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

MEDI UM AND | NTEGRATED CIRCUI T 5 [ Techni cal Field] [0001] The present
invention belongs to a technical field relating to technol ogy for playing
back 20/ 3D videos. 10 [Background Art] [0002] Recent years have

W tnessed an increase in the nu e theaters that offer

st ereoscopic view ng of 3D vi de@%ﬁéﬂﬁ’ﬁi s trend, there has been a 15
demand f(ﬁ“ i)é)t}Aﬁ]al di scs having recorded thereon high-quality 3D videos.

[ 0003] itle ol\lnvieBHIORL | di sc having recorded thereon 3D video nust possess

pl ayback conmpatjhbi.l} i a k dewl IS gﬁuﬁh@ of yi ng
back only opti m%m&‘mng%gﬁéged ﬁﬁéé@mw &@E rea , "a 2D
pl ayback (Eﬁé% 2D pl ayback devi ce cannot play back 3D video ‘
recor dedrg]ﬁﬂa PFJCQPQEI as 2D video, it will be necessary to

manuf acture two types of discs, nanely a 3D disc and a 2D disc, of the sanme
content. This could be a costly process. Accordingly, it is desired that an
optical di i ecorded thereon 3D video be played back as 2D video on
a 2D pl ajggélkmg%lvﬁﬁgled,] and as 2D or 3D video on a playback device that is 25

capabl e % @jc;ayi 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 viewing 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 and present both 2D and 3D videos to _a viewer (hereafter, the
tei m "vi enwpticilsdissbaving resoedpshiberaon s ivideor neludes Mertgeriolgy disslosgd on

List] [Patent Literature] 10[0006] [Patent Literature 11 Japanese Patent
Publ i cat inBLNd. indga®gdelainmary of Invention] 15 [Technical Probleni [0007]
A wide band is required to transmt 3D video fromone device to another. In
view of 190®] a 20y 3D pl ayback device and a display device are often
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another; that is to say, during their attenpt to re-establish 25such
synchroni zati on, a video output is ceased.

[Citation List]

[Patent Literature]
10 [0006]

[Patent Literature 1]

Japanese Patent Publication No. 3935507

[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 often 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 is ceased.

[0008]

During playback of 3D video, 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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[ 0008] During playback of 3D video, 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 2 thereby output at 48 Hz frane rate. On the other hand, during
pl ayback of 2D video, only a 24 Hz left-view video is output to a display
device. Therefore, when a 20/ 3D pl ayback device switches to playback of 2D
vi deo durthergby buipuaatidHzImme to, On He ebesmng, dynng klaybadice Haatkeo o
re-establish synchronization with the display device 5 if they are

connect edniy2dddie fheewueilng is oispHDIM2 dsplae devien. Thﬂfﬁﬁ&”@l“ﬁ@@ 738800 the
problemthat the start of playback of the 2D video is dela [ 0009]

Jr vi ew dflaxhaek dgwge Smt@bq:SeW; Plﬁﬂéﬁcb rod Sahviden WuRnE ghayiasks of gDpW@W:dbe a

pl ayback device and a recording nmedi umthat enabl e seam ess pl ayback of

2D/ 3D 10@%951)133?@%@9}/% nF@dSIjiOd‘BTeéFﬁ’hF]@)@YE@“P%Z%WeWIﬂE @%@mlésoée‘flﬁ% above
aim the gresent mvengi rovides a ck 15 devi c for Hé g back
3D vi deo 6 {H¥aFE GORREGIEH HY Sacthaber Veow F tGOBRRTAR éu%gwsﬁ Bt vi ew

3D vi doo B8 PR o A ABRREUN CLOETLIICO 11 SORVHE ot ur o dat a pl eces and

second pnﬁbﬁﬂe data pieces to a display device, the first picture data
pi eces a e second picture data pieces being obtained by decoding the

base-vi ew vi deq, sf; %\$3§? \f\l}? %'9\76 EFob(f&Bg ﬂgegﬁl%efséﬁtb%\}éh%& a%&l% 8"rgvide a

respecti veI y, and ormn ack usin

strears, aBic 31%91%8 Kindey | &%r@ﬂ% R SRR 8ﬁa1}19§e§:hfeﬁ 8&28%&1{ &f QB‘} pi eces

to the d| evice at eas W Cce I n succession. ageous fects
of Irw)ent‘hg&]s 25[ 0011] When perfont ing 2D playback using the 3D
vi deo streans, the playback device of the present invention structured in
t he above manner outputs, to the display device, each of picture data

pi eces obtai ned by decodi ng the base-view video

[Solution to Problem]
{00101
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 (i) 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

3



3 streamat least twice in succession. This way, the output franme rate at
whi ch the 2D playback is perfornmed matches the output frane rate at which
st ereoscopi ¢ playback is performed. [0012] 5Accordingly, even if playback
of the 3D video streans (stereoscopic playback) is switched to the 2D
pl ayback, there_is no need for the_playback device and the display_ device
to re- estEBMIGH [AShBHED I SYACESHOM HTHS BRYNhGt WEPUT AL Fle AbY kﬁjﬂ HaEHDM

standard. Thi s enabl es the playback de%_iace to zEerf,o}rAm seani ess_pl ayback. 10

[Brief D@sREk isoRFTEImOH apatrees|the optpyf frame rate gt vehiCh SHROREORIS &&alba Ka
recordi nq rre?i um and a pl ayback device, and FIGs. 1B and 1C show 3D gl asses
400; Spetlomede| G 2 j|lustrates a user's face on the left side, and

vi deos srt%\iﬁg obj etts, 15 nanely skel etons of a dinosaur, on the right
side; FIG 3 exenplarily shows inner structures of left- and
right.view videa

‘ for realizi . > 0 e sh
 nner 35t ruct u AT o Py ErParHRdet dBeCIDEPREs RE Y asiidai on
¢ tical di . . . e
1 onenar PaPeEPisaRlidlet fo SREGR ARSI B 40 beed RrSbRTbaatbésicd 1578
hl lustr ataﬁdt‘tﬁf?dﬁ?f#c&e‘d{c@ 18fe sty AGLsyR LA Batioh FitiB e ABMBer G eGhirdtfbyr © Of

ecode switch Irnfornmation;
the 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. 1B 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 viewlng;
FIG. 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;
FIGs. 7A and 7B illustrate the structure of a video stream;
FIG. 8 shows the structure of decode switch information,
FIGs. 9A and 9B illustrate decode counters;
25 FIGs. 10A and 10B show how a video stream is 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;



