 2D video playback section, refers
only to the left-view AV stream storing the left-view video stream. The playitems
included in the 3D playlist are seamlessly connected to one another according to
25  connection conditions. These playitems are in one to one correspondence with the
duplicate flags assigned to the playback sections. A playitem is played back
according to “normal playback™ when the corresponding duplicate flag indicates “0”.
On the other hand, a playitem is played back according to “duplicate playback”
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5 the file nanme of the playback section information of the AV streamfile
to which the IN point and the QUT point of the playback section bel ong;
"Clip_codecidentifier" that indicates the AV stream encodi ng net hod;
"is_multi_angle" that indicates whether or not the Playltemis nulti angle;

the cur r SRRy P g DR CR R B erTs, The %ﬁ’%yblt@@% RS
i quel y jindj - . Pl ay! "Tn time"
hat i s 01 RerE bR R RRER I8 o AT B P B oo

section; ro@xf_time" that is time information indicating the end point of
t he playback "section; "UO nask_table" that indicates which user operation

shoul d be masked DY LNRIPEIIAT FORTRLC Ak iiartl £Id Y LGUE BTy o

identification 15information”; I _clip_entry™; ~an duplircate’flag".

[0183F  HowevbRSnktehd 81k AeSHlicheafeld Neich ?&ﬂ{iieﬁmﬁgi inElﬂ@ee identification

"left-viewright-view identification informtion”, and th

"ul ti _cIihfmmaﬁdsxy's'hov[ziaé84v]hea&mﬁn5t$wcbﬁ:@s!,;ﬁmﬁﬁgr}ﬁgwtd&@b&rant i@?)h(??igied s a

table in which | ogical stream nunbers are assigne 0O pairs o a stream
entry i notitddRDgvide@qaketmaPbanthyet ibhcia uSinkeaplagbidd RutiRd aEbeciaedatidpf the

pairs of a streamentry and a streamattribute in the STN table indicates a
priority the démtifitatidreinformesmondi ngstatdeamien al blasit&MNdrglhEing Hapk @p ded f or
2D pl ayback, and an STN table for 3D playback Is provided 251 ndependent of
t hi s tablvaded BU8Fe played badihen S¥rehtoniraishr wighta miteplavdentthéi bat h@mv
information" is base-view video streamspecification infotillation that
specilfi estrapincte mier ¢f, thieeidenfificaricewinfonheasidh7 incsidedam #nsl flinatemh ghay vi ew
video streamis the base-view video stream Wen the |eft-viewright-view
i denti fi dadirga “dwplinataplapbackRofso; when aplaystensior whyinh badke?D videevis w deo
streamis the base-view video stream Wen the left-viewright-view
i dent i fi ®&tNleYedi bickringneroskaien with a sub-plesitemtthalt refére to pJblt-weve Wi deo
streamis the 5 base-view video stream ) ) )
stream, the identification information included in this playitem may indicate
“duplicate playback™. Further, when a playitem for playing back 2D video is to be
15 played back in synchronization with no sub-playitem, the identification information
included in this playitem may indicate “duplicate playback™.
[0181]
It is permissible to prohibit coexistence of 2D and 3D playitems in one
playlist. This makes it possible to casily avoid the problem of delay caused by
20  changing the frame rate when switching between 2D and 3D videos.
FIG. 25 shows a data structure of playlist information. As shown in FIG. 25,
the playlist information includes: “MainPath information”, “SubPath information
table”, “Extension_Data”, and “Mark information”.
[0182]
25 First, a description is given of the MainPath information. Leading lines mp1
indicate a close-up of the internal siructure of the MainPath information. As
indicated by the Jeading lines mpl, the MainPath information is composed of a
plurality of pieces of Playltem information, namely Playltem information #1
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[ 0186] The "connection condition” indicates a type of connection
between the current playitemand the precedi ng playitem Wen the

connection condition of a playitemis "1", it indicates that a seanl ess
connecti on between the AV stream 10specified by the playitemand the AV

iéﬁ;ﬂgﬂ " ORBhaR s TR B o gt By S %}%‘6 ;ijg?f? %i%%%%g%%@pé Qed h
: v ° o t
Z\:/ast ¢ BARES i R E SYRER, Lo Bhet %@?—f@ﬁﬁﬁiguﬁéﬁ% AElRe B FPe 15vhen
i scon | Rscire GRRE P inbryd i @ﬁ%?ﬂ%ﬁ? R TRS PR  art of
rom the isd (TorARIEL: dtnaedior PENE i Al LB R BERRD  The
pr e- cennap KM Rhayk %&%laﬁiacgﬁe&gcﬂxngl?%xgﬁ%gﬁtﬂgﬁg Ash@ted pﬁlﬁ\é %ﬁfcﬁgﬁ@ need

to be generated so that t eco systemtarg ecoder

(descri baw pahesnd ﬁﬁ@mm%jrft@ﬂthé"bﬁ?béﬂl@%%ﬁﬁﬁ bEﬁ){lEfﬁ(ﬁ{ﬁ%ﬁ%ﬂe@ﬁPﬁ@ﬂe@’e AV

stream of the post-connection playitemis i nput PI D er of the

syst em t ahgeindiecadeate AVRGEAL et oAIHL mdthed;A¥sShuRATHEf"t {8t Rh&caeaNect i on
playitemis input into the PIDfilter of the syStemtarget decoder. Al so,

there ar evisoh® o nott thoPledineh tis emsti fr@ieexampbaiont béndudhotandndicaee of the
25 AV stream of the pre-connection playitemshould overlap, on the playback

time axi syhathdrhot het audsaandeatyt chnase Gk tivecrnoBlaylemnesd iBe Meaddihem
[0188] When the connection_condition is "6", an AV stream of the

pr e- donndaylem; Piedyo t ¥ cidfife ahaduniighiblyamddiest the 8TOfSdgnen@osire@hnect i on
pl ayi tem shoul d be playable as one AV clip. That is to say, the STCs and
ATCs shodlydhpdledteninlipusmeh tiotghtore infienMidostindaating thet tert poitagnhect i on
pl ayi tem and post-connection playitem 5[0189] @~ The "Milti_clip_entry"
i s infor mAdbepk serdion; dent tineSshals gnremfiernapneséicttimgthei adqoinfofdhé f er ent
angl es when a rrulti-an%le section is forned by the playitem
playback section; “UQ_mask_table” that indicates which user operation should be
masked by the Playltem; “STN_table”; “left-view/right-view identification
15 information”; “multi_clip_entry”; and “duplicate flag”.
[0183]
The following describes the “STN_table”, the “left-view/right-view
identification information”, and the “multi_clip_entry”.
[0184]
20 The “STN_table (Stream Number_table)” is a table in which logical stream
numbers are assigned to pairs of (i) a stream entry including a packet ID and (i) a
stream attribute. The order of the pairs of a stream entry and a stream attribute in the
STN_table indicates a priority order of the corresponding streams. This STN_table
1s provided for 2D playback, and an STN table for 3D playback is provided
25  1ndependent of this table.
[0185]
The “lefi-view/right-view identification information” is base-view video

stream specification information that specifies which one of the left-view video
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[0190] 10This concludes the description of the MainPath information. Next,
a detailed description is given of the SubPath infoinmation table. [0191]
FI G 26 shows the internal structure of the SubPath information table.
Leading lines sul of FIG 26 indicate a close-up of the internal structure

i nf. ion ble. As indicated by.the | i | | nes sul,
P’ Shorot AR A OO A St AR W e Uit
i i : t . ion 1, s e ,
subpath 1 S or ngr e VR R R R sbSiys T oo i |
: i 1 nf ti h (ofe) n,Lnterna
St r ot ur ¢ FNCH L MEES - PR A led TRALAR L WD (Bp AR R L Mg

st ruct ur gathftcalisn SOHRAISPHAG ‘Abeh G0 ¢ P NEONIRL] QP 00 cated
I % \i ubPa A L?C} g

by the | eading Iines su each pi'ete 0 nformatTon 17
SubPath_tpspevidiatidefdiréahes a subpath type; and one or nore pieces of
SubPl ayl tem i nformation, nanely SubPlaylteminformation #1 through #M
Leadi ng I[ongs] su3 indicate a close-up of the internal structure of
SubPl ayltem i nformation. As 25indicated by the | eading |lines su3, the

SubPl ayl t em i nfidenedon@BotidhC bowtBEon™ indicates a type of connection between cﬂ;e .,
"Clipinformation file nanme™ "Cip_codec identifier","ref to STCi1d[0]",

" SUbPI ay Iduemnt playitbmeind thSulBtalihe plaifent. iWBén he ¥ocbliay |doftiod of #nd
"sync_start PTS of Playltem. The following is a description of the

i nternal platitenctisre”oft mbiratybfhayl seamledsl osmtion befddkd2ihe AV stream The
"Clip_informationfile nane" is information that, with the file name of dip

i nf orl fhat ispecified by ehe phgrteimnanduthieqtié Isyrespepictified tey Buhkdedighsihyga@nriesponds
to not guaranteed. When the connection_condition of a playitem is “5” or “67, it
indicates that a seamless connection between the AV stream specified by the
playitem and the AV stream specified by the preceding playitem is guaranteed.
[0187]
15 When the connection_condition is “5”, the STCs between playitems may be
discontinuous. That is to say, the video display start time of the start of the starting
AV stream of the post-connection playitem may be discontinuous from the video
display end time of the end of the ending AV stream of the pre-connection playitem.
It should be noted here that the AV streams need to be generated so that the decoding
20 by the system target decoder (described later) does not fail when playback is
performed after the AV stream of the post-connection playitem is input into the PID
filter of the system target decoder immediately after the AV stream of the
pre-connection playitem is input into the PID filter of the system target decoder.
Also, there are some limiting conditions. For example, the audio end frame of the
25 AV stream of the pre-connection playitem should overlap, on the playback time axis,
with the audio start frame of the post-connection playitem.
[0188]
When the connection_condition is “6”, an AV stream of the pre-connection
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5the SubPlayltem [0193] The "dip_codec_identifier" indicates an encoding

nmet hod of the AV streamfile. [0194] 10The "ref to STC id[0]" uniquely

i ndi cates an STC Sequence that is the target of the SubPlayltem [0195]

The "SubPlayltemIn_tinme" is information that indicates the start point of

t he SubPl - yha l | 1 DO 11Pee D[ ]
g@;ﬁgﬁ%{h@%{éﬁ n\gl‘tﬁ‘id% ﬁ%’ sttl e%:ﬁ[ S‘M}Fe ﬁ&i{ CBEI&G%%? e[%lg}/lﬁejng’ 38 % be

The " Sub S information that 1 ndica e end point of

the SubPLaylbRmOmE Y BlAVRARI, 1J IR, B 818k deafubGhiRa dOlathulhe
sync_Pl ayttem i d" 1s inf'ormation at uni quel'y ‘specifies, anbng

Playlte bt bt i r 1-te ] ' L ayltem
IS %/o b(rani 1?%%%?1(?1&?&%63&9 %ﬁ%ﬂ%ﬁ%g?%%g%{ﬁ%ﬁﬁoﬁeﬁh st&gryegs}ie tla Stg&r:tﬁltnﬁg@(g] ayback

time axi %)lzgfitehhe Playltem specified by the "sync_Playhem.id". [0198]

5 [0189]

The “Multi_clip_entry” is information that identifies AV sireams
representing videos of different angles when a multi-angle section is formed by the
playitem,

[0190]

10 This concludes the description of the MainPath information. Next, a
detailed description is given of the SubPath information table.
[0191]

FIG. 26 shows the internal structure of the SubPath information table.

Leading lines sul of FIG 26 indicate a close-up of the internal structure of the
15 SubPath information table. As indicated by the leading lines sul, the SubPath
information table includes a plurality of pieces of SubPath information, namely
SubPath information 1, 2, 3, . . . m. These pieces of SubPath information are
instances that have derived from one class structure, and the pieces of SubPath
information have a common internal structure. Leading lines su2 indicate a close-up
20 of the infernal structure that is common to the pieces of SubPath information. As
indicated by the leading lines su2, each piece of SubPath information includes:
SubPath_type that indicates a subpath type; and one or more pieces of SubPlayltem
information, namely SubPlayltem information #1 through #M. Leading lines su3
indicate a close-up of the internal structure of SubPlayltem information. As
25 indicated by the leading lines su3, the SubPlayltem information includes
“Chp_information file name”,  “Clip_codec_identifier”,  “ref to_STC id[0]”,
“SubPlayltem_ In_time”, “SubPlayltem Out time”, “sync Playltem id”, and
“sync_start PTS of Playltem”™. The following is a description of the internal
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The "sync_start_PTS of Playltent indicates, with the tinme accuracy of 45

25 KHz, the position of the start point of the SubPlayltem specified by the
SubPl ayhem n_time, on the playback tinme axis of the Mayhem specified by the
"sync_Playltem.id". [0199] FI G 27 shows playback sections

defi ned fs‘%’truc{uli‘@offﬁ%%u%@%gﬂeﬂﬂhfdfhﬁ%n FIG 27 is based on FIG 17. The
G 27 shows a i

second row of FlI tine axis on which In Time and Qut Tine of
Pl ayl tem{@![@zz]i ndi cated in correspondence with FIG 17. Simlarly, the first
row of FIG 27 shows a tine axis on which In_Time and 5 Qut Tinme of

SubPl ayl t em ar gHendilpatFematite fil Hemands fr@é&lrntlaﬁidnotﬁﬁ, Qfithth&fiidadt 89

correspond to the second and third rows of FIG 17, respectively. The

| - pi ct ur e8lipinfohigatief Wrigled théehl wii@WSy %’F&:iﬁ%@t%(ﬁip thhe cembHopas a6 on the
time axis. The description of the data structure of the playlist

i nf or sat itho SebPlayhene. [0200] 10This concludes the description of the
subpath information. Next is a detailed description of the entry mark

i nformat i[6h93] 0201] The entry mark information can be attached to a
position within a playback section defined by the playitem Nanely, the
entry mark i nf diwdllipncodecatdendfied indicates b6 eposdihg arethidibof tham\bstreanpl ayback
start point in the playitem and is used for cue playback. For exanple,
during plidgback of a novie title, chapter playback is realized when an
entry mark is attached to a chapter start position. [0202] Thi s
concl uded0t% description of the entry mark information. Next is a

10 The “ref to STC id[0]” uniquely indicates an STC Sequence that is the
target of the SubPlayltem.
[0195]
The “SubPlayltem_In_time” is information that indicates the start point of
the SubPlayItem on the playback time axis of the SubClip.
15 [0196]
The “SubPlayltem_Out_time” is information that indicates the end point of
the SubPlayltem on the playback time axis of the SubClip.
[0197]
The “sync_Playltem_id” is information that uniquely specifies, among
20 Playltems constituting the MainPath, a Playltem with which the SubPlayltem is to
be synchronized. The “SubPlayltem_In_time” is present on the playback time axis
of the Playltem specified by the “sync_Playltem id”.
[0198]
The “sync_start PTS of Playltem” indicates, with the time accuracy of 45
25 KHz, the position of the start point of the SubPlayltem specified by the
SubPlayltem_In_time, on the playback time axis of the Playltem specified by the
“sync_Playltem id™.
[0199]
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20det ai | ed description of the extension data. [0203] The ext ensi on
data is an extension unique to the 3D playlist, and is not conpatible with
the 2D playlist. The extension data stores STN table SSs #1 through #N.
Each STN table_SS corresponds to a different piece of playitem 25

information, angd 23 BokdY1Hbabk Wiitdhs! RFirealfos iHLRM MIMBekSviehe. RS gned to
pairs of a streamentry and a streamattribute for 3D playback. The order

of the pa7 i$bedanSFIGAN . ETHY Yo Bwsbf M Y tshbRYtaetil® 4:0€ o WhicRbl e_SS
indicates a priority order of the corresponding streans. The stream

sel ecti om_traht and OwoNehd bOPRA/Ifei0 M HMicaleiNnt @bt pbiddnbe vaktiaFiG.em.
information and the STN table_SS in the extension data. [0204] The

f ol | ow ngindiesBy itheSirkheowt s FIGS el edidven at hleeaxibi @h vidch el Tiesd and t he
above-described internal structure of the Playlteminformation. 5[ 0205]

FI G 3228 A0shdmsme tdiSubPiasdinns aleaaticatedt dhkahird hed Sondanvse b€ EFlGon7 bl e is
conposed of a plurality of streamentries. As indicated by the parenthesis
si gns 1"gortdsporxt tethn swaond esd dnied cows of fHil6d] 7.mespec(ivylysThe dmigntesicds t hat
are defined in the STN table; and E\isi) streamentries that are defined in

t he STN thgble& @81 right0ves}F are locatedsatt Hee sameaprirhioni 8 tmet heisSTRet abl e,
the audio/PEG 1 G for 2D that are playable during 2D pl ayback can be

regi st eréafcripigon ohibe deagimisture ﬁét@mﬁyla%ll@fwfﬁ@ﬂl%@@gab% vi deo streamentry
group, a 2D audio streamentry group, a 2D PG streamentry group, and a 2D
| G st reaf28f} ry group, and the packet identifiers of the 15video, audio,

PG and |1 G streans can, be described in these streamentry groups._ [0207]
ns tHe st ream BHE FPRRudE tb%éemfpa@féh%@%pﬁwemmagpp@% i drdetiethat ar e

pl ayabl e, dur.i ng stereoscopi ¢ .playback can be registered. For this reason,
t he STN @?BT‘B“%SO{F%@I"'BH&E%ES st ream entry group, a 3D audio stream

entry _ F201]
The entry mark information can be attached to a position within a playback
section defined by the playitem. Namely, the entry mark information is attached to a
15  position that can be a playback start point in the playitem, and is used for cue
playback., For example, during playback of a movie title, chapter playback is
realized when an entry mark is attached to a chapter start position.
[0202]
This concludes the description of the entry mark information. Next is a
20 detailed description of the extension data.
[0203]
The extension data is an extension unique to the 3D playlist, and is not
compatible with the 2D playlist. The extension data stores STN table SSs #1
through #N. Each STN table SS corresponds to a different piece of playitem
25  information, and is a table in which logical stream numbers are assigned to pairs of a
stream entry and a stream attribute for 3D playback. The order of the pairs of a
stream entry and a stream attribute in the STN table SS indicates a priority order of

the corresponding streams. The stream selection table is constituted from the
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20 group, a 3D PG streamentry group, a 3D 10 streamentry group, and
stream conbi nati on i nfoi mati on, and the packet identifiers of the video,
audio, PG and I G streans can be described in these streamentry groups.
[0208] FI G 28B shows the structural elenents that are conmon to the stream

25 entri esp . in:El G 28B, . h, st . t f .the st | ecti
cabl e i noluer S I M AR i LB ST aas fut Sipotonabion” - and.
"stream i[gm]i fication information". [0209] The "stream sel ection

nunber™ i's a nunber assigned to each streamentry in the stream sel ection

(a0l e, and | EIRORGAA0e LA SISt SUBE UG W BVLAT o2

entry 1". The "stream s€l ection nu I'suse fceto

i denti fy 288641 d8dcFi8aMntah 2t cture of the ﬂiﬁ?lt&%\t}ﬁﬁﬁ'ﬁhp h information” is
on whi ¢

information that indicates an AV strea € stream i ndi cated by
the ssreamagentification information is nultiplexed. For exanple, when the
"streampath information” is "main path", it indicates an AV stream of the

playitem and WEMIAShG®: BN QfRAMbION hel &-ééﬁyg&@&tﬁbd Roic s . 10 't
i ndi cates an AV stream of a sub-playitemthat corresponds to the playback

secti on ebmpbedudiaypludtity ioff strbem SubRAt A siingiceal 8¢ BY phRadRRARR ¢b. [0211]
The "streamidentification information" is inforfrati on such as the PID, and

i ndi cat eshea sstaneamtuied tiepkxddiconntde(iy afresansadeAvhat neamdiddein Md ribute
15 informati on of each streamis also recorded in each streamentry. Here,

the attrSHIN _éablefamdr(s) stocanh snfrieh diaratd defitddan thagTNat@se ©saracteristics of
each stream For exanple, in the case of audio, presentation graphics, or
i nt et@ct %06 r aphi cs, the attribute information includes a | anguage
attribute or the like. [0212] 20In the STNt abl eSS, the streamentries for
the | eft- and Aisgh@ streaw sntdesoof the STN table, the audio/PG/IG for 2D that are
playable during 2D playback can be registered. For this reason, the STN_table
includes a 2D video stream entry group, a 2D audio stream entry group, a 2D PG
stream entry group, and a 2D IG stream entry group, and the packet identifiers of the
15 video, audio, PG, and IG streams can be described in these stream entry groups.
[0207]

As the stream entries of the STN_table SS, the audio/PG/IG for 3D that are
playable during stereoscopic playback can be registered. For this reason, the
STN_table_SS includes a 3D video stream entry group, a 3D audio stream entry

20 group, a 3D PG stream entry group, a 3D IG stream entry group, and stream
combimation information, and the packet identifiers of the video, audio, PG, and IG
streams can be described in these stream entry groups.

[0208]

FIG 28B shows the structural elements that are common to the stream

25  entries. As shown in FIG. 28B, each stream entry of the stream selection tabie
includes a “stream selection number”, “siream path information”, and “stream
identification information”.

[0209]
62



streans have the sane values with respect to, for exanple, the frane rate,
resolution, and video format. For this reason, the streamentry may i ncl ude
a flag that indicates whether the corresponding streamis the left-view
video streamor the right-view video stream 25[0213] Thi s concl udes
t he descripti oghof“ t he stream sel ecti.on table. Next, a detailed description

i s given of the FeffSaM SWEPIGhRUDPEWT ASRMOer auigisd tp seet fEqamb ANty 0214]

It has b . .in e description that the | eft view serves as the
mai n vi e\?\/l?ygtﬁ%ﬁ? ﬁggg%?f{ ta{*p?ee\ﬂnﬁsls 6‘?@5‘?’59@6 UPEH DB AiepTaRng e Ve |

al t er nat i« Bl <V ew serve as.the in view. . A playlist

i ncl udes Ftﬁ%%ﬁ’rl r?% Y on ?ﬂ%t gﬁr?\a 1%@% EOHMORC e Uéggh{éh? B%b@?lggﬁ‘é%tq he
right vi e main view and is 5 displayed during 2D pl ayback.
Judgmnent qg%gﬁtﬁ%}é% %ﬁiag{;e of the left view and the right view serves as the
main yi eyyideterm ned according to this information. This information is
the left-viewright-viewidentification information. [0215] It is generally
consi dered t hatrha «kgdalyy ¥i j i :S; I . Ldeo.{n.a 10 studio.
However, sone may tthiatrrl)?(rﬁ %tﬁg&tﬂqr@%?gﬁ plrS gﬁ%?g%tlggtt%%é@%%{éeg% jrs‘lv FA B vi deo
as 2D vi egach Muesteant MascaR@BBY Bid bddhm i irRhlioy L EWERASR! 1Yl

identification inf oIrlmati on, " ?tzlzhé |ér§1£I:II|1 g%@éléﬁé\%?%h oneétgwp1 {Shﬂémgﬁxe\(}i ew and

t he ri ghffovemnsier wasn as td@ak: Wi BWnatH” Renshl ph@F R3cdhAl
playiteminformation. [0216] 15FI G 29 shows 1a 3D pPayI ist tﬁag%se?lgA?r]fade by

addi ng t heedrebf thd Eapitérghind i itdentrehigalh ffohRhRal Fabph fhe»3D
playlist shown in FIG 20. Wth this information, when the right-view video
stredln i ¢ ipgieates apdNastredre dfasebylepten de® csirtqRMds ththe f1gHackiseWign deo
streamis input first into the video decoder to obtain non-conpressed

pi cture @hthe plaxitem,iih thearbpaghindicard Hysthe pabpdth @0. by the subpath 20
informati on. Then, notion conpensation is performed based on the
non-conp[@slééd pi cture data obtained by decoding the right-view video
stream This structure gives flexibility to the selection of which one of
the left view &Rl “tirpant jdghtifiatem inhooiationdny mfesndthe hebes\heRD] HR17]

indicates a stream multiplexed on the referenced AV stream file. Attribute

15 information of each stream is also recorded in each stream entry. Here, the attribute
information is information that indicates characteristics of each stream. For example,
in the case of audio, presentation graphics, or interactive graphics, the attribute
information includes a language attribute or the like.

[0212]

20 In the STN_table SS, the stream entries for the left- and right-view video
streams have the same values with respect to, for example, the frame rate, resolution,
and video format. For this reason, the stream entry may include a flag that indicates
whether the corresponding stream is the lefi-view video siream or the right-view
video stream.

25 [0213]

This concludes the description of the stream selection table. Next, a detailed
description is given of the left-view/right-view identification information.

[0214]
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25Each streamand the left-viewright-view identification information can
be output to the display device, and the display device can use the
left-view right-view identification information to distinguish between the
| eft-view and right-view streans. Wien the shutter glasses are used, it is

Vi deo 1S the Lﬁfﬁ%%ﬁ&%ﬁ%‘eﬁqﬁﬁ@%d%}ﬁpé?@?éﬁ%%\%&%ﬁggﬁsEtQ%Ja'm%hf)r der
i spl . daoed e eVé?‘t@'lggkﬂpi%ﬁgiqugﬁéfiﬁﬂ%l MO e SHUEDE (8 asses
the. 1 of t PAniEE T G T Bl B8 ARV PR Bt brrd il LZ@E’I
bet ween tra T arE of O et et o e Y8 08 S ﬁ&é@%@ﬁ%@'ﬁt&%ﬂ% 3 e,
nakedSEYth'i%%fed A %h%' @D‘éﬂl%"tﬁa@ﬁt n{eﬂt‘ﬁ@ tgm oﬂe C%?” Cg]ag&Zhe ¢ he

screen enbheé ri'sm suc ale |cuI ar

o1 L i ek othy Yirow ditgtfih S} %ruetafnﬂw@a&m&l t@kﬁ?ﬁ%h&&&dfﬁ‘e“ this

met hod is used. [0219] This co udes e descripfion

| ef t - vi ewhfor@htion isale ldefekl/#gRtdion 1dé!t§t1ﬂd3fc18f1 ”@ﬂohﬁﬁno rhe

left-view right-view identification information Is pI’OVI ded on the
assunpti go2tijat either the left-view video or the right-view video anong
the parall ax i mages can be played back as 2D vi deo. However, sone parall ax

i mages may not Ithie gendrb iy comyidatedtas a 28 itg O Ricd eP ga i Aed mehﬁ&éo fyPes.
[ 022?(]) studio. However, some may think that it is preferable to create a right-view video as
2D video. Due to this possibility, the left-view/right-view identification information,
which indicates which one of the left view and the right view serves as the base view,
can be set for each piece of playitem information. |
[0216]

15 FIG. 29 shows a 3D playlist that is made by adding the left-view/right-view
identification information to the 3D playlist shown in FIG, 20. With this information,
when the right-view video stream is specified as the base-view video stream, the
right-view video stream is input first into the video decoder to obtain
non-compressed picture data, even if the right view is specified by the subpath

26 information. Then, motion compensation is performed based on the non-compressed
picture data obtained by decoding the right-view video stream. This structure gives
flexibility to the selection of which one of the left view and the right view should
serve as the base view,

[0217]

25 Each stream and the left-view/right-view identification information can be
output to the display device, and the display device can use the lefi-view/right-view
1dentification information to distinguish between the left-view and right-view
streams. When the shutter glasses are used, it is necessary to recognize which one of
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20The follow ng describes left- and right-view inmages that are not suited
for use as 2D i mages [0221] FIG 30 shows two pieces of playlist
information which differently define the left-view imge, right-view image,
and center inmage. The lower-right corner of 25 FIG 30 shows a

ot o 20SEOBl S RGP e s AL T OHCE 2 RP SRR, Bl el ks the

vi ewer fee the di nosaur € her

eyes. InereRheLPISCRR SialilBeeid Srd MoKk I RAABISE B0 Wer mages

t her eabove 1 n st er eoscopi C i"nage cons rom

that eaclyghaw,an tﬁ’(phfsgfay dridie d&#}ﬁﬁﬁwicé-.nﬂﬁekéo&?)su%hﬁﬁﬂ%darfersgm fohe side

| ooks as™If 1t I1s largely exten out of t ont.,o e screen

(her eaf t @fe shi@ieh eMsHsBI @B Ahe JolasiRS\Rr m@ﬁgﬁ E/e?@ He@fntnéé’ in%WngrQﬁodlﬁﬁ{geam s

used as a 2D video stream the Vviewer wou sual 'y recogni ze the “obj ect
as a bongispAdofolk &at-viedatides wilenge BRIk 208 ﬁalelrsghg@y@%s@do%ésma%s bl em a

pi ece of playlist information that specifies a videdo streamrepresenting

center i agag dispialasé gghasietvh@desrrent playlist during 2D pl ayback.
[ 0222] In FIG 30, the "00005. npl s" specifies the left- and

right-vi ¢ \sjdeo streans that provide a | arge extending effect as the main
path information and the subpath 10infornmation, respectively [0223]
The "00003. npl $he sipemicioe betwrenvhd deft sticwe amdrtaprade vidwds eBotiecedsamges,
using the main path. The novie object in the upper-left corner of FIG 30
i s descr icheuirs thet fukied @iy stare @000 . vipl snetho@ G0 GGidpkis: displagldesteechakar
pl ayback 15dependi n&; on the 3D pl ayback capability (3D Capability) of the
pl ayb@ck setevi cembedded with a prism, such as a lenticular lens. Therefore, the
left-view/right-view identification information is also utilized when this method is
used.
[0219]
This concludes the description of the left-view/right-view identification
15  information. The left-view/right-view identification information is provided on the
assumption that either the left-view video or the right-view video among the parallax
images can be played back as 2D video. However, some parallax images may not be
suited for use as 2D images depending on their types.
[0220]
20 The following describes left- and right-view images that are not suited for
use as 2D images.
[0221}]
FIG. 30 shows two pieces of playlist information which differently define
the left-view image, right-view image, and center image. The lower-right corner of
25 FIG 30 shows a stereoscopic image that is aimed to produce a screen effect that
makes the viewer feel as if the dinosaur is approaching right in front of his/her eyes.
This stereoscopic image is composed of L and R images shown thereabove in FIG.

30. A stereoscopic image constituted from L and R images that each show an object
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(the "if' statenment in FIG 30). [0224] Thi s concl udes the
description of inplenentation of the recordi ng nedi um and recordi ng net hod.
The foll ow ng describes the playback device in detail. 20[0225] FI G
31 shows the structure of a 2D/ 3D pl ayback device. The 2D/ 3D pl ayback

devi ce | pgleUfssatr BDFROM0ILL e ‘dﬁofneﬁfg S {oBks 28ir & i Eg'del?%&{ﬁ%ﬁiréb’ a
switch 3, a systemtarget g’eco er 4, a plane nenory set 5a,” a plan

conposi tipan diniht BBnt 3P HOMcrida! 'ﬁ%éro%ﬁ%ﬁ&%ir%m th&e, aviiayhack

control unit 7, a managenent 25 infornation ne , ‘a register set 10, a

program exeeidid QliceNiticatnl is Asd 99HAMDNBIALS Yirddm, Ak MG Reukeyidd2 BD-J
platform 14, a m ddl eware 15, a npde nanagenent nodul e 16, a user évent

processi ngcoghlz the obgect @sallo8E068d0bkBt fands HiNEMekaktalle TEADHM thi
[ 0226] As with a 2D pl ayback device, the BD-ROM drive 1 reads out

data $romprebl8R; R sitplhakadnimativequesépetitema tideplsayhackprepii unit

7. An AV streamfile read out fromthe BDDROM disc is transferred to the
read buf temteRanapes Moseldf@iPadthe current pid¥iess dptiay RDgpibaekck3D vi deo, the

pl ayback control unit 7 issues a read request that instructs the BD ROM
drive 1 t@2¥dad out the 2D/l eft-view AV stream and the right-view AV stream
alternately on a per-extent basis. The BD-ROM drive 1 reads out extents
constituting theFEDE0ethe- VDWW Myls'tspedifics titedefthend sgot-bighfede@streani0 and
reads out extents constituting the ri ?ht-v_i ew AV streaminto the read

buf f er 2Bhat\mevidpdpiaseeHiensing BffoetrsothetheinABIROMOtMiten and Housubphtive a

hi gher readi ng.speed than when playi ng back 2D video, since it is necessary
to réhd HUPTIBEINL TERECSryalRft - vi ew AV stream and the ri ght -vi ew AV stream

Si rrultanf %Iy. [0228] 15The read buffer 2a is a buffer that may be
realized @232 If or exanpl e, a dual -port nenory, and stores data of the

2D Teft-view A¥hg t“bsgég.rrn% s(;l gp%tcif{)e% t&qg evi Eo- Ith%/larg rrie\plx%sériting center images,
using the main path. The movie object in the upper-left corner of FIG 30 is
described so that either 00005.mpls or 00003.mpls is selected for playback
15 depending on the 3D playback capability (3D-Capability) of the playback device
(the “if” statement in FIG. 30).
[0224]
This concludes the description of implementation of the recording medium
and recording method. The following describes the playback device in detail.
20 [0225]
FIG. 31 shows the structure of a 2D/3D playback device. The 2D/3D
playback device includes a BD-ROM drive [, a read buffer 2a, a read buffer 2b, a
switch 3, a system target decoder 4, a plane memory set 5a, a plane composition unit
5b, an HDMI transmission/reception unit 6, a playback control unit 7, a management
25  information memory 9, a register set 10, a program execution unit 11, a program
memory 12, an HDMV module 13, a BD-J platform 14, a middleware 15, a mode
management module 16, a user event processing unit 17, a local storage 18, and a
non;zolatile memory 19,
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[ 0229] The read buffer 2b is a buffer that may be realized by, for
exanpl e, a 20 dual -port nenory, and stores data of the right-view AV stream
read out by the BD-ROM drive 1. [0230] The switch 3 is used to switch
the source of data to be input into the read buffers, between the BD ROM
drive 1 ?@g%é he | ocal storage 18. 25[0231] The system target decoder
4 decodes t e<l streans by perform ng denul tipl exi ng processing on the source

packets read Ouw \!vfﬂtx? Zta{ﬁ'glle{}l:sa Qé’&lf:(?, rt%? 2. HONPRive | Q%]O&Igﬁtapﬁg&ea Menory

set 5a is conposed o Ity o ane menori es. € Tenories

i ncl ude gshafOMviRWHYiGEh er@[_r[ﬂ%st frohd g,[g;ﬁ%wsl@kvdo 681 BhARC AR AY st?eedﬁi{"ndar y

vi deo plane, an interactive graphics ne” (1 G plane), and a presentation

5gr aphi cHilpk@aent BenPirED-RONES3L is transforrctt® (B ADR HPRPOS ot 'FB.“ uni t 5b
i nst ant aneously superinposes imges in the |left-view video plane,

ri ght svi gepyijdeo pl ane, secondary video plane, |G plane, PG plane, and G-X
pl ane, and displays the superinposed i nrages onto a screen such as a 10 TV

g [P, PR TS oL P i BBORICT L
pl ane fomrequest that instruew tha BD-RON ¢ivte Vitewesl ber hat2®Jefi-ajeth AVNRESIH es t he
cropped images with the left- or right-view video plane. The conposited
i mages aradttharighevicedAY stichie dEEXgtianm 4 per-sxtpetrbasppo TheiRID- DL g8t ng.

I reads out extents constituting the 2D/left-view AV stream into the read buffer 2a,

10 and reads out extents constituting the right-view AV stream into the read buffer 2b.
When playing back 3D video, the BD-ROM drive [ should have a higher reading
speed than when playing back 2D video, since it is necessary to read out both the
2D/left-view AV stream and the right-view AV stream simultaneously.

[0228]

15 The read buffer 2a is a buffer that may be realized by, for example, a
dual-port memory, and stores data of the 2D/left-view AV stream read out by the
BD-ROM drive 1.

[0229]
The read buffer 2b is a buffer that may be realized by, for example, a

20 dual-port memory, and stores data of the right-view AV stream read out by the
BD-ROM drive 1.

{02307
The switch 3 is used to switch the source of data to be input into the read
buffers, between the BD-ROM drive 1 and the local storage 18.

25 J0231]

The system target decoder 4 decodes the sireams by performing
demultiplexing processing on the source packets read out into the read buffers 2a

and 2b.
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15[ 0234] The pl ane conposition unit 5b crops graphics in the IG
pl ane for the left view and the right view alternately, by using the offset
information specified by the APlI, and outputs, to the tel evision, an inmage
generated by superinposing the inmages in the left- or right-view video
pl ane, tqﬁ ggondary vi deo plane, the PG plane, and 20 the |1 G plane. [0235]
The super'%% ed image is output to the television or the like in

[ i t Byt 3D _net hod., W it i I back e
et vi ow i maged At RERP S e AT ShphabSLO RFARY of §leBy eige RBCshut ter
Prmges s yin R IO R leP T RS NES  ER-ACF PR AR Ens.
|l eft- andpd 5\ ' : ] - tored into a tenporary
bt or 1 L RaT VYR DR A SRR DR Y B oL PRk ERE "o put
si mul tsan i¥s plah® 1 The HDM transm ssion/reception unit 6
includes%gﬁﬁyﬁigﬁfa§§§ Jﬁ?%rning to, for exanple, the HDM standard. The
HDM trarepgsi on/ reception unit 6 perforns data transm ssion/reception so
t hat the pl ayback device and a device (in the 5 present enbodinent, the

tel evi si on 300)eanaecbadpdeidanplsayhaaki eyl e ssknapdde uBM; gagpect i on

conformto the HDM standard. The picture data store eo and the

unconpr edsgdiaudideodsitge, dagodesy Riddohsasel HeBorlREPIRTc0qs18nd, TBNSHEL RS to the

tel evision 300 via the HDM transm ssion/reception unit 6. The t él evi si on
300 hol dglarfeoanés@i¥ppiane,(and dispflofsht soperimpoedtibageybabhetr@h s06k ad §
supports the 10stereoscopic display, (ii) 1nformation regarding resol ution
wi t h hi RV streeR Onddispibpiy g sach bepgranpeiedviethged itle pldrie)compoRitivmat hinsh
regarding resolution with which the stereoscopic display can be perforned.
Upon r ecerapsngieamageiinst sétraithe secqpidapb arieoddmie; @G panthendHMplane for
transm ssion/reception unit 6, the television 300 returns the requested
necessar yh¢ kforigut dngnthe siglt viewhatcabately, phé cempositdsithe crappedmmégds, withi ) and
15 (iii)) to the playback device. In this way, the playback device can
obt ai n i Ak® It PoRghihdiewayideg kst e evmpositetnienagel ewé siansfe800 tsuppor t s
t he sterzﬁzs?go ic display fromthe tel evision 300 via the HDM
transm sst'ohP @edpt FERTIGMOSItEN rogsyNSWhen t he program execution unit 11 or
t he |1I5ke [b?ﬁ]r ucts the playback
The plane composition unit 5b crops graphics in the IG plane for the left

view and the right view alternately, by using the offset information specified by the

APIL, and outputs, to the television, an image generated by superimposing the images

in the left- or right-view video plane, the secondary video plane, the PG plane, and

20 the IG plane.
[0235]

The superimposed image is output to the television or the like in compliance
with the 3D method. When it is necessary to play back the left-view images and the
right-view images alternately by using the shutter glasses, the images are output as

25  they are. When the superimposed images are output to, for example, a television
with a lenticular lens, left- and right-view images are transferred and stored into a
temporary buffer in this order; once the two images have been stored, they are
output simultaneously.
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20 control unit 7 to play back a 3D playlist, the playback control unit 7
identifies a 2D/l eft-view AV streamof a playitemthat is the playback
target anong the 3D playlist, and identifies a right-view AV stream of a
sub-playitemin the 3D subpath that should be played back in

synchr oni[é@;(’ﬂon with the playitem Thereafter, the playback control unit 7
interprets the entry map of the corresponding clip 25 information file,
and requests t 8 BPHREM, V6 L ernat o} f_the

2D/ 1 eft-vi ew AV Sj[ ream (il‘ncfln%/i Ebelai}/l}égg%ﬁ?‘!l@?g\%ﬁ&f/k%éﬁ%g%n @E%r%% ﬁcg;‘%’fﬁﬁn% he

pl ayback (8t @6 eRghpik, tl?@?ﬁghﬂrstﬁﬂ@ar&.xq%@t HENAL ttratn}fﬁ%swﬁ?lrecéﬂ? CahieSs whi ch

one of the extents of the 2D/l eft-view AV stream and the right-vi ew AV

stream i $efosROaed thankHiissi oRBehR s%%hapdh%%%g%ﬁ éﬁ&@éﬁcﬁg de&ibé‘g h St

extent is read out into the read buffer 2a or ) ce thi s readout has

been sonmpredeatembbéinidnt She eeqémbniﬁ)%bam&%m%é rpwbba@déﬁe@ugﬂpftﬁé 2a or
2b to the systemtarget decoder 4. en playing back the 3D playlist, the

pl ayback HDMIr@nnttidn éorfothftoahe tHOMY aBedLONPRS ipidt@t ddth tstd?bd oh thdre 3D
metadata included in 5the clip information file that corresponds to the

3D/ | ef t - wildaw ahd the neeompie8R38fudio data decodedrfyahahndiotdieoddrererenifoaed
control, the playback control unit 7 can read out a file into the nenory by
per f or mi g the ©lesison 380 viaftbe HDMl ltaneméssion/1@288jonhGiTh@& Thd elcopion B@not es a
process in which the file system (i) searches for a directory using a file
nanme t hatholds, iovegxanpde (@rihbmniatignt helicaisige mhetdet | on( nd) isesoppess ahdi | e
Control Bl ock (EC%@H the file is found, and (iii) returns the nunber of

t he £P1 e skaescepic ThwlPCBl) wigamsioatreghrdingorepylitngy wiithtwhichéhar@Pratisplayt he
contents of the directory entry of the target file. Afterward, the playback
control GARtby ReawrBednapdr (ki iRtormetigat redarding rsaelutien BmitROMiah the nenory
by presenti ngS this file handle to the BD-ROM drive 1. [0240 The

pl ayback SERgIREP? slisplae canee e fpmagth Admory ieseivingng reqrge fngmpha plaabrek

functions, denot.e a of traditional functions succeeded from CD and DVD
Uevice Via the ngi\%li transmission/reception unit 6, the television 300 returns the

requested necessary information (e.g., the above pieces of information (i), (ii) and
15 (iii)) to the playback device. In this way, the playback device can obtain information
indicating whether or not the television 300 supports the stereoscopic display from
the television 300 via the HDMI transmission/reception unit 6.
[0237]
When the program execution unit 11 or the like instructs the playback
20 conirol unit 7 to play back a 3D playlist, the playback control unit 7 identifies a
2D/left-view AV stream of a playitem that is the playback target among the 3D
playlist, and identifies a right-view AV stream of a sub-playitem in the 3D subpath
that should be played back in synchronization with the playitem. Thereafter, the
playback control unit 7 interprets the entry map of the corresponding clip
25 information file, and requests the BD-ROM drive 1 to alternately read out extents of
the 2D/left-view AV stream and the right-view AV stream, starting with the playback
start point, based on the extent start type that indicates which one of the extents of
the 2D/left-view AV stream and the right-view AV stream is disposed first. When the
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20 players. Here, the AV playback functions are processing such as starting
pl ayback, stopping playback, pausing, canceling pausing, canceling still

i mge function, fast forward perfornmed by specifying a value indicating the
pl ayback speed, rewi nd perforned by specifying a value indicating the

pl ayback - SW - chi i Sswi.tichi i I y
vi deo, s %ﬁ%é%g@ekﬁﬁ%y%@?tﬁﬁéﬁd (mt%Othﬁgéég?%fg%g%ﬁfoggHts?g e?ﬁr;i ne 7b

execut es Rl had bé@n%%ﬁﬂ@te&,%@tﬂr%t&ﬁ i§ B2RGREEd HOnRtHeUBEd bACR by from a
command interpreter (operator of the HDW node) and a Java(r) platform

(oper at onhoh thbeydiintaier8dcodtng. RRK!J18§inp bavipackaDipkngist, GRS pRkBack

processi ng of performng, fromanong the aforenentioned AV pl ayback

functi ongontrbeurit aybecks leaplan@Bsmpbetiph ayabkorahopD Meadsrrideanded Wi th the
current playlist information constituting the current playlist and the

current ché plip hiformmiondile (dtQ2424pohlde tovdnagianyicwnAOrsorebmon nenory 9 is a
menory for storing the current playlist infornmation and the current clip

i nf ormat if6238]The current playlist information is a piece of playlist
information that is currently being the processing target, fromanong a
plurality of pilepedoohinglthylafstenienfionethtomml Hat plegmadiecaatrobssad’ ¢t f r om
the BD-ROV built-in mediumdrive, or renovable nediumdrive. The current
clip infoeaaoutonfilesnta the swenwt bylpepforming meston calhder 4 Blecapenent |y being t he
processing target, fromanong a plurality of pieces of clip information
that can [g@%ccessed fromthe BD-ROM built-in nediumdrive, or renovable
medi um drive. [0243] 15The register set 10 (a player status/setting

regi $Per set) ildedilgapenrdepaigh @t rposessiplwarhdhe Slopeian Grwepdes &yister for
storing a.playlist playback status; a player setting register. for storing
conf i gur Qifesiory upserdF é\ﬁmeﬁﬁwagwﬁg UPRE DEBRFPHE BE %Bﬁe’@fcahh@)ﬁ?%%c Kk

that s o WeCORER! BlkoRRaih ¢ BRETe S toigdorad (il fedra baduriaradie
1) ot ogy L ShaROUREEER] & 1e A LA Lokl B LRGSR ramamne
szlyéhog éi&l{glcg)g% gﬁ%}_zv(\)@lﬂ?ehta?ge?%lgl ﬁpcer?{far;[i,h&le%Ig))gakﬁtcoﬁgblcgni{ 9 5 Hank elr y being
15  the target file from the BD-ROM to the memory by presenting this file handle to the
BD-ROM drive 1.
[0240]
The playback engine 7a executes AV playback functions. The AV playback
functions denote a group of traditional functions succeeded from CD and DVD
20 players. Here, the AV playback functions are processing such és starting playback,
stopping playback, pausing, canceling pausing, canceling still image function, fast
forward performed by specifying a value indicating the playback speed, rewind
performed by specifying a value indicating the playback speed, switching audio,
switching picture data for secondary video, switching angle, etc.
25 [0241]

The playback control engine 7b executes playlist playback functions in
response to a function call from a command interpreter (operator of the HDMV
mode} and a Java® platform (operator of the BD-J mode). The playhist playback

70



[ 0244] \When the playlist playback status has changed, the playback control
engine 25 7b stores the changed playlist playback status into the register
set 10. Also, in accordance with an instruction issued froman application
run by the command interpreter (operator of the HDW node) and the Java(r)

pl at f or mf(;pReIMAt aFe ?PO&:@@H@QBF] p@%%in%yﬂ%guﬁm%ﬁ Ciifel %g)r%eﬁ%ﬁne@pg}}\f cation

may be stored, and the stored val ue transferred to the application.

The pr ogramiRxe Guldtidns Wk tpldbatbls s@riindcies $ybher s@?%%&&aa&e%i%ﬁ& stored
in a BD programfile. The program executing unit 11 perforns the foll ow ng

control s duyreapet:atisninfonnataocoanieding e theest feRstPHRUER T ukdidt clip
instructing the 5 playback control unit 7 to play back a playlist; ‘and (2)

t r ansf er ninfugmation.t he system target decoder, PNGs and JPEGs for a menu or
graphics for a gane, so that they can be displayed on the screen. These
contrél s [0242]be performed freely in accordance with construction of the
program and how the controls are perforned is determ ned by the process of
progranm ng t hdhBMaahagpmehicaforomtion rdraonud ko inegiopy daresaring GleQ2uhht

The program nenory 12 stores a current dynanic scenario, and is used for
processi mgayist f oxeroehtion tand HEBMCuTDit| elip o pepanaiorof Thhe cEirdNV plpds) and

t he Java(_r%p platform (operator of the BD-J node). The current dynamc
scenar i o INHrEadonis § peecerdadaytininfoBmationbjasdt curaedlnbeing thbpesessieg or ded
on the BD-ROM which is 15 currently being targeted for execution. The
progr am g8k JToI ameaR ddelyraiith ehpiekenot play igdakymation that TR beagpessedory i s
a stack region r ring byte codes of the system application, byte codes
of tRE BEOM Q}fp%%c%ammgy%ﬂ%@ﬁ“ﬁardﬁ@t e el peding 9w stherurrent
application,. and application parangters used by the BD-J application.

The HOW HBBRE™AEDE & 4 Pises afichpUA orgiakoB thatg cusrentin @ﬁ%ﬁ§$ BrOCsssiRthe HDW
node. Thg I;|DI\/¥5rmduI e 13 is fb/so an exegu .oripgf t he HEM\/ m)ge. The HDW
modul e 1378k "0 GG iEaFr 8F gjecehf “EJ‘Qr PHEIORSDROMT BF ACREERE  HOMY
node by it erorek d.executing .t.he navigati.on c d constituting 25
the. movi & OB) RCED B R EIOTE e R S a e A GRI g oyt ax t hat
resenbl 910%{;@”“ ax used in the DVD Video. Accordingly, it is possible to
realize Vi deo- | i ke playback control by executing the navigation

conmggd. The register set 10 (a player status/setting regisier set) is a set of registers

including: a player status register for storing a playlist playback status; a player

setting register for storing configuration information indicating the configuration of

the playback device; and a general-purpose register for storing arbitrary information

that is to be used by contents. Here, the playlist playback status indicates, for

20 cxample, the AV data that is being used from among various pieces of AV data

information described in the playlist, and a position (time) at which a portion of the
playlist which is currently being played back exists.

[0244]

When the playlist playback status has changed, the playback control engine

25  7b stores the changed playlist playback status into the register set 10. Also, in

accordance with an instruction issued from an application run by the command

interpreter (operator of the HDMV mode) and the Java® platform (operator of the

BD-I mode), a value specified by the application may be stored, and the stored value
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The BD-J platform 14 is a Java(r) platformthat is an operator of the BD-J
node, and is fully inplenented with Java 2 Platform Mcro Edition (J2ME)

Personal Basis Profile (PBP 1.0) and d obally Executable WMHP specification
(GEM 1.0.2) for package nedia targets. The BD-7 platform 14 is conposed of

a cl ass lﬂ?‘%ﬂ%frﬁ%g%‘%ﬂgtggfﬁ?g%é}gd%gr eter, and an application nmanager.

5[0247] I'S one of system applications, and | oads a

BD- J li cati ' t - 1.t [ i.S{i [

the. JAR ar oni va F it G Bl | i g B Rendb e Bl orshn ke 10 11
0248] 1 t it i J L5 I

Emchi ]ne. Q%g %t%{) ode f|ng't g?lgﬁg% ral%(?ﬁ%@?t%nsg ?P?a%ir]?ggi?{lég\ggggégllggé]% ?t uting

the BD-J 3RRbISCHY 103BraBiheif hhdebrdaliEe REAP (B IRF gﬂﬂgréﬂn! X1} RuRrdigy ¢Rdes

constituting the systemapplication, into native codes, ‘and causes the MPU

t 0 exgcutgasiagk Rehir¥eusiedes. plhPB4&d a dNetapR] (DakiferiBBagLthel §sAe Of
system applications, and perforns application signaling for the BD J

appl i cat itgrige( @ecdder, PNES zﬁadoxPBmdf@rtahﬁerﬁDaﬂ%@p@ﬂcb €@td @ahe, basBe By the
applicati on managenent table in the BD-J object. This concludes the
i nternal betdissihyg®onfthd bareBD-Thept abheols02n0he BEThEndd ddéloviar &cdhdanse an

operating systemfor the enbedded software, and is conposed of a kernel and
a devi ce with varstruthen kéthrgrogmoy iadé hotshtheRonrobypgrt ipesfbimed W ddieranihedict i on
uni que to the playback device, in response to a call for the Application
Pr ogr ammibyghé¢ pteetackprogRiymigdhe B Biplicatipplin tat duvhoringhprocesdl ewar e 15
al so realizes control of the hardware, such as starting the interruption
25handl ed0®F]sendi ng an interruption signal.
The program memory 12 stores a current dynamic scenario, and is used for
processing performed by the HDMV module (operator of the HDMV mode) and the
Java® platform (operator of the BD-J mode). The current dynamic scenario is one of
the Index.bdmv, BD-J object, and movie object recorded on the BD-ROM which is
15  currently being targeted for execution. The program memory 12 includes a heap
memaory.
[0246]
The heap memory is a stack region for storing byte codes of the system
application, byte codes of the BD-J application, system parameters used by the
20 system application, and application parameters used by the BD-J apphication.
The HDMV module 13 is a DVD virtual player that is an operator of the
HDMYV mode. The HDMV module 13 is also an executor of the HDMV mode. The
HDMYV module 13 has a command interpreter, and performs the control in the
HDMYV mode by interpreting and executing the navigation command constituting
25  the movie object. The navigation command is described in a syntax that resembles a
syntax used in the DVD-Video. Accordingly, it is possible to realize a
DVD-Video-like playback control by executing the navigation command.

The BD-J platform 14 is a Java® platform that is an operator of the BD-J
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[ 0251] The node managenent nodul e 16 hol ds I ndex. bdmv that was read
out fromthe BD-ROM built-in nediumdrive, or renovable nediumdrive, and
performs 73 node nmanagenent and branch control. The nbode managenent by the
node managenent nodul e i s nodul e assignnment to cause either the BD-J

platform,ggt %d"@!\’%ﬁlf?ﬂ#{bﬁﬁ&@ﬁgﬁtﬂ Gal'S PYRARMC ‘&Baﬁhﬁm[@%@t@ SThe

user event pf’OCGSSI ng -“un ve a user operétl on via ar

control, p@&%nglmﬁﬁﬁe Qf@gq_ a%et@l%hl‘?yngﬂ%&tztﬁﬁé NPl Qciglsﬁy(ﬁxa&?EMO“t rol

unit 7 to perform processing as Instructe e recefved user operation.

For examglgs) meﬁhak_age WSEHa RPAr8SSeTna BULY BRRRAN! W i§ QERLBs&PBE hOklasd he user
.event processing unit 17 instructs the program execution unit 11 to execute

a Commn(ﬂod'd@ﬁ'a%@éjcédé ihfb@pﬂététr,té?ﬂ-an a&%li’i@tﬁorﬁ%ﬁ &, When the user presses a
fast forward or ‘rewind button on thé renote control, the user event

processimgeamit 17 instructs the playback control unit 7 to execute the
fast forward or rewi nd processing on the AV stream of the playlist

currently bei nghpkhgethadacik.onk@T53}tedSdipdichivonl asd tradge HIB-Ji applivgtes t he
built-in mediumdrive for accessing a hard disk and the renovabl e nmedi um
dri ve fobyaeedisgiong batesetics druhucho clage fide yxsang in aindJ ARoarelivd dilel aesded

addi tional contents, data to be used by applications, and the like. An area
f or st or isigingtike hydicodeniato theritceptnsemarydi vi ded into smal|l areas that are in
one to one correspondence with BD-ROVs. Al so, an area for storing data used
by 20appl¥24i ons is divided into small areas that are in one to one
correspondence wi th applications. [0254] ) ]

10 The byte code interpreter is what 1s called a Java® virtual machine. The
byte code interpreter converts (i) the byte codes constituting the BD-J application
stored in the heap memory and (ii) the byte codes constituting the system application,
into native codes, and causes the MPU to execute the native codes.

[0249]

15 The application manager is one of system applications, and performs
application signaling for the BD-J application (e.g., starts or ends the BD-J
application) based on the application management table in the BD-J object. This
concludes the internal structure of the BD-J platform.

[0250]

20 The middieware 15 is an operating system for the embedded software, and
1s composed of a kernel and a device driver. The kernel provides the BD-J
application with a function unique to the playback device, in response to a call for
the Application Programming Interface (AP!) from the BD-J application. The
middleware 15 also realizes control of the hardware, such as starting the interruption

25  handler by sending an interruption signal.

[0251]
The mode management module 16 holds Index.bdmv that was read out from

the BD-ROM, built-in medium drive, or removable medium drive, and performs
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The nonvol atile menory 19 is a recording nediumthat is, for exanple, a
readabl e/witable nenory, and is a nmedium such as flash nenory or FeRAM

t hat 25can preserve the recorded data even if power is not supplied
thereto. The nonvolatile nmenory 19 is used to store a backup of data stored

inth ISt t 10. 255] Next he, i nt | st t f th t
Lo oot daler URRSEn 8"l BRBCH By SUF %6, PRTBSTRRL (R BBH. TING 30
h t he i nt | st t f th t t ar.get .decnd d t I
remory. soriySiialt RS it TR BBl Bl S R
I i ngl ATC . ro 21, d ket i 22,
P D 11t DS Bl R P oo it or 25, @ source 5

depacket ifge€,126, a PID filter 27, a primary video decoder 31, a left-view
vi deo pl agne 2, aright-view video plane 33, a secondary video decoder 34,

a secgndary Vi dg gﬂeﬁ%@elﬁsn%r&eﬁﬁcﬁdgﬁgdlef gﬁé&r@ivgga %@er%@%ﬁ%gg vifl djiecg)ﬂogg(mder

38, an | G pl ane a prinmary au eco a se ary au ecoder

41, a M x@htdR.and HERLERE ?gog%!@i ARcffifon 8 13 Ogrf?&% E’ha?/ﬁ%?é?%g&g%ﬁﬁﬂ? ng the

The ATC counter 21 generates an Arrival Time
oper at i OnpetfofinNGoddstini s iha@rRk@ybatde @devive® usdQperdioff F6F cAngQY! GRepacket

is stored in the read buffer 2a, the source depacketizer 15 22 transfers a

TS packetthohisérhgres@uaCutRacketthd terhbie hRol,i the @iser Mg Igﬁ&%@éiﬁg Gl y7 the
source depacketizer 22 transfers the TS packet to the PID filer according

to the reananditnfe pad@anf cxdebetidMusit 1 eametddue: 4 BemiRAEMclidel MaheBu@bn.t he ATC
generated by the ATC counter and the value of the ATS of the source packet

becor® i demtexeable, Wwhethrthasfser preggestdhiasT forpack et rewind aowncen depaekes i zer 22
adjusts the tine of input into 20 the decoder in accordance with the ATS of
t he sour genfsak kbt us§¢0@EB} processing unit 17 instructs the playback control unit 7 to
execute the fast forward or rewind processing on the AV stream of the playlist
currently being played back.
[0253]
15 The local storage 18 includes the built-in medium drive for accessing a hard
disk and the removable medium drive for accessing a semiconductor memory card,
and stores downloaded additional contents, data to be used by applications, and the
like. An area for storing the additional contents is divided into small areas that are in
one to one correspondence with BD-ROMs. Also, an area for storing data used by
20 applications is divided into small areas that are in one to one correspondence with
applications.
[0254]
The nonvolatile memory 19 is a recording medium that is, for example, a
readable/writable memory, and is a medium such as flash memory or FeRAM that
25 can preserve the recorded data even if power is not supplied thereto. The nonvolatile
memory 19 is used to store a backup of data stored in the register set 10.
[0255]
Next, the internal structures of the system target decoder 4 and the plane
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The PID filter 23 transfers, fromanong the TS packets output fromthe
source depacketizer 22, TS packets having a PID that matches a PID required
for playback, to the primary video decoder 31, the secondary video decoder
34, the IG 25 decoder 38, the PG decoder 36, the primary audi o decoder 40,

3t o MK Y e R UrarSee N g oPlel ™ ©
d der. T . : } i
decoder LR acer 4 5.0 SRHIHSL oSO TRN AL 1A Al ©

S[0261] aroer decdbLh AdIRYHER: PAGKSY def sTLRLIRE: LR ATRE L&GaL: BUTS ehygb, the
E( fg hfs\age % o? e(§ o the

source depacketi zer tra rs a packe the source pac

PID filtef a@ﬂé’ii%eﬁ@lil | Plisaey 23t b S%@E:B&t@??@,%?%@&g&?%ﬁ ﬁ%{‘/éfs&{réet he TS

packet tophe PID fi'ler according to the systemrate o e streamt he

nonent t hﬁp&é&eﬁﬁe@i@%@Wﬁ‘e&?ﬂ%rﬁfrﬁﬁy%dédq&c%ié} ?Hl), LIRHNLSE B plage val ue

of the ATS of the source packet becone identical. I'n transferring the TS

packet, tize a&@gﬁta@e\daﬁwﬁﬁah@ 8n, 2GeasHdas) viddaeddcoi® o d Mhdér?’tﬂdé@e
decoder in accordance with the ATS of the source packet. [0262] The PID

filter 2plincabsfePs décmigr 36DBPE HeankS3 Pask @G sderui@uss,f 4ol tfigme 35, sour ce
depacketi zer 26, TS packets having a PID that natches a PID witten in the

st r eam sqlrendryamdi@dbedef 40he seconkiant apdiayddeoder 419 4 hex@r4 ey yendede
decoder, in accordance with the PID. [0263]
engine 43, and a GFX plane 44,
10 [0256]

The ATC counter 21 generates an Arrival Time Clock (ATC) for adjusting

the operation timing within the playback device.

[0257]

After a source packet is stored in the read buffer 2a, the source depacketizer

15 22 transfers a TS packet of the source packet to the PID filter. More specifically, the

source depacketizer 22 transfers the TS packet to the PID filer according to the

recording rate of the AV stream file the moment the value of the ATC generated by

the ATC counter and the value of the ATS of the source packet become identical. In

transferring the TS packet, the source depacketizer 22 adjusts the time of input into
20 the decoder in accordance with the ATS of the source packet,

[0258]

The PID filter 23 transfers, from among the TS packets output from the
source depacketizer 22, TS packets having a PID that matches a PID required for
playback, to the primary video decoder 31, the secondary video decoder 34, the 1G

25 decoder 38, the PG decoder 36, the primary audio decoder 40, or the secondary
audio decoder 41.
[0259]
The STC counter 24 generates a System Time Clock (STC) for adjusting the
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The primary video decoder 31 decodes the left-view video stream and 20
writes the decoding results, nanely unconpressed video franmes, into the
| eft-view video plane 32. [0264] The left-view video plane 32 is a
pl ane nmenory that can store picture data with a resolution of, for exanple,

1920 x 21HOrdibA%hixg bA4E0h detolif265] The right-view video plane 33 is

a plane nenory that can store picture data with a resolution of, for
exanpl e, (030 x 2160 (1280 x 1440). [0266] The secondary vi deo
decoder 34 has the sane structure as the primary video decoder, decodes an

secondary vi dedhstAR@rvLUMPUDS tde@ERt, ara AVl TieR CREKI(AITY) Bi ﬁ@ij‘déﬁiﬁ%t o the
secondary video plane in accordance with respective display tines (PTSs).

5[ 0267] the operafitietimegpwithinythy piisbdagit deeic®5 stores picture data for the
secondary video that is output fromthe systemtarget decoder 4 as a result
of deéodi[Bpltlhe secondary video stream [0268] 10The PG decoder 36 extracts
a presentation graphics streamfromthe TS packets input fromthe source
depacketi zer, ddtpdesutdegackttriastoed jorths eeddbuftor A dphionscesdapaclmtizand
writes the resultant unconpressed graphics data to the PG plane in
accor danéé tanstery e JSepackeieoidhe ppurge preokes t¢ HRSEID filtop Adjrelspetificaly, phane 37
stores an unconpressed gr aphi cs obj ect obtained ny
source depacketizer 26 transfers the TS packet to the PID filer according to the
system rate of the AV stream the moment the value of the ATC generated by the ATC
10 counter and the value of the ATS of the source packet become identical. In
transferring the TS packet, the source depacketizer 26 adjusts the time of input into
the decoder in accordance with the ATS of the source packet.
[0262]
The PID filter 27 transfers, from among the TS packets output from the
15 source depacketizer 26, TS packets having a PID that matches a PID written in the
stream selection table of the current playitem, to the primary video decoder, in
accordance with the PID.
[0263]
The primary video decoder 31 decodes the left-view video stream, and
20 writes the decoding results, namely uncompressed video frames, into the lefi-view
video plane 32.
[0264]
The left-view video plane 32 is a plane memory that can store picture data
with a resolution of, for example, 1920 = 2160 (1280 x 1440).
25 [0265]
The right-view video plane 33 is a plane memory that can store picture data
with a resolution of, for example, 1920 x 2160 (1280 x 1440).
[0266]
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decodi ng the presentation graphics stream [0270] The | G decoder 38
extracts an interactive graphics streamfromthe TS packets input fromthe
source depacketizer, decodes the extracted interactive 20 graphics stream
and wites the resultant unconpressed graphics object to the IG pI ane in

30 st or s gr apPES TR LHES ﬁ%%o%%gg%ﬁiafﬁé?f%%ﬁ L Pt ) ': Plane
Ctroam (BSE PR BB SRphoRG RAIRAR i SBERRES SR et audi o

stream gﬁg%%‘s‘] 4g the «;ﬁcoﬁhﬁnﬁw&% 4%16‘1&‘8 co Eokﬁlcg%ﬁ’l‘i“ E%g&ﬁé@ﬁfsg%&oﬁxg& primary

audi o de e decodlng resu the secondary a ecoder
41. [02731’T§§3he renderl ng engi ne 43 decodes graphics data (e.g., JPEG and
PNG use '

5 [0267]

The secondary video ﬁlane 35 stores picture data for the secondary video
that 1s output from the system target decoder 4 as a result of decoding the secondary
video stream.

[0268]

10 The PG decoder 36 extracts a presentation graphics stream from the TS
packets input from the source depacketizer, decodes the extracted presentation
graphics stream, and writes the resultant uncompressed graphics data to the PG
plane in accordance with respective display times (PTSs).

[0269]

15 The PG plane 37 stores an uncompressed graphics object obtained by
decoding the presentation graphics stream.
[0270]

The 1G decoder 38 extracts an inferactive graphics stream from the TS
packets input from the source depacketizer, decodes the extracted interactive

20  graphics stream, and writes the resultant uncompressed graphics object to the IG
plane in accordance with respective display times (PTSs).

(02711

The IG plane 39 stores graphics data obtained by decoding the interactive
graphics stream.

25 [0272]

The primary audio decoder 40 decodes the primary audio stream.