FIG. 9A and 9B illustrate decode counters; 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 forman AV stream FIG 12
shows internal structures of extents that are obtained by _executing a
recordi ng met hBHA 12 shows3ntehealStraciuaisael SvieHs aﬁé{mﬁlﬂﬁa@f&’é’%@@ﬁi% &nd an
AV streamfile; FIG 14 shows an internal structure of a clip information
file; FI eopsdisgaghed;st r eam a’' bute i nformation set included in the clip

OO L st iieagr v e S e A My R
R i i
ecadst e G oA SO0 DA JBER &aﬁmﬁﬁbé%eﬁﬁg L T2
20, which f%%%!’:lttic'n?ﬁ?l |y includes 15 anot her subpat h;
FIGs. 16A and 16B each show an entry map table included in the clip
information file;
FIG. 17 shows how eniry points are registered in an entry map;
10 FIGs. 18A and 18B each show relationships between entry maps and GOPs;
FIG. 19 illustrates the structure of 3D metadata;
FIG. 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;
FIGs. 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 FIG. 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;
FIG. 27 shows playback sections defined by left and right views;
25 FIG. 28A shows a stream selection table, and FIG. 28B shows structural
clements that are common to stream entries;
FIG 29 shows the 3D playlist 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: FIG23 illustrates the structure that enabl es seani 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 playitens and 3D playitens; FIG.25 shows. a data structure of ayl i st

i m;) f)r ma'lt: i on; Fﬂfl 3pshomsna apiocat of ﬁ%ﬁ’ﬁ \}A‘%E‘E”&%Hmo?vﬁhc B%I%i %&Wﬁat i on
table; FIG 27 sho pl ayback sections defined by left and right views;
25FI G 2@&‘8%@%3%%@%1‘%&?%0“% table, and FIG 28B shows structural

el enents that 0 n.to . stream.e ] : LG 29 shows the 3D
pl ayl i st shomﬁi 3%5@\?@6&}6 ?tﬁ’[céiurmf(?%/éﬁtsmwbea\f/}(ﬁe& §t2 view i dentification

information h addi t.i onal | |t ; | of

pl ayl | lst i nf o?ﬁ@%ﬂwﬁheﬂ% E%‘i}&%gf‘?fn@sﬁet%% E,ﬁgf}@ﬁ’warﬁ%%&%

central -1i es; FIG .shows the structure of a 2D13D pl ayback device; FIG
32 s \Nsp{gﬁgtﬁl‘?{?%%‘?gﬁg%tructures of a systemtarget decoder 4 and a 5 plane

L’ﬁl”‘fry set 5a; pfth G333 o3RS n A UrBEDA o851 piaE HoSp6litian BhANE conposition
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
control engine 7b;
FIG. 37 is a flowchart according to which a display type value is 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
seamlessly 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 is played back;
FIG. 45 shows a modified entry map;
6



FI G 34 shows how the PG plane is conposited; FIG 35 schematically shows how
a plane is displayed to the user after being cropped and superinposed with
use of the offset values; 10FIG 36 shows the internal structures of a
register set 10 and a playback control engine 7b; FIG 37 is a flowchart
according to which a djsplay type value is set to a PSR

FIG 38 shows &ldaf@ sshemeiically shawssigleenshipsoeetisen Wy%@?@ #d £AVop

15pl ayli st and pl ayback of _a 3D playlist; FIG 39 shows a flowchart

accor di ngTEYMARFEHIINEL0 AhedificREAN &f  swi t chi ng bet ween pl ayback of a 2D

P et £ at o dapﬁéh%ﬁ%w@s SruBaT oL dprtRr g e e i PIAbBPS PP ¢ ype

for 3D vi . i splay type; 20FIG 41 is a flowchart of switch
control ﬁ)gS%S?Wg]émE? itch 62 in the plane conmposition unit; FIG 42

Shovagt e ST VLA 50l TR et S, SRS, A0k R R SRS
second drc%ﬂa%gd I!lh}lﬁfié rb%&l& g%o%k&ﬁld%g B%C%Q%%ﬁ]f/ie% g}s, §1dE5'% 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 illustrates a method of, when a picture of right-eye video is
damaged, supplementing the damaged picture with a black picture or the like;

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

20 FIG. 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 left-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 FIGs. 55A and 55B each illusirate 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 playback 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 ationshi ps between entry points and AV
streans pertaining to Mdification 2; FIG_ 47 shows the structure of a
primary video d¥eotferlupipatgs GIOR Henckraeof sid! fmegesSecond Enbodi nent; 5FI G 48
illustrates a nethod of, when a picture of, righ&- y%évi deo i s damaged,

pl ayi ng back aF&aF redpakih i) eanbcillysiaats spoginl Rlpy Pdedesd:n repl acement of
t he damaged pi re; FIG 49 jllustrates a pethod. .aqf, when

picture of rig w%yég%i%’@oﬁ)g ?ﬂfgagg@?aﬁ g%ﬁ ﬁ%ucg%kﬁg %p@glﬁpgg&pepqa ht - eye
vi deo tha ibnr(ﬁg%ﬁ%el.% dprecedes the 10 dandged pi cture; FIG 50

i |l ustrafeyPE° ' when a picture of right-eye video is damaged,

| ayi back } f r.ight- id h i di .
Baﬁé'ggg p?ﬁg u?gffégéﬁb%av%n[lh%ﬁli}?%ﬁaﬁ%e Bt AR B6Y B nae 1 mredi at ol v
- . . : d of -
When a pi ot ureTgp T gnpsEge” B SoRE Bindnh® s0hch dhaliRl Bl HEhiged”

picture }M“Eaﬁfﬁl iglc?e%fec?i cture or the |ike; FIG 52 illustrates a

nmet hod of’, en"a picture of right-eye video is danaged, suppl enenting the
damaged picture and a damaged picture counterpart of 2D left-eye video with
bl ack pictures or the liKke;

[Description of Embodiments]
10 [0014]
[First Embodiment]

The following describes embodiments of a playback device comprising
means for solving the aforementioned probiem, with reference to the accompanying
drawings. First, the principie 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
binocular 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