[0273]
The secondary audio decoder 41 decodes the secondary audio stream.
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by the BD-J application when rendering a nenu. [0276] The GFX pl ane
44 is a plane nenory into which graphics data (e.g., JPEG and PNG is

witten after it is decoded. 10[0277] Next, the internal structure of
the primary video decoder 31 will be explained. The primary video decoder
31 is co d of a TB 51, an MB 52, an EB 53, a TB 54, an MB 55, an EB 56,
a video decoder 57, a buffer switch 58, a DPB 59, and a picture switch 60.
15[ 0278] ThBSnikeARS Afles B Ti8EodidBretidt bR ANHESRS ad Qb depORGr A1 1Y
storing TS packets %ontaining@ﬁ%e ?g$tngem1vfégb str aﬁ1as they are, after

they ar e_\ﬂﬂim@tdeécﬁd?ﬂ% ta1tRIrthd §dcbRllardIudlPetBlier2PThe Ml ti pl exed Buffer
(MB)-52 is a buffer for tenporarily Storing PES packets when the video

stream i $§0pjput fromthe TB to the EB. Wien the data is transferred from
the TB to the MB, the TS headers are renoved fromthe TS packets. [0280]
25ThesEl enent aTyie Beffdeging (BIneSB dscoded gt dpticsf @ita &4.81 TPBGVAIERNGG@E&S units

in the encoded state. When the data is transferred fromthe MB to the EB,
t he PES hyabeB®-Angplication echen[r8ZBting a menu.
[0276]
The GFX plane 44 is a plane memory into which graphics data (e.g., JPEG
and PNQG) is written after it is decoded.

10 [0277]

Next, the internal structure of the primary video decoder 31 will be
explained. The primary video decoder 31 is composed of a TB 51, an MB 52, an EB
53,2 TB 54, an MB 55, an EB 56, a video decoder 57, a buffer switch 58, a DPB 59,
and a picture switch 60.

15 [0278]

The Transport Buffer (TB) 51 is a buffer for temporarily storing TS packets
containing the left-view video stream as they are, after they are output from the PID
filter 23.

[0279]

20 The Multiplexed Buffer (MB) 52 is a buffer for temporarily storing PES
packets when the video stream is output from the TB to the EB. When the data is
transferred from the TB to the MB, the TS headers are removed from the TS
packets.

[0280]

25 The Elementary Buffer (EB) 53 is a buffer for storing video access units in
the encoded state. When the data 1s transferred from the MB to the EB, the PES
headers are removed.

[0281]
78



The Transport Buffer (TB) 54 is a buffer for tenporarily storing TS packets
containing the right-view video streamas they are, after they are output

fromthe PIDfilter. [0282] 5The Multiplexed Buffer (MB) 55 is a buffer for
tenporarily storing PBS packets when the video streamis output fromthe TB

hoatiers o e 1 o MGafiBbR Bl AR Bbuo T DEpEBS sl s phBd >
(EB) 56 icenmilin ild rlhi-veholided svﬂegﬁoasﬁlgfegsa%e umégghkf %&g@ﬁﬁg@g@ f3d ate.

When the data 1S transferred fromthe o the rs are
removed. HiD284d; The vi deo decoder 57 generates a franme/field inmage by
decodi ng each 15 access unit constituting the video el enentary stream at
predet er oz&x} decoding tinmes (DTSs). Since there are various conpression
encodi ng net hods (e.g., MPEG 2, MPEG 4 AVC, and VC-1) that can be used to

conpr 6ssi on endddeMuhplasicdeBuer @M%tf@ Rea el Fhex@shRirikNQoANs FtHEam
file, the decoding nethod used by the video decoder 57 is selec%ed in

accor dangaclit wvhehehs videanstaahr ishuitputofrogath BB neam FBhaviher2thed@rodd ng
picture data constituting the base-view video stream the video decoder 57
per f or ns trapsieoed clhopethealBoto tisi MBpilecdS ataderstaty ecrdatal fiwhi ¢he €39 st in
the future and past directions, as reference pictures. Wen decodi ng

pi cture @atketgonstituting the dependent-view video stream the video
decoder 57 performs notion conpensation using pieces of picture data that
const i tut{@%‘%ﬂe base-vi ew video stream 25 as reference pictures. After each
picture data is decoded in_this way, the video decoder 57 transfers the
decoded frame/ flihelfdemppigey Boffehe PR 50a buffer forstering videhecess negpandi ng

frame/field image to the picture switch at the disg‘!iay time (PTS) assigned
t her et 0. thg gpgxied state. Whepdthp ghtets Gopsfemed drogethy Mihde the &R vhediESne of

the EB 5 a&%ﬁthe EB 56 the next access unit should be extracted, by using
t he decodé&? HEHCMRYE%-mat i on obt ai ned when the video decoder 57 decoded
the vi de?ofg:ﬁess units, and transfers a

The video decoder 57 generates a frame/field image by decoding each

15 access unit constituting the video elementary stream at predetermined decoding

times (DTSs). Since there are various compression encoding methods (e.g., MPEG-2,

MPEG-4 AVC, and VC-1) that can be used to compression encode the video stream

to be multiplexed on the AV stream file, the decoding method used by the video

decoder 57 is selected in accordance with the stream attribute of each stream. When

20 decoding picture data constituting the base-view video stream, the video decoder 57

performs motion compensation using pieces of picture data, which exist in the future

and past directions, as reference pictures. When decoding picture data constituting

the dependent-view video stream, the video decoder 57 performs motion

compensation using pieces of picture data that constifute the base-view video siream

25  as reference pictures. After each picture data is decoded in this way, the video

decoder 57 transfers the decoded frame/field image to the DPB 59, and transfers the

corresponding frame/field image to the picture switch at the display time (PTS)
assigned thereto.
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5 picture fromthe EB 53 or the EB 56 to the video decoder 57 at the
decoding tine (DTS) assigned to the video access unit. Since the DTSs of
the left- and right-view video streans are set to alternate on the tine
axis on a per-picture basis, it is preferable that the video access units
are trans@ggggd to the video decoder 57 on a per-picture basis when, for
exanpl e, decoding is perfornmed ahead of schedule 10 regardl ess of the DTSs.

Lerporarily storirihe stomedb prt) foot FRb. 0% 048 19080 85 Ry by
the vi deos@lgRadRE a&%ss Ani Sh&Id bR &%a@ﬁ?@gﬁ% it%gﬁgﬁigfﬁt}ﬁ{&ptiﬁﬁnﬁﬂaﬁﬁge

decoder 57 decodes a video access unit s a pi cture or

B- pi ct ur epthaivie@WHRAGR: eN8dREoRY stmcba&&gﬁep&iew h&cB¢ ﬁ?ft@ahé‘?ga%@fé?sd%]m'

[ 0287] When the decoded frane/field i nage transferre romthe video

decoder Siciuse tronbeeERtIRER hBTES S6UbARe vme%r&coaaesphﬁﬂér&c%wngqpnéo
swtches the witing 20 destination between the left-view video plane and

the ri ght@rISwsvigded tptirnddediersd hgit! Shte WieEDTSE bERR icSt- Al rig%h@fv%@ssed,
unconpressed picture data is instantaneously witten into the Teft-view

vi deo pl arideo Bremms huee rsbighd -alteriates bh e tide DAINGnPE GREPSREe bRSONPrigssed
picture data is instantaneously witten into the right-view video pl ane.

25[ 0288] preferable RiaG.thd Sidsocarsetshenitsndrertraisfestaduot the e/iddo @ det aNen a
conposition unit 5Sb. The plane conposition unit 5Sb includes: cropping units
6la, 61b,Pcamdctaree bess vehanpfongxemptmpieesding i penfoenadhtheandf gchghiles dat a
stored in the planes based on the 3D netadata; a cropping unit 61d for

cr oppPng Ta&u6kss es®edBraphi cs data stored in a pl ane based on the program
APl ; a switch 62 for swi tching between the |eft-view video plane 32 and the
right-vi #28% ldeo pl ane 33 to receive an output therefrom and conposition
units 63, 64, and 66_for conpositi n% t he pl anes. 5[ 0289] The

pl ane nenory set ’eggeq_oﬁ@qi dydare Byt DPBIWOES adwifisr ferdemporargistoringhei deo
plene: o SEeniey Aro BLene, SR sty an 1S plane, and 8 X ane.
icg??g sgghﬁ? hgct(%?gf)?chln%fs t\x?he%rthé i\z%?e%-d\éi(:gt\férvg7d§e%ogésag Sid%B atccr:]fi(?sstl;iin?tﬂi sgglf aé he
15 the P-picture or the B-picture having been encoded by the inter-picture predictive
encoding.
[0287]
When the decoded frame/field image transferred from the video decoder 57
is to be written into a video plane, the picture switch 60 switches the writing
20 destination between the left-view video plane and the right-view video plane. When
the left-view stream is being processed, uncompressed picture data is
instantaneously written into the left-view video plane. When the right-view stream is
being processed, uncompressed picture data is instantaneously written into the
right-view video plane.
25 [0288]
FIG. 33 shows the internal structure of the plane composition unit 5b. The
plane composition unit 5b includes: cropping units 61a, 61b, and 61c for cropping
uncompressed picture data and graphics data stored in the planes based on the 3D
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10[ 0290] Based on the value set to the PSR 22 and the duplicate flag
assigned to the playitemcurrently being played back, the switch 62
connects to the left- or right-view video plane, and establishes a
connection path with the connected plane so as to receive data via the

ti . h. - S 1t : ] t | t hat
o conne kil a, alaing S LR e uRbaRE St dia ST RIAACS, "
dat i t egr. pJ : ta i d
W th dat BOS CepcP U RRRAE GRLRL RDReh BTl RATELERIRMNA fe PANIRET TPO%°
[0291] 1 pidehi Ned, mdhibhe) R vilﬁe@b%%%ez%%éew SohtPhOhbRG Sy and

right-view 20 video planes to realize the stergoscopic view. However, even

if the Sé@fﬁg@ﬁﬂé@ﬁﬁi‘cd 63, 3405 £ hnid¥eofol BEmip8iting Mplah&ht - vi ew vi deo pl anes,
it is possible to realize pseudo stereoscopiC view by assigning different

coordi naf@xoto the pixels in the left- and right-view video planes. Anong
t he above-descri bed plane nenories, the PG plane realizes stereoscopic view

by changi ng t hthe eplurdi maiesy Gkt PhXatiaded atibf-pbwnadas peamel v. riditeviéw! | owi ng
descri bes how the stereoscopic viewis realized by the PG plane. [0292]

FIG 34 shieogléremwvatdeeorarpvadee planganpasplaned. an [©2081e, and a GFX plaseri ption
is now given of a nethod of conpositing planes, by taking an exanple of the
PG pl anewdhdwarei airdeig@&l i84he Thadedobmive Tlompysenitergetidiecodsb dobtiatsnsname of f set
val ue that corresponds to the current display tinme, fromanong the offset

5 ent ri edatextitotthartefi-0r right-8Dwreidad ataae an thectommes paneirregpoding T8 Ds of t he
presentation graphics currently being played back. Wen the inage plane to
be sUperiti¥8ded is the | eft-view video plane, the plane conposition unit 5b
shifts the coordinates of the image data stored in the PG plane towards the
posi tive direcBred &l BegaluresekiaifisPhl Anamdothesopligate Jlag aspianed nihe
conposition unit 5b then crops the 10 PG plane in such a manner that the
cropped P@YBFEn&uRgRilg being \Hi?acmfinb%qlfe thef swisle g2y corRiEcH Andhe als- pitovi des
Eg gePtG hglrigrgt‘ggl‘%%r L a%p&qggdﬁ)nca%%tggﬁsh%g g c%%ng&%osgltfl e\%tﬁl\nt}}ehcc;[n?lgctg %ﬂnepl anes

S0 as to recetve data via the connection path. Once the switch 62 has selected one of
15  the planes that is connected thereto along the connection path, the switch 62
transfers data received from the selected plane. The transferred data is superimposed
with data in the secondary video plane, the PG plane and the IG plane.
[0291]
In this method, different contents are stored into the left- and right-view
20 wvideo planes to realize the stereoscopic view. However, even if the same content is
stored into the left- and right-view video planes, it is possible to realize pseudo
stereoscopic view by assigning different coordinates to the pixels in the left- and
right-view video planes. Among the above-described plane memories, the PG plane
realizes stereoscopic view by changing the coordinates of pixels in the plane
25  memory. The following describes how the stereoscopic view is realized by the PG
plane.
[0292]
FIG. 34 shows how the PG plane is composited.
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[0294] Wien the inmage plane to be superinposed is the right-view video

pl ane, the 15 plane conposition unit 5b shifts the coordinates of the image
data stored in the PG plane towards the negative direction along the X-axis
by the offset value. The plane conposition unit 5b then crops the PG plane
in such ner that the cropped PG plane would fit within the right-view
vi deo plgggﬁﬂand superi nposes the cropped PG plane (see the | ower row of

d di
he sant mannef: CROaBET P oo EpREet Rt e nbor e RS fobl o dhe | <

d f h
S%?EL?VS%%@E*@“%JH%%{? Pl nclﬂofﬁéifﬁéeﬁhé B R B SRE S b (s oot
val ues, i df%ePQél%b%ﬁéQ%eﬁ%&fdé%Qﬁ‘é 185 1@92%?%0%9%1 %Jh%f deedpd right

eyes. ThIS makes it possi give g|V| depth

to a 2D iHBaR. ehiigny! BVRHe rﬁﬁogﬁgtaasé faﬂat @@ﬁg%@%hgg% ﬂhQOismé é‘@%] I's

extendi ng out of the front of e screen o 'ay I mage.

Thi s conghaidamtibh & raesed icBirbRily ki el WQSW&W‘MT%,%O H?g\énc}%t ai |l of

describes an internal structure of "t register set 10 a

the pl ayRagdimpedetal Henwfiteichkbyidb®2ak, B &an@@oﬁl 8%Boh hh%nlfm @ﬁﬂ@'theb

structures of the register set 10 and the playback control ‘engine 7
[0298]  coordinatesTtieihkafiapbaith sbrd afhEPG pREe 3bOURIsthe ﬁbﬁh@é Qlﬁlect%ﬂ ucture

of the register set 10, and the right- hand si de shows the internal
struct ur elwefg thhé&-pkaythathke st velue. The plane composition unit 5b then crops the
10 PG plane in such a manner that the cropped PG plane would fit within the left-view
video plane, and provides the PG plane so that the PG plane can be composited with
the other planes (see the upper row of FIG. 34).
[0294]
When the image plane to be superimposed is the right-view video plane, the
15 plane composition unit 5b shifts the coordinates of the image data stored in the PG
plane towards the negative direction along the X-axis by the offset value. The plane
composition unit Sb then crops the PG plane in such a manner that the cropped PG
plane would fit within the right-view video plane, and superimposes the cropped PG
plane (see the lower row of FIG 34). The IG plane and the secondary video plane
20  are processed in the same manner,
[0295]

FIG. 35 schematically shows how a plane is displayed to the user after being
cropped and superimposed with use of the offset values. By shifling and cropping
the plane with use of the offset values, it is possible to create parallax images for the

25  left and right eyes. This makes it possible to give depth to a 2D image. By giving
depth to a 2D image, the viewer recognizes that the 2D image looks as if it is
extending out of the front of the screen of the display image.

[0296]
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10engi ne 7b. [0299] The values stored in the PSRs (see FIG 36) are
referenced and updated by the novie object and the BD-J application as
necessary As shown in FIG 36, the values stored in the PSRs are paraneters
referenced by the novie object and the 15BD-J application, and thus are

also called s em par ters. [030Q] First, representative PSRs wll be
descri bed. [0% $" doncfudes he @U%’% a6’ il rsorenAstion: eghe Bllopdpg t he

audi o stregam, and stores . a current 20 .audio re nynber. [0302

PSR 5 1o GEHEd BB Debre ebthe Gt fHe PG rod daRl by slagkr rent
PG strea [ 303] 25PSR 4 is set to a value ranging from"1" to

" 100" to'?oﬁg:&@gr}gem%%u”em title nunber. [0304] PSR 5 is set to a val ue
rangi ng f[b%]" 1" to "999" to indicate a current

5 FIG. 36 shows the internal structures of the register set 10 and the playback
control engine 7b.
[0298]

The left-hand side of FIG. 36 shows the internal structure of the register set

10, and the right-hand side shows the internal structure of the playback control
10 engine 7b.
[0299]

The values stored in the PSRs (see FIG. 36) are referenced and updated by
the movie object and the BD-J application as necessary. As shown in FIG. 36, the
values stored in the PSRs are parameters referenced by the movie object and the

15 BD-J application, and thus are also called system parameters.
[0300]
First, representative PSRs will be described.
[0301}]
PSR 1 is a stream number register for the audio stream, and stores a current
20 audio stream number.
[0302]
PSR 2 is a stream number register for the PG stream, and stores a current
PG stream number.
[0303]
25 PSR 4 is set to a value ranging from “1” to “100” to indicate a current title
number,
[0304]
PSR 5 is set to a value ranging from “1” to “999” to indicate a current
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chapter nunber; and is set to a value "OxFFFF" to indicate that the chapter

nunber is invalid in the playback device. [0305] PSR 6 is set to
a value ranging from"0" to "999" to indicate a current 5playlist numnber.
[ 0306] PSR 7 is set to a value ranging from™"0" to "255" to indicate

2 our enieyphedy bl SMLAUARGY 5. 030, JORSRYA & S8lcalopd WBlGRRgkag, T rom

"0" to to indicate a current nt PTM

with the i ;Mh@cﬁgﬂ{e Yyrakk devikkiz. [0308] PSR 10 |s a stream nunber
regi ster for the IG%gtream alnd stores a current |G stream nunber. 15[ 0309]

PSR 21 i nda@Aat es whether or not the user intends to perform stereoscopic
pl ayback. A value is set to the PSR 21 via the navigation of the BD program

file, AP, or PRR ESP ef 1d hevahaysigind TRohenPte et @l a0l é‘QSCL@%ngD/ 3D

switch button" When t he user event processing unit 17 not| I es at the
2D/ 3D5 swiplghisbutimber. i s held 20 down at an arbitrary timng (e.g., during

pl ayback of a 3D playlist), the value of the PSR 21 is reset-i.e., changed
froma vab3@]i ndi cating stereoscopic playback to a value indicating 2D
pl ayback, or vice versa. This way, the user's preference can be taken into
consi der ati on. PBB310} set to a value ranging from “0” to “255” 1o indicate a current
playitem number.
[0307]
10 PSR 8 is set to a value ranging from “0” to “OxFFFFFFFF™ to indicate a
current playback time point (current PTM) with the time accuracy of 45 KHz.
[0308]
PSR 10 is a stream number register for the IG stream, and stores a current
1G stream number.
15 [0309]
PSR 21 indicates whether or not the user intends to perform stereoscopic
playback. A value is set to the PSR 21 via the navigation of the BD program file,
APL, or the OSD of the player. The remote control 500 has a “2D/3D switch button”.
When the user event processing unit 17 notifies that the 2D/3D switch button is held
20 down at an arbitrary timing (e.g., during playback of a 3D playlist), the value of the
PSR 21 is reset—i.e., changed from a value indicating stereoscopic playback to a
value indicating 2D playback, or vice versa. This way, the user’s preference can be
taken mto consideration.
[0310]
25 PSR 22 indicates a display type value.
[0311]
PSR 23 is used to set “Display Capability for 3D”. This indicates whether or
not the display device connected to the playback device is capable of performing
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25PSR 22 indicates a display type value. [0311] ' PSR 23 is used to
set "Display Capability for 3D'. This indicates whether or not the display
devi ce connected to the playback device is capable of performng 84

st ereoscopi ¢ playback. [0312] PSR 24 is used to set "Player

Capabi | i t1¥ for 3D'. Thiis indicates whether or not the playback device is
capabl e 0 reﬁé?‘fpé‘ima?{‘&a%& ereoscopi ¢ playback. The "Player 5 Capability for
3D’ StorE(gl'Zg:ht he PSR 24 means 3D pl ayback capability of the pl ayback
device a ole, and thus nmay be sinply referred to as "3D Capability".

[0313] R% 1%@?& gl"?ég?m 8 R Qﬁég $r GRPL 1k tlhgﬂfgl Sgﬁ}%ﬂh &r“des a

procedure execu I'on uni Irquety erm ni-ng pe of the

current H&@t i%}ebeé’k diLELse! 8515! g?xe{]iﬂﬁnfglgtéeof chlavtatl The 4 53(%3 and

PSR 24 in t register set e stream sel ect’

current nggr Nyl et Ngyyl t ] [ 0314]
V%ene%qhe@\k/‘g%dgﬁ%?drt %% g%l%legl nl g]ecﬁgﬁg%gqg%ngbpﬂfa b%%kb%a g[[))d%}hgyl i st,

15 the pFe GBAH @ veoeeG U WRBlc UM thBs ERSHcSsiBe) RIESPIRY dsYRE)- @@éﬂﬁ’h@f’ the PSR
22 by follow ng the processing procedure shown in FIG 37. be " nore

speci ficposibe procedure execution unit 8 sets the PSR 22 to indicate the
"L-R display type" (Step S114) when the followi ng conditions are all net:

(| ) the PSR 240hohei ailiercBind)ghé Biasrack Gapabl khgivef 1 ididestppaseduréal ue
"1", i.e., the playback device has the 20 stereoscopic playback capability

(St ep Sldecud&Bunit(§ for unhgieRSRet2dmfndrg th‘cwlthahy ngpet dfethe |canbaiyplhylpm. bget by
the user stores a value indicating the "stereoscopic playback"” (Step S112:
YES) 10 antkféirinig)totthe PEBRI 2BSR dr, PSRIE ta SR G 3, Bhd PSRy2Lap i feptsierfsor 1@D"
stores a value "1", i.e., the display device connected to the playback
devi ce i snd Hsaitteemofelgutioh dalmtc g thse eureos gdpilst pifaybatok hShe pna®agENEMES) . On
t he ot her hand,

information memory 9.

[0314]

When the value of the PSR 21 is changed during playback of a 3D playlist,

15  the procedure execution unit § resets the display type value of the PSR 22 by
following the processing procedure shown in FIG. 37. To be more specific, the
procedure execution unit 8 sets the PSR 22 to indicate the “L-R display type” (Step
S114) when the following conditions are all met: (i) the PSR 24 for indicating
“Player Capability for 3D” stores a value “17, i.e., the playback device has the

20 stereoscopic playback capability (Step S111: YES); (ii) the PSR 21 for indicating the
display type set by the user stores a value indicating the “stereoscopic playback”

(Step S112: YES); and (iil) the PSR 23 for indicating “Display Capability for 3D”
stores a value “17, ie., the display device comnected fo the playback device is
capable of performing stereoscopic playback (Step S113: YES). On the other hand,

25  the procedure execution unit 8 sets the PSR 22 to indicate the “L-L display type”
when the PSR 21, PSR 23 and PSR 24 are set to values other than the values
described above (Step S115).

[0315]
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25 the procedure execution unit 8 sets the PSR 22 to indicate the "L-L

di splay type" when the PSR 21, PSR 23 and PSR 24 are set to val ues ot her
than the val ues descri bed above (Step S115). [0315] This concludes the
description of the register set 10. Not e, the playback device 200 of

the present emhgdicaRitddsshaddtidBopbaeackisaeweice). capabl e of playi ng back
3D video. However, a 2D playback device plays back 2D video by referring

only to a 2D platyl itlsé piedatk kicrgea2( aybiekppasht Embbdingniis @h3PR2Ii deo is
pl ayed back. [0316] A description is now given of a nmechanismof a
2D pl aybplaikbadvdevicet eappblayofipdeinabadk pDavilies tHoWwOat, 7 2Dk BacB8ecslons a

rel ati onship between the index file (Index.bdnv) and the BD programfile

( AAA. PRGlay@ BacnaD3Bdpd &yl efrsngaoelyr eco 2dk dlayhstad SO RO shplaiyharkr pagbr ded

t hereon 3D video. Here, the 2D and 3D playlists describe playback paths

al ong whilohg twectP) andec3Dplaydddsclar e pl ayed back, respectively. Wen the
user has selected and executed a title fromthe BD programfile, the
program BB16he 15 BD program file checks (i) whether the playback device
supports video playback, and (ii) if the playback device does support video
pl ayback, whethéesripsionsspowagveepbe meghapsy Qf@ozglp&%b@é@k.de"iiﬁ"et(ppéyback

devi ce accordingly switches to a playlist to be played back. [0318] 20FI G
39 is a PAvicHAPladiStording to which a 2D or 3D playlist is selected by the

pr ogram P()fBILITe BD programfile.

10 FIG. 38 shows a relationship between the index file (Index.bdmv) and the
BD program file (AAA.PRG). 2D and 3D playlists are recorded on a BD-ROM
having recorded thereon 3D video. Here, the 2D and 3D playlists describe playback
paths along which the 2D and 3D videos are played back, respectively. When the
user has selected and executed a title from the BD program file, the program of the

15 BD program file checks (i) whether the playback device supports video playback,
and (ii) if the playback device does support video playback, whether the user has
selected 3D video playback. The playback device accordingly switches to a playlist
to be played back.

[0318]

20 FI1G. 39 is a flowchart according to which a 2D or 3D playlist 1s selected by

the program of the BD program file.
[0319]

In S1, the value of the PST 24 is checked. When the value of the PST 24 is
“07, it means that the playback device is a 2D playback device, and therefore 2D

25  video is played back. When the value of the PST 24 is “1”, processing moves to S2.
[0320] |

In S2, the program displays a menu screen and makes an inquiry to the user

as to whether he/she desires playback of 2D video or 3D video. The user selects one
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[ 0319] In S1. the value of the PST 24 is checked. Wen the value of
the PST 24 is "0", it means that the playback device is a 2D pl ayback
device, and therefore 2D 25 video is played back. Wen the value of the PST
24 is "1", processing noves to S2. [0320] In S2, the program

uiry to the user as to whether

di spl ays SC n .and makes an ing

he/gheyde itgggbp?%f{/gﬁc‘ﬂg%‘?s Uy &f&ééma[%: ﬁ@emoéf‘e’é@ntfmewﬂ?@rthg@\Sﬁc@%‘ll‘ﬁfﬁe 86

of the 2D,and 3D vid via, for. ex | e, renpte control . en the user
desires r}?l%@]r?gglé)fot?m?ﬁi V?%O\’/iﬂ&"eép Pﬁgﬁﬁtdsdﬁé%@%‘ii- SWB?%)‘}}é“duﬁezicfﬂ@SH‘Wl]en t he
user desi ack-of . t he 3D video roeessing noves to S3. [0321] 5In
S3, the pd;@gjragi%%g&ggﬁgvm&ﬂ@rcestsﬁg IEi‘P\gffjlptegfiiﬁsupports pl ayback of the 3D

vi deo. Fay anpl e, the programconnects the playback device to t he displ ay
usi ng thg Iim connection, so that the playback device can nmake an inquiry

_ _ ; ul ry
Wien the di sp! 49 “aoBs MEERE] shaFe MR UBRaY D BT ARk ?%t?l%?ﬁ 2yl 5
| , : .

ot or con o o e PIe SR ehlcl e RERIETICTY 1BE BREMY Wi 1 ne

nu sor i SETRRR
uppor 15 i ayonekorernacgls ARe sk Wl M SR IR R 8oy

15Not e, tdiplpr af ity WiwThE' fe( Gisflay HE plfBa022e 188 IO AR SWngh ygDh to the
Yl sts h

file names of the 2D and 3D play nmay De consecutive. i's nmakes it
easy to idiepy fyest i 3Ppoh adyibatk eOrEESDORdENANE 2T DB%IyEB Rl ddSbackThi s

concl udes the description of selection of 2D and 3 ayl i sts.
<Howli0o Skae] slsahyi@ly,thb ReimaemSt preessepi thePnabackecanst a2 BR: P} ayback>

notification for notifying the user that the television does not support playback of the

3D video. When the display supports playback of the 3D video, the 3D playlist is
played back.
[0322]

15 Note, the prefix numbers (e.g., XXX in the case of XXX.mpls) given to the
file names of the 2D and 3D playlists may be consecutive. This makes it easy to
identify the 3D playlist corresponding to the 2D playlist. This concludes the
description of selection of 2D and 3D playlists.

<How to Seamlessly Switch between Stereoscopic Playback and 2D

20 Playback>
When the user selects 2D video playback during 3D video playback
(stereoscopic playback), it is necessary to switch to 2D playback at an arbitrary
timing. Similarly, when the user selects 3D (stereoscopic) video playback during 2D
video playback, it is necessary to switch from 2D playback to stereoscopic playback

25 smoothly. One example of the latter case is when the user desires to switch from
stereoscopic playback to 2D playback due to eye strain.

[0323]
One method of switching from 3D video playback to 2D video playback is
87



When the user selects 2D video playback during 3D video pl ayback
(stereoscopic playback), it is necessary to switch to 2D pl ayback at an
arbitrary timng. Simlarly, when the user selects 3D (stereoscopic) video
pl ayback during 2D video playback, it is necessary to switch from 2D

pl ayback o stereoscopi | ayback 25snmoothly. One exanple of the |atter
case is mehwitﬁé%{?%rp?@géﬁ?@i & gDsplay B rRR §f%¢%8&g&yéa@q agihaglkngo 2D
pl ayback due.t e strain 23] One nethod, of _sw tching from 3D video

pl ayback Wﬁlcﬁﬂgegﬁ)eéildﬁpd§/@?é’[‘ﬁ8ﬁ?ckt@ Rigvbadk 9% & dPpplaybste W%(b‘?h gomd theayl i st ,

bl ayback BARASHBREYRRE R ot B B Ehnicly AsattbERogs Trrtnt ke 5D
id i A di hj d, l e, whil | ayi

back t hf R ERR pio b e o v h g gﬁ ﬁfggﬁéﬁﬁﬁeﬂ&@r ARUET B0t | on to

fvﬂ“et e BRERRnS AT ABRENRSS Viled PR L4 B R8RS Siath e kB P et on,

t BD i t i St . .

sgici [ Delan Bt e ﬁ%%%ﬁfg%@?rﬁé?’ﬂé’%‘%?%%%@nﬁﬁ3%%@%%@2%@%&%%% Then,

;M _ P Lo~ .
Speci 11 o oaradr oy BppRRlcls e bIARRL P BRI D AR aRbi iR eleats the u o
the pl aybzokigfist berdBopbiRy! hshisl $DhakRE, TROM tH@@I?E?}%g;rhM{T@gm ?giglgggkf rom

this specified playback start point.” I'n the above ma _
devi ce t riangildybasks sfaFOpaihhef #0 eiFRIRLRYRACKD taIlRe chc%ﬁ%sg;mrﬁw@“-
(i) bhalting the playback

However, use of this nethod requires processing of

of theé 3Dhplibyé iastwidtll thé iplayBUEE Wi the I HIBDisP O Watea f &ﬂ@peﬂf&rﬁstilﬁﬂ wor ds,
use of this method gives rise 15 to the problemthat the playbac dpew ce

cannot swltgtuck fom thie s@ifvédislaypdokydac kol e 3Bbvd thasnd! ax ack
seamn essly. [0324] Furthernore, when switching to 2D video pl ayback

during 3Dieviatemansitaybdoim thdhBDplidybatiybdely i therti@ dsddoopluyieaesi Hoarvédr om t he
processing of alternately 20 outputting pictures of the left- and

ri ght - vi eigevifdieis nsethednsquires phecepsing e §i)inltofe thelplayhachwf thagDpiletlist es of
the left-view video stream Mrre specifically, the frame rate at which the
pi ct ur es Alipgrputingdse BD priograge fle. dmathet8vdizls fusard thiatecthod givadrise fr ane
rate. As a result, the playback device and the television nust re-establish
syncHponit®dh¢ grehlphaden eek (pvige canedetwvitdhefr¢iDNhe bhmiledipdayback

t herebetween), 25 That is, delay is caused when swtching fromthe 3D video
pl ayback tPéhqgﬁgVZ@Q/ﬁlﬂﬂ%ﬂcblsﬁ%]é’éﬂY In view of this problem there needs to
be a rrecgggflmthat does not meke the playback device change the frane
rate. [0 %

Furthermore, when switching to 2D video playback during 3D video
playback, the playback device needs to transition from the processing of aliernately
. 20 outputting pictures of the left- and right-view video streams to the processing of
only outputting pictures of the left-view video stream. More specifically, the frame
raie at which the pictures are output has to change from a 48 Hz frame rate to a 24
Hz frame rate. As a result, the playback device and the television must re-establish
synchronization with each other (i.e., reset the HDMI connection therebetween).
25  That s, delay is caused when switching from the 3D video playback to the 2D video
playback. In view of this problem, there needs to be a mechanism that does not

make the playback device change the frame rate,

[0325]
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Descri bed belowis a nethod of seaml essly sw tching between 3D
(stereoscopic) playback and 2D pl ayback. [0326] As shown in FIG 40, this
nmet hod al |l ows the pl ayback device to change 5 video to be output to the

tel evision according to the setting of the PSR 22, even when the left- and
right-viewvid St'ﬁe?eﬁ for . playing back the 3D video_ are being referenced
by the 3D pl ayl?St!! OVoie &paethpd c of wisemlessly pPerichmyg deteten 3 he "L-R

di splay type", th i spl ay ice alternately outputs pictures of the 24 Hz
| eft - vi ev&)é{)?f‘i?(%o@?)rfgéﬁa&%@ngﬁé W@gﬁ f the 24 Hz right-view video stream
bot h at ﬂg%%? 8 Hz frane rate. When the PSR 22 is set to the "L-L display
type", t pl ay device perfornms duplicate playback of only the left-view

id t ' i S .t b = Vi ' t ' t he , th
G spiay dovi oo oL AT BTk BXHOL BoRerEE xRl debee  Pedesi co, at

Dot h bef o) & praPRrEt RN s RIS BT iEk 3y %ﬁ%@*ﬁfﬁn%%%%f@i ehe %Fg e
oth. . | >chafige 7

The user TIohetof RRIZEIEN HAM Tt REVSELEAG SRR B teiff oD

Progr am fdcfonclly BRSNS, PIPYE byorOoRUEL ORNIRSHERLRNS, O s oL e

control 500. This enable tatus chang uring p anpl e

of FIG 49, Rafisgldl Rybe2Qhstad [ I I KOt :
ol ayl st e e Ay A h R e A TPuR R el 2F 1P

tel evi si deftuidw lvidddestidaffaild pldurBs of Y b& HA Bt SBYAN%dbY Bedrs bbitfar 4 R
display type"), the 2D video is displayed in a tine period between the

times0ti 48nHztPamewarb N G Rdte 201 B pledYo P el @isplayl oS PhavaitpiRe - Al
the tine t2 onward, the display type is again set to the "L-R display type"

and t he 3Pvicededoims Abplicap baybdacloof bilg thellei v Ridedaneinelass isdke
pictures are output to the television at a 48 Hz frane rate at any tine,
there wi lbesbeiemovideedireamr @n edfablirgh by ntidpionideate ontpuey cdcsdttutder HDM
connection, between the playback device and the television. This nakes it
possi bl e tho lefeaiavesslep gwiant hwiret weand BDIA $taercenme0[iig) walyayhaeks and 2D
pl ayback. [0328 Wth the above structure, there is no need to

swi t ch f o9 abihgIsaeifsrme mtahothHeforapod adwer therdisgay typmiSEharigddo pl ayback
to 2D_vi cijeo ,}JI ayback. During the 5 3D video playback, the user can
dynarlrﬁcal @%/2 dwitch to the 2D video pl ayback. Furthernore, as pictures of

the 2D video aéfl pl y% back in duplicate, it is required to neither play
back pictures oRevRBeID the 888, 2hwrchangedwhemdigRSR R indisating tealispiiy s nakes
it possi l%l e to,seanm essly switch between 3D video playback and 2D vi deo

pl ayback W% 550y t@%ﬁgqrﬁb c]%ﬁﬂgeé ézpaaﬁ)r example, the navigation command of the BD

program file, API, OSD of the player, or button operations of the remote control 500.
This enables a status change during playback. In the example of FIG. 40, an output
20 status 1s changed during playback of the 3D playlist. That is to say, although the 3D
video is displayed on the television until the time t1 (i.e., while the display type is
the “L-R display type”), the 2D video is displayed in a time period between the
times t1 and t2, during which the display type the “L-L display type”. At the time t2
onward, the display type is again set to the “L-R display type” and the 3D video is
25 displayed on the television. Nonetheless, as pictures are output to the television at a
48 Hz frame rate at any time, there will be no need to re-establish synchronization,
or reset the HDMI connection, between the playback device and the television. This
makes it possible to seamlessly switch between 3D (stereoscopic) playback and 2D
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10[ 0329] Operations of the plane conposition unit 5b make it
possible to seam essly switch between 3D (stereoscopic) playback and 2D

pl ayback as shown in FIG 40. At this tine, the video decoder alternately
decodes, in an ordinary manner, pictures of the left- and right-view video
streans rﬁfeﬁe ced by the 3D playlist in accordance 15with the ti m ngs
shown by ﬁ% Ss. The decoded pictures are stored into the correspondi ng
pl ane nenﬁﬁ?ﬁz in accordance with the timngs shown by the PTSs. [0330]
Meanwhi | e switch 62 of the plane conposition unit 5b follows the

dure shownyi i t.ch b | ane. i es fr.om. whi ch

P o orer €50 qar il Bk avote et il R ARl P NG fE TR f?iljsé@{ﬁ‘eﬁ tbém ol

f d ‘ PSR 22, j ndicat es.the L-R’
ety AR biERiREaoll'SD iBg MGl AR BRE BEod e TRR e S e

I Vi , P i ndj L-L
i opl oy type (5 EbBge) el BRIl sl e aD MUSFRRIREw i deo
pl ane 32 KStRPmIk)I) pidbfQ38 e 2D videq ﬁifetﬁﬁ}(échﬁa&v‘{:ntdi@li@gtehﬁsis P&{ufn%B”?d the
t he plan set 5a is

switch control, data stored in each plane o menory

read and forithbeslhedaaiogichubl BEARABY Qideﬂ?néxuﬁﬁ'fém%ﬁggé hfw%%ge?&%?m@:

Subsequently, the current viewis changed (Step S104 processi ng

noves to i8hleg BHdEsiblE® faanessBosRACH beefeddMD Vil8ed BREBAS: hhve 28ediRpCE Of
processing of Steps S101 through S105 at 48 Hz. Note, 'the current viewis a

| eft vi ewplaybachevidioat tawdingphmyldek of a video stream Each time processing
of Step S105 is executed, the current viewis changed alternately, i.e.,
the Iléft BBW is 5changed to the right view, and vice versa. [0332]
The above switch control perforned by the switch 62 allows (i) outputting
3D video at a 48pdHatidnsanfeihe planewvarpdshipnPSit 2B makdi ic pbesblthe stdamRBseiyspl ay
type", and (ii) outputting 2D video at a 48 Hz franme rate when the PSR 22
i ndi cat esS¥ikd Bayween 38 espdragscopiop playped@B8ahd 2D playback as shown in FIG. 40.
At this time, the video decoder alternately decodes, in an ordinary manner, pictures
of the lefi- and right-view video streams referenced by the 3D playlist in accordance
15 with the timings shown by the DTSs. The decoded pictures are stored into the
corresponding plane memories in accordance with the timings shown by the PTSs.
[0330]
Meanwhile, the switch 62 of the plane composition unit 5b follows the
procedure shown in FIG. 41 to switch between plane memories from which picture
20 data is obtained. FIG. 41 is a flowchart of the switch control performed by the switch
62. When the value of the PSR 22 indicates the L-R display type (Step S101: Yes),
the switch 62 connects to the current-view plane memory (Step $102). When the
value of the PSR 22 indicates the L-L. display type (Step S101: NO), the switch 62
connects to the left-view video plane 32 (Step $103).
25 [0331]
After the switch 62 has performed the switch control, data stored in each
plane of the plane memory set 5a is read and transferred and subjected to the

superimposition processing. Subsequently, the current view is changed (Step $104),
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Note that it is possible to seaml essly switch between the 3D (stereoscopic)
pl ayback and the 2D playback as shown in FIG 40 by changi ng the processing
performed by the prinmary video decoder 31, instead of by changing the
processing 15 perforned by the plane conmposition unit 5b. FIG 42 shows the
structureI%L t he rina&y vi deo decoder 31 that realizes the seanl ess

swi t chi ng?BePHEERBDRGEE JOpPish bEdl - di Pong| wsasitiopbueik SH 0peats thhe

pl ayback control unit 7 notifies the primary _video decoder 31 of a 20

noti 11 cat FESHCTSECRHPFSTHPE RE SIAPSITILY AAMEnSaDs b 48 . Pere.2be e itte

di spl type. kS..the, L-R dj spl t , L i ct itch 60 oqut put h of
the dosodd 51t 8kt mEY ok vilghProibushdees Bxceumts chiien nave
b t d t d - 57 th di’ id | t
tho t1 m 5! Choun By he e PRSI s RSt HERAIRE Hr-oBRayet yReVis tho
L-L dISSIOl t_%g@%thg?%hpb@W&?d%%\nﬁit\%h 60 outputs (i) the 25 decoded picture

of the le Iew Vi deo stream fehas been transferred fromthe decoder
57, to thgskeft-view video plane at the timng shown by the corresponding
PTS, and (i1) this decoded picture of the left-view video streamto the

TS, and (1) d pictur eft-view video streamto
Gelay 1o sai d P o gayh WonkbrhafPRERToR MAER: MabBRo Bk css

swWi t chi ng3ibefidwes QRHERPIHE) - e Yhack.
[ 0336] 5As set for%ﬁeg%?\%r,ﬁéaﬂgn thgﬂhglpa%}%gggﬁﬁg%t?gg@J;Eg}z@\sﬁieagl_tgﬁcdi spl ay

type, t hearﬂr(egejmplﬁg?dmabo at hoys el fanRahe! Mhayﬁi%%%rﬂ PIRGES @E

pi cture data obtain fromthe left- and right-video video streans. On the
ot herlOharid,-Lwhigiayt @pepl ayback device is of the L-L display type, the
present enbodi nent allows outputting each picture data obtained fromthe
l eft-vieWfliBleo streamtwi ce in succession. This way, 10 the 3D vi deo,
whi ch is output when the display type is the L-R display type, and the 2D
vi deo, which i Nautiputit ishesssibleetodicapliagsly ywich detvrnling 30 cRdrdyschyRe, are
output at the sane frame rate. Consequently, there is no need to
r e- est ablnlaybask residr thni Zdtpilaybachrasr dmetn & 1EDND Igoohaatih®nhe Pesoseans t he
pl ayback device and the display device upon sw tching between the 3D video
and the Zorfpraed byithepringre vadslol dagodeadl eastepd af baathanginkhke PRockdee and
t he 2D vi deo. [0337! o
15 performed by the plane composition unit 5b. FIG. 42 shows the structure of the
primary video decoder 31 that realizes the seamless switching between 3D video
playback and 2D video playback.

[0334]
The playback control unit 7 notifies the primary video decoder 31 of a
20 notification indicating the display type set to the PSR 22. When the display type is
the L-R display type, the picture switch 60 outputs each of the decoded pictures of
the left- and right-view video streams, which have been transferred from the decoder
57, to the corresponding video plane at the timing shown by the corresponding PTS.
When the display type is the L-L display type, the picture switch 60 outputs (i) the
25 decoded picture of the left-view video stream, which has been transferred from the
decoder 57, to the lefi-view video plane at the timing shown by the corresponding
PTS, and (i) this decoded picture of the left-view video stream to the right-view
video plane at the timing obtained by adding the 3D display delay to said PTS.
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It has been described in the present enbodi ment that the 2D pl ayback device
is configured to play back the | eft-eye video as 2D vi deo. However, it goes
wi t hout saying that the present enbodi ment can still achieve the sane
effects when 20 the 2D pl ayback device is configured to play back the
right-ey%oégﬂfo as 2D video. [0338] It has been described above that the
present imvention is a nethod of recording 3D video. The present invention

I be utinhi di hj,gh f t. i deo, The hi f
oo video i 8. Alioaeall SREFE HPRankEr oth TR ISV S G LI by oo
dd- nunb f igh f t i deo, d (ii
cven. nunier o T EReEP T ER SR P HEERL Von. nunber ad 11 ames. ext ract et from

t he high [bg%je rate video. By recording the odd-nunbered franme video and
t he even-nunbered frane video respectively as the 2D/ 1 eft-eye video and

L LS eve, ilepdln uaiaguhie b BLOLSLIL, deoRT | B e igsert

enbodiment, it is possible to o

i s recor geesenMeioRS&t IRl NiterWhiely Bﬁﬁzu&ﬁnﬁgﬁ@éﬁg@%uﬁh@ﬁe&%ﬁné‘&)ove

high frame rate video has been recorded’in or resent

enbodi mertom the 2D aﬁﬂ&%@ﬁ)‘fd&ﬁ%ﬁ@@ sRedA Oh e lQﬁ%f‘h&lﬂf;‘ vﬂ%g?lk’?ﬁagfbg& frame

vi deo, whereas the 2D/ pl ayback devi ce can playback eith

odd- nunbeteettetis afehy ildpaligpiay mﬂ])dqitﬁ@ ptéRAE emBbinYdril @PowNRRMltARE caftiCh a
BD-ROM is conpatible with and pl ayable on both the 2D pl ayback device and

the 2D/ 3Digheydrae kbdemeddeom thdibff-iieat video btredm fivicetin BabeALioRNTRis WAS shown
in FIG 43, the PSR 22 may indicate three display types, nanely the "L-R
di spllfly ttheaD,vidts, widels pl @ytptitypbén thentlspl2ptyperisdie Uik ﬁispmyttyﬁ@,'hndhﬁé e, the
"L-R display type" and "L-L display type" are identical to the "L-R display
type" andD videodwbishay ot when the tdispl ®dtyipe iFLHE BA. diFpey 25k, mo¢ badpudi spl ay
type" indicates that pieces of picture data of only the |eft-view video
stream afé Hwcrpame frame rate. Consequently, there is no need to re-establish
synchronization, or reset the HDMI connection, between the playback device and
the display device upon switching between the 3D video and the 2D video, thus
15 enabling seamless playback of the 3D video and the 2D video.
[0337]
It has been described in the present embodiment that the 2D playback
device is configured to play back the left-eye video as 2D video. However, it goes
without saying that the present embodiment can still achieve the same effects when
20 the 2D playback device is configured to play back the right-eye video as 2D video.
[0338]
It has been described above that the present invention is a method of
recording 3D video. The present invention may also be utilized when recording high
frame rate video. The high frame rate video is composed of (i) odd-numbered frame
25 video, which stores odd-numbered frames extracted from the high frame rate video,
and (i) an even-numbered frame video, which stores even-numbered frames

extracted from the high frame rate video. By recording the odd-numbered frame

video and the even-numbered frame video respectively as the 2D/lefi-eye video and
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15 played back once. [0339] According to the structure shown in FIG
43, pictures are output at a 48 Hz frane rate in a playback section in
which the display type is the "L-R display type" or "the L-L display type",
whereas pictures are output at a slower frane rate, nanely 20 at a 24 Hz

nor mal ' Spr 8 BB RE R e b e ity B rudnithe om
botween (1) PR o SRS ThERRal F% ﬁfh%ﬁﬁ%%?;?féqf%iga&%rﬁ°¥ﬂﬁﬁ{ R
di spl ay _{yp&Hicaly, vémh%é% 3%@%&1% O@Uv% i e 40 il BARE AECHER nd, o N

the display typ normal plray ty s Ca
dth t back
and 2D vitGon S o APl EEe MRS %&%@?eﬁgﬂﬁﬁm*??bpf‘@yﬁéﬁfﬁgﬂé I

benef isci alnigayt Badk thehsia- ﬁxﬂﬁbér@é %‘éh?é Hes u%sfeas Pf{eoﬁﬁﬁﬁj g&gtbgaﬁaﬁ c

consuners a | darge anount of power) I n performng playbac frame

rate, theaftylaHadk @iGan e e ausbefbdPiaeeSsiuag orqad s ashal | ng 2D
vi deo pl aybapgkkw[OBAlfO] As showllwl in FIG 44, the di sp?ngg type %%?Eqég t he PSR

22 may beherdfbiezemhchoi BH-ROM 1§|LHolxr[}fﬁt161ep|vﬂMp%ﬁH §864H10 b Bowhited 239 Vi deo
storing left- and right-view video streans is played back, but also during

a pl aybagitaybeck device andutieciD/AD phfeeksleoideng only a left-view video stream
is played back. In this case also, there are three di spI ay types that have
been ment i oned@MﬁcatmbbyFirthrhhﬁMS:pl ay type", "L-L display type",

and "2D nornmal display type"; however, during the pI ayback section in V\/m ch
10 the 2D vi de@ss&lmwnmy 1ol y43t the Rﬁi&%mmyvmdm&e tiate dpldystypkayachdback, the
"L-R displ ay ﬁ‘é stat us is not applicable. The 2D/ 3D pl ayback device

per f or ns the alytfadieppyores’si'hd- dispbydiypg’, bod tAB wirsyl display pepe Edtehe, thay back
section includes di fferent playitens and the like. The playitens are

confi gur ed-Bulisplen&tpel’ eyl ‘A& Geplay dwsd’yareddentived o the Sh® displayetypatcor di ng
to the correspondl ntlg connection 15 condl tions. The structure shown in FIG
44 enabl @84t He %Yoqﬁeeellkllqgﬁﬁeﬂcw béowéen 3o V2ldenopmadydiaeky ayde2D vi deo
pl ayback,, ven en a qgigback sectign in which the 3D video is played back

and a pI AyBsugs daattpisersi of pitwR dafe o )y dbe 1¢%- VifvayedepaEtee sexicsel in a 3D
pl ayl é %’55%1%1( 20Not e, when the pl ayback device transitions into a

pl ayback PEEELIPHK PAhi ch 2D vi deo storing only the |eft-view video stream
i's playeio k while the dlsplaytypels set to the "L-R display type", the
PSR 22 i nged to the "L-L display type". This way, the 2D video can be

0 2yed back at . LERIEIL LS AL MELENL e 38 1 e ey L aer Pad .
frame rate in a playback section in which the display type is the “L-R display type”
or “the L-L display type”, whereas pictures are output at a slower frame rate, namely

20  at a 24 Hz frame rate, in a playback section in which the display type is the “2D
normal display type”. Accordingly, it becomes necessary to reset the HDMI
connection and switch from one frame rate to another at the boundary between (i)
the playback section in which the display type is the “L-R display type” or “L-L
display type” and (ii) the playback section in which the display type is the “2D

25 normal display type”. This causes delay, and therefore cannot realize seamless
switching between 3D video playback and 2D video playback. However, the
structure shown in FIG. 43 is still beneficial in that, when the television suffers

processing load (e.g., consumers a large amount of power) in performing playback at
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25 the 2D video playback wi thout changing a frame rate. [0342] Al so,
when t he playback device transitions into a playback section in which 2D
video storing only the left-view video streamis played back while the
display 94 type is set to the "L-R display type", the duplicate flag

assigned ta i s playhack section may be prioritized, For. exanple,. the

G spr oy e Bt B P Gots A DTOrP Y 06 PTRGHINVBAEED o, t he
af or enent.i. ng@ uplicate flag) assigned to the playback section. \Wen the
dupl i cat e $F9Y%% "dupl i cate playback”, the PSR 5 22 is changed to

i ndi cate [b@tﬁﬂ L-L display type". Wien the duplicate flag shows "nor nal
pl ayback™, “the PSR 22 is changed to indicate the "2D normal playback type".

o l\/bd. f. . . . . - . h
Chat . s shown 1 e D AC ER TR BrERk b FRRSRS BRI PR Lo
i nf or gat | : it . ' £ 1" wh

e SP 1 Cor 26 5 RREREY oBH-in I, 811 FRbo Sifk IR S ReREhichupde, "on

extent CQRShint W %1@%@&&%&% él@@ﬂﬁfiﬁ% g g%a%{bﬁgﬁ QectidhER wiiléh ﬁBNzi&ébdétSEﬁg—‘d by

the corresponding entry point 1s no start of an extent constituting

an AV st g fdfl-Qicwl Pideo alrkaWss flalad BAc1O 14 BEs ehe1Qf nRae Bredni&Ndis 15)?’ m
information of the 15 corresponding entry map, thus naking i1t eas or the

2D/ 3D pl aypaakademietReh endiiohed abcwf:ogmgnmeotald@lﬁawex Al-aydiggapack the
y

AV streans on a per-extent basis. FIG 46 schematica shows relat1 onshi ps

bet ween enpe’y apdt DD Sioamd] AVpisl TERTEhowetered@imy te pibdadl sedtiopdamwiite shown
in FIG 46 can be played back fromthe begi nning as 3D video as foll ows.

Fi rstiby, the Endiddoz stopingt tiedyfthe slefiedéentidea dikem?2® beitd Waely ¢ Stifeam i s
cal cul ated based on a difference between (i) the SPN of the entry point #1
whose extdsplawsttape” fstags shovet Aiplicabid. (The 2B DSRNiybhack héeviex tpeefivtrny poi nt
#2 whose extent start flag shows "1". Thereafter, the BD-ROM drive is

r equest edlaydack pdoteheng iacsordeng enthei displhe tyef. tEach eplayivick tseetaom inTheles a r ead
size of the first extent in the right-view AV streamis cal cul ated based on
a di f f er shidercheplorgamasangd thet lilee. SEN playitbims eme opnHigined weh vhastherxrent

start flag shows "1" and (ii) the SPN of the next entry point #4 whose

ext ent stsaimlessligeamenisd o oneriapetbar veeqrditge tBHhROMTEsHondings corpstion ed t o
read the first extent in the right-view AV stream By thus perform ng the

r ead 1pr o€884itggs ol Reetretwe phowp 18 FEG) 46 enablgsdthe ugerttoviesly mwiichsbetuges

by one, - AR HIAGHEXHER 0 RS RIAVIE O BriVBst S DA CHRPTRerBgat om
gﬂ;sfﬂﬁggﬁé 4D S8 B R S d R DDA leiBh 3V BESY, FRMRS Sl UE b yiay t hout
back coexist in a 3D playlist,
[0341]
20 Note, when the playback device transitions into a playback section in which
2D wvideo storing only the left-view video stream is played back while the display
type is set to the “L-R display type”, the PSR 22 is changed to the “L-L display
type”. This way, the 2D video can be played back at a frame rate at which the 3D
video was played back. Consequently, the 3D video playback can be succeeded by
25 the 2D video playback without changing a frame rate.
[0342]
Also, when the playback device fransitions into a playback section in which

2D video storing only the left-view video stream is played back while the display
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[0343] 5In a case where an extent starts with a TS packet including the
head of the I-picture that is |ocated at the start of a GOP constituting a
| eft-view video streamof a left-view AV stream an entry point nust also
be created. Simlarly, in a case where an extent starts with a TS packet

i ncl udi ng_t he head ?f Lh g,i cture that is |ocated at the start of a

ri ght - eyeYBOP® ¢St Peut ﬁ'g igplay ghpe’y ithsy dyphieate dlegcasmeped o thigmlaybiaghy 10 AV
stream an entr i nt. nust so be created. [0344 It has_bheen
descri bed™ ﬁgx@,g?fa()ﬁg? pé’lﬁ)r‘é’%‘?%a%ors?%’?ﬁﬂ g?j g@’lééid@ﬁ‘l fepve e khangady whbe nt  of
an entry . However,. an entry map,is_.provided with, a ope-bit fl call ed
an angl e @?ﬁ’&%“%&é? Iﬂfﬂrgﬁﬂpﬁ(ﬁ@at&@% aggrf’fr]r‘?f’w@“fidod‘é‘alc@@nﬁ?@ %S’dﬁﬂf’gg‘P ent
angl e dur.j i-angl e playback. Jn order, .to.reduce, the hit_size, the
extent o PPatagt el S Br PURREH: o BORRG LM BT ik, Bepsih <

case, < h . LN ok npt | Y. be provided with a fl i

o cati g ahor el R RaEhe! B VPP I HRET Al Pag Pye  ne
"angl e sw 1 K e ack:. e bRt t meani ng
of this orﬁeo-?l}lglia{ b ??}e)?%ﬁ?rtlﬁ% ﬁgﬁe%%%%ﬁamgé%%c&@é ?%éﬁ%a?g lsf?(frg{ga? ?@&’lggléd to

the 20 enypy> map header information, and switch to proper processing
according’to the result of this check. [0345] It has been descri bed

above that an exVieafficeligd p ot Fag ksmbageedht o each entry point of an entry
map. The present invention, however, is not limted to this. The 25 extent

start flag may Aeechephagesadbeatiibhicar dRhil ihdlowah FISMY by &gy ext ent
si zes of the cresponding AV stream For exanple, the extent Sizes of the

cor r adporuim JaAVEXTSTARTVEY abiged foSihesnamidn HnosaeH ehﬁg@;oﬁ—‘dti Phé Bkehin@hdon file
as netadata. Alternatively, a sequence of bits nay be reserved in one to

one cor riEgpsrdence] wivhbn ¢t $PNfoadichied My the eRiespondan; efdy point & itndé cat e
that (i) each entry point is at the start of an extent when the
cor r esporstirhg!l i extshovmstititingamdA ¥ isirparealh, ant 10y whémnthei SPNI@idiaded be start
of an extent when the corresponding bit shows
the corresponding entry point is not at the start of an extent constituting an AV
stream file. This allows obtaining the size of each extent from information of the
15 comresponding entry map, thus making it easy for the 2D/3D playback device to
perform processing of alternately playing back the AV streams on a per-extent basis.
FIG. 46 schematically shows relationships between entry points and AV streams. For
example, the AV stream file shown in FIG 46 can be played back from the
beginning as 3D video as follows. Firstly, a read size of the first extent in the
20 left-view AV stream is calculated based on a difference between (i) the SPN of the
entry point #1 whose extent start flag shows “1” and (ii) the SPN of the next entry
point #2 whose extent start flag shows “1”. Thereafter, the BD-ROM drive is
requested to read the first extent in the lefi-view AV stream. Then, a read size of the
first extent in the right-view AV stream is calculated based on a difference between
25 (1) the SPN of the entry point #3 whose extent start flag shows “1” and (ii) the SPN
of the next eniry point #4 whose exient start flag shows “1”. Thereafter, the
BD-ROM drive 1s requested to read the first extent in the right-view AV stream. By

thus performing the read processing alternately for the left- and right-view AV
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5 [ Second Enbodi nent ] Thi s Second Enbodi nent section discusses a

pl ayback met hod and a pl ayback device to be utilized in a case where a

pi cture cannot be decoded due to damage during playback of 3D video
recorded on a BD-ROM 10[ 0346] The upper row of FIG 48 exenplarily

S oS el s AR PSP BB
48, RSl RpbIBES, 5 AVGHIGED IS aFF NPl B G R oo

pi ctures ¢ hap g %v@%ax?'@@‘?&';%‘?p%é@%koﬁ%%#{gﬁ%ﬁtﬁéutggﬁ%@ gError are

referred to as damaged pictures 1 'pi ctures 6501,
whi ch ar qogﬁ[gjl uded in the right-view video stream would bring disconfort
to the viewer. [0347] In light of the above problem a playback device

pertakning to $egongk %Qex%r&?f)%@ﬁtﬂ}tm@% arllgt:hgsy?sgja%kr%&rigéluﬁﬁfgi B9 13k Yk 480

pl ayback as shown in the | ower row o 4 e nore specific, when

the ri ghqaﬁq&@w HafiRQosdis R AhE REHUSRS GOTEcHRMRMRY Plefl HERS/18RPdrcabD6l
pl ayback device displays, in replacenent of the damaged pictures 6501,

pi ct ur es adbfitvi@y 128f §trating\Wn \eh 89 PositiR@atdddie @efe@Bihhilflybia Aiaspkayed paired
with a correspondi ng one of the damaged pictures 6501. These 25pictures of

the | eft -avietenvisthen witlf eaifspavket hehehhg eic heddest-bd picuasthadiagaed pi ct ure
counterparts 6502". [0348] The follow ng descri bes a playback device that
has been thodtafti @&da tight-exeCG@fecdiivatiaingve right-hwt vitle gpleambeiCk righsivize
pertaining to the present enbodi nent conprises a nodified version of the
pri mafy Al socadecodetryi puachtuthest aiso bhehaegikdyback devi ce 200 described in
First Enbodinent. FIG 47 shows the structure of a primary video decoder

i ncl uded [P3#4]he pl ayback device pertaining to Second 5 Embodi ment. The PTSs
of the damaged picture counterparts 6502 of the |eft-view video stream

whi ch are suppédiskas hesnbisseribgsl ehpog thali aneextant staxt Hegdarpdged tprethuesy 6501,
are each obtai ned by subtracting a 3D display delay fromthe PTS of a

cor r espo@IHP GRENBY e RewmeysRpeenumag 1ssovidabwdhd ongt8it fagealiehe vi deo

decoder 57 no}i fi_esh hhe pﬁl,c ure switch 60 that, the ri %ht -vi ew video stream
i ncl udes " angle switch ilag, which indicates a timing to switch to a ditferent angle during

15 multi-angle playback. In order to reduce the bit size, the extent start flags may be
combined with the angle switch flag. In this case, the entry map header information
may be provided with a flag indicating whether this one-bit field is the “extent start
flag” or the “angle switch flag”. Here, the 2D/3D playback device interprets the
meaning of this one-bit field in the entry map by checking said flag provided to the

20 entry map header information, and switch to proper processing according to the
result of this check.

[0345]
It has been described above that an extent start flag is added to each entry
point of an entry map. The present invention, however, is not limited to this. The

25  extent start flag may be replaced by any information that can identify the extent
sizes of the corresponding AV stream. For example, the extent sizes of the
corresponding AV stream may be listed and stored. im » elip- information file as
metadata. Alternatively, a sequence of bits may be reserved in one to one
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10 the danmaged pictures 6501, the systemtarget decoder 4 (i) searches for
pictures of the |eft-view video streamthat are assigned PTSs whose val ues
are respectively obtained by subtracting the 3D display delay from val ues
of PTSs assigned to the damaged pictures 6501, then (ii) outputs, to the

the sear chimArhBoaBso Rty ¢S BVENAE Ty a0t B Sy BB RS o%t%Léféﬁ;&aSLd
pnbtw; einuﬁa%ﬁﬁi&éf AR st U R el B8 coftiSlontl @d*el?%ﬁ%"?%‘nt”a%“?w pr esent
SI agbegﬁ%tg%h EMO%%‘&& g\iﬁéﬁf&arn‘g?v}foa?‘ %F@y géﬂ:%}w g%j%g&(ﬂg spec I ¢, when

the rightgvi ew video streamincludes the damaged pictures 6501, the dlsplay
device may display, in replacenent of the damaged pictures 6501, pictures
of the right-view video streamthat each imedi ately precede the
correspondi ng danaged picture 6501. The foll owi ng describes a display
devi ce Wj9e@nldUDEbodiaekdve been extended to execute the above method. Wien
t he video 25 decoder 57 notifies the picture switch 60 that the right-view

vi deo stream i naisugesoddh &Emisnaged: peaioh @$scGbd, a tieyisy st @ebiodr ged «lecoder
4 di scards the danaged pictures 6501 without outputting themto the

ri ght - vi glaybiacle deplane be Thilzed eéavesise wharbe picight esineivbeiddeodq dmeto
pictures of the right-view video streamthat each imediately precede the
cor r espondimge darmgptivpadk off ¥ 65kb. redwrded pesBD;RONMese pictures that are
left in the right-view video plane in replacenent of the damaged pictures
6501 14r e [83Aflected to the superinposition processing performed by the plane
conposition unit 5b. The above structure can prevent presentation of the
5damaged pi ct urlés upperttosy of ElerS e@tnm@larémt&b@wgptqﬂe‘eas eBI@Iﬂ ond gigheyitbort t hat
the viewer would have to feel. [035 g anot her nodification, the
2D/ 3D pl aydRicRrerans ée h%plaarﬁ@maﬁk 6T Duwé%%dwlmthg @ty i aehigh dhesaeke as
shown in the lower row of FIG . To. be npre specific, 10 when the

ri ght - vi mmwéoTB@ MEBGH ﬁ%pﬂﬁ&@ %@d%géat theta %rﬁégcteemthatt%en@dbeo

R e e B
2 et MR i) i i i B e
ot *The” T 3pfRsh 5000 tRubted pilife ﬁ%@l TRSH e fF AR bbb e wnifh

335353.09%% DRI R RS A ERRE o B SPGaleRyt %ﬁ’é@ﬁ Fe the

above rret When the vi deo decoder 57 notifies the picture switch 60 that
the ri ght VI €]W vi deo streamincl udes the danaged pictures

In light of the above problem, a playback device pertaining to Second
20 Embodiment displays pictures during 3D video playback as shown in the lower row
of FIG 48. To be more specific, when the right-view video stream includes the
damaged pictures 6501, the playback device displays, m replacement of the
damaged pictures 6501, pictures of the left-view video stream that are each to be
displayed paired with a corresponding one of the damaged pictures 6501. These
25  pictures of the lefi-view video streams are hereafier referred to as “damaged picture
counterparts 6502”.
[0348]
The following describes a playback device that has been modified to
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20 6501, the systemtarget decoder 4 discards the damaged pictures 6501

W t hout outputting themto the right-view video plane. This | eaves, in the
ri ght-view video plane, pictures of the right-view video streamthat each

i mredi ately precede the correspondi ng danaged picture 6501. As a result,

(1ose PLELARES HRELGPLS ehb MRS e SR RS i e

i f db h . ition unit.5h..Sinil ., Wh h
D 0cese. MayBEhLSATER Y e, IR, SOTROS L ARl 150, oS BEldfralfer L1
t i he d I : 1. t:h 4
oL eam | 5L ol B TR L o ol s HREC Ve S50

o501, and1(t Py RAETEeBRE Bt/ BE RGO RRET] BLEhT O ure

6501. STheﬁ}nb6c2§]§§¥sfmT§§ Sﬂhed&‘iﬂﬂ%ﬁtﬁc%é%Skﬁrﬂtérptaﬂg%%ogadﬁﬁé ol Ghr €

counterparts w t hout outputtl emto e’left-view video plane.