20FIG 53 illustrates a method of, when a picture of right-eye video is
damaged, supplenenting the danmaged picture with a picture generated froma
damaged picture counterpart of |left-eye video and a picture of the
right-eye video that imedi ately precedes the damaged pi cture;

FIG 54 illustrates pause processing perforped during 2D video pl gyback;
25FI Gs. 95niaynet @s@ﬁ%ﬁt—m UBRg% %@?%B%é@a&@%gw&%wg%%g 3D

vi deo pl ayback; FIG. 56 illustrates the plane conposition unit that
enabl es PHIR Bf o¥EE9GH1U Y DTS 56 tmoawé@éfs O FRRI128 7StPIPRRIPIGt 5 GOP
structures of still_.inmages; FILGs. 58 nd 58B each il lustrate special

pl ayback Y§Vi8® &J’rbﬂe@fslf method Lﬁ]ﬁ?@s %Sﬂ%m 9@0@8}%31 JFHESSFF%‘%de eﬁ]éoc?
structure_f.or sinplifying specia . ayback..of 3D video; FI.G 60 shaws an

i nt er nal u?I‘F?Fc Sél?%t%%atf)l 3}?831?& 16 S1tegy thereatrer, I:ﬁa@algf Y4858 t'r at es
how dgpt h_i, nf or.nat j on keh ks utiliz y a video encoder, is created.

[ Desc ipﬁPgﬁﬁ IE?FFG t&ﬁs hit B ali%‘[@%algﬁm%g?&s't Enbodi nent ] : The

fol |l ow ng (Sil%;cri bes enbodi ments of a.playback device conprising nmeans for
sol vi ng %e forementioned problem. with reference to the acconpanying

g;f“é"';lv'”gs- Fi TSt tii6e Rletd WnfcPlt Rl GO RO SRy R¥NGud, Ss RhhdEeYiz8) Scussed
in that it can create stereoscopic images of an object in such a manner that the
viewer visually recognizes fhe three-dimensionality of the created stereoscopic

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
(i) a computer that can perform an enormous amount of operations to create

15  holograms of the video in real time, and (i) a display device whose resolution is
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 technique has

25 already been implemented in various technical 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 his/her eyes as a 3D object. Stereoscopic display can be
realized by taking advantage of the binocul af. 20. di sparjty of_.a.hunan,
i.e., byV@éﬁsﬁfﬁgﬁlﬁmyeﬁi é\k@ﬁaﬁegv Wi daftpye laé’t?o‘éfﬁ?q]é’%%?‘}eng’gﬁ? afierimags oy are
stereoscopi C i

i Sp i ABech (F98T b oRs b cypaPped S0 RO CoRFE g PG SO B9 ey

i mage which offer. differe isual perceptions.to 25 the ri eft
eyes of & F‘?évei?itsel%@m' & aareg{ﬁ&[,it;ﬂgrv lﬂqnvéf‘uaig' rteﬁ%giﬁ?‘?‘?o%h?%fg iosfgﬁg% iI%pygnadoes, t he
Vi ewer sees. these irj{a es as if, they are displayed in 3D. [0017] This short
tine spaﬁlgz‘h%‘iﬂlﬁs Bes ﬁr%i)?%lcp@]df’%’d during which such alternate ~display of
the 2 ri@@l-eye i mge and the 2D left-eye i nage can give a human the

i1 ust on[ étereoscopi c display. There are two nethods to realize

st ereoscopic v i ng. LSt L L I BRI nk 7. Th
second rref hod g?ﬁ;y: Pgesggp”%na%%gét%ﬁg&gc@g%%% %%%lgé%ulg%@%d sgari tgé‘gfeé‘]e%fgge ©

(hereaft %P%ég?ﬁ:%' B, 4 gﬁgﬁ%éateﬁséﬁ% icijsgc%ﬂ{)@sreﬁ‘%ﬁ A BDAaROMe 00 pRERhligx | mage

met hod" . firrst ch utilizes the hol ography

techni queyel 8ELebiaRthd Meliftdl, 4 hlRARCIE devike 290ehagieeRNiC300yEI®s of an
object in suc manner that” the viewer "visually recognizes the

t hr ee- di n@ASEONTY, hhd a 9émbhecaheabeol Tl 208l Qpowidddd rage ot wset he same way
as he/she would visually recognize the three-dinensionality of the actual
obj eg. gever, although a technical theory has already been established
in the field of holography, it is extrenely difficult to create and pl ay
back hol ogr ans Tofe BDIROMSIOQ prbeidesirthe ndbove chorat otfpgateb esystiese vdth, nipr so
requires use of (i) a conputer that can perform an enornous anount of
oper at i ongatrple medties. 15 hol ograns of the video in real tine, and (ii) a

di spl ay device whose resolution is high enough to be able to draw t housands
of linear[0023lerials in a distance of 1 nmm For this reason, there are al nost

no practical exanples of hol ograghy that are commercially used. [0019]
The playback device 200, which is connected to the telévision 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 inferactive 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 lefi-eye picture and a right-eye picture next to each
other on the screen. A lenticular lens having a semicircular shape is attached to 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

10



20The second nmethod, nanely the parallax inmage nethod, 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 | eft
eyes. Technically speaking, the issue of the second nethod is how each of
the right-eye and | eft-eye imges. can be presepted only to the

cor r espoRBIYh &0 dysels | spnghigiyngs thon right-eye RHe®Hhd Wé@ﬁ?ﬁ’ﬂjge‘”ﬁ‘é@ngfa’élbeeady
been i npl enented in yarious technical .formats, .one. of which is an

al t er nat éﬁaﬂﬁzé‘arg%%]ﬁér?@idﬁbgigéﬂ us se5anY TV PEIRLER @1IAWERr nat e- f r ane

sequenci sstiherre, | eft-eye video and right-eye video are displayed

al t er nat &}F.n the time axis direction. Due to the afterimge effect, each

O R

AN U s el g

;ﬁgogdirgg’ ITE%I L%rgiaa %@ﬁacﬁ H%{/i ce&%% am_taégyew s 081,? g"%ggl asses 400,
B0k oo 508 JROUENR) Al 10Vt Redutidel U 1HESyel 0] 0022)