This | eauggeq btfednllyhieh ?afé@@woyédﬁt%ooédieiéggecta REiir@d Hﬁtﬁsthefdafrﬁge% gt&ar\e% ew

vi deo stream that 'each immediately prec e correspondin mage

pi cture cgHent eFdParéh %@%@ned%?/asubﬁﬁéﬂdg at BBS8isplaGt diley fdiatthareT$&ftain the
| eft-view video plane in replacenent of the damaged picture counterparts

6502 are kiks et detiRUgahhgaIoBichires R00CesEbRng@er harerediebyidede pl ane
conposition unit 5b. The above structure can prevent presentation of the

damaged lddpbddrliesotificd e pidtameswitdthes tiadbe rpht-tvitey vleel stebndinsheies or t

that the viewer would have to feel. [0351] As yet anot her

modi flidcattheramiaped Blohaes pbay hhe kydewi tassaraycetics gl @y sq@rciasries pitwndengf 3D

vi deo pl ayback as shown in the lower row of FIG 51. To be nore 15

speci fi c,thedieftrvidve wnidghstredrevhati ale assigned M TSscivhdes veles dasraggpdcpvady ur es
6501, the 2D/ 3D di splay device may display, in replacenent of the damaged
pi ct ur es @BONed hypobtrpetegatbe BI3 dpgplandetamriyomivaluaseofeBDSs hssidned ta thengl e

bl ack color. The follow ng describes a 20/ 3D di spl ay devi ce whose functions
have beerfagaged pedures 6éRécilier (Hheutabby to thet mgdd: viswendehelane.dbe padesder 57
notifies the picture switch 60 that the 20 right-view video stream i ncl udes
t he damadbdt pave bews f@mdias aresul of dhe warrght Tgécﬁb@ée SHUSWE P WEB  PTEE he
right-view video pl ppl ementary picture 6801 at the s shown

ne, the imn
by tHE PIEgsHfatione0 élh%giéﬂlaﬂgét%ﬁ‘té@%%ﬂ?e THOVGp s sdugigythe ié{@ Sgevent

presentatjon of the damaged pi res to the viewer, thus reducing the |evel
of di scorff! “fg’ﬁatgatttﬂﬁvﬁwo%ﬂf‘@tﬁatg%l-to feel . 25[0352] As yet

anot her gi ]icati on, the 2D/ 3D pl ayback device may display pictures during
3D vi deor@ 4Yback as shown in the |ower row of FIG 52. To be nore

AR P e R e T
0B SRR, oA, AR R UG E: B0 SR BCH P 8y
et oSy e, RS RN 005 Y BB B
6501, the display device may display, in replacement of the damaged pictures 6501,
pictures of the right-view video stream that each immediately precede the
corresponding damaged picture 6501. The following describes a display device
whose functions have been extended to execute the above method. When the video
25 decoder 57 notifies the picture switch 60 that the right-view video stream includes
the damaged pictures 6501, the system target decoder 4 discards the damaged

pictures 6501 without outputting them to the right-view video plane. This leaves, in

the right-view video plane, pictures of the right-view video stream that each
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5 pictures 6501, the systemtarget decoder 4 outputs, to the right-view
vi deo pl ane, the supplenentary picture 6801 at the timngs shown by the
PTSs of the damaged pictures 6501. Simlarly, when the right-view video
stream i ncl udes the damaged pictures 6501, the systemtarget decoder 4 (i)

identifies the danmaged, pi.cture counterparts 6502 t are each supposed to
be di spl W%ﬁ?@eﬁ‘%ﬁf‘#ﬁﬂ{%@“@fﬁ%@we@‘}ﬁ%arﬁ?ﬂri@c@é‘?rggéb e thsulleHEe and
(ii) outputs, to the |eft-yiew,video ane, the s | ement a icture 6801
bt 1 et s R 60 e BRAE SR R eandn o B o I cRBRERS 6802
The above_.struc e_can.prevent presentation of the damaged piciures to the
viower . HOLFEEHITRE THBEREE Bb BF TPSiBnp SRl ararSiRl RS GBUI S have 1o
feel. 15 . et a her nodification, the 2D/ 3 | ay k device
may di spI@%?%%%?B?%goﬁaﬁtngb'Bg%iag)é)ge pﬁféu)%uggkcagsprse ng\?/\tnpﬁeﬁeql?ﬁ@or} 83/3 ®row of
FIG &23. i.f . ; T4 ghtinyi ' i.ncl udes the
darmged 1 rarseRest fe 1By Rt B R RO B R

suppl ement, @iy nal-cid-es 6801 from (a) 20 pictures of the right-view video
streamthat each Immedi ately precede the correspondi ng damaged picture 6501
and (b) tihesglanaged picture counterparts 6502, and (ii) display the

suppl enentary pictures 6801 in replacenent of the damaged pictures 6501.

The fol | owi ng gesaidtesmadi2iadth, the RIYDIEMIERLWIASE ﬁwqﬁgpz? phtay@s been
eo

extended to execute the above net hod. When the right-viéw vi stream 25

i ncl udes dunggddmagied piiydhik e5sHLin thhQow¥siRibt BIQSD. 16 6edesre4pédific,
gener ates suppl enentary pictures 6801 from(a) pictures of the right-view

vi ded0st relasn theatigleadéw ividediadaa yngiidsetie dangged rfiasRansiolg tetanpossl

pi cture 6501 and (ii) the damaged picture counterparts 6502, and (ii)

out put's, displghelericghtnayi @w dispdeo ipl aspéacenidne «fufipl damngal piguekusEs, 6801 at
the timngs shown by the PTSs of this damaged pictures 6501. The above

st ruct ur icarespoévibat righesiemt atidom sifeanhethdanmgedimpinetiatedg prectde te ewer,
thus reducing the level of disconfort that the viewer would have to feel.
5[ 0354] correspanidencalslowaghdspidivse us¥Ed amik () adisidek retrhpldcanehtt b the ayback
device to be utilized in a case where pictures cannot be decoded due to
danage. ARG PIGHreneanberaArts 6807 ithddare resth tshppekerdeigeee gisplayeé aBBO1 ar e
included in the right-view video stre oes W thout saying that the

it
abovdSdestil BeosiPRniRGYuRr e i iso e pal | CuEhEes 16 thelel-tiesevihesecthe

damaged pi ctures 65Q1 are incl Lﬁlﬁed inthe left-view video stream (in this
case, théPProeliamsgialy paecede Me ¢oirsspepdiag daplagad Pickite SpLBIRTRATHEY st r eam

are i nterdRaRgbay e FECHBET o HLY At SR aidesisen REOBR OGSy el TR he
St oam ardrndsd 0 aveblle JpETRRVERGrRol THBEIA fied oot f it ahevi deo
cor s pordetito EAE B M HRCHRNEER gl b Bl oS M PERIAIGERY ol oo
el tee 0T SF sbughofu egh 3 SEORRP oL Bl B 8 RS o
Count or par PRRTEIRY S ARTRRAC G CLUES pnc i ey T RO RRLPLEN 160 vt hoos
expl ai neg et Bidi@le ' ANGE ightFhGE viad RdamZhal LMY tnfTRRHI I8N dede the
corresponding damaged picture 6501, As a result, these pictures that are left in the
right-view video plane in replacement of the damaged pictures 6501 are subjected to
25  the superimposition processing performed by the plane composition unit 5b.
Simularly, when the video decoder 57 notifies the picture switch 60 that the
right-view video stream includes the damaged pictures 6501, the system target

decoder 4 identifies the damaged picture counterparts 6502 that (i) are each
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This Third Enbodi nent section di scusses pause processing of pausing 3D 25
vi deo recorded on a BD-ROM [0355] As shown in FIG 54, when the user
i ssues an instruction to pause playback of 2D video, a playback device
decodes a picture of the 2D video that is displayed at 102 the tine of

T r rPPED PO R R B e R BORP Bk REtases piciel 0T 6841 o Lo
cxocut et (B) SRAp ek RHEV TSR I RlBB iRl demtil! R oINS bause
o tecon el 480 4 Db he O v BROENelED: 17
LTt SRANRRGE Bl (DSNPAWRKSLONEUTLAAR: TIRIERER AR ULhLAGy 1gagecoded

pi cture unt Instruction to cance use I's 1ssue second

method, Wikl oiSuRROWN NN Fow® Waeo! Sirdaly 96E0URN ARy BRELYL SFe OF Lhe

left- and ri g I ew vi deos at are spl ayed at t I ssuance 10of

the pauseohRghdiield AR (K8&Pe Qétﬁ}]r{ei biNB0RN R %%Qﬁe%ﬁ%t@yag%s R L €S

until the instruction to cancel ause I s 1ssued. ere may be two

types of |eprmandefil@bwi Gasd Phnd i@@ﬁﬁ@céxﬁb&ﬁw%é nand fi¥@rd M&ﬁﬁerganﬁpl S, SO
that the above two nethods can be distinguished from each ot her based on

the BD presgramef kitged@éd tibette keper{g&fjonl prhestia |}%ﬁ’f.d?ﬁlede§ rthbeslage 20/ 3D
pl ayback devi ce whose functi on? have beengpextend% to execu{ie tﬁ% above

met hods  @bnpesitionninigsp.alise apsacaasinne cfiiwﬂr@gerﬁ@r&éeﬂ%@ioﬁ|cﬁ3¢ba@h1na%&$57]
Firstly, belowis a description of a 20/ 3D pl ayback devi ce whose functions
20 have heeanresxbdheeitwa, txeaudwinh ehd levst ofrdéisbadloaf thdi sid ajeiveg waoudd ct ur e
of one of the 2D/l eft-eye video and the right-eye video at the tine of
i ssuance hafethfeepause instruction. Upon receiving the pause instruction
fromthe user event processing unit 17 or the program execution unit 11,
t he playdégkllcontrol unit 7 of the 2D/ 3D pl ayback device 200 issues a
decode cease instruction to the BD-ROM drive 1 and . _
As yet another modification, the 2D/3D playback device may display
pictures during 3D video playback as shown in the lower row of FIG. 51. To be more
15 specific, when the right-view video stream includes the damaged pictures 6501, the
2D/3D display device may display, in replacement of the damaged pictures 6501, a
pre~-prepared supplementary picture 6801 having a single black color. The following
describes a 2D/3D display device whose functions have been extended to execute
the above method. When the video decoder 57 notifies the picture switch 60 that the
20 rnight-view video stream includes the damaged pictures 6501, the system target
decoder 4 outputs, to the right-view video plane, the supplementary picture 6801 at
the timings shown by the PTSs of the damaged pictures 6501. The above structure
can prevent presentation of the damaged pictures to the viewer, thus reducing the
level of discomfort that the viewer wouid have to feel.
25 [0352]
As yet another modification, the 2D/3D playback device may display
pictures during 3D video playback as shown in the lower row of FIG. 52. To be more

spectfic, when the right-view video stream includes the damaged pictures 6501, the
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25 the systemtarget decoder 4. Upon receiving the decode cease
instruction, the BD-ROM drive 1 ceases read-out of data fromthe BD ROM
di sc. Upon receiving the decode cease instruction, the systemtarget
decoder 4 ceases decoding as well as outputting of audio to the speaker.

Here, if 2p/Phahspla éie%i&aexhagidir/]ygi (88 sis gngﬂ%?,S@fcﬁﬁ'e 8501 [ @ iabgiﬁgmsé;f' deo

pl ane at the tifme of recel he d e ce Instruction, stem

target degodamagedahit@&reiniosh Widd itRg d)dfma;glahs REGL U Sk &W@E?dﬁhea“d
b thg ? shown in

notifies the plane conmposition unit 5b o pause status.

FI G 56, félhevipp aleecrHRPOED/BI0fispIAk tdedleveERle MBSt 8 HgY $eers bAbNSed fom t he
systemtarget decoder. The 5 pause status includes a flag indicating into

whi ch onexafutd the dbett manel. Wb the eytwHeR o/ iiAgResnt RIdRS thPashae out put
by the systemtarget decoder has been witten. Wen the last picture

decoded andirosibHilk, thy sydwem syrgttedacbaergebuganotethe rast-hesn videb g2, tHat o t he
| eft-view video plane, the switch 62 of the plane conposition unit 5b

sel ects suppl¢reéntanyi pwiwiedet! lpkate amiagy sbeeon ade PISgeaifethef ®maged
superinposition 10 processing. On the other hand, when the last picture
decoded BW&reudpit. glylliﬂ&hfé& wenelietaghjeticdeddeestrbas ibdadesmtiet danagadt o t he
right-view video plane, the swtch 62 of the plane conposition unit 5b
sel ects PR&ETEF didlyithey ybigab tplzahdeesden i deddpitifis thar daneged picture
superinposi tion processing. The plane conposition unit 5b perforns
processi AYPHFPaTHebI HpdBathgre r@cgeﬁlémoé@ﬂ vicdds dispteyedi phired heith pthenes at
intervals 15equivalent to the frame rate at which 3D video is played back
(dou{jq e PHESPPAdRE damassd pigvrero 2. ondi&D) putppisajethedsBryiew Sadenplape, bel ow

is a desgriptipn of a 2D/ 3D playback.devi ce whose functions have been
ext endedﬁ}ed’pué’}?gewy H?%Ct%ecégg ﬁ%&ﬁd&nmgsoﬁ%%ma@b{ g Bl'papt ther dgnegadr es of
t he 2D/Ie.f%-eye vi deo. a g #h ri ght-eye video displayed at the tine of 20
i ssuancel o1t h(g)uBkﬁgsértq ﬁ { 'uip? OVEHITCHBE eFaF Y VERe PRREGRBUPRAY thet i on
fromthe even rQcessin nit .17. or. the program execution. unit 11,
he o nyaREkedH M REIRETRAGD iRl feanfind it IS DeR A B Bh0R Nt a
decode c i ion to the BD-ROM drive 1 and the systemtarget
%@ﬁ@ dRRYE Yed

decoder pon réceiving the decode cease instruction, the BDROM drive 1
ceasgs rgagsput of data fromthe BD- ROMdisc.

As yet another modification, the 2D/3D playback device may display
pictures during 3D video playback as shown in the lower row of FIG. 53. To be more
specific, when the right-view video stream includes the damaged pictures 6501, the
2D/3D display device may (i) generate supplementary pictures 6801 from (a)

20 pictures of the right-view video stream that each immediately precede the
corresponding damaged picture 6501 and (b) the damaged picture counterparts 6502,
and (i) display the supplementary pictures 6801 in replacement of the damaged
pictures 6501. The following describes a 2D/3D display device whose functions
have been extended to execute the above method. When the right-view video stream

25  includes the damaged pictures 6501, the system target decoder 4 (i) generates
supplementary pictures 6801 from (a) pictures of the right-view video stream that
cach immediately precede the corresponding damaged picture 6501 and (ii) the
damaged picture counterparts 6502, and (ii) outputs, to the right-view video plane,
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25 Upon receiving the decode cease instruction, the systemtarget decoder 4
ceases decoding as well as outputting of audio to the speaker. Here, if a
picture is being witten to the left- or right-view video plane at the tine
of receiving the decode cease instruction, the systemtarget decoder 4

wai ts UnEﬂé s letrﬁé?lgarg dn&me% 6%0‘1:%9?1?0 fighin Vé\soﬁg %dtheﬁi'gﬁ’ of tfhist nﬂ?ﬁﬂ%@ﬁt

pi cture has en out to the t-vie | ane

pi cture gf&%ﬁre@@%pm &B@@%uétﬁreoéantﬂ}gvérﬁf tres%hﬁ‘ﬂ?ﬂ lo ﬁe A SRBpichilg system

target decoder 4 further waits until® a picture o t Vi ew vi deo

stream whighviesc, Qh@serééhﬁﬂlgv%}i@%M'o&“‘%ﬁqd@xﬁfﬂﬂttﬁﬁt ﬂh@&tle@ércwm Rilpgt to the
| eft-view video pI ane decoded and output to the right-view video

pl ane. The&lsystemtarget decoder 4 then notifies the plane conposition unit
5b of the pause status. Upon receiving the pause status fromthe system
targes dewdsdgr, the plane conposition unit 5b alternately perfornms (i)
processi ng of superinposing the left-view video plane with other planes and
(ii) processi nfhotbowdersidigeasiedght pybaghinethodwindithe plapbavkedamiddroaicher

pl anes, at 10 intervals equivalent to the frame rate at which 3D video is
pl ayed batkzed ©358fseTihese ponaies dasndt fve diesded fhé andohagehlmugs iphacessi ng
of pausing the 3D video. 15 [Fourth Enbodi nent] This Fourth

Enbodi neheersédesciibed tias thesdasagadeidatres 610 luotunduddd ot fhelrighteires video
constituting 3D video and a pl ayback nmethod and a pl ayback device for

pl ayi ng Baesntihgoest withoutsages thitobsehozodescabed sthiectingh kromlpgapdiebicbes t he
data structure of still images constituting 3D video and a playback nethod
for pY ayimn@ wekwvhere thejdamaggdgustures 6501 are included in the left-view video

stream (in this case, the processing performed with respect to the left-view video
stream and the processing performed with respect to the right-view video stream are
interchanged). It should be noted that as has been described in the present
embodiment, in a case where the pictures of the right-view video stream are
15 configured to refer to the pictures of the left-view video stream, a damaged picture
counterpart of the right-view video stream that corresponds to a damaged picture of
the left-view video stream would also become a damaged picture. For this reason,
when the left-view video stream includes one or more damaged pictures, it is
effective to use methods of replacing both of the damaged picture(s) and the
20 damaged picture counterpart{s) with other pictures—i.e., it is effective to use the

methods explained with reference to FI1Gs. 50 and 52.

[Third Embodiment]
This Third Embodiment section discusses pause processing of pausing 3D
25 wvideo recorded on a BD-ROM.
[0355]
As shown in FIG 54, when the user issues an instruction to pause playback

of 2D video, a playback device decodes a picture of the 2D video that is displayed at
102



[ 0360] FIG 57 shows GOP structures of still images. A GOP of a
| eft-view video stream stores a video access unit of an I-picture. Stored
at the end of the video 25 access unit of the I-picture is a sequence end
code 6401 for notifying the primary video decoder 31 of the end of the

vi deo se h q - d I de in
he case f REEQ SoCaNS Endbr Lans cnanoctiRy Raddisl 3y SRR HFs T -

ri ght - eye; &GR of i - M) i : i : nit of a
bl ctur o Phe 42 Bpiieaie ) MK HE IS0 S cBpREuR %R ndFERRE

cor r espopghded t1EFhRE if ReuddeUir th et i1deN, SlfLatwd RRoasR] BOBgkdRqt hi s
pi cture shows the sane tine as a PTS assigned to the first |-picture of the

cor r espoBgi Ngla@Rkodevidtewhed the/ i W i¥uds an ShiRHon Sb e laybhek sndpof the
first picture of the 5 right-eye GOP is a sequence end codé 6402 for

not i fyi ngiddoetherfingampthoddanidhes aHewn 34 Fo6. 331, iend d@éodeme?l‘éhﬁl@ of segluence.
Below is a description of a 20/ 3D pl ayback devi ce whose functions have been

ext ended ot eighl-ajewbaidko giat 4 displages acthesimé of is8gand of ithkepausAdsunitioncase
where the 2D/ 3D pl ayback device attenpts to play back the left-view video
st r eam 16nd ketp dutpgttitethet ddcbdedrpgpase shoivani instRildBon56 anc@Dheidase isl N t hi s
case, if the video access unit of this still imge stores the sequence end
code 6401ssuehiethprienend mathieb whichdersh®wnoin Fhe 28B3D @l dydrsicka geiri cfe ceases
decode processing after having decoded this video access unit. This way,

t he deco#ltyicy 0b 8y kel iand might-yerw yideesl thaiane displayed neste Winded issuarss uni t
i's in(g)ut to the primary video decoder 31, thus 15 realizing playback of the
sti | 10 neféhe museqastudsion) and; kaggeoutputtingyibel deerdedvippan of pictetse sa! freocessi ng
is resunmed by .the playback control unit or the like issuing a decode start
i nst r uct IFUCloBE §ancR! e davses isshdNoten there By heHaod ypaeoDeymmapisay back

devi ce at.tenpts to 20 play back the left-_and right-view video streans

i ncl udi néorﬂ@%& Wﬁuﬁer&gasét@ﬁcmﬁ e P ofsﬁPlgsS%%\aw OVEREOARGthedS, vi deo
decoder 31 jgnor.es the, sequence _.end code 64 stored inh the video access
oot b DR G P R R 0E Buh Do P B B e R ch dlbrenca org
code 640ﬁ§§%§red in the video access unit of the right-view video stream
That is y, if the sequence end code 6402 is stored in the video access

22 uabt o herfl o SARe SIAAM ol JIRLL RO ERRchyal cowoes
T R T e R R R
3D video playback.
[0357]
Firstly, below 1s a description of a 2D/3D playback device whose functions
20 have been extended to execute the first method of displaying a picture of one of the
2D/left-eye video and the right-eye video at the time of issuance of the pause
instruction. Upon receiving the pause instruction from the user event processing unit
17 or the program execution unit 11, the playback control unit 7 of the 2D/3D
playback device 200 issues a decode cease mstruction to the BD-ROM drive 1 and
25 the system target decoder 4. Upon receiving the decode cease instruction, the
BD-ROM drive 1 ceases read-out of data from the BD-ROM disc. Upon receiving
the decode cease instruction, the system target decoder 4 ceases decoding as well as
outputting of audio to the speaker. Here, if a picture is being written mnto the left- or
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It has been described above that the sequence end code 6402, which is
identical to the sequence end code 6401 of the left-view video stream 1is
stored at the end of the first picture of the right-eye GOP of the
right-view video stream 5 Alternatively, the sequence end code 6402 nmay

have o UfuGichOTIRY BN BNBR BRLYS kit HORb L RgnRlibRoe For

exanpl e, e sequenc new y defined, or the sequence

end code ! i jovel M J <14 i treamb
F%éﬁ%ﬁtta S%t %‘g{)g&f% %gﬁs el Usid®! oF thrpibige Is &Jﬁ&pu\gMﬂe&%ﬁe HARS y

t he supp 0 e right-virew vi deo stream ternatively, the

sequencey aﬁ@gl&gﬁégﬁowitbﬂ) Bﬁmeﬁﬁﬁge R¥athdI e deeRae i W G.Cob, e pidrRr mati on

illustrated in F to which a flag has been added, the flag indicating

whet her th@p6ai6ESRRTY ReeMkd e F&%@Ss@atﬂ@ iffon $hd HRtdraShrg¥l eRdaECERS UNit
of the GOP. This structure clearly distinguishes the sequence end code 6401

of the | ghisevitas Vheledesss fRamnlifcaihg hgtosetines enthe tde H¥0Agetvieke
right-view video stream and nakes it easy for the primary video decoder 31
to perf oxideprydaes shadasohbiplydngutlivp doksitshen sirghd décvdgeBasabecdDrvittdeo.

[Fifth Enbodinent] This Fifth Enbodi ment section di scusses a pl ayback

met hod afWdha theaykiagkiure decotindi el Hopupéyfthe Mysigns pegdtadecpiayhackeanf 3D

vi deo recorded on a BD-ROM 20[ 0363] Bl ocks shown in FIG 58A

r epr esentvritienantoghey dt-eevevidso planehthelsefitch Qnef the ghne ¢pmposiiosungdivs. Wit e
bl ocks represent extents of the left-view AV stream and shaded bl ocks

r epr esenselests ghe debfviemevidpgiiang esv aAvideor plane Regetads €01t FyReRGRRSitiondi cat e
positions of entry points. 7109A, 7109C and 7109E are entry points of a 25
| ef t 19i ewragcsrdes. sor daenaithes] landd whent the lagk plourevieavdest ppdfutpt doBthend 7109D

are entry points of a right-view video streamincluded_in the ri %ht-vi ew AV

stream AYYeMdarpgiodecodadias beep writtengatodha riehoyienrKes BiwcaH e dE g TS
e ek BB ot b b ShST ARG B ST R o
o ctur e RedrRdal SSE AP Tp PreGriner T 8) PEOCHETRRPISHEY o BEAFOr mat i on
'n or der DRESHERE bF RHEStP e P oo b AR Aol s P e i IHEBelsary 1o
et 101 o0y ded: e S Al Ygh POV ERL Fhafted B R0 B B St s of
the ri ghﬁf%-h?cﬂ’?t}:?@%o%%ﬂ?i%ﬂ bf&%%t his tinme, as shown by a playback path of

the 3D video Tn a junp nmust 10 be performed every tine the
L, okl SRS b RO 1S RBle L v e

functions have been extended to execute the second method of displaying a pair of

pictures of the 2D/left-eye video and the right-eye video displayed at the time of

20 issuance of the pause instruction. Upon receiving the pause instruction from the user

event processing unit 17 or the program execution unit 11, the playback conirol unit

7 of the 2D/3D playback device 200 issues a decode cease instruction to the

BD-ROM drive 1 and the system target decoder 4. Upon receiving the decode cease

mstruction, the BD-ROM drive 1 ceases read-out of data from the BD-ROM disc.

25  Upon receiving the decode cease instruction, the system target decoder 4 ceases

decoding as well as outputting of audio to the speaker. Here, 1f a picture 1s being

written to the left- or right-view video plane at the time of receiving the decode

cease instruction, the system target decoder 4 waits until writing of this picture is
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In view of the above problem as shown in FIG 58B, the picture indicated
by each entry point of the right-view video streamis additionally disposed
in a 15 position adjacent to the position of the I-picture indicated by
the corresponding entry point of the left-viewstream (i.e., the I-picture

the 3D viBuBIeear oher 1% e BGPTSR B Sl Grbe R ikuivinke S&%ﬁ%%??g d

[ f L, - Vi I d t . Sh f T kets i [
Phecorr o ditmigi Bl FhOPERLIBANS O s H-Beblufieo (HeB58 Bisoilibhors.
storing (g

b _ f2 Vi O I SEved cHE 7S e
ant 1y potmeebIoRa IR bl e B GE DERAEPY S Miled PRI LRRRNGI Cat ea

o the £RbbE BSRLcbatOP ! b habiAe8uaht B The LOR0RL [ah M, A0 iex AP ©

of the first ICtufre own I n e equiva 1?)icture

(1 C81 e BYakNEAIHRBANC - ST Vid88 Tt Skl AL d5Ra | T oam

(the picture stored 1n the entry pictur Si ze Isposed’in a

posi ti on nofidks it Sand bapuBad hﬁlt tsherhAs :}:\)Ihhé%nst&fus.tlbb&x rr%ec%v?%%fhl% Sﬂa‘&gé cate

by the first entry point of the left-view video strea to be

di spl ayedt4pa fioth \thd Rydtha @k WeRoddrOHRd pld By GMidrY ulit 4 hRerhatedy 2z€ 7102
as the 3D video. The entry picture TS size stored in the first entry point

of the | gbtfomhef) pratessist bEaPesiigSinanthaned vidw TRleD peRtwith BHlepdgdes n t he
| eft-view AV stream the TS packets storing (i) the equivalent of the

pi cture iandi(ipprededing ditsuperimpepiandhaigghnticy Pided bladk witleothgplan¥d, @y Vi deo
stream 5 and (ii) the picture indicated by the first entry point of the

| ef t 107 ewnteivdboeii vabannto Tivafrains ratt e wiidtr YD piiddous @lahSd dhale stored in the
first entry point of the left-view video streamis indicated by an arrow
7106 sholW¥i&% FI G 58B. \Wen performng fast forward playback of the 3D

vi deo, the above structure allows sinultaneously reading out the |-pictures
of the left- addis ¢qyipludesahe deshriptionrefthe, paise pro@dsiog ng paneinghadiber of
junps performed during the playback. [0367] In order to realize the
above st Miflure, the left-view AV stream may be assigned PIDs for special

pl ayback and store I-pictures of the right-view video streamin
correspondence with these PIDs, as shown in FIG 59A 1In this case, when

15 |[Fourth Embodiment]

This Fourth Embodiment section discusses the data structure of still images
constituting 3D video and a playback method and a playback device for playing
back the still images.

[0359]

20 First, the following describes the data structure of still images constituting
3D video and a playback method for playing back the still images.
[0360]

FI1G. 57 shows GOP structures of still images. A GOP of a lefi-view video

stream stores a video access unit of an I-picture. Stored at the end of the video
25 access unit of the I-picture is a sequence end code 6401 for notifying the primary
video decoder 31 of the end of the video sequence (note, the sequence end code
6401 1s Sequence_end_code in the case of MPEG-2, and EndOfSequence in the case
of MPEG-4 AV(C). A right-eye GOP of a right-view video stream stores a video
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15 playing back only the pictures indicated by entry points (e.g., fast
forward and rewi nd), the 2D/ 3D pl ayback device only reads out the left-view
AV stream When the pictures of the right-view video streamread fromthe

| eft-view AV stream have been input to the PIDfilter 23, the systemtarget

decoder 4cgdss gt 20/ BRiRLRYRAGE dR¥IaGEd tranal ¢ith gt arefI-phese f alures to

the TB 54 and perforns decode procesSing 20on the right-view video stream

[0368]  correspoblif@, GOP of dRN lchiovitRatilig® sirBanaPOPES Hskighbdi® thik HRctugf t - vi ew
AV stream nmay store pictures indicated by the entry points of the

right-vi ellows deosahe eiare 408 PIfegisidned| @ythadlest Reictirowt ths dolesdind n this
case, each of these pictures is stored in the 25 right-eye video access
unit 720G0OP dfhbefleftstiew et sireamnStdred aorthespind g BOP padtutehef lief t - vi ew
video stream (i.e., the right-eye video access unit 7201 of the picture to
be di s§pl axghttepalGORisva tdqueachendi cidarcd 08 ffot hetifivirghtheirewaryivdés déaodan) . The
right-eye video access units 7201 are each stored in an area that can be
defined &3 o theesl vighofidepisequamce.espondi ng vi deo access unit, so that the
2D pl ayback device cannot play back the right-eye video access units 7201.
When pl ayi ng bB¢lovont ¢ deperipsion: ofr @ 2D/ AR Waykegkidevere whogsofumcsopehgve  f ast
forward and rewind), the 20/ 3D pl ayback device only reads out the left-view
AV st r eaReeveEgngadeionlgnbackystillimpses sepessting pPs1gap Assamgfa qage whicght - vi ew
vi deo stream have been input to the PID filter 23, the systemtarget
decoder ahf‘of?-fl/g@ nggﬁfkmdﬁylﬁacwmﬁc@ Phan e dhedel-'aewt Kiglse $iegRt - eye
vi deg access. .units 7201 to the TB 24 a forms decode processing on the
| Ghi0y; S oeHEchE S dRpt o oS m i P Kb et 1200, I Hirie, & hertiBsmodi ont
section discusses recar.din evice for perfarm,n e,recordi ng. net hod
descri bed“fH® I'E‘Pﬁsqf%@ﬁﬁﬁ ilﬁ]@ﬁg.s T%%@]Seﬁﬁ%‘%et Ctoéisgir‘%?n@er@frﬂw ‘8@6‘1 o be
realized ;b he,.real,-t i ecordinng, 15 technolo t he recordi device for
bor for m et VeBBHA AETRASH detie GRORALH s AP R Hir SR e and
records ream fil n.the.BD-RE, BD-R. hard disk i conduct or
remor y e A B, abtits it B Rl oo i athiye d 23PAE o
stream oRLgl fefheb¥ex fdeo access unit is input to the primary video decoder 31, thus
15  realizing playback of the still image. The next still image is played back when the
decode processing is resumed by the playback control unit or the like issuing a
decode start instruction.
[0361]
On the other hand, in a case where the 2D/3D playback device attempts to
20  play back the left- and right-view video streams including the still images shown in
FIG. 57 as 3D video, the primary video decoder 31 ignores the sequence end code
6401 stored in the video access unit of the left-view video siream, and only refers to
the sequence end code 6402 stored in the video access unit of the right-view video
stream. That 1s to say, if the sequence end code 6402 is stored in the video access
25  untt of the right-view video stream, the primary video decoder 31 ceases decode
processing after having decoded this video access unit. This structure enables
playback of both still images constituting the 2D video and still images constituting
the 3D video.
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20r ecordi ng devi ce encodi ng an analog input signal in real tine, or a
transport stream obtained by the recording device partializing a
digitally-input transport stream [0371] The recordi ng device for
performng the real-tinme recording includes: a video encoder for obtaining
a video gphsegm by encoding a video signal; an audio 25 encoder for
obt ai ni ng an "audi o stream by encodi ng an audi o signal; a multiplexer for

obtaining a di g hal bsdy BaBLR LIGVIRES theTRuBAIBENPYolY d4bP! Gtidi0;d he

video stream audio stream and the |ike; and a source packetizer for

conver t i @entiSaPRCHKEes3qe@is tanlUtdde B4 eoftingilbRlvish VoD dfeathes MIEG 2t TS
format into source packets. The recording device.stores an MPEG 2 digital

st ream halé Bgd k€ahe dapveichied dfnthe riélﬁ—e?@@@? PRGkekghOfERt viled Qrédin AV
streamfile, and wites the AV streamfile onto the BD-RE, BD-R, or the
i ke. s Whenitdrhmivdtygitlicaseqatneaend coderddoanay hvee §oniquelfornatdedignbiientyecor di ng
devi ce perforns processing of generating the clip information and the 5
pl ayl i st fonfhermgttiview iviiddoheramantior.exMupée, sheséduenat kyd cobie 640 enaysey
requests the recording processing, the control unit creates an AV stream
file andngwly dpfines or tet sequehid endrvde HHE2 BExyRE: defindre eBDaRvely G837 Ale Af t er
this, when the starting position of a GOP in the video streamis 10
det ect ed righbivicvheidep sirsporhy Hter swpldomgniaryf dasamod thes right-view dded seearor when
the GOP of the video streamis created by the encoder, the control unit of
t he recordicagptysl dee ststugnes epd coda&4pF snaf beteplaned hy phe daealepositet oned at
t he séart f the GOP and lélﬁllé t he packet nunmber of the source packet that

t f

storé OENaiqn Hiyswated 8 ipavhadpa flagchasdwieniadded. the flep tiedicating pai r of
the PTS and.th acket nunber into the entry map of 15 the clip information
file as évqﬁal}eft cqpesparshipg vidpogcaesspindp th fast viden apesss veit of BigchOPi ne a

GOP is generated, a pair of. EP. PTS entry and EP_SPN entry.is ditionally
written ﬁnﬁf%%%ur&n?lﬁvlwtwrgﬁss £8 SCTUEPER FRETNCT SHE. Ofsdhee IR ¢ he
starting rtion of a is an | icture,. an "is angle change" f]ag
havi ng bé]g(P oss&ea?loﬂo%ﬁgq%e@&%&n?goge %ﬂﬁé Oéftﬁ%ﬁghﬁ%‘%iﬂ%o éﬁ@aqEFﬁ_“i‘iDN
entry. t O startin rtion,of, a GOP i s not.an i cture,
on 1 andives ISRy 108 R0 pPREGY WAEE GB 3T o hdorm Brolunal b Pisis ot
EP_PTS e [ 0373] Further, the attribute
i nf ogﬁat :B%%thxg@gllgﬁagg%sﬁ]ﬁﬁdg%l ipinformation file is set in accordance
with the attribute of the streamto be recorded. After the AV stream 25
file and the clip informati on have been generated and witten onto the
BD- RE or kit BRRdimehf]e above manner, the playlist information defining
the playback path via the entry map in the clip information is generated
and written ontrgisttigh BbhiREiREnt £24iBPIRCuMBER JhithcRMOSESPalPa BlSHMED Wi th
the real-tinme recording technol ogy, a

device for performing special playback of 3D video recorded on a BD-ROM,

20 [0363]

Blocks shown in FIG. 58A represent interleaved extents of the left- and
right-view AV streams. White blocks represent extents of the left-view AV stream,
and shaded blocks represent extents of the right-view AV stream. Reverse triangles
indicate positions of entry points. 7109A, 7109C and 7109E are entry points of a

25 lefi-view video stream included in the left-view AV stream. 7109B and 7109D are
entry points of a right-view video stream included in the right-view AV stream.
Arrows 7101, 7102, 7103, 7104 and 7105 each show an area of TS packets storing

the picture indicated by the corresponding entry point. Once the TS packets in these
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hi erarchi cal structure conposed of the AV streamclip information and the
pl ayhst information is obtained on the BD-RE or the BD-R Thi s
concl udes the description of the recording device for performng the
recording nmethod by the real-tine recording. Next is a description of the

recordin dl%jc enf.or:m T LN t hod. by the .pre-f.or mat
recordi ngi.réd[go E]ﬁee{lolrea& q{?els 1rg}eug‘gsr Magcgdt%g\g&ggeg@g%r?%gﬁ %aélrge idg(‘(ﬂjé:éld by the
aut hor i ngpstatfe,l i di o, Har gl [ ' mvie contents. The
Fecordi ng Ses reat BPrRQPHELACH) HEkRe TN s T WA M IR LS FRTR

accor di ngati0sih8l ARRKRH088 oBftht & ' af @ eam

t hat has been conpressi gn er?coded i%s%ggﬁ%@?%l'ﬁx@g)o\%ﬁtf Logte@r%)ﬁ%(;g@%%ﬁard, and
a scenariprgdescri bing how a novie title should be played back, are
generated. Then, a volunme bit streamfor a BD-ROMincluding these data is
gener gt ed03d4]1G. 60 shows the internal structure of the recording device. As
shown in 15 FIG 60, the recording device includes a video encoder 501, a

material creat loordstith RRRrmafasCfRitvatd plsBedaiieorD Uiddo, 30R n@eBarPiPgr am
creation unit 504, a nultiplex processing unit 505, and a format "processing

uni t 506 .pldy08atE] paliseofviidbpicares deaticHEl bgaheeatre polred bf tRNfHLvieht vidéew Vi deo
streans by 20 encoding left- and right-view unconpressed bit map inmges in
accor dansteahtahd (i pivpures sadicatakbi dek entchpeistMIEGe 4igAVCicw vIMREGH2amAt thi s
time, the right-view video streamis generated by encoding frames of the

| ef t - vi evdvihigdbing tas showbybyt hplaybackrpagh of thed PvidbodhiRIE. 8%k odjump must t he
process of the inter-picture predictive encoding, the depth information for
3D vilBleo bepeaiormad teweryf Hime thotpiconra mdicrtel by eable caBy Ipeft-is qriayedi puk- vi ew

i mges, and the depth information is witten into a frame depth information

storage Uit degmades theplaypadopasisagaee shtheal/PRatlayhask ideviceect ors in units

of 8 x 8 (% 6 x 16 macrobl ocks, so as to performimge conpression with
use of cé ated characteristics of pictures. [0376] Assune a case
where notion vectors xtracted in units of macrobl ocks fromvideo that

re
shows a house Ih"‘c%ogg& Grigoblsan #s shpwndni G A8Bt hecRjewiméndieated hown i n

FIG 61.,In this.case, inter-picture prediction is rfornmed between |eft-
by eacﬂ éntry point or% tlele lg)ght—-VIGW \Edeo streamnls add%?onaﬁyncﬁsposed in a

15 position adjacent to the position of the I-picture indicated by the corresponding entry
point of the left-view stream (i.e., the I-picture to be displayed paired with the
picture of the right-view video stream as the 3D video). Further, the entry picture TS
size stored in each entry point of the left-view video stream shows an area of TS
packets included in the corresponding extent of the left-view AV stream, the TS

20 packets storing (i) the equivalent of the picture indicated by the corresponding entry
point of the right-view video stream and (ii) the I-picture indicated by the entry point
of the left-view video stream.

[0366]
Taking an example of the first I-picture shown in FIG. 58B, the equivalent

25  of the picture indicated by the corresponding entry point of the right-view video
stream (the picture stored in the entry picture TS size 7102) is disposed in a position
that is contiguous with the position of this I-piciure indicated by the first enfry point

| of the left-view video stream, which is to be displayed paired with the picture stored
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5 and right-eye images. As a result, no notion vector is detected fromthe
portion of the inage corresponding to the "house", but notion vectors are

detected fromthe portion of the inage corresponding to the "house". [0377]
The detected notion vectors are extracted, and the depth information is 10

general s gupe RS baot SIS Lt B vilequl sy spkeved he depth

information Is, rexanp an i nage

havi ng { hee 45t Ba@f FhANG Bl R HOR7 BlaeING IR SEARL 67 &8L I0nry 3{%@?2

generates streans such as an audi o stream a pr es ti on cS

stream angluasd i,irm}ﬁ:rléﬁlxjié’\@@f@b?é‘ein?,sthét]rse?ﬁ%(g%gs%l‘é‘ﬁ% §i§%het S2196NG" AL ed

streans into an audi o stream storage uni sentatl onh graphics

st ream stgc@ge iﬂm&a{tecﬁggtﬂle %B@eﬁibnﬁﬁige&?tﬁ ip\()ﬁlt%f?tﬂ@irﬁllt-ﬁﬁ%\gmc% Qrage unit

502c, respectively. [0379] 20The mater creation 2 creates the

audi o 5st ra@nfif)the pedetiengdReariy @SB bhtebidtOY (B MMR VAR vids ks by a

conpression nethod such as AC3. Other than'this, the material creation unit

502 cr eatHmt &, phessn piciwe T métsﬁdihrtﬁé!ﬁﬂrétQnﬁyﬁ)@ixﬁtdﬁﬁéﬂeff@ﬁ@% vigesf orm ng
to the BD- ROM st andard, based on the subtitle information file including a

subti tl e stwageis adiiatgl &y ahiaovg,71a6dhswbt int FEG, 2B ehfies tferfrsih@sast ade-in
and fade-out. The material creation unit 502 also creates an interactive
gr aphi cs fetwardnplagbackf of ntht 310r vithe, tenubses eencuonfLiomsnginididhbeuddp- ROM
standard, based on the nenu file describing bit-map i mages to be used for
t he menu,readiangoit thed-meturdsefithit tefinandrigityedy sidebheemanthuarduting tHe spl ay
effects. [0380] . The scenari o generation unit 503 generates a
scenadfi o Twnhehe! BmRoperfamedduring theploybatice with i nfornation on each
stream generated by the material creation unit 502 and the operations of
t he auth pf’@f{:} staff via the GQU. Here, the 5 scenario neans files such as
an index file, .a rrgvi e object file and a playlist file. The scenario
generation uni {05 eraY%EP%éﬁéb%taégV%l sparahetiBe felihacded¥ ratisiany nvyi b
strean(s) constitutes each AV. sireamfor realizing the nultiplex
processi ﬁ@Slg‘I‘F‘FL P&ﬁ? rﬁ’g tSP%?ﬁP@é’{’%ﬁi e Sselatcayes iof dbe righteliswvt vides ndex
file, the, novi.e object file th | aylist file,  are the sane as the data
structur étTS%IE(}PiCBBJSSR%dﬁ?@SW%Eg%SE@m %/S shown n FIG 30X In this case, when
15 playmg back only the pictures indicated by entry points (e.g., fast forward and
rewind}, the 2D/3D playback device only reads out the left-view AV stream. When
the pictures of the right-view video stream read from the left-view AV stream have
been input to the PID filter 23, the system target decoder 4 of the 21D/3D playback
device transfers data of these pictures to the TB 54 and performs decode processing
20 on the right-view video stream.
[0368]
Also, in order to realize the above structure, the left-view AV stream may
store pictures indicated by the entry points of the right-view video stream for special
playback, as shown in FIG, 59B. In this case, each of these pictures is stored in the
25 right-eye video access unit 7201 of the first I-picture in the corresponding GOP of
the left-view video stream (i.e., the right-eye video access unit 7201 of the picture to
be displayed paired with each picture of the right-view video stream). The right-eye

video access units 7201 are each stored in an area that can be defined as a reserve of
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10[ 0381] The BD program creation unit 504 creates a source code for a
BD program file and a BD programin accordance with a request fromthe user
received via a user interface such as the GU. At this tine, the program of
the BD programfile can use the depth information output fromthe video

o ooossi ﬁgéu??%% ]&“&-ﬁﬁ%ﬁ?&%&é’%nﬁrﬁ@ 5 b TR BPCoIA R e et e Y vt Py
mul tiple el e B gvé WY abbLaNEs G}% W%%ﬂ Vélg}( gg%a@?a%mﬁezgﬁ% 9 data,

such as t eo stream r|g -vie

audi o, sqgg;cgﬂe@sb @ﬁg, Lﬁﬁfﬁ&@@% f%/ég?&vaﬁ@%éﬁwﬂl 2*}1% Qﬁ/@_{) Pﬁ@@a{% h?v Fe Chat

mul tipl ex proces 0 generates a ¢lipIn

mekes a paHly roMds f@)u%ﬁﬁléi\‘f WEkeaMsitdg, wh{%ﬁ%ﬁé nEB?eﬂ?@Wﬁi'eB'a@&s%ﬁﬁ?%d)f‘g uni t

505 generates the clip information file by 257associating, as a pair, (i)

t he entr yofMROTIGRNETeM Bled¥irddhe hi bl i8%uPoQRE PD Ttc QBt e Q9stbinS@tder and
(ii) attribute information that indicates audio attribute, inmmge attribute

and the |ddseddrod Faph HdBEARldyBaetdedick trdlerAVasd bﬁalﬁ@sfelﬂu%ht -cllgevighs uct ure
of the clip information file is the same as the structure that has been
descri bedcoesstunitsaldiN eto taatidlisHedmdsperf@dBadecode procedding foarth@tright-9¢essi ng
unit 506 generates a disc image in the UDF format (a flle system conf orm ng
to the BDufR@Mtstrandard) by arranging, in the format 5 conforming to the

BD- ROM st andard, files and directories including the BD-ROM scenario data
generated by the scenario generation unit 503, the BD programfile created
by the BD p ram creation unit 504, and the AV streamfile and the clip

[ nforiﬁatll&ﬁfh%il@bgélﬂmrdi ed by the nultiplex processing unit 505. [0385]

This Sixth Embodiment section discusses a recording device for performing
the recording method described in First Embodiment.
[0369]
When the recording method is to be realized by the real-time recording
15 technology, the recording device for performing the recording method creates an AV
stream file in real time and records the AV stream file on the BD-RE, BD-R, hard
disk, or semiconductor memory card.
[0370]
In this case, the AV stream file may be a transport stream obtained by the
20 recording device encoding an analog input signal in real time, or a transport stream
obtained by the recording device partializing a digitally-input transport stream.
[0371]
The recording device for performing the real-time recording includes: a
video encoder for obtaining a video stream by encoding a video signal; an audio
25 encoder for obtaining an audio stream by encoding an audio signal; a multiplexer for
obtaining a digital stream in the MPEG-2 TS format by multiplexing the video
stream, audio stream, and the like; and a source packetizer for converting TS packets
constituting the digital stream in the MPEG-2 TS format into source packets. The
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10At this tinme, the format processing unit 506 generates 3D netadata for
the PG stream |D stream and secondary video stream by using the depth
i nformation output fromthe video encoder 501. The format processing unit
506 also (i) sets arrangenent of inages on the screen automatically, so

that the not r it } Cl:S: of V] jq ). adj usts

of f set ngﬁggﬂgode?}:%t At%(%f)t ]slblg(?aﬁgt&%l\f/:%r%t%%ﬁjlgagg%ﬁ’%g? ﬁer ég %lll?glel ayout
of the di i i j i ; t cture
of the 115 Boac dGRERAREEY! AV Hramhfk, ahd el AV B FE SN o The

gener at eBlREE BIVBYQrithe RRE. WREQONH Ngithiuleds Watfudt Bictdnk®] ahittrend il e
| ayout described in First and Second enbodi nents. The BD- ROM can be

manuf act weaddiy &epbiftiend Bﬁ)c@%? aF n@ia_@iﬁgitﬁagﬁig mfernskaton sid fied for ”
t he BD- ROM press 20 processing, and perform ng the BD ROM pressing

processi miaydist idfbemgtainain {H3B@MotEMe Rl ficsiyReten dhoGiséerdgaesté e

Real i zi ng Managed Copy) The recordi ng device may have a function to
wite a degirtial ptocessmd)ytheanaged capyc2aldd387]AV stream Milagad £ofip i s
technol ogy for conmunicating with a server and enabling execution of copy
only if tihfermefpyn fik @b lenBDeREed tlanBDpRr i tt ed. The nanaged copy is
utilized when the digital stream playlist information, clip information
and appll0Z&li on programrecorded on a read-only recording nmedium (e.g., a
BD-ROM) are to be copied to another optical disc (e.g., BD-R BD-RE, DVD R,
DVD- RW and DVDARR) thish avhiend itk stagting pesitoatifea fe@Puim (he. gideoasired8m menory
card, Menpry Stick, ConpactFlash, SmartMedia, MiltiMediaCard). This

t echABl o@ptasisdesomithe tgpsparh placany inmay fmmmovtsideolis desiner o1 when tlah GEYP

limting the nunber of backups and peimtting the backup only when there is
a_char ge %5H'% HECH alEsap is qroaigg Py the encodgp die patiad upted the wepsing damehe
nave 1 he CBUS (6Hr a1 BATHER PSR SIROTSA Y TR0 B9y Wt BRI &
TR TINCTE L G TR T
additionally writes the pair of the PTS and the packet number into the entry map of
15 the clip information file as a pair of EP_PTS entry and EP_SPN entry. Thereafter,
each time a GOP is generated, a pair of EP PTS entry and EP _SPN enfry is
additionally written into the entry map of the clip information file. Here, when the
starting portion of a GOP is an IDR picture, an “is_angle change” flag having been
set to “ON” is added to a pair of EP_PTS entry and EP_SPN entry. Also, when the
20 starting portion of a GOP is not an IDR picture, an “is_angle change” flag having
been set to “OFF” is added to a pair of EP_PTS entry and EP_SPN entry.
[0373]
Further, the attribute mformation of a stream in the clip information file is
set in accordance with the attribute of the stream to be recorded. After the AV stream
25  file and the clip information have been generated and written onto the BD-RE or the
BD-R in the above manner, the playlist information defining the playback path via

the entry map in the clip information is generated and written onto the BD-RE or the

BD-R. When this process is executed with the real-time recording technology, a
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When the managed copy technology is used to copy fronmfto nedia of different
types, transcoding is required. Here, "transcodi ng" denotes processing of
15 adapting the digital streamrecorded on the BD-ROMto the application
format of the copy-destination nediumby converting the format of the

or ogr am SU7 S o U5 AR TR BV by Sh A R Rhich dnd dfs FNTR( e,
| over i ng ik hgndlibn Esaékﬁémééﬁh%l;ﬁﬂz)tl@E‘é&‘?{?o g audio streans. In order to

perfoiin transcoding, it I's necessary ain the AV 20streamfile, clip

infoi mation andyp ayddigdesi thE Qfega’iﬂt @fy ﬂﬁefref:%imézsge\h@@ f&bﬁ#ﬁorﬁﬁﬁgrth@ed

real -time recordi ng processing. tional sent

i nvent i on-elctﬁamfgexﬁethaawﬂh@%éamﬁy@eéomlﬁggﬂe& gk BABOGr BRSOl L he

Appl i cant acknow edges "as of now I mpr ovenent 5

changés Q&ﬁldéﬁoﬁﬁﬁﬁﬁnﬁﬁgﬁfe@ewdi@néﬁbﬁwtﬁ@p?@ﬁﬂﬂia@?&coﬁ&ﬂé cs. It is to be
noted that whether or not to inplenent the present invention exactly as

i ndi cat ed0by]t he above enbodi nents, or whether or not to add further
i nprovenents of changes to the above enbodi ments, is optional and may be
determi ned by ftlhe resoddimgr device WesdritedpBergon wded bynphe aBMLSInE heafprigsent
invention. [0390] (Stereoscopic View ng Methods) The parallax inmage nethod
used in HMregictiBnbgddioefir disspheng mefie camdnts5 Thegrdcoriisg i dergesotlther nat el y
inthe time axis direction. Thus, unlike an ordinary 2D novie that is
d|splayedﬂ@EnQ4HWm@nnsmpemﬂseﬁdhﬂowﬁthsMeﬂhoﬂhmgedghboqﬁr&phayoﬁth@taI of
48 left- and right-eye inmages per second. Therefore, this nmethod is
sui t 481 e audoripgestath & diimbisagandbatdemst been eampression tecaded is moesiante
rel atively high eed ThIS stereoscoplc vi ewi ng technique utilizing the
par al | ax W‘%&? }\tﬁﬁi{éd;t g a scenario describing how a movie title should be
played back, are generated. Then, a volume bit stream for a BD-ROM including
these data is generated.
FIG. 60 shows the internal structure of the recording device. As shown in
15 FIG. 60, the recording device includes a video encoder 501, a material creation unit
502, a scenario generation unit 503, a BD program creation unit 504, a multiplex
processing unit 505, and a format processing unit 506.
[0375]
The video encoder 501 generates left- and right-view video streams by
20 encoding left- and right-view uncompressed bit map images in accordance with a
compression method such as MPEG-4 AVC or MPEG-2. At this time, the right-view
video stream is generated by encoding frames of the left-view video stream by the
inter-picture predictive encoding. In the process of the inter-picture predictive
encoding, the depth information for 3D video is extracted from motion vectors of the
25 left- and right-view images, and the depth information is written into a frame depth
information storage unit 501a. The video encoder 501 extracts motion vectors in
units of 8 x 8 or 16 x 16 macroblocks, so as to perform image compression with use

of correlated characteristics of pictures.
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10 commonly used for attractions of anusenment parks and the like-i.e., has
al ready been technically established. Hence, this technique may be the

cl osest form of technology that could be practically inplenented for hone
use. It should be nentioned that many ot her nethods/techni ques have been
suggestequ@gyealize such stereoscopic viewing utilizing the parall ax

i mages, such as a two-col or separation 15 nethod. Although the

al ternate-fr am@@%%%@%ﬁ@ SRR 28 %:ﬁ&c dagrlglgrﬁggésk;&%g%ﬁg?&cﬁ

explained in the present embodinent as exanples 0 et N |qu%s to
real i ze HRamSHEECORCORs ¥ hoeal it EchBLAPIAORI ol ANNEGoMBYoRR Leal | zed

usi ng ot her nethods/techni ques other than t orenment i one

t echni quahiowasinl PIY &S Th tthis cab@ ahiet Pt HRARABANL FerfofREES t}a?é%ab 1]
The lenticular lens in the displ af—?evi ceﬂ%oo rnaly1 %gr repl acg W gﬁﬂanot her

devi cé (eng.rightieydiithagey Aeh r@uBMBOLSItdécthias deh@t&PHBnf WRGIdresn 88 the
|l enticular lens. Alternatively, a vertical polarizing filter 'and a

hor i zont ahe pobge cafregpohiinieto trayhbese dui degioharecl®f bredecpd atsmand
right-eye pixels, respectively. Here, stereoscopic 25 view ng can be

real i zed foytiothef theemage voresipngdinpeo gy ‘@emsef t he di spl ay device through

pol ari zi n | asses including a vertical polarizing filter for the |left eye
and a hodgi%ﬁtal polarizing filter for the right eye. [0392] (Data
Structure of Index.bdnv for Storing 3D Video) It is also possible to
provi de differdie dpued ahotiondesctpis| gs ¢xrant@D aptlathbaidptideniocmanon ia 3D

pl ayback device, instead of providing different types of playlists thereto.
In tHPs Egaeratadhenop peraljarae kbagisy ivdenr dieer3d toded neledisildysd. Hherdssh t he 3D
5 pl ayback devLce,s?Iects "I ndex. 3dnv" upon starting the playback. (Data

St r uct ur dM05BANYH &k Ipeaanmie ANt age dexing Yiesemstresawgn as a framedising here i s

a plurali of . stre , the subpath information may be used as descri bed
above, oﬁﬁ‘%ﬁ?ﬂtﬁlfipi@ﬁﬁ%ri es for nulti-angle may be used. Wen the

"mul ticl i[q tries" is used, it is preferable that the U0 for changing the
angl e be %ﬁgrohi bited after a proper streamis chosen according to the

anot her st reamPRare PER AR LhE 0 BaTri vt e s 0 STodae]
(Tar gt s 0f-ARRLA GALNALS O cdntf dnP RS ir'f%ielc'la@tivéﬁg%'\ﬁ?ics stream, and writes these
generated streams into an audio stream storage unit 502a, a presentation graphics
stream storage unit 502b, and an interactive graphics stream storage unit 502c,
respectively.
[0379]
20 The material creation unit 502 creates the audio stream by encoding
uncompressed Linear PCM audio and the like by a compression method such as
AC3. Other than this, the material creation unit 502 creates a presentation graphics
stream in a PG stream format conforming to the BD-ROM standard, based on the
subtitle information file including a subtitle image, a display timing, and subtitle
25  effects such as fade-in and fade-out. The material creation unit 502 also creates an
interactive graphics stream in a format for the menu screen conforming to the
BD-ROM standard, based on the menu file describing bit-map images to be used for
the menu, transition of the buttons arranged on the menuy, and the display effects.
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15Not only video streams relating to the main content of the disc but also
t hunbnai | i nages nay be provided separately for the left and right inages.
Here, as is the case with the video stream a 2D playback devi ce di spl ays
conventional 2D thunbnails, but a 3D playback device outputs |eft-eye
thunbnai Irg3gmd right-eye thunbnails, which have been prepared for 3D

pl ayback, according to the 20 correspondi ng 3D display nethod. [0394]

The same rul e appl {Rfako greﬁé‘rafiﬁg |\ oW BE3I &@F&teﬁ%egm &:tht WBbReM | mages

showi ng different scenes for chapter search; and reduced i nages show ng

di f f er entfosBRNeS ac@REARLSith GhRANSN RhosdAMtRfanEaeer ROl RMshterial  The

application program described in each enbodi nent of the present invention

can be creadtRe ast 502 laaishe bpéstiond Be tﬁ@aﬁt\ﬂaﬁﬁ%;&eafﬁwpﬁfe @UI! BlBre, Usk NY @
progranmm ng | anguage, a source programthat achi eves each flowhart and

f unct sonakenioBant fileHard, astdnendef finvghanceeebarefilovwnd £pladtisr BleUTse
program t hat achi eves each functional conponent by using the class

st ruct ur escenaaia @bhastiomrunity SO0Ardlablgeacandg eapiramietr efiice daatribingnethiomns i n
accordance with the sentence structure of 5 the progranm ng | anguage.
[0396]  stream{y)eonstittice nacdodlY serepmdyr exalizmgsbe tmitltpleh @rowsying Fheadatf i | es.
The conpiler transl ates the source program and generates an object program
[0397] 1CGTmeturesapisthegensraledifles, methely thenimdeo fihd, Ithe miaved objest fleanddbes such
as playlist file, are the same as the data structure described in First Embodiment.
10 [0381]
The BD program creation unit 504 creates a source code for a BD program
file and a BD program in accordance with a request from the user received via a user
interface such as the GUL At this time, the program of the BD program file can use
the depth information output from the video encoder 501 to set the depth of the GFX
15  plane.
[0382]
The multiplex processing unit 505 generates an AV stream file in the
MPEG-2 TS format by multiplexing a plurality of streams described in the
BD-ROM scenario data, such as the left-view video stream, right-view video stream,
20 video, audio, subtities, and buttons. When generating the AV stream file, the
multiplex processing unit 505 also generates a clip information file that makes a pair
with the AV stream file.
[0383]
The multiplex processing unit 505 generates the clip information file by
25 associafing, as a pair, (i) the entry map generated by the multiplex processing unit
505 itself and (ii} attribute information that indicates audio atfribute, image attribute
and the like for each stream included in the AV stream file. The structure of the clip

information file is the same as the structure that has been described in the above
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syntax anal ysis, optim zation, resource allocation, and code generation. In
the syntax analysis, the characters, phrases, sentence structure and
meani ng of the source program are anal yzed. The source programis then
converted into an internediate program In the optim zation, the

i nt er medi.af8dRk ian1is subj ected to processing 15 such as the basic bl ock
setting, contro | ow anal ysis, and data flow analysis. In the resource
aIIocati?@%MQO adapt to the instruction sets of the target processor, the
variables in'the internediate programare allocated to the register or

menory of the tfﬁé%ﬁnd?&)@&%_ﬁﬁ% undtB06NRNERES NEBEAidOn the€BTIF forkRf (di at e
instruction in the intéernmedi ate programis converted into a program code,

and an oWji€Gl st gb@iiing g2 @ehhai BedR OM 388kiard) ebgenenhaingd iebfheclorpaogram i s
conposed of one or nore program codes that cause the conputer to execute

each st eposforinhe: fd GedBRIMOM BEnéadh fisaadddir@tariest ihelulingcthe BIR@PNPonent s
expl ained in the above enbodi nents. There are various 25 types of program
codes, suycdnaais ddve goatrated pode efentitie geneeéssaminheB, tthe Blavadgpnbyile code.
There are also various forns in which the steps of the program codes are
real i zedcrdated ex dinpB®), pwizeamt dreatsinepst S84, bed theaAVzgbahy files amf thexelar nal
functions, the call statenments for calling the external functions are used
as the pinfgramiooilegencRialbathcovdbiplatrrocessing wst e step may belong to
di fferent object prograns. In the R SC processor in which the types of

i nstructil lare limted, each step of the flowharts may be realized by
conbining arithnmetic operation instructions, |ogical operation

i nst Afictions, B aeHimaghe fermamsocessiagtyat POk enggpigegd) metadata fondher t he
obj ect programis_generated, the programrer activates a_ linker. The |inker
2l ocat 65 G NecamunBY yiregacExd §Q§Opﬁ%fyo‘6fi%‘&§“%%%3%’a‘ﬁ%n%ﬁl? derh RiORPEION | br ar y

odl o Su§Bh TRl JHUEY CRAGhaBhmibF ORTEARPTIeEEE PBRG Ky SERd cHput er
and Causeals"rangement of images on the screen automatically, so that they do not overlap with
objects of the 3D video, and (ii) adjusts offset values so that depths do not overlap
15  each other. The file layout of the disc image generated in this way is set to have the
data structure of the file layout described in Embodiments 1 and 2. The file layout of
the generated disc image is set according to the data structure of the file layout
described in First and Second embodiments. The BD-ROM can be manufactured
by converting the generated disc image into data suited for the BD-ROM press
20  processing, and performing the BD-ROM pressing processing on this data.
[0386]
(Embodiment as Recording Device for Realizing Managed Copy)
The recording device may have a function to write a digital stream by
managed copy.
25 [0387]
Managed copy is technology for communicating with a server and enabling
execution of copy only if the copy is authenticated and permitied. The managed
copy is utilized when the digital stream, playlist information, clip information and
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10 the conputer to execute the processing procedures of the flowharts and
t he processing procedures of the functional conponents. The program

descri bed here may be recorded on a conputer-readabl e recording nmediumto
be provided to the user. [0400] 15(How to Describe Data Structure)

Anong t he_above-described data structures, a repetitive str h hat has
o e PR GRR TER Gy Fetor o P R S tse Ot Rk i Bn BB OMIE nod
b tti i .injtial | f h i i t
oY nart 1 ot fo e At it BpHE Ble (e BRART Bn-HEL AR ikt afy " oP%8
1. . itr t o ich
o0 et or T RERED, hard, digke Al SmPDaRE Bl A6 30 $18 A Gard MalEP,
det er il i ed Wieh 'a "pr et el is

S Tt ek Lo E Sl RARL DL BE] il hear BRI kes G ) L 1C

I's sagi Sfpi[ogsg%is]TtBepé'rﬁiM %h L TR sufh ab hﬁni}%@@?ﬁ% rRhHe? 108 Hac KiYs %ﬁ?ﬁ used

0
as wel | . escri bed above, t ata structure eac

Embodi nenkrhaindmhedfiskip BRY WierGBER] ik aNk8roW ddtht Becigpamar of a hi gh-1 evel
programm ng | anguage. 120 "Therefore, the data structure of each Enbodi nent

i's subje¢orgkito the translation processes performed by the conpiler,
i ncludi ng the syntax analysis, optimzation, resource allocation, and code

generation. | nWaferopdréainiof heabedrdnfigt BUER M eo disd BDSRra+aB IR diggigd | bed i n
a high-level programm ng | anguage is treated as a portion 5 other than the

met hod ofcophecwtasasd ste ciplyutetindtion. havashasmme reyrdiyp eapieithehe vamaghl e i n
the class structure, and constitutes a part of the program That Is to say,
t he dat a cspy watreuafes eastyuEntd diopendf the Wostrearh exd thet BDc@MItfienm ¢ode, t hen
recorded into a conputer-readabl e recordi ng nedium and becones a nenber
vari abl e imfermist ravgriamncSinthe dutcromst decumieated of tha BDsRMdY., t he data
structure described up to nowis
[0389]
When the managed copy technology is used to copy from/to media of
different types, transcoding is required. Here, “transcoding” denotes processing of
15 adapting the digital stream recorded on the BD-ROM to the application format of
the copy-destination medium by converting the format of the digital stream from the
MPEG-2 fransport stream format to the MPEG-2 program stream format and the like,
or by performing re-encoding after lowering the bit rates assigned to video and
audio streams. In order to perform transcoding, it is necessary to obtain the AV
20 stream file, clip information and playlist information by performing the
above-described real-time recordinig processing.
(Additional Notes)
The present invention has been described above through the best
embodiments that the Applicant acknowledges as of now. However, further
25 mmprovements or changes can be added regarding the following technical topics. It is
to be noted that whether or not to implement the present invention exactly as
indicated by the above embodiments, or whether or not to add further improvements

of changes to the above embodiments, is optional and may be determined by the
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10substantially a program [0403] (Playback of Optical Disc) The
BD-ROM drive is equipped with an optical head that includes a sem conductor
| aser, a collimated |l ens, a beamsplitter, an objective lens, a collecting
15 lens, and a light detector. The |ight beans emtted fromthe

sem conductor .l aser. pass thraugh the collimated | ens, beamsplitter, and
obj ect i veuPEHEVI %Hga g?@‘”&éﬂh"é&%‘ﬂ“ﬁﬁs ﬁf?eprﬁ?ﬁ%%‘@flp% surface of the optical
di sc. [Oﬁgg%fhe collected light beans are reflected/diffracted on the
optical al'sc,’ pass 20 through the objective |ens, beamsplitter, and

collimated | enZSte?@.dSﬁﬁgigﬁﬁiéﬁiﬁ%ﬁﬂ@ﬁot he I'ight detector. A playback signal

I S generated depen f light collected in the Iight

4

getect o, T4 VAUIAL YRR PRaRcois 10 S satBTIe taa) ot .
e o D0 eiel el dOSRTLEAE IR OB Bttt
optical Gh§fie b ushINEs SESARYnmERRr-5ScEeIhid Bk eeds to display a total
of 48 left- and right-eye images per second. Therefore, this method is suitable for
use In a display device that can rewrite the screen at relatively high speed. This
stereoscopic viewing technique utilizing the parallax image method has been
10 commonly used for attractions of amusement parks and the like—i.e., has already
been technically established. Hence, this technique may be the closest form of
technology that could be practically implemented for home use. It should be
mentioned that many other methods/techniques have been suggested to realize such
stereoscopic viewing utilizing the parallax images, such as a two-color separation
15  method. Although the alternate-frame sequencing and the polarization glass
technique are explained in the present embodiment as examples of
methods/techniques to realize the stereoscopic viewing, the stereoscopic viewing
may be realized using other methods/techniques other than the aforementioned two
techniques, as long as it is realized using parallax images.
20 [0391]

The lenticular lens in the display device 300 may be replaced with another
device (e.g., liquid crystal elements) that has the same function as the lenticular lens.
Alternatively, a vertical polarizing filter and a horizontal polarizing filter may be
provided for left-eye pixels and right-eye pixels, respectively. Here, stereoscopic

25  viewing can be realized by the viewer viewing the screen of the display device
through polarizing glasses including a vertical polarizing filter for the lefi eye and a
horizontal polarizing filter for the right eye.