The BD- ove hone theater systemwth, for exanple,

novi es. [S_@é}_g@s]cogic viewing is reai[¥8d RURURAE KigHeUA SRR ofiClsel SnBOfRekd ed to
the television 300, is a 15 20/ 3D pl ayback device that plays back the

BD- ROM 1Q@ht-eye and TRE-dJeayRafEs dRY¥)&BvER0 FIG, aB G Ethd Statd0f ttht & Si on
300 in conpliance withthe HDM standard. [0024] The tel evision 300

proviges gldigesuagy dtirfng @Rplaft &F acleituseoRRid iAxJthe moment of displaying a

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; (11)
arrow buttons for moving a focus for selecting one of GUI components constituting
the memu; (1i1) 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.
11



20 environnment by displaying a novie being played back, a nenu, and the

| i ke. The display device 300 of the present enbodi nent realizes
stereoscopic viewi ng by the user wearing the 3D gl asses 400. However, if

t he display device 300 utilizes a lenticular lens, then the display device
300 can realize stereoscopic view ng without the user wearing the 3D

gl asses HB8] The display device 300 utilizing the lenticular 25 |ens

si mul taneously arranges a |left-eye picture.and a right-eye pictu next to
each ot her on ﬁw@ﬂ§ﬁﬁ%@h?H¢Pﬂ%ﬁ?&dh?&ﬁ“%@#@ﬁﬁ%V@Hﬁp%aﬁ@ﬁ%8W§§JPS$%@hape i's
attached to the surface of the screen of.theegﬁs l. a deﬁiﬁe 300 is. Via
this | entFEAPPERPIF ¥KIVIDE QB AN JRIOTIHHO FHGPLTIGE D 1?‘51 CS1R&Ys constituting
the left-e picture, and the right eye converges only to pixels’
constitugxﬁg]the right-eye picture. Stereoscopic view ng can be realized by
the left and right eyes .t hus seei [ I . The 3D
o] assis 400 ar E‘bw&d%aé?ﬁaé‘f mﬁgadi“%%@»y %dgst(gh%%?%sgh%ﬁgégg% ngﬂg@ge% ?%@v 5 the
user to vigw parallax | es. .Usi - eqel cheme or
bl ari S B B8 SRR e B Cf st R BB R, IR R R e e
to be prese . L et and L | RRYS e tlctRRsRAEBRNYBF s O the
| ef t eer“§@é§§%é§8E§§u@§§ Jﬂgﬁﬁ% rea%*g%%ﬂﬁﬁ%n t giﬁ?ghf énd Ié?? eyes of

the user sonl; | ghibye \Nthel 16 iRV ICE D Uh6ws tHeasRES thoeehyd FI G
1B showst@ﬂég%ttsagl?elgfggy%%g&%’l?)&}f%lglqglgs}gfsttshoo during di gpl ay of a feft-eye

I mge. A 85t P, 2Rl fds, by tRY&eldi@aeofandihbsas cwhien aré he 3D
gl asses Z%%H%ﬂl;gg tﬁ% 1IS(}(}qui d-csry%tal shut%rer gl ass over the left eye

tranggare WU BedPbK alY g dndeidtt @yksl By ¥BémRhtish tHet @ergicns fanaking he
ri gh?geyegng?G 1 ghovéé t he stat eém(‘wt he %D gl asses 400 during display of a

ri ght - eyenhd MBEA.cri¥tall ShattBPoRES dakethidsal dirimiparent bodrt cael eyenagh lefreybe
screen, the 3D glasses 15 400 performthe reverse operation, i.e., nmake the
liquid Cﬁl‘flﬁ%@-ﬁs sheHdpped gVids sheomerespbeding gight-eye imagesspathe tieweis beain
darkening the liquid crystal shutter glass over the left eye. [0026] The
rendt e caikrothdfferimage efack.cs 4 hasulty theaiseesisoply mebgmzes edisichorfid a 20
multilayer GU fromthe user To receive such user operations, the renote
control 58@cd & agminosberedlhe ligés) ofsighsmd thetweaydsareatal | i ng a nenu
constituting the GUI; (ii) arrow buttons for noving a focus for selecting
one df GAIPOFYnponents constituting the nmenu; (iii) a select button that
confirns selection of one of the GU conponents constituting.the menu; (iv)
areturn butto@ﬁpﬂfﬁlﬂ@tuﬁ&ﬁeﬁglmﬂgeﬁﬁébﬁuﬁ’ﬁ%ﬁeme&f@rth%reffFbée32@ T%fﬂq 1'¥&r nmenu;
and (v) nunber buttons, [0027] .. TBi s concl udes t, descri Q%I OH of
usage of lefeypduBEes Helmeshshndrimagabiq b prseRted 49 theright cye are referre

to as right-eye images (R images). Video comprising left-eye pictures (L images) s
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, P3,
12



[ 0028] In the present enbodi ment, a nethod of recording parall ax

i mages used for stereoscopic viewing on an information recording nmediumis
descri bed. [0029] 5Wth the parallax inage nethod, video to be presented to
the right eye and video to be presented to the |l eft eye are separately
prepared. Here, stereoscopic view ng can be realized by mal dng. t he
ri ght - ey BranBri, and P9y dhesecpighee detagriencs %ﬁf}chédﬂ%écqqré@ﬂced’i‘ﬂg] Defedeyes,
respectively. The |eft side of FlI GfZ shaq t he ﬁser'_s fac an? the right
side of AimeStampneD 5Byledhs frsianyl 9f FiKé s H=Lvsrimaees idearfeft-6rs ch are

O e e i Mk S e PO e oo b SRR LI S
S B A A o
o poi St diiar BEE. Brfed g Fan PR PIETEL SRS LRR HaFGaShy Wil
ot - eye RRgELeL TAidely MeaBrEniD et iRl T ksch, BYSE LR o) e

R 8 e L R T e

pi ctures I mage sreterre as a l e Vi e vi deo

conpri si :qht:s i e i e6c; 1455 I aphthoht - vi ew
Vi deo. Vg o T B S e g t e

left- andidd@hia ¥ideW. W gi‘;c]ﬁfre ¥newhieh @ﬁt&ﬁﬁicf[uggﬁ?cﬁcﬂi\% brobia ﬂéilglé%@n%éd eam and

a right-view video stre respectively.