[0392]
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recorded (for exanple, an existing read-only optical disc such as the

BD- ROM or DVD-ROM). However, the present invention is not limted to this.
For exanple, the present invention nay be inplenmented as follows: (i)
obtain 3D content that includes the data necessary for inplenenting the

E’{?iePécLPée[‘Lzﬁ%Baﬁ el iy fcer??gpén%aﬂ\?ars a?ts%"ifé‘raei‘aﬂﬁfﬁ”é;
Cormi nal’ devi oo Radrnb SR R R bt R nBE O s DA pTRER (Phe
nggtslsgpl{@ycbeﬁlge %%ggg‘gﬁh‘g‘eg‘?‘@%?yﬁ ;éd?’? §‘%dm Idl ﬁn?%wel%ca é?’lésgg havi ng
10 recor Clﬁ&‘re%d"% %95' csﬁet&[%gn%ma%a&k Bevﬁ:?? Ils%b‘ﬁgd%xdo%\ﬁ&\?ewﬁémééée Tgsent

i nvention. [0406] ments o mcon ctor Menor

Recor di NG Bekck Qe did sElbay bﬁ%h%ﬂ@%on stamn% d}lle-lngl%i%%({'nce)w , Q?adgts (r: L'C ? 5? e of

enbodi nents of the recordi ng device reco

each Enbodi ment(Diaft Sinnseneansthet %alﬁ@%ﬁrﬁt}i,m%ﬁt}t@ﬁs@é@s@%k devi ce for
pl ayi ng back the sem conductor nenory First, "the mechanism for

protecting the Whgyticghis © hﬁ‘@lfitgr cﬁf%ﬁ%ﬁ%%&%dbﬁiﬁthﬂﬁfc%t%'ﬂl&t}b%e%é’d ai ned,
as background technol ogy. 20[ 04 Sonme of the data recorded on the

BD- ROM mey desudbdeebovenor ypiledcias anaﬁ:@sﬁﬁrrmmnangl@ma;zf bt e oWheglgRé i al ity

of the data. [0409] For exanple, the BD-ROM may contain, as
encr ypt ed'nidtiaglift leetritat & 2&coir sgpefeibig tha the Udldor stizngaip the udb@
stream or a streamincluding these. [0410] The foll ovm ng descri bes

decr yift i anobibitedhelteme pyqpeedreia & dnsog atdreduatia thesomedesdzeoof tHealiHlaROM
device, so as not to mistakenly switch to another stream that is dedicated for a
different screen size.
[0393]

(Targets of Application of Left and Right Views)

15 Not only video streams relating to the main content of the disc but also
thumbnail images may be provided separately for the left and right images. Here, as
is the case with the video stream, a 2D playback device displays conventional 2D
thumbnails, but a 3D playback device outputs left-eye thumbnails and right-eye
thumbnails, which have been prepared for 3D playback, according to the

20 corresponding 3D display method.

[0394]

The same rule applies to the following items: menu images; thumbnail
images showing different scenes for chapter search; and reduced images showing
different scenes. |

25 [0395]

(Creating Program of Each Embodiment)

The application program described in each embodiment of the present

invention can be created as follows. First, the software developer writes, using a
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[ 0411] The sem conductor nenory card playback device prelimnarily
stores data (for exanple, a device key) that corresponds to a key that is
necessary for decrypting the encrypted data recorded on the BD-ROM 5[0412]
On the other hand, the BD-ROM has prelimnarily recorded thereon (i) data

evi oo k) S REPTEOHTELER o8| PRl MGk RS RS pa%@ﬁ%l’é%a%a%h? 8 aRaY BT __25: The.
oy Lorr asnai el EpOipl, ARF M SnERt ok Bbrci AR e OeB TRk ey i <

gener at edich | e i fo.& i 8 C ing the
encrypt egacdgftV g@‘éﬁ%{)gxfdﬁgp giﬂt %%?y%dﬁﬁe@ ?gvﬁl%ﬁ;gai}édy?m%ﬁéﬁﬁgt%&e\%@ra 9%’(9 ’e%%%l; tle key

are treategiaBRs and ehlis Rkiahs! ﬁlﬂ&ﬁ&%rin%(%&%iaﬁéee@iﬂg&?S%}?eﬂtc‘%‘%%wuir@ br (for

exanple, a volune ID) witten in an area (called e BD-ROM t hat

cannots behe pigesminhgengiale. Here, encrypted data cannot be 15 decrypted
if these elenents are conbined incorrectly. Only if the conbination is
correct, [83%®y (for exanple, a title key that is obtained by decrypting the
encrypted title key by using the above-nentioned device key, MB, and

vol ume | D) t hatTheswrigeessacy progragesryent tntchd bempier ypfikd. Tht aoapficbe
derived. The encrypted data can be decrypted by using the derived key.

20[ 0413] translates\iwesouacgppanghbat knd genaeticath ebjptcsptogrphay back a BD- ROM | oaded
therein, it cannot play back the encrypted data unless the device itself
has a deuP&¥’lkey that nakes a pair with (or corresponds to) the encrypted
title key and the MKB recorded on the BD-ROM This is because the key
(titll@ key) thdihej Banpdatms aesformed dacthepcpmyiles indtledenorygsssed swhaahas been
encrypted, and is recorded on the BD-ROM as the encrypted title key and the
key that SyBtagesalysisy ptipizaer rgpierpliaatiencangmnodd seaeratiendndhe penterer i ved
if the conbf' nation of the MKB and the device key is not correct. [0414]
Conver sel&%iern¢ Wgal@ﬁ?%?:n@lrﬁ%?ﬁs Sentepee syt apdtmeadng st thokeurgkvi ce
key, and volunme ID i? C8r|[§ ct, the vi deo,ag}d audi o streans are decoded by
the decod®PSSt Hel@@lFedt haC SBBRPE-ITBHRMDHeheReSPIVEDR] axta My Biergediats e key

o RIS iy SRERARE . R SRRLURL bt R Ho bRl v o
ot o1 TSP 2 S REHEE oo LHRLLTES, b D Ak P
Gt COLAER PR ol o PUSIBARL RS BB 1B ARRd0 T o
or el AL ybihe B o aELE L EL, FETRLN B R dyRrihe”! o
target processor. In the code generation, each intermediate instruction in the
intermediate program is converted into a program code, and an object program is
20  obtained.
[0398]
The generated object program is composed of one or more program codes
that cause the computer to execute each step of the flowcharts and each procedure of
the functional components explained in the above embodiments. There are various
25 types of program codes, such as the native code of the proceséor and the Java® byte
code. There are also various forms in which the steps of the program codes are

realized. For example, when the steps can be realized by using external functions,

the call statements for calling the external functions are used as the program codes,
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[ 0416] Described blow is the playback procedure to be followed by the 15
sem conduct or nenory card playback device. In a case where the playback
devi ce plays back an optical disc, the playback device is structured to
read out data via an optical disc drive, for exanple. On the other hand, in

he- ot ayBaaiooEs MG AR s R bR PeloR fEPLE ORI SRR A L T

ata vira ace for

readi ng %%CE: ﬁﬁ%Fg&Bf ‘lfé r‘&%ﬁ hee S@ﬁéeSCBf'%'ﬁztu%ﬁBgso af'@aﬁ'ﬂ{%dcgﬁgb (:Ske?)f'élz ][tl}e when a

Mor e speci A ayback vice nay be structure

sem condygl.of ,7e ?Pfh{yﬁb& gtfa‘iaji&%cg gk ’l?%ﬁiﬁiﬂgi zﬁ‘%ﬁ?ﬁ%@ loBEratiBRndth cﬁ%hg,%g%

provi ded therein, e evi ce~an sem conduct or nenory card are

el ect ri capbiieRMEGLAInE Britich ingAkNoRY NAE 1d Akd.he semi conduct or merory card
interface, and the playback device reads out data fromthe sem conductor

nmenory canthoqi @ the sem conductor menmory card interface. (Enbodi ments of
Recei vi ng Devi ce) The pl ayback devi ce expl ai ned in each Enbodi nent

may be realizedfas the obfddt Paberal@VisCeriefatd, 86 gryganthddraadidatskrd Hukéon dat a)
that corresponds to the data explained in each Enbodi nent froma

di stri butlitenlisies valoches the mbooty epas diosthel bbjectoprepesnts aad thadrelaedr ds t he
received data into a sem conductor nenory 5card. [0418] Such a

t er mi nal libeary ceropeynd)eande Bhkw debnb ytogdtherc takengratehe lphdybadiide.déhe dead

expl ai ned in each Enbodi nent so as to perform such operations, or may be
real i zed masdue teghnertetiutdar thaadsuthgtibn ehathiais read Uy fliec@nputer amd thsepl ayback
devi ce explained in 10 each Enbodi nent and stores the distribution data

i ntol& seéhd conguitroto rsnorty barprocThog oroedirgg dedbe i heschurisased ihere t he
pl ayback device is used. Al so, in the follow ng description, an SD card is
used as thecesyBgmuperusRssel et fupatierali cosminensr Themypgranf dasegibed here

may be recorded on a computer-readable recording medium to be provided to the
user.
[0400]

15 {(How to Describe Data Structure)

Among the above-described data structures, a repetitive structure that has a
plurality of pieces of predetermined type of information can be defined by setting (i)
an initial value for the control variable and (ii) a repeat condition, into the “for”
statement. The “Do While” statement may be used as well.

20 [0401]

Also, an arbitrary data structure, in which predetermined information is
defined when a predetermined condition is satisfied, can be defined by describing,
into the “if” statement, (i) the condition to be satisfied and (ii) a variable to be set
when the condition is satisfied. The “switch” statement or the “case” staiement may

25  beused as well.
[0402]
As described above, the data structure of each Embodiment can be

described in compliance with the grammar of a high-level programming language.
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15When the playback device is to record distribution data into an SD nenory
card inserted in a slot provided therein, the playback device first
requests a distribution server (not illustrated) that stores distribution
data to transnit the distribution data. At this tinme, the playback devi ce

é%aﬂ2n8§§h ”“h s B e O;gaqaﬁg@@p@umngur' ﬁ?ll Hofh Loy '”:”ed

The 11 kePhReTRS heOmBRORY o Rl RAERR SR, =l i aR bl Plink s the
d-

w th ¢ ho it Sri DIERE et kB BB SR SR M Bl BB on for

[ | th
vol i | Braan, 1ohchd B s TAeRRER it Al ERRRRRSIS Reqth 8 ag ORI, on°
serves ShOremARETAN Ahe kO XML, oo %xg'ﬁn%@ﬁat txﬁl&ﬁﬁ@x%aﬁa!?ﬁe Audi 0

stream and the like) in an encrypted sta e necessary data can

be decrypcedlally sthiinig, ﬁn(ﬂ)rc%fiﬁitﬁtreg‘anﬁfﬂt k@Vhé fp%grﬁfhamhﬁ is € %éyt liBe kg -
[0422] 5The distribution server holds, for exanple, a privaté key so that

it can dymadtifeadd sach EResliBet it fc@ﬁ@éﬁedpinﬁﬁé&nﬁlﬁtepb@d ehpbchbriak@nmetid on
respectively in correspondence with identification nunbers uni quel y

assi gnedctpereherianicC endidih®rmesigt, yasd idcolh0d 23 mckWdrs oaridile ¢ff gl i buti on
server is structured to be able to encrypt the key (title
program. Since it can be treated in this way, the data structure described up to now is
10 substantially a program.
[0403]
(Playback of Optical Disc)
The BD-ROM drive is equipped with an optical head that includes a
semiconductor laser, a collimated lens, a beam splitter, an objective lens, a collecting

15 lens, and a light detector. The light beams emitted from the semiconductor laser pass
through the collimated lens, beam splitter, and objective lens, and are collected on
the information surface of the optical disc.

[0404]
The collected light beams are reflected/diffracted on the optical disc, pass

20 through the objective lens, beam splitter, and collimated lens, and are collected in
the light detector. A playback signal is generated depending on the amount of light
collected n the light detector.

[0405]
{Variations of Recording Medium)

25 The recording medium described in each Embodiment indicates a general
package medium as a whole, including the optical disc and the semiconductor
memory card. In each Embodiment, it is presumed, as one example, that the
recording medium is an optical disc on which necessary data is preliminarily
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key) itself that is necessary for decrypting the encrypted data (that is to
say, the distribution server is structured to be able to generate an
encrypted title key). [0424] The generated public key informtion includes,
for exanple, information 15 corresponding to the above-descri bed MB,
volune 1D, and ﬁlpcrypt egﬁtitle key. Wth this structure, when, for exanple,
a combi ndtPYACHIIN KBamglan Anfexegmgisathambe ppagal idise suhi oM BPRONeaDr y

card, th jned in the public key information which will be

expl ai neSDf}g? gb%/[ﬁ%}“?‘%gd G PEESCIa)Y oD 1S f10p falitedita dbis) Horexapmdodhe n t he
fecrypt i ACHHG ripR B, b 1 BnfEeliol s Ao e, GEwiheen k) Lorienindeet and
decrypt 1 i HAE BRADHFER oS s Moo BHRREARS B ey eioryiian dahas s

o5 SubBeqaant P DO BURLGE, TRERERE o SDreoiant i el Shialion s
sen conduitor e ol 2 h PUSHAR eBd SR HEESMET AnaEo R Bngyd

bl ayi ng back Cha Rt SHEY GpARL BECRE Futhe 11F ARk M LA ey
o condurar it Btibh Oy (% Gy bESRRG by SDE LSRR B 1R YRS Ay e
above. desor | boq M oo’ na ey e (R ahR (Y dopB (RRERLE, dlslhaving

i dentiDf i cacdrded thierdoarth@BDlddRteHe o GRnHaRk JBRIR LY kb dserd e, HaMh ce | st
bei ng i nformati on regardi ng devices to be invalidated. 10[0428] The

si gnat ur ¢040fJor mati on i ncl udes, for exanple, a hash val ue of the public key
i nformation.
(Embodiments of Semiconductor Memory Card Recording Device and

Playback Device)
The following describes embodiments of the recording device for recording
15 the data structure of each Embodiment into a semiconductor memory, and the
playback device for playing back the semiconductor memory.
[0407]
First, the mechanism for protecting the copyright of data recorded on the
BD-ROM will be explained, as background technology.
20 [0408]
Some of the data recorded on the BD-ROM may have been encrypted as
necessary in view of the confidentiality of the data.
[0409}
For example, the BD-ROM may contain, as encrypted data, the data
25 corresponding to a video stream, an audio stream, or a stream including these.
[0410}
The following describes decryption of the encrypted data among the data
recorded on the BD-ROM.
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[0429] The device list is, for exanple, information for identifying the
devi ces that 15 m ght be played back in an unauthorized manner. The
information, for exanple, is used to uniquely identify the devices, parts
of the devices, and functions (prograns) that m ght be played back in an
unaut hori ﬂ_nanner, and is conposed of, for exanple, the device key and
t he idenﬂﬁf dation nunber of the pl ayback device that are prelimnarily

recorded in th | ayback device, and the identif.ication nunrber of 20 the
decoder provi di&g'sﬁ%fc‘f?élﬁb?@{/Wraﬁf‘igfayk’éagéfvwe prelmipankyftpisaidas:

i f th dd f ) he di i but i d
recor ded 1k HEDFeedruthges at Br e ddn SRRt o ity Sediabydian)
25Fi rst, tl‘f@ﬁég%te@ﬁaﬂ%c trg(gq ggghreylgbl_ltgﬁgjfey Itself can be used before

decrypting encrybte using decryption key is checked. [0432]
Mor e §pezb§j2ﬁal ly, the follow ng checks are conduct ed. (1) A check
on whether tHe identification information of the sem conductor nenory card

contained in tg Bubkis nkay &lefrﬁgj.@aﬁms LG ﬁ‘?arl{l??edggcfé%ttb%ﬂéﬁfsi‘g%%tanu”ber

of the sem conductor nenory ca prelimnarilTy store conduct or

menory cafd exatdle, A fREGKN %y‘mﬁéaﬂ; Mc&%@oﬁr@bg §oGhe taﬂﬁﬁé;lgﬁhbig?é&gy

information calcul'ated in the p . evic hes the
o e SIS LS P R i gl 6 it
data, and (it) encrypted data (for example, an encrypted title key corresponding to
10 the above-mentioned device key and MKB) that is generated by encrypting the key
itself that is necessary for decrypting the encrypted data. Note here that the device
key, MKB, and encrypted title key are treated as a set, and are further associated
with an identifier (for example, a volume ID) written in an area (called BCA) of the
BD-ROM that cannot be copied in general. Here, encrypted data cannot be
15 decrypted if these elements are combined incorrectly. Only if the combination is
correct, a key (for example, a title key that is obtained by decrypting the encrypted
title key by using the above-mentioned device key, MKB, and volume ID) that is
necessary for decrypting the encrypted data can be derived. The encrypted data can
be decrypted by using the derived key.
20 [0413]

When a playback device attempts to play back a BD-ROM loaded therein, it
cannot play back the encrypted data unless the device itself has a device key that
makes a pair with (or corresponds to) the encrypted title key and the MKB recorded
on the BD-ROM. This is because the key (title key) that is necessary for decrypting

25  the encrypted data has been encrypted, and is recorded on the BD-ROM as the
encrypted title key and the key that is necessary for decrypting the encrypted data
cannot be derived if the combination of the MKB and the device key is not correct.
[0414]
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t he pl ayback device to performthe playback is authentic (for exanple, the
device 10 key shown in the device list included in the public key

i nformati on matches the device key prelimnarily stored in the playback
device). These checks may be perfornmed in any order. [0433] After the above

e e el B R R R
o SR B, ST M MR o
not | Rt cliel bt | ARNULE! GRCOMANTREI Bt DG SAT BDHHE L #1ulETRE M GAL

prelimnari store e sem conductor y ash val ue
of the pupi ' Rt .0 Ul | } ce jdoes not
mat ot e e S AP I b LB, bnd e B R R R e
Pl ayback vy Cf B PRIT0LmY Yer BLEYRAGK:S N Cplal 0434 erfR the

ot her haXd, Wnen) alal (?fe t he co%dit ons: ' (eo n{aﬂ?ti@&dgﬁ?i fié:c%ta%on 2 evidd

i nf or mat jofinefurke) geMveenduct or nenmory card contained in the public key
informati on matches the 1dentification nunber of the sem conductor nenory

card pre[gqmsparily stored in the sem conductor nenory card; (ii) the hash
val ue of the public key information calculated in the playback device

mat ches t he ha%hisvabteiud@8 thé nddstigigtbr roft e shegmahlshe fonf mioratingntheand
(iii1) the playback device to performthe playback is authentic, are

sati sfi edopyright soff dalgeckcdtiatl drhehe BiiRGM. din shbuldnbe imdeed ihkie giidt ofasnunber
of the sem conductor nenory, the public key contained in the public key

i nf ot®rat nexhardas i het evted &0 kayg thplicd © the ADAROME; blitymeeborgdplcdbie tche 5

pl ayback device, is correct, and the encrypted data is decrypted by using
the key hecesemple.f or rchéabdewripgile onerpidoadudtor emesyory hée.gi, s aoltcaiahled by
decrypting the encrypted title key by using the device key, the MKB, and
t he i dent¢miconduaiar mgmosy swh asibe é@mac@hﬁm@hmpi@mtwlon.[ 0435] 10When the
encrypt e([1I04d1a6t]a is, for exanple, a video stream and an audio

Described blow is the playback procedure to be followed by the
15  semiconductor memory card playback device. In a case where the playback device
plays back an optical disc, the playback device is structured to read out data via an
optical disc drive, for example. On the other hand, in a case where the playback
device plays back a semiconductor memory card, the playback device is structured
to read out data via an interface for reading out the data from the semiconductor
20 memory card.
[0417]

More specifically, the playback device may be structured such that, when a
semiconductor memory card is inserted into a slot (not illustrated) provided therein,
the playback device and the semiconductor memory card are electrically connected

25  with each other via the semiconductor memory card interface, and the playback
device reads out data from the semiconductor memory card via the semiconductor
memory card interface.

(Embodiments of Receiving Device)
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stream the video decoder decrypts (decodes) the video stream by using the
above-descri bed key necessary for the decryption (the title key that is
obt ai ned by decrypting the encrypted title key), and the audi o decoder
decrypts (decodes) the audio stream by using the above-described key

necessary for e decryptjion. 15[0436 ith such a stryctyre, when
devi ces, ypar t st[hcli‘F PﬁWé"%}gW@@%,exﬁi?&“‘"f%]ﬁ)c??%’n@l%ém%:)y pﬂé‘t%ﬂ’rﬁe Hf e used
i n an unaut hor.i zed nner are own. at,. the ti of the electranic

st i budPSHSE a0aaA B rreet bt ngis iR BeHE b b e Kb Thay et

di stri but - Thi s_enabl es ,t he pl.ayback devjge.having received.the list to
inhibit t ﬁ%ﬁdi%r% B2 i e SBERHOR RESH 1Py S OBsLDI | ¢
key itself) . . pl ice. inclu . i i he |ist.
Thor ef or iR pFiL BUERECORFIE Trdefid PR TR h LB TREN Ro PerbPS e

sem cgndygtpr nmenory, the public key itself contained in the public key
information, and the device key that is prelimnarily recorded in the

pl ayback g@yg']ce, is correct, a control is perfornmed not 25to decrypt the
encr ypt ecg data. This nmakes it possible to prevent use of the distribution

data by an unawiBehidesindeyd e n{agltfe?ﬂe_ah&ed By Bfr@étﬁfiﬁ?'tﬁe? badingeyigent i fier
of the sem conductor nenory card that is prelimnarily recorded in the

sen condugpRinadEARaYh EaitddhBeftsorfdo ipdrdrii Gbh Yp&REULEE o 068! B pAjigéea, This
i s because, when the identification nunber (for exanple, the serial nunber

of the Shaspmivdicitedaciinknddvidesthpr ldifférear frbin the prveck devitdhexmeirte anduct or
menory card is tanpered with, unauthorized copying can be easily 5 done.
Mor e 18 pe@atl Ealbodimemiagdetored thb digibatidif é4te ivitoiadentiédridbator amematylares are
respectively assigned to sem conductor nenory cards, if the identification
nunber s dihe fodivpenedevdribes taoche wherestireplaybeckabeniee desised. bathoj udgient in
(1) does not nake sense, and as many sem conductor nenory cards as

t anper i ndsllomiingbedasopptesh, i mnanSinaardois zestdmraamethe 1Of@488)-destinatioFor t hi s
reason, it is preferable that information such as the identification nunber
of the seéfinewndueltbmenempry card be stored in a highly secure recording

ar ea. [0439} 15To realize this, the sem conductor nenory card, for exanple,
may have [8419 |

15 When the playback device is to record distribution data into an SD memory
card inserted in a slot provided therein, the playback device first requests a
distribution server (not illustrated) that stores distribution data to transmit the
distribution data. At this time, the playback device reads out identification
information for uniquely identifying the inserted SD memory card (for example,

20 identification information uniquely assigned to each SD memory card, or more
specifically, the serial number or the like of the SD memory card), from the SD
memory card, and transmits the read-out identification information to the
distribution server together with the distribution request.

[0420]

25 The 1dentification information for uniquely identifying the SD memory card

corresponds to, for example, the volume ID described earlier,
[0421]
On the other hand, the distribution server stores necessary data (for example,
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structure in which a recording area for recording highly confidential data
such as the identifier of the sem conductor nenory card (hereinafter, the
recording area is referred to as a second recording area) is provided
separately froma recording area for recording regular data (hereinafter,
ar.e a control

the recording, area is referred to a first 20 recordin ,

i rour t o rh VlisRTEes i aidio Stett D% B Mkl inar Fausp et e e ! Biovi ded
and the second recordi area is accessible only throygh the control
Ciroult. TTOmIBY SOf ol AsPeTBiedy Rape perteriurintes Kot (R xo0RE: il pt ed
data is %%ggrded 25 in the second recording area, and the control circuit
may be e ded with a circuit for decrypting the encrypted data. In this
structur§04 en an access is nade to the second recording area, the control
circuit decrypts the encrypted data and returns the decrypted data. As

anot her exanpl gyt .rCYj A i of tion . . igadicating the

| ocati on mhereqpﬁéaggggﬂ?éq%Fg#edﬂ?% ?ﬁémggkg%dyﬁgﬁgghk gsgﬂ@g€%é%%lmhen an

access i gyRaEl19 %@ﬁrﬁ@c(ﬂﬁgreh??b%c@sn& pLGH: Keb eing M igh &kﬁ@%&hﬁ ﬁgn“ fies

t he corresSpondi ng storage cation of the data; and returns data“that is
read out chfresadnaendederifn’ | efbnSiliesRIe |n%ﬁﬁ§eksonunﬁ{1/19 Lhssigned  td\ each
application, which is running on the playback device andél s to record data
onto the saﬁlﬁfi(ﬁ@ﬂ@tu@{&md@w@/ card with use of the electronic distribution,
i ssues, to the control circuit via a nenory card interface, an access
request me4ppsting to access the data (for exanple, the identification
nunber of the 10 sem conductor nenory card) recorded in the second

recofdi ng ar eaAltpaine dsathutiongsei\e is eguasied thhe abmmd@dcr?trtﬁelkéy (erdds out
the data fromthe second recording area and returns the data to the

appl i cat ikem) mteelfiiting ismechssapl fybdekyping dee endrysieddiatd hibai dent 54y ¢lad i on
number of the sem conductor nmenory card and requests the distribution
server t ghgiibutidrbsrecrtinsirgauzdsodh ahle torpenprabd ércedeeyptedtide kay).on, and 15
correspondi ng distribution data. The public key information and
cor r espongd distribution data that are sent fromthe distribution server
are recorded into the first recording area. [0442] Also, it is preferable
that the applidagigsmeraigd prblie kevirinfosgagan tineugesayibackampled énformationd i s to
recorg data ontq, the sem conductqor nmenmpry card with use of the el ectronic
di st AP buttPBRSPAING 1 Hisr PPV ectrserBedviEk-RervodimadD, and awpmtehbilenkays
tanpered w th before it issyes, to the control circuit via a nenory card
interface) lﬂéghléé%%%‘r?’émf‘é’st Of BIRRE] %éoff@l%’@é‘s@r ﬁéd%tfg?a"(l% PUBEHD| e,
the identi.fjcation nunber of the senjconductor nenory .car recorded in the
second 1 S5QPE R GPRLCOEGROBEE GaiE e (THILC G ERTKTAGa i PRICOBSY i 11 cat o
conf orm ri‘ngo{‘rﬁattignew)ﬁ'ic O?Viﬁtbaenéjx%ﬁaqﬁec{ ?arter, and the device key that is preliminarily
recorded in the playback device, is correct, a key (for example, a title key obtained
20 by decrypting the encrypted title key by using the device key, the MKB, and the
identification number of the semiconductor memory) necessary for decrypting the
encrypted data is obtained, and the encrypted data is decrypted by using the obtained
necessary key (title key).
[0425]
25 Subsequently, the playback device records the received piece of public key
information and distribution data into a recording area of the semiconductor memory
card being inserted in the slot thereof.
[0426]
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exanple, may be used. [0443] Also, the distribution data recorded in the
first recording area of the sem conductor nenory card may not necessarily
be accessed via the control circuit provided in the sem conductor nenory
card. (SystemLSI) It is desirable that part of the conponents of the

i . i nl d | pgi i h h
By ot ar gt - QtREP S Rl BonEn s obBednifia S5 s it geg it
b [ i d. LS| . 444 T t LSl i t ai
ol oren T aF er T ea dhle s g, Gl SPYRPETama T BB i hem
The syst qg?okxlﬁhtﬁﬂﬁ Qﬂé Odﬁg‘stb'ti{(])ﬁd dl..?xYa 'rggclg)r% ntilll NG, r]egor‘ailin f a#e%y 0 f ﬂpar €
gn- S that the

chi ps on density su rate an ackaging them s pq urality

of bare QE._F&T appear ance of one LS|l (such a systemLSl is
call ed a%rru i a@%ﬁo%@ﬁ%@[%%] The system LSl has a QFP (Quad Fl at
Package) Mjp@ and a PGA (Pin Gid 15 Array) type. In the QFP-type system
LSI, pi né are attached to the four sides of the package. In the PGA-type

systemLSl, a %69@0&'@*@&&&@ k(ﬁj oM LicAl §t§i‘é@?fé)rte%aﬁlﬁfe, %rﬁdb'li% l&?ft(tfﬁfn
example, the above-described MKB and encrypted title key), signature information,
identification number of the semiconductor memory card, and device list being
information regarding devices to be invalidated.
10 [0428]
The signature information includes, for example, a hash value of the public
key mformation.
[0429]
The device list 1s, for example, information for identifying the devices that
15 might be played back in an unauthorized manner. The information, for example, is
used to uniquely identify the devices, parts of the devices, and functions (programs)
that might be played back in an unauthorized manner, and is composed of, for
example, the device key and the identification number of the playback device that
are preliminarily recorded in the playback device, and the identification number of
20 the decoder provided in the playback device.
[0430]

The following describes playback of the encrypted data from among the
distribution data recorded in the recording area of the semiconductor memory card.
[0431]

25 First, whether or not the decryption key itself can be used before decrypting
the encrypted data using the decryption key is checked.
[0432]
More specifically, the following checks are conducted.
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[ 0446] These pins function as an interface with other circuits.
The system LSI, 20which is connected with other circuits through such pins
as an interface, plays a role as the core of the playback device 200.

[ 0447] Such a system LSI can be enbedded into various types of

por sonal | Computial N GHesk 08 IclBa B OB DR Oldbe S4SGAODRG |
or cxont i TIORRLY G POUABES (5 'he RABLP bl IPRIO P Bgy et Ghy L& EBANCR e 1o
Uni Phi or THR0ET Gt UFE IHOISBRN Mgy A PR D oCHEEY] OASOpe . Dat a
prural ity BR SRR PR S8k sor < per f orm a Same opel ation.  The DPP -
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by causing operating units, réspectively €
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information.
(3) A check, based on the information included in the device list, on whether
the playback device to perform the playback is authentic (for example, the device
10 key shown in the device list included in the public key information matches the
device key preliminarily stored in the playback device).
These checks may be performed in any order.
[0433]
After the above described checks (1) through (3) are conducted, the
15 playback device performs a control not to decrypt the encrypted data when any of
the following conditions is satisfied: (i) the identification information of the
semiconductor memory card contained in the public key information does not match
the identification number of the semiconductor memory card preliminarily stored in
the semiconductor memory card; (ii) the hash value of the public key information
20 calculated in the playback device does not match the hash value included in the
signature information; and (iii) the playback device to perform the playback is not
authentic,
[0434]
On the other hand, when all of the conditions: (i) the identification
25  mformation of the semiconductor memory card contained in the public key
information matches the identification number of the semiconductor memory card
preliminarily stored in the semiconductor memory card; (i) the hash value of the
public key information calculated in the playback device matches the hash value
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Instruction Parallel Processor (IPP) The 1 PP includes: a |ocal
menory controller that is conposed of instruction RAM instruction cache,
data RAM and data cache; processing unit that is conposed of instruction
fetch unit, decoder, execution unit, and register file; and 15v: :‘t:,la| mul ti
rocessi n It . that causes, the processing unit to execute paralle

gx ecut | orﬂ%SifHaﬁé A E?“a?lﬁwuﬁﬂf IDADRATORE PBe §!13[tb@,5’iqybawp@em%ék pvﬁ@nmthzm ock
is conposed ,of ;. peripheral circuits such as A core, 20 external bus

i nter gceﬁegﬁ@k ntan'le’Jhi pre pgfie Dl\lﬁﬁ\lédh‘fig?ff :\td@ t thg gambigadiopopl itht er r upt
controll er; d.peripheral. .interfaces such as UART, GPl O (CGeneral Purpose
mput SR BRE B e T EE R o s Tr st dena P65 Gehos The
stream |/ | r.nis data input/output with.the drive eyi.ce, har
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[ Dasar CIRHDRIARER 1A cbeder 3R Y 1958 LGB AT Bhink METEF
necessary for the decryption (the title key that is obtained by decrypting the
encrypted title key by using the device key, the MKB, and the identification number
of the semiconductor memory).

[0435]

16 When the encrypted data is, for example, a video stream and an audio
stream, the video decoder decrypts (decodes) the video stream by using the
above-described key necessary for the decryption (the title key that is obtained by
decrypting the encrypted title key), and the audio decoder decrypts (decodes) the
audio stream by using the above-described key necessary for the decryption.

15 [0436]

With such a structure, when devices, parts of the devices, and functions
(programs) that might be used in an unauthorized manner are known at the time of
the electronic distribution, a device list showing such devices and the like may be
distributed. This enables the playback device having received the list to inhibit the

20  decryption with use of the public key information (public key itself) when the
playback device includes anything shown in the list. Therefore, even if the
combination of the identification number of the semiconductor memory, the public
key itself contained in the public key information, and the device key that is
preliminarily recorded in the playback device, is correct, a control is performed not

25 to decrypt the encrypted data. This makes it possible to prevent use of the
distribution data by an unauthorized device.

[0437]
It is preferable that the identifier of the semiconductor memory card that is
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The AV 1/ 0O bl ock, which is conposed of audio input/output, video

i nput/output, and OSD control ler, perforns data input/output with the
television and the AV anplifier. 5[0455] - Menory Control Bl ock The
menory control block perfornms readi ng and vvrithi ng fronto theI Sl[)}IRAa/I
connected therewi th vi he external buses. The nenpry contro ock is
conposed Bfﬁﬂmaéﬂ}ﬁaf?cqsa@ cBrthe cemesPnglrtor femeBhcatsl PP rigoTeAtiBrydiighly
connection 10 betgeen bl access gontrol uni.t for transferring data
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specifications, and band w dths necessary for the constituen ments are

secured. Mpidd iatahema®eass&dinas] ust ments, the circuit diagramis
25conpl eted. [0457] After the circuit diagramis conpleted, the

i mpl difent[@43®n design is perfornmed. The inplenmentation design is a work for
creating a board |ayout by 134
For this reason, it is preferable that information such as the identification

number of the semiconductor memory card be stored in a highly secure recording
area.
[0439]

15 To realize this, the semiconductor memory card, for example, may have a
structure in which a recording area for recording highly confidential data such as the
identifier of the semiconductor memory card (hereinafter, the recording area is
referred to as a second recording area) is provided separately from a recording area
for recording regular data (hereinafter, the recording area is referred to as a first

20 recording area), a control circuit for controlling accesses to the second recording
area 1s provided, and the second recording area is accessible only through the control
circuit.