exenppar igyresHens b RhShBaphichire Wiedt Was alrehdy B&n'o%'g)gﬁ:ssé@ib cdlglta Pipeotud Vi deo

streans for real'zing stereoscopic view ng. | The second row of

FI G 3 shoywpichiteiohtwhidh intst-pi¢aird peedibtidendodinig-iv iperforheteby sinmeemeowdiy ch
includes a plurality of picture data pieces, such as li, P2, Br3, Br4, P5,

12 Br6, rBfefingtittvPothdhgisturgd hhthgveddtcaadpbeaeproaesedéccalked 4 B-pacam dance
with Decode Tine Stanps (DTSs). The first row of FIG 3 shows | eft-eye

i mages. Th8spichet thae yereforagie® tar aohaypectutzais kabgd pBaypictgreb &lke, tahiarde coded
picture data pieces li, P2, Br3, Br4, P5, Br6, Br7, and P9 in accordance
Wi th PTSsf d freme stmctune, drod ifield of)adidiéstruttare, 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, P5,
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 lefi-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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5 Br3, Br4, P2, Br6, Br7, and P5. O the pictures showmn in FIG 3, a picture
on which intra-picture predictive encoding is perforned (i.e., a picture
that can be independently encoded wi thout using a reference picture) is
called an I-picture. Note, encoding is perforned on a per-picture basis,
and a picture enconpasses both a frane and a fie n whi ch

d._A pictur
inter-picture pog oye0 | FPWSshqye o 1 not her
Shedi ERKod shwsohgye inoratcP e B plarses A0l §hnecs

pi cture that has_ already been processed is czﬂule.d a P-picture.. A picture on
whi ch i nier sheva i thisp f16) rom, e shwitsdiglassi /ep wgh@a%@’s é?frfﬁﬂ‘ffdaﬂ%fg‘&%ly
referring to t ot her pictures._that have alread een .pr.oGess i.s called
a B-pi ct %FS@?&YAP\A% ]&ﬂc‘fmlglqgﬁai’nqs@erSEP@?rr%asstcbveB&%lﬁ Wgrlgﬂﬁrﬁﬁeﬂ?‘gg}]@%al led a
Br-picture. Herge, .al_llframa of a frame structure, or a field of a field

st ruct ur &SHay ‘Pi?’ég eF%!B28E a vi deo access 15unit. [0033] The fourth

row o FI&&%SShO\AB an internal structure of the left-view video stream
whi ch in(£ és a plurality of picture data pieces, such as P 1, P2, B3,

B4, P5, B6, B7 Pg., Fh i Cf L i ' d
Wih DTss. 20 THE ivracRovnd: RRfiel SRish BIAGEP af SofipRACEr vy dheor dance
i ght - ' nl: Vo phayi i dat

b ces putelBRgHegfufl BoBAE wiln iR Dforpdates chr CREHRTOPUBEHEE Jo 2

in the fqklow Pl . BE R7. . ) S
A R A T S G S St b ey
sequenci NG SEREMRhadcldisticObf | fbfray & # drh@irceden FREEDiIsHA ofirthe 25

assigned the sane PTS I's displlayed such that the display of one of themis

del ax?d BYolA-vidWeyiBEs isadaihat chmpRALQY Blyeriferriaght) fa ebrréspohdingr wed ofet ween
PTSs (hereafter, this time period is referred to as a "3D display delay").

[0034] ictures of tHORALViEWVideystifantwBich3is absigseibw shine dépddetioe. t he 3D
gl asses 400 changes. As shown in this fifth row, the shutter glass over the

right eygonssdarkened during display of a left-eye inmage, and the shutter
gl ass over the left eye is darkened during display of a right-eye inage.

5[ 0035] The exboypk, Ithed first Paplichirg lof -the exght-vibso vElep etesmarefers ¢opnessed
by using inter-picture predictive encoding which utilizes correl ated

char act erf-pithes of thaldif-eieentideo strahmpdr Bpmetuire of the rightddicw videe gtream
inter-picture predictive encoding which utilizes correl ated characteristics
of pildt urrefers o tanBr-pigheredol tst lefnviewavidepistreame e sasend P-piciie-ofi ®% vi deo
streamis conpressed by referring to a correspondi ng one of pictures of the
| ef t - vi ewightcdew s gasastienn fers &0 aBsmgieeiot e lefirnenividsosfreelme. [ 0036]

-For exanple, the first P-picture of the right-view video streamrefers to
an | -picti87bf the left-view video stream A B-picture of the right-view
vi deo stream 15 rg};ﬁrs to a Br.-Eié{C ure of .the left-view,video The

A d tr
second P-pi ct urdediods REcompressinE aap; Rysdiliging sl eqrksated Gh%r%ﬁt-%ﬁta%aﬁe of

' he eft " different IV?S%%I Bgsﬁé"crﬁveé ?gc?ﬂ&e 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 is 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.

14



Met hods of conpressing video by utilizing such correlated characteristics
of different visual perspectives include Miultiview Video Coding (MCO),
which is an 20 anmendnent to the H 264/ 1\WEG 4 AVC standard. In July 2008,
the Joint Video Team (NT), which is a cooperative project between the

| SO IEC M PEG and the I TUT VCEG conpleted formulation of the amendnent to
the H 2649MBEG 4 AVC standard called Miltiview Video Coding (MC). The MVC
is the standard intended to collecti vgl éencode i es .that show di fferent

vi sual per spectivids. lefis ange ngheviesy of geame fhat fg%e BEED SPTESS W i 1§ zi ng
i i 1 ar | e orTIBB e VY o b S SaFBeeh 66t | e oD RINE SSaFat ove

Vi sual PR PvES S ESEHT Bor SSeul i i Urandel ey Bosh ATy e
ST ALY LA R T e T
gt vi G e B8 BePLRRY coniTrbd b SHie A ey ook loygBe 818 preces |

ded > e € ol ot s i
encode %?ﬁgtﬂ%ﬁ‘g%{ﬁe%a'sélgﬁ“{ Eth@zﬁg, aﬁé}lgﬁ 34 66 qebeAGHET th%tﬂagé v}l!i,\% Btréz%E:Ct to

pi cture €s con ase-view stream and (il) can

decoded gfL 6g. heRas os WireHestd RAMERRnRERNERAMaRy, TS referred (o as a

"depende Vi ew strea cribed belowis creation of a

recor di ng medi WBscdib&t belBBMY REAHHN G0a EcokinkhBediafn i ¢, NeaEetiufhg [09039]
FIG 4 shows an internal structure of a nultilayer optical disc. [0040] The

firstor owh@fecbtdmg nildaus. @ BD-ROM which is a multilayer optical disc. 15
The second row of FIG 4 shows, in a laterally drawn-out form spiraling
tracks ofjophe recording layers. The spiraling tracks of the recording
| ayers are considered to be one continuous volune area. The volune area is
conposed of (i )Fi&. 4 elasivd fn Brerbbkestirsird ofafmtihidayBDoRM4]l dfsci ) a | ead-out on
the outside of the BD-ROM and (iii) recording areas of first, second and
third redoodding | ayers provided between the 20 | ead-in and the | ead-out.
These recording areas of the first, second and third recording, | ayers
constitute oneTheffirstmowus HIGcAlshees pd3-RONE evhiplo oa muitHaysraiptise!l ¢ltea i s
divided into a pl uralitI}/ of access units to which a series
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 to 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

15



of consecutive nunbers are assigned beginning fromthe first access unit.
An optical 25 disc can be accessed via each access unit. These consecutive
nunbers are called | ogical addresses. Data can be read out fromthe optical
di sc by designating the |ogical addresses. Basically, in the case of a

read-only disc such as the BD- ROM 100, se%gors havi.n consegutive Ilogi cal
addr essesptigad dissyemeegutiyclir That s 98k ¢heuchosacirs agng CopstrabytiPFEty . That

is, data of such sectors having copsecutive |ogic addr esses. _can_be read
out it HesAEeieRE CaBce FROcBdeT O Dot DREeR s Rt A PR or di ng
| ayers, data of such sectors cannoi be read out consecutivel % if their
| ogi cal B%T&’P@%?e"é’r‘gmgi@@ﬁ%é@tﬁ %Cﬁﬁf%ﬁgﬁmmube reagn gé'%x?gfugﬁe %‘geélerrent

i nformat | OQ i zor.e oraﬁed in the voltume area immedi ately after the lead-in
area. ThH theif PR AdfeaT 45 ARECY ¥ or mation is fol lowed by a partition

area to Eo%ﬂinaged by the file system managenent information. The file
syst i 57 a“systemt hat expresses data on the disc in units 10 called

system i ter | L L . .
drectories anul 45k ' MebdiepfAt opRllion®R R0 LR (hBSUstem 1S
I's used iR g)! %@egytggefeag.@@'ﬁg% &ile (RSent InAMBEASH dFbAnstRGOIFed in

the hard rectory | e structure, thuS inproving usability.

The fil e SyRbaimeys alpffublCaBl M. LAANIBKE Dy T TS| bt anikidmlcngi ca

data recor e BD-ROM 100 15 in thée sane manner "as an ordi nary PC,

using a ﬂif?ﬁﬁﬁt%r}{/"fﬂé ﬁlé%}’rs‘ﬂ&h%e& s 083k xpesRs sabd enftht &Bsd n tihies fi l e

system a file storing AV streans obtained by nultiplexing video streans

and ggldi @,134d GaEEoAES a8al filed [nAVhes baRasT fthd BD-RCGVIA1Q0,ftheefile systest dg i ng
general data other than the AV streans is called "a non-AV file". 20[0044]

El enent arycosddd s Unieatgshixt fdriat €W asfilef systenc balisdc FATeor WHES 1&nd
audi o streans, are first converted into Packetized El enentary Streans

(PESs) t @sohircin Gdfhdig pesosalaommsai @iBdo capibst datn remndest ingtie handodisis
packets. Thereafter, the elenmentary streans are nmultiplexed. Afile
mul ti pl exsihgi andieitory/fib strhetsiee, TBupmuicoy me2Biabkility Thedfilg systemrizssgdon the r eam
e 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 converted into TS packets. Thereafter, the
elementary streams 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 (resuits of

converting clementary streams) into pack sequences and (i) multiplexing the pack
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[ 0045] Meanwhile, a file generated by (i) converting PBS streans
(results of converting elenentary streans) into pack sequences and (ii)

mul ti pl exing the pack 16 sequences is called a "programstreamfile”. This
~programstreamfile is different fromthe transport streamfile. [0046]

An AV streamfile recorded on a BD a BD-RE and a BD-Ris the 5 forner
file, nasequencereis eadledpoiprogranesiream| ale” ARhisvprograsa siteametileds gliffegton a
DVD- Video, a DVvD-RW a DVD-R and a DV/D-RAMis the latter file, namely the
pr ogr am $tane#ha wansportsieamdilal so called a Video Object. [0047] The fourth
row of FIG 4 shows contents stored in a partition area nmanaged 10 using- the
file syst[QzQﬁ5]The partition area stores (i) extents constituting an AV

other than't he AVAY FERHH 15 BE-aUe] EHDeROMah G0 gnatd SriD BB At ity of
par £ ofOapearic el d° JEESEUbATBYY B iF ch Ly Seem SH0 FPUEiahel S *area
0 o b S55EhPEE L RSRE B AN L B0 SR
oL pi e P ER s, s S L S B e Y e ear . The 1o fowi ng
expl ai ns [86)4~;]hese ar eas.

The fourth row of FIG. 4 shows contents stored in a partition area managed

10  using the file system. The partition area stores (i) extents constituting an AV stream
file and (ii) extents constituting a non-AV file, which is a file other than the AV
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 “BDMYV 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 areas.

[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 is a detailed description of the directory areas. The above-described
directory areas have an internal structure in common. That 1s to say, each of the
“directory areas” is composed of a “file entry”, “directory file”, and “file recording

17



[ 0049] The "file set descriptor” includes a |ogical block nunber
(LBN) that indicates a sector in which the file entry of the ROOT directory
is recorded, anpng directory areas. The "end descriptor” indicates an end
of the file set descriptor. 25[0050] Next is a detailed description
of the directory ar eas. The above-described directory areas have an

i nt er nal aspraideweliie conmon. That is to say, each of the "directory areas"

is conposed of a "file entry”, "directory file", and "file recording area
of I?)\&Er (9631 . ([10051] The "file entry" includes a "descriptor tag",
an "1 CB tag", and an “al |l ocation desgriptor”. 5[,0052]. ~The Ydescriptor
t ag" |s[8 tai; ffﬁét ﬁlﬁdP%%fesmFlﬁae%rﬂi fjﬁgq{%‘?rnéa heliestH ft%r {u}fb Ps a 1I‘Oi | e
entry. [0053] The "1CB {ag" indicates attribute informtion concerning the
file entrglawtipsdescripieyosa) The "al l ocation descriptor” includes a

| ogi cal i{l)(%c% nunber (LBN) that indicates a recording position of the
di rec?or e. This concludes the description of the file entry. Next is a

det ai.I ed descr iIBE:i“aQscgifptcgr %g’d iisr & %goﬁ'}ﬁt fiﬁéi@ateg‘ﬁ{eogrﬁ% having the descriptor
tag is a file entry. |
[0053]
The “ICB tag” indicates attribute information concerning the file entry
10 itself.
[0054]

The “allocation descriptor” includes a logical block number (LLBN) 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 is composed of

identification information of the lower file, the length of the lower file name, a file

18



The "directory file" includes a "file identification descriptor of |ower
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 conposed of_ identjficatioon info i.on ,of the.l owner
di r ect or gniry gddresh o 1pgicatpb the ]foglﬁagi’tf’cka‘ﬁ’én}?ﬁ qfiae :’bg%grmd’i’li“@]&l%"r ([},ke afile

entry address that indicates the |qgic bl ock.nunber of the block in which
the fil ee@WWmlomﬁé%ﬂ%ﬁéﬁcﬁﬂ?‘g@Pg%ﬁ ﬁls? Qaé‘&%?%@’ﬂffg‘ﬁﬁdt%ﬁhe directory nane
of the lower directory. 25[0057] The "file identification descriptor
of 1ower [#93%" is information that is referenced to access a file that

i oroat i on of TPRATE gertfeaiEn dagiptard P thF FRERRTIRe"br EERCORE | P
dd i.ndi . t he. i Gal k fi: I in which
fﬂér fyﬁfelmreﬁ%%ttﬁ?ﬁ?%ﬁitﬁafﬁﬁw iohol i LA G M ReP irebor R g [ Wi ©
[ren b i BB TRgbt o8y e O L R RSROLRER RO, LS lhest oy
entries QhaibR haWE ShPHNX Y Sfhic ORI Birkdord! 8 thETL dady dBind T act ng
Irdenti s, It e I

the file i cat1on descripto is therefo possible to reach from

the file @M\g d?%%t%ﬁﬁ fMaﬂ{e Ef%F& HeYfileOerdthe of tHEBBMYVYdifdctdriaoBRMile

directory, an rom-t Ile entry of the BDW directory to the file

entry of Hh6 JPlfy Pl AV THSTEGHREy. ﬁnﬁiir%f litVis poksible 1@Esthithe fll@enigiesloft he
file entries of 10 the JAR directory, BJo irectory, CLTINF directory, and

STREAN! dith@SARIdirectRPIIDIO directory ELIPINIFalifcetRy,dind S ERBAM firbaver file" is
an area in which the substance of the lower file that belongs to a
di rectoryppsoyrecorded. A "file entry" of the lower file and one or nore
"extents" are recorded in the "file recording area of lower file". 15[ 0060]
The "file entrylhei‘filt velesding des of igptarfildds an area'inGehichgte sebstingn of
"al l ocation descriptor”. [0061]
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”.
15 [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
20 tagis 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
25  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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The "descriptor tag" is a tag that indicates the entity having the
descriptor 20.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 "I CB tag" indicates attribute jnformation concerning the

}‘i le elnt Ellgreqt@nt. Jeefaljoga@m) descriptorpeludgs daandvatiog ae cxpnblongthdnddes a

ogi ca ock nunber (LBN) that indicates a recordin osj.tion_of an extent
t hat consegiealthdeckanyrabthatiipdicaies 8 geargingoofitiy O&W%‘égfgr t]l.ereTWéleBIt %cation

descriptor includes data indicating an extent |ength, a .l ogj.cal ., bl ock
nurber g AP Gl e daBondenirpi P B0 s TUFRR! Che

i gher t bjts of the data indicating, the extent |e h.are set to "0", it
i?] iRdi ﬁ\é\ﬁ%&k% Bxent eneaepigRed Ad ZpPasded grien: 3 W@B&B%ﬁgb&?‘éfﬂ?’;‘tsa?ﬁ% when
the higher twa, bits.are s "1" .t is i.ndicated that, th t [

assi ghed S%Tﬂ’wﬁnr Hdd F@‘Eﬁt‘é‘ih@%ﬁ?e e 1 ﬁgfsgg%e_cggqfwec%d,e& iegtel%g \Iﬁﬁéﬁl LZt 23
that the extent js ., xtent. th nt i . fro [ ] i ri ptor.
When a 14 hrarfis}et?%id”@ﬁglﬁ Tt od e ML s e S soRRt PERE ) %0
extents, e fli [ ' - j I rs r each
ext ent . #H{EBLH SesEbot A5 2 BUE e Ul O B A S SE AR T
above- de Nid £6 adile 1 i of
xt ent o SR ol FiyEnn g A ey his PRREIaBLSol ASGERANSEAREL BT SR,
exanpl e, the,AV streamfile is a file recording area that exists in the
directory area of the directory to which the file belongs. It is possible
to aqgess[ogm AV streamfile by tracing the file identification descriptors
of the directory files, and the allocation descriptors of the file entries.

gngl FeSQSQfe%” BAPRIfESAL11fhd AldBation de@iiplsi (fahe dbee-eaofibglifierties)g t he

it is possible to recognize addresses of extents constituting an AV stream file and a
non-AV file.
[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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[ 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 " PLAYLI ST
directory”; a 25 "CLIPINF directory'; a " STREAM directory ; a "BDJO

]9: {ggt OLindex g‘&a “d‘]cfigﬁfgo | L8C %%Plcéegms re%l%lce}g% %/ablle t%at :(*jnews-léﬁgtl’hgpesl of
nLEmE?s Gtbets of £P1 Lré,h%forﬁﬂf% AT L R S R R fﬂé( ' ROV
cor r espoRU Gl GBERERE S (B hGh BoRleuT PR aPEMRE oorSEthaige b §?mt. on
hen] ol i BALY (¥lc 1 Mato BRSO Boh 18aflh2 o NANBEED degBEST 11

t he pl aybac vice ay I'rst réa e in

uni que| 5 Y Bl RO te@&% {Héegﬂbsﬂﬁs P I Qﬁ@d‘ rﬁatﬂ% ?‘pl%r;%atcﬂgde{%’é&h‘?ﬁé g'la%ﬁékt abl e

defining t | e structures inc

Fi rst Pl aﬂewaetﬁra&ea&sothé%dr ﬁﬁ'i h £ EAMagl ke aﬁp%é @E\EE tﬂﬁ?' gnat es
the programfile to be execute |rst om anong genera tit op nenu
title, apgdhbthighdst ra;eﬂa%re HfidiRe 1h2GNe StriBufestihbluBiry alPHITEN Y tb§ 5@k ed, the
pl ayback devicé in which BD has been [oaded reférs to the 1ndex table

t 0 executfd FiRtEde e Hroed berregsrasd ol e BIROM. MEhdindek RhRlY debilshel s set
by a content provider, and indicates a programfile to be executed

aut onat i ¢led progrdieilé hebelbseuta fieadeh hiohf eepéralyBAeK adey intedu tklkeab®p menu
title designates a novie object or a BD-J object to be called 15 when a

commafid iarkirstBPlaiy ngle’ Rathitimet o titfeou'a mend becdliedgthesplaxecitdticedaartdeing to a
user operation received via the renote control. The index. bdnv contains

| ni tial _&R{ROMnbate bearf doaded i referagoithé andet tabie.r el etéong b redeemmiacdpi
viewing. This Initial _output _node information defines the initial state in
whi ch an poegrpet fitep dteref the HérgpPlay bithskisdeyibyea shutehtiptroiden, sikinditeges a

i ndex. bdnv is | oaded. The 20 Initial _output_node information can be

conf i gur gaogremgalke; Webeaﬂxmrtqm@utﬁmd‘ecabs imhed tbgf diseeis fearedaiot the elayblack he

BD- ROM [0068] The, "Movi ebj ect. bdmv" (fixed file nanme) stores one
or nore KEVice Bhf & Benn tids\desigeiesct moyiaopiesgpamBRobietitnibegalent r ol

pr ocedur es that the pla back devi ce should foll ow during an oper ation node
(HDIVﬂ;’5 enc?o?ﬂ%?ﬁ id gagxg J{Wﬁéeﬂ‘ht%%ﬁét@ﬂse gfbRgcerd Bg &g

i ncludes a mask flag indicating,, when the user g.%@vxe(fute one or. nore
commands “8fd qpé:ﬁa};qnl tegetyed | Wiayithe, PR COREOk h Yer CQH@EE call s

f .: e Wi ¢ iR Pt ?@maroaﬁx%?ma?}%ﬁ@%eg ﬁwﬁ&eés?&f@[}gﬁﬁyﬁr “and
def ﬁ?h;%?rg? Ppbaneds thapaotnd oBae BB et SeRRouPir ot e8RhEur  ng
an oper athan BpYg. (EDNIATBIY, SAOLLODL S B P LRLD ¢ iy TRED! e

which is &Y Rt erpre cation

Si gnal i ng Tt ri%%%;@#@@ﬁ e ﬂ"‘e%ﬂ%%n%ﬁ. Efrgabedt or
rranagerrergg the®a8u H&éx‘ &hé%)—ﬁﬂ@ﬂ. W;G%t 1]on identifiers" that each identify
cat e en the

an appl i Ion to e execut itle of the correspondi ng BD-J
obj ect becomes 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 (HDMYV 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 menw/title calls with respect to the
GUI, whether these calls should be masked.
[0069]
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10 a current title, and (ii) "control codes". Especially, an application
whose |life cycle is defined by the application managenent table is called a
"BD-J application". Wien a control code is set to AutoRun, it neans that

t he correspondi ng application should be executed automatically after having

T N, S, T, Tl AL WL 1
momory. CBHRADRE. oHe rke pprriipant ABF [BReSER el CBoa e df oo
bl | cat POIRETET TectPTeg st T, Eetuaiing o e i e I U B aeh " act ual
i O Db B A o S o 1

% mlrﬁigé%n#%\gg% ‘thi%ﬁglsag ﬂ)é/té) Lo§Q %%gqyg%gcgfi?e%’ﬁ-mﬁj%ﬁﬁ( LE4taRisO ans

t hat ‘have d on ap area a work nenory) 25 of
the virtu i | § o ISuSpAPesed; SUCIEvanRe 191 ndridren x| et
progr ans %&A%%%ﬁ%ﬁﬁt%sﬁe?ﬁo?ﬁum%r y. 9[%%%2] The " PLAIEI ST

di rector y,,g | gSnaik ayhost Bl oydi@t £08 fdtheedtt RitleTheXdpplishen npl s
(" XXXXX. ﬁ%?lg&%\%)\/ﬁes%n" i%xx"bi S var?%bl e and the extension "npls" is fixed).
[0073] Amplaashimt tatief idesing! @y bapklicsivhi odmtidleay?y thdieeddhnedanifs af an AV
stream 5 and represents a playback path defined by |ogically specifying

the play lﬁﬁ?llfca@ioﬁ% vefexbhase vileathacile 34ahd omsespbhding By dtgect teebinnes (i)
whi ch AV streanm(s) should be played back, (ii) which part of the AV

streap(sh cient dldeand (&Y scoheas kkodastdEpédially, anabplicatiodevhdsedifs cydless of t he
AV strean(s) should be played back. The playlist information file stores
pl ayl i st defthed brtheoappliehfion ngnsgerherd tpblays calted 2AVBPHagppdicktienh Witerbe
started by the Java(r) application, which is used for playback control,
i nst ruct icogtrohepdday st ity AntoRuralit meats thet the cgoespandénganpdicaiien shasdd he
Framework (JMF) player instance that plays back the playlist infornmation.
The JVF pkegwed iangimsatwally safidrehawieg deen doaded ot gebrapalSEIIYit BV hi%Hed heap
menory of the virtual machine based on a JVMF pl ayer class. .
control code is set to Present, it means that the corresponding application should be
15 executed once it has been called by another application after having been loaded in
the heap memory. Meanwhile