[0440]
For example, data may be encrypted so that the encrypted data is recorded

25 in the second recording area, and the control circuit may be embedded with a circuit
for decrypting the encrypted data. In this structure, when an access is made to the
second recording area, the control circuit decrypts the encrypted data and returns the
decrypted data. As another example, the control circuit may hold information
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determ ning how to arrange the parts (circuit elements, ICs, LSIs) of the
circuit and the connection lines onto the board. [0458] After the

i npl enentation design is perforned and the board |ayout is 5 created, the
results of the inplenentation design are converted into CAM data, and the

Cool . Thd"RETHE ﬁ%en%ié?@%i’ i%?%}ﬂf@%‘H?Ség?&%l\gﬁnﬁé%g%'rﬂngorg%%%:na( Hishefght at | on
h . . . on. The SoC i . .

Fechnol od) Fort BFIeat pgde 3t th Ty grour s ites. BRonoLrrp! FRBCEFP

i npl ' ' I 10 f i I | i f  Ci i b

resi n o Thedfeipant BE TR el BF aRAUEIRT Rel: BT i Yo oo Rt B o

inventio %g%ggﬁeﬁéﬁ%qgcgﬁﬁed on the internal structure of the playback

devi ce 2 cri each énbodi nent above. [0459] It should be
not edsherrggdat the integrated circuit generated as described 15above may
be calleé 1C"~ LSI, ultra LSI, super LSI or the |like, depending on the |evel

of integrationad @46Qktion, Whic:ht isir%nﬁfﬂngoorp?&(si%%kéﬁ%&ko?%ﬁ%%@ id R)ere?%ﬁ% em LSl

by using the Field Programmable Gate Array I's case, a large

nunber ofdat0ghte Bk eRBHIESHRCIARMHehBrPead’ HANARE At G&rionke distifga! ti cal
and horizontal wires are connected based on the input/output conbinations

descr i bedssuss,atd-glek-ddptrbatdiRuliLWh) a SRmidit cArbeif@rduang Sidels tiblffst
described in each enbodi nent can be realized. The LUT is stored in the

SRAM  Si meguestieg conhesss ht dhe GRAMxanplEr areddomitiatidie mevrr &S e f, when
the FPGA is used, it is necessary to define the Config information so as to

25w ilfe, semicnthetoSRAMorY vard)Wdcdrded ietdleisetagl tdaerdiar sheRr€psi Fatelviie
described in each enbodi nent. The present enbodinent is realized by
m ddl ewartke reqiesiathdwangobartuiceadespohdidaty fromtthe ssystiesedrGing dres ghwear e part
ot her than the part corresponding to
returns the data to the application running on the playback device. It sends the
identification number of the semiconductor memory card and requests the
distribution server to distribute the data such as the public key information, and
15 corresponding distribution data. The public key information and corresponding
distribution data that are sent from the distribution server are recorded into the first
recording area. |
[0442]
Also, it is preferable that the application, which s running on the playback
20 device and is to record data onto the semiconductor memory card with use of the
clectronic distribution, preliminarily checks whether or not the application is
tampered with before it issues, to the control circuit via a memory card interface, an
access request requesting to access the data (for example, the identification number
of the semiconductor memory card} recorded in the second recording area. For
25 checking this, an existing digital certificate conforming to the X.509 standard, for
example, may be used.
[6443]
Also, the distribution data recorded in the first recording area of the
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the systemLSl, interface part for the mddleware, interface part for the

m ddl eware and system LSI, interface with the hardware part other than the
part corresponding to the systemLSl, and the user interface part, and when
these are enbedded in a playback device, these operate in cooperation with

each other t.o OVI de uni que, 5functi ons 61 .By approprijately
def i ni ng THECPHEGIF Lagn q‘i arq BayiIg W%Fmee%ccﬁﬁadt"ﬁ% ¢ (@Frpgégcﬁért f or
t he m ddl syst.em LS| sible to devel op, independently in
paral | el p%’ageca El %{%?ngtobg}efm% gEﬂseware part, and system LSl 1O0part
of the pI aybaﬁg g& CI{% This makes it possible to devel op the product nore
efficiently tS %{1%? t)he i nterface can be segrrent ed in various ways.

[ ndustri al, Apatealildio T G4A%0c ARARhAHRREK IR So Ofut RRALERER

i nvention does not require a“c

bet wegn ﬁ@mﬁf%@m@bé’é@%% Qdde%Eeg' ch a% "'L‘P(Véig'ﬁ&em-rﬂ? cg%{? p(rijr§' Of the

present I nvention’is t her ore ene conn usi ng

the HDM (Gaa0EGhik ONart fh%?@:?e%hﬁﬂ%ﬁglts DRG] & éégﬂan}i)ﬁg‘f‘een the OUt put

frane rate of the playback device e out ut me rate of 20t he
moni tor. [pReflerence Signs List] [0463] 100 BDROVI 25200 pl ayback device

The system LSI is obtained by implementing a bare chip on a high-density
substrate and packaging them. The system LSI is also obtained by implementing a
10 plurality of bare chips on a high-density substrate and packaging them, so that the
plurality of bare chips have an outer appearance of one LSI (such a system LSI is
called a multi-chip module).
[0445]
The system LSI has a QFP (Quad Flat Package) type and a PGA (Pin Grid
15 Array) type. In the QFP-type system LSI, pins are attached to the four sides of the
package. In the PGA-type system LSI, a large number of pins are attached to the
entire bottom.
[0446]
These pins function as an interface with other circuits. The system LSI,
20 which is connected with other circuits through such pins as an interface, plays a role
as the core of the playback device 200.
[0447]
Such a system LSI can be embedded into various types of devices that can
play back images, such as a television, a game console, a personal computer, a
25  one-segment mobile phone, as well as into the playback device 200. The system LS
thus greatly broadens the use of the present invention.
[0448]
It 1s desirable that the system LSI conforms to the UniPhier architecture.
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300t el evi sion 400 3D gl asses 500 renote control 1BD drive 2a, 2b read

buf fer 4systemtarget decoder 5bplane conposition unit 56HDM

transm ssion/reception unit 7playback control unit 9nmanagenent i nformation
menory 10regi ster set 1llprogram execution unit 1012program nenory 13HDW

nmodul e [0449]
A system LSI conforming to the UniPhier archiiecture includes the
following circuit blocks.
[0450]
5 - Data Parallel Processor (DPP)
The DPP is an SIMD-type processor where a plurality of elemental
processors perform a same operation. The DPP achieves parallel decoding of a
plurality of pixels constituting a picture by causing operating units, respectively
embedded in the elemental processors, to operate simultaneously by one instruction.
10 [0451]
- Instruction Parallel Processor (IPP)
The IPP includes: a local memory controller that is composed of instruction
RAM, instruction cache, data RAM, and data cache; processing unit that is
composed of instruction fetch unit, decoder, execution unit, and register file; and
15 virtual multi processing unit that causes the processing unit to execute parallel
execution of a plurality of applications. |
[0452]
- MPU Block
The MPU block is composed of: peripheral circuits such as ARM core,
20 external bus mterface (Bus Control Unit: BCU), DMA controller, timer, vector
interrupt controller; and peripheral interfaces such as UART, GPIO (General
Purpose Input Output), and sync serial interface.
[0453]
- Stream 1/0 Block
25 The stream /O block performs data input/output with the drive device, hard
disk drive device, and SD memory card drive device which are connected onto the
external busses via the USB interface and the ATA packet interface.
[0454]
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14BD-J pl atform 15m ddl eware 16npde management nodul e 1517user event
processing unit 18l ocal storage 19nonvolatile nenory 23, 27 PID filter
3lprimary video decoder 2032l eft-view video plane 33right-view video plane
34secondary vi deo decoder 35secondary video plane 36PG decoder 2537PG pl ane

381 G decoder - AV I/O Block
The AV I/O block, which is composed of audio input/output, video
input/output, and OSD controller, performs data mput/output with the television and
the AV amplifier. b
5  [0455]
- Memory Control Block
The memory control block performs reading and writing from/to the
SD-RAM connected therewith via the external buses. The memory control block is
composed of internal bus connection unit for controlling internal comnection
10 between blocks, access control unit for transferring data with the SD-RAM
connected to outside of the system LSI, and access schedule unit for adjusting
requests from the blocks to access the SD-RAM,
[0456]
The following describes a detailed production procedure. First, a circuit
15  diagram of a part to be the system LSI is drawn, based on the drawings that show
structures of the embodiments, And then the constituent elements of the target
structure are realized using circuit elements, 1Cs, or LSIs.
While realizing the constituent elements in the above manner, buses
connecting between the circuit elements, 1Cs, or LSIs, peripheral circuits, interfaces
20 with external entities and the like are defined. Further, the connection lines, power
lines, ground lines, clock signals and the like are defined. For these definitions, the
operation timings of the constituent elements are adjusted by taking into
consideration the LSI specifications, and band widths necessary for the constituent
elements are secured. With other necessary adjustments, the circuit diagram is
25  completed.
[0457]
After the circuit diagram is completed, the implementation design 1s
performed. The implementation design is a work for creating a board layout by
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391 G pl ane 40primary audi o decoder 4l1secondary audi o decoder 42m xer
CLAIMS 1. A playback device for playing back 3D video streans including a
base-vi ew vi deo stream and a dependent -vi ew vi deo stream wherein vvhen
perform ng ster eoscopi c playback using the 3D video streans, the

playback eV|ce 0 uts flrst |cture dat ece eco |ctur dat a
pi eces to r&plgmg V&R PERRES th pf“ft? é‘f’r%”caﬁ%@nﬁaf% grds(@ gﬁ&ﬁ gcond
pi cture 29 bein tai ned by decoding the base-view video stream
and the d@ﬁ&ﬂglé Of {lings 9&‘8&8 E‘i”‘?f am respectively, and when

performn, ﬁgﬁ)pl ayback using the 3D video streanms, the playback 10device
out puts eac f the first picture data pi eces to the di spl ay device at

et Lk ce | 0 AHEE eSSl el PSR AN 68,8 S SR YD
5  created, the results of the implementation design are converted into CAM data, and
the CAM data is output to equipment such as a Numerical Control (NC) machine
tool. The NC machine tool performs the System on Chip (SoC) implementation or
the System in Package (SiP) implementation. The SoC implementation 1s technology
for printing a plurality of circuits onto a chip. The SiP implementation is technology
10 for packaging a plurality of circuits by resin or the like. Through these processes, a
system LSI of the present invention can be produced based on the internal structure
of the playback device 200 described in each embodiment above.
[0459]
It should be noted here that the integrated circuit generated as described
15 above may be called IC, LS, ultra LSI, super LSI or the like, depending on the level
of mtegration.
[0460]
It i1s also possible to achieve the system LSI by using the Field
Programmable Gate Array (FPGA). In this case, a large number of logic elements
20  are to be arranged lattice-like, and vertical and horizontal wires are connected based
on the input/output combinations described in a Look-Up Table (LUT), so that the
hardware structure described in each embodiment can be realized. The LUT is stored
in the SRAM. Since the contents of the SRAM are erased when the power is off,
when the FPGA is used, it is necessary to define the Config information so as to
25  write, onto the SRAM, the LUT for realizing the hardware structure described in
each embodiment.
The present embodiment is realized by middieware and hardware part
corresponding to the system LSI, hardware part other than the part corresponding to
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15devi ce outputs each of the first picture data pieces to the display
device twice in succession, and by thus outputting each of the first
pi cture data pieces twi ce in succession, an output frame rate at which the
2D pl ayback is perfornmed matches an output frane rate at which the

i I K.i f X . Th | ayback .deyi d ai ,
2T PR APETTE e o BENSL AR R . o
e B BATESS el SRS RO AR i
20, o gl 0,50 pibshy 14 INGGRLMRGSGRNCREL ) BhMdupp o'

a decoder, QRGLAREid0 ni&E %%rattaa 3“ Q:%ﬁﬁéﬁéicigﬁvs\%ﬂﬂ? %ﬁd’? to'ﬂﬁa?‘brﬁ()g}ngﬂéeuni u

dependentp- iew video stre opera ¢ ‘Conndet to the
base- ¥i ew,vitfigQ pl ane nenory or the dependent-view video plane nenory, so
as to (i) direct the first picture data pieces 5into the base-view video

pl ane nenp4gt] and (ii) direct the second picture data pieces into the
dependent - vi éw vi deo - pl ane nenory, wherein when perform ng the

st ereoscopi ¢ piEy basisptaicd dbheing Dhyi iHeefE 1R For themplByPack afgvhee
outputs the first picture data preces and the second picture data pieces,

whi ch ar dnteefapegidry €by thd an@didwart hehdoaseeti @SIVideo isabi: ABn@Hlopnd the
10 dependent-vi ew vi deo plane nenory, to the display device, and
independently in parallel, the user interface part, middleware part, and system LSI
10 part of the playback device. This makes it possible to develop the product more

efficiently. Note that the interface can be segmented in various ways.

[Industrial Applicability]
[0462]

15 A playback device of the present invention does not require a change in an
output frame rate when switching between 3D video playback and 2D video
playback. The playback device of the present invention is therefore beneficial when
connected to a monitor using the HDMI connection that necessitates synchronization
between the output frame rate of the playback device and the output frame rate of

20 the moniior,

[Reference Signs List]
[0463]
1060  BD-ROM
25 200  playback device
300  television
400 3D glasses
500  remote control
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when perform ng the 2D pl ayback using the 3D video streans, the playback
devi ce outputs each of the first picture data pieces, which are stored in
t he base-view video plane nenory, to the display device at |least twice in
succession. 155. The pl ayback device of Claim1l, conprising: a base-view
vi deo pl ane negnry; Eggagendent-vieM/video pl ane menory; a decoder
operabl e to decode t $B-vi ew vi deo stream and the dependent - vi ew vi deo
stream and 202,5@%%cabo©erable to connect to the base-view video plane
menory or the 8p dent-Vi%ew vi deo pl ane nmenory, so as to (i) when

perform ng the stere i k using the 3D video streans, (a) direct
the first pict lf're daggﬁgﬁégﬁt?%%?é{ he base-vi ew vi deo pl ane nenory, and

(b) direct thesgecon j i eces into the dependent-view video
pl ane nenory, aS%d (i 1£Jv?hccte0#{pg)gﬁ€0téﬁlnr${ng the 2D pl ayback 25 using the 3D

vi deosstreans, ¢di rectyhig ofahbSis RJnﬁ%Ué&ﬁioﬂ pi eces into both of the
base-vi ew vi deo pl ane nenory ang t he dependent -vi ew vi deo pl ane nenory,
wherein the pl gyback ptigghsiecQitAWng the picture data pieces stored in the
base-view video plane ' nenory and the dependent-view video plane nenory to
the di splay dew ce. m@nadddnfigBfRiesh Skehowyt used in a playback device for
pl ayi ng back 3D video streans 5including a base-view video stream and a
dependent - vi ew10i deoregistgan wherein when perform ng stereoscopic

pl ayback using the 3D video streanms, the integrated circuit outputs first
pi cture data pildces pmdrseeordtiphahitr e data pieces, which are obtai ned by
decodi ng the base-view video stream and t he dependent-vi ew vi deo stream
respéttively, ddd 10mhgranperdmeoryi ng 2D pl ayback using the 3D video streans,

the integrated
HDMYV module
14 BD-] platform

15 middleware

16 mode management module
15 17 user event processing unit

18 local storage

19 nonvolatile memory

23, 27 PID filter

31 primary video decoder
20 32 left-view video plane
33 right-view video plane

34 secondary video decoder
35 secondary video plane
36 PG decoder

25 37 PG plane
38 IG decoder
39 IG plane
40 primary audio decoder
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circuit outputs each of the first picture data pieces at |least twice in
succession. 7. A playback device for playing back one or nore video
streans recorded on a recording nediumin accordance with playback section
i nformation pieces, wherein 15 the playback section information pieces

i nclude (i) plaiback section inﬂ?r tion pieces defining 3D playback
sections that realiz&"Ep ¢¥3§g6b6%0 Wéyback, and (ii) playback section

i nformation pig&es def%ging 2D pl ayback sections that realize 2D pl ayback
and when seani eSsly %%nﬁecting t he 3D pl ayback sections and the 2D pl ayback
20 sections with one another, the playback device outputs each of 2D

pi cture data pieces to a display device at |least twce in succession, the
2D picture data pieces being obtained by decodi ng conpressed picture data
pi eces belonging to the 2D pl ayback sections. 25 8. The pl ayback devi ce of
Claim?7, wherein during playback of the 2D pl ayback sections, the playback
devi ce outputs each of the 2D picture data pieces to the display device
twice in succession, and by thus outputting each of the 2D picture data

pi eces twi ce in succession, an output frane rate at which the 2D pl ayback
is perfornmed matches an output frame rate at which the stereoscopic

pl ayback is performed. 9. The pl ayback device of Claim?7, conprising: ba
base-vi ew vi deo pl ane nenory; a dependent-view video plane nenory; a
decoder operable to decode a base-view video stream and a dependent -vi ew
video stream which are included in said one or nore video streans; and
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10a switch operable to connect to the base-view video plane nenory or the
dependent - vi ew vi deo plane nenory, so as to (i) direct first picture data
pi eces obtai ned by decodi ng the base-view video streaminto the base-view
vi deo plane nenory, and (ii) direct second picture data pieces obtained by
decodi ng the dependent-vi ew vi deo ﬁé gjgiénto t he dependent -vi ew vi deo

pl ane nmenory, wherein 15 during pl £ of the 3D pl ayback sections, the

Dl ctur e darb el br B ttack ol Vg Rtial b ind REetsALeNT 6 vi deo
o ane Tk 4 BRI SRR Ty Lo, the drsplay
| ayback devi he 'first pi. ta. pi i ch
DS K he Bl Tn £ AR R Meobiplekb e RUSEHAE ARV GESRs Mt O a0t
stored : 19e0 | . ai 'ce
1) L ERERELOR: A TS LA (RXLER PL S R, STRELRLIS: °

a decoderqigiey ablig e 4PA0GA: B2 Biotbe thy HPQ:SAd BRAVENALSERSAGRR! - Vi ew

video stream” which are i sal d one or nore video reans: < and

a swi tch ppahaPhe dQoaRRNGR! bds-ide \H@é@'sffbﬁ%‘}/_ MddaR cﬂ%ﬁgﬁ% il y\(l)i?éot he

dependent - vi ew vi deo pl ane nenory, so as to (i) durin the 3D
pl ayback sgeeil aRbect{vadly, dhd ect first picture data pieces obtained by
decodi ng the base-view video streaminto the base-view video plane nenory,

and (b) direct vhepesaftnphe Ry @lHdhék REECHeITd Aiimedsthyuntie aREiphg thkie

dependent - vi ew video streaminto the dependent-view video plane ‘nenory, and
(i) 1dur idegicploaythac kacdf oftthe {124 pidtanchiiek pireed foahs dispiayertidene 1dast Skic®i cture
data pieces into both of the base-view video plane nenory and the
dependentin su@sssidmeo pl ane menory, wherein the playback device outputs the
pi cture data pieces stored in the base-view 10 video plane nenory and the
dependent - vi ew vi deo plane nenory to the display device.
2. The playback device of Claim 1, wherein
when performing the 2D playback using the 3D video streams, the playback
15 device outputs each of the first picture data pieces to the display device twice in
succession, and
by thus outputting each of the first picture data pieces twice in succession,
an output frame rate at which the 2D playback is performed matches an output frame

rate at which the stereoscopic playback is performed.

20
3. The playback device of Claim 1, comprising
a reception unit operable to receive a change instruction during the playback
of the 3D video streams, the change instruction causing the playback device to
switch from one of the stereoscopic playback and the 2D playback to the other.
25

4. The playback device of Claim 1, comprising:
a base-view video plane memory;
a dependent-view video plane mernory;
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11. An integrated circuit used in a playback device for playing back one or
nore video streans recorded on a recording nmediumin accordance with

pl ayback section 15i nformati on pi eces, wherein t he pl ayback section

i nformation pieces include (i) playback section information pieces defining

3D pl ayback i h | i | ayb , d (il | ayback

Socti on raf or mdt (oS D8hertBR) 16 FaBLSL PR INE RIENARES RS (gl B 2V D0

pl ayback,degglqd%@w vﬁl%?@!r@asrﬁ-l Qﬁdconnecti ng the 3D pl ayback sections and the
W

2D pl ayback secti ons h™one another, the integrated circuit outputs each

of 2D Picture dar 6685/8ko |88l LGS thil SHACERS) Yund BEnBR Bl Ghur e data

pi eces bei ng obtai ned ecodi ng conpressed picture a plec el ongi ng

o e 2RBLAKhAGK: P eRico e Aar: AoTRTAIE BedRel R AL Eided

thereon (1) 3D video streams including a base-view vid trea

dependentiniy @WHHsdeRwSHESRPAAL thebhdry, RPN IdSect tAE QBRI ABUrMNIRE Bid2ef he

pl aylist information includes playback section infornmation piecées that

define, iintcome deper@iett-cietEERPPIEA6RmEyPkHERID ty of playback secti ons,
each of the playback section information pieces show ng a playback start

tinme and a pl aydankpeefodmingbe Glereoscopicaipdndk ngingne D Vvideo plreathacke
sections on a playback tine axis of the base-view video stream and the
dependentplaytemk Wcdee sttpeanthe Sirkepiehay btk pseet iaad thafsecomt pupi @tes
include (i) playback section information pieces defining 3D playback

sect i ons pi¢es, whalhi are redpectecdy spral pl theldask-viendiddoi lap mcoack asddhé on
informati on pi eces defining 2D pl ayback sections that realize 2D pl ayback,
and dfch dspendantpiew bek piaectemoiynfoothealispday déveessendef i ni ng the 2D

pl ayback 10 sections includes a flag indicating that each of 2D picture
dat a pi eces shaha nsafopuingthed playbagy wngj&wﬁgvsdws@@gmsﬂhwéa}ibnck
succession, . the 2D picture data_ pieces being obtained by decaoding,

conpr essé¥VCQURWES aathpighe 8% PHavSThtnBleces, ahigh ar@s%’ﬁé imthedreeaiew he 2D
pl ayback sections. 1513. A pl.ayback device for playing back 3D video
streams iEFURRAGMEIIARLO PhedisRirn 86Vise Ak KRpldNdcaINGRSEFT Rt - vi ew vi deo

stream the playback device conprising: a base-view video plane nenory;

15 5. The playback device of Claim 1, comprising:
a base-view video plane memory;
a dependent-view video plane memory;
a decoder operable to decode the base-view video stream and the
dependent-view video stream; and
20 a switch operable to connect to the base-view video plane memory or the
dependent-view video plane memory, so as to (i) when performing the stereoscopic
playback using the 3D video streams, (a) direct the first picture data pieces into the
base-view video plane memory, and (b) direct the second picture data pieces into the
dependent-view video plane memory, and (ii) when performing the 2D playback
25  using the 3D video streams, direct the first picture data pieces into both of the
base-view video plane memory and the dependent-view video plane memory,
wherein

the playback device outputs the picture data pieces stored in the base-view
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a dependent-vi ew vi deo pl ane nenory; a decoder operable to
decode t he base-view video stream and the 20 dependent-vi ew vi deo stream
and a switch operable to connect to the base-view video plane nenory or the
dependent - vi ew vi deo pl ane nenpry, so as to (i) direct first picture dat a
ieces o [ ecodl e vi.ew vi,deg, stream in se-Vvi ew
Dl deo. bl oY SR s RIS i o PP PR e ToB ST e by
decodi ng jthe. 25 dependent view video streaminto the dependent-view video
pl ane nmenory, wherein when at |east one of the picture data pieces of one
of the base-view video stream and t he dependent-view video streamis
.damaged due to occurrence of an en-or while decoding said one of the

streams, gt B ififaedn &%m%& it Q Ipﬁaﬂ%a&@ﬁ@v%é th' rpel 19%"321@16?59\/1&@{@1[ o}l the

dependent vi ew Vi deo plane nenory "so as to ast one o the
pictuse daf@iint §688- ﬁ%mﬁﬂ@e&ﬁtﬁ%n shd %e]t[)ed@*ah@blewlﬁeé@@@ﬂﬁ Wikreii d at | east

one damaged picture data piece, into both of the base-view video plane

menory and thewﬁe;pgaﬁteﬂhm M QkAokERHc R AMACKHRIBLY thed3Bb4dvidbe RidYhackdevi ce
for playing back 3D video streans including a base-view video stream and a

dependenintvgrawdvditlae Gitpedniirst b&:nmteadd@@?fecﬁg\dnﬁese@@ﬂiﬂ)pkﬁm&gdat@ phase- Vi ew
vi deo pl ane nenory; a dependent-view vi pl ane nenory;
which are obtained by decoding the base-view video stream and the dependent-view
video stream, respectively, and
10 when performing 2D playback using the 3D video streams, the iniegrated

circuit outputs each of the first picture data pieces at least twice in succession.

7. A playback device for playing back one or more video streams recorded on a
recording medium in accordance with playback section information pieces, wherein
15 the playback section information pieces include (i) playback section
information pieces defining 3D playback sections that realize stereoscopic playback,
and (ii) playback section information pieces defining 2D playback sections that
realize 2D playback, and
when seamlessly connecting the 3D playback sections and the 2D playback
20 sections with one another, the playback device outputs each of 2D picture data
pieces to a display device at least twice in succession, the 2D picture data pieces
being obtained by decoding compressed picture data pieces belonging to the 2D

playback sections.

25 8. The playback device of Claim 7, wherein
during playback of the 2D playback sections, the playback device outputs
each of the 2D picture data pieces to the display device twice in succession, and
by thus outputting each of the 2D picture data pieces twice in succession, an
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10a decoder operable to decode the base-view video stream and the
dependent - vi ew vi deo streanm and a switch operable to connect to the
base-vi ew vi deo pl ane nenory or the dependent-view video pl ane nenory, so
as to (i) direct first picture data pieces obtained by decoding the

base-vi e | am | h asesvi.ew vi deo plane, 15 nepory, and (ii)
di rect sg% ﬁ@?%?%%%@gg%g@%%ﬂ% gggpgﬁ’aﬁﬁéﬁp%gmaéﬁdaﬁﬁ C% He OBRHE AGBI - vi ew
vi deo strgam {nt - Y Vi ane menory, wherein when
at | east one g?‘?ﬂégg?%$ﬁ§§9§2%%¥%@§%é%9§$m§@e of the base-view video
stream and the dependent-view video streamis damged due to occurrence of
an error while decoding said one of the streans, the playback device

out put s, 9a¥h@pRgbhiok dicdb)CRIm heash Hﬁlﬁgpf the picture data pieces of said
one of the streams, which is stofed Pnto a correspondi ng one of the video

pl anes menor i esa bagedicat alivo PRIOLRNI§, occurrence of the error, and (ii) at
| east one of the picture data pieces of the other stream which is stored

in the other Vhd@@ﬂbwﬁem&y?ﬁﬁgn@ﬁ(ﬁ@,sponds to said at | east one
damaged picture data piece. 25 15. A recordi ng nedi um havi ng recorded

thereon (i) 3Daviddemlest ppambid nol Whcode aabases-Vieew viddgo sgtaigamnand, a
dependent - vi ew video streamand (ii) streaminformation, wherein
t he basedopament-view wteestneaandvliibie asteipendedtin viié\wny be eprstidarshake t he
same pl ayback tinme axis, the streaminfoimation includes (i) a first
entry mapaéhowi ng, in one to one correspondence, (a) entry points of the
base-vi ew vi deo stream and (b) playback 5 tines on the playback tinme axis,
and [¥i) a seconwichtapgrabhp ichomiacyfo ithe base-tiewovidex ptanespandsnoe the a)
entry points of the dependent-view video streamand (b) playback times on
the pl ayBerRapdentpacaxyiseo siagne memory, seashoofl) wirectefitst ypigorentistar pigiat er ed i n
the first entry map is located on the playback time on which a
cor r espoRbiRHEddhe detoding U brse-psnyider agicameing the besseviewsedendlant ry nmap
i s |ocated. o qe .
memory, and (ii) direct second picture data pieces obtained by decoding the
dependent-view video stream into the dependent-view video plane memory, wherein
15 during playback of the 3D playback sections, the playback device outputs
the first picture data pieces and the second picture data pieces, which are
respectively stored in the base-view video plane memory and the dependent-view
video plane memory, to the display device, and
during the playback of the 2D playback sections, the playback device
20 outputs each of the first picture data pieces, which are stored in the base-view video

plane memory, to the display device at least twice in succession.

10. The playback device of Claim 7, comprising:
a base-view video plane memory;
25 a dependent-view video plane memory;
a decoder operable to decode a base-view video stream and a

dependent-view video stream, which are included in said one or more video sireams,

and
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a switch operable to connect to the base-view video plane memory or the
dependent-view video plane memory, so as to (i) during playback of the 3D
playback sections, (a) direct first picture data pieces obtained by decoding the
base-view video stream into the base-view video plane memory, and Eb) direct
second picture data pieces obtained by decoding the dependent-view video stream
into the dependent-view video plane memory, and (i) during playback of the 2D
playback sections, direct the first picture data pieces into both of the base-view
video plane memory and the dependent-view video plane memory, wherein

the playback device outputs the picture data pieces stored in the base-view
video plane memory and the dependent-view video plane memory to the display

device.

11. An integrated circuit used in a playback device for playing back one or more
video streams recorded on a recording medium in accordance with playback section
information pieces, wherein

the playback section information pieces include (i) playback section
information pieces defining 3D playback sections that realize stereoscopic playback,
and (ii) playback section information pieces defining 2D playback sections that
realize 2D playback, and

when seamlessly connecting the 3D playback sections and the 2D playback
sections with one another, the integrated circuit outputs each of 2D picture data
picces at least twice in succession, the 2D picture data pieces being obtained by

decoding compressed picture data pieces belonging to the 2D playback sections.

12. A recording medium having recorded thereon (i) 3D video streams including a
base-view video stream and a dependent-view video stream and (i) playlist
mformation, wherein

the playlist information includes playback section information pieces that
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define, in one to one correspondence, a plurality of playback sections, each of the
playback section information pieces showing a playback start time and a playback
end time of a corresponding one of the playback sections on a playback time axis of
the base-view video stream and the dependent—v}ew video stream,

the playback section information pieces include (i) playback section
information pieces defining 3D playback sections that realize stereoscopic playback,
and (ii) playback section information pieces defining 2D playback sections that
realize 2D playback, and

each of the playback section information pieces defining the 2D playback
sections includes a flag indicating that each of 2D picture data pieces should be
output to a display device at least twice in succession, the 2D picture data pieces

being obtained by decoding compressed picture data pieces belonging to a

corresponding one of the 2D playback sections.

13. A playback device for playing back 3D video streams including a base-view
video stream and a dependent-view video stream, the playback device comprising:

a base-view video plane memory;

a dependent-view video plane memory;

a decoder operable to decode the base-view video stream and the
dependent-view video stream; and

a switch operable to connect to the base-view video plane memory or the
dependent-view video plane memory, so as to (1) direct first picture data pieces
obtained by decoding the base-view video stream into the base-view video plane
memory, and (ii) direct second picture data pieces obtained by decoding the
dependent-view video stream into the dependent-view video plane memory, wherein

when at least one of the picture data pieces of one of the base-view video
stream and the dependent-view video stream is damaged due to occurrence of an
error while decoding said one of the streams, the switch connects to the base-view
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video plane memory or the dependent-view video plane memory so as io direct at
least one of the picture data pieces of the other stream, which corresponds to said at
least one damaged picture data piece, into both of the base-view video plane

memory and the dependent-view video plane memory.

14. A playback device for playing back 3D video streams including a base-view
video stream and a dependent-view video stream, the playback device comprising:

a base-view video plane memory;

a dependent-view video plane memory;

a decoder operable to decode the base-view video stream and the
dependent-view video stream; and

a switch operable to connect to the base-view video plane memory or the
dependent-view video plane memory, so as to (1) direct first picture data pieces
obtained by decoding the base-view video stream into the base-view video plane
memory, and (ii) direct second picture data pieces obtained by decoding the
dependent-view video stream into the dependent-view video plane memory, wherein

when at least one of the picture data pieces of one of the base-view video
stream and the dependent-view video stream is damaged due to occurrence of an
error while decoding said one of the streams, the playback device outputs, as a pair,
(i) at least one of the picture dafa pieces of said one of the streams, which is stored
into a corresponding one of the video plane memories immediately before the
occurrence of the error, and (11) at least one of the picture data pieces of the other
stream, which is stored in the other video plane memory and corresponds to said at

least one damaged picture data piece.

15. A recording medium having recorded thereon (i) 3D video streams including a
base-view video stream and a dependent-view video stream and (i) stream
information, wherein
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the base-view video stream and the dependent-view video stream share the
same playback time axis,

the stream information includes (i) a first entry map showing, in one to one
correspondence, (a) entry points of the base-view video stream and (b) playback
times on the playback time axis, and (ii) a second entry map showing, in one {0 one
correspondence, (a) entry points of the dependent-view video stream and (b)
playback times on the playback time axis, and

each of the entry points registered in the first entry map is located on the
playback time on which a corresponding one of the entry points registered in the

second entry map is located.
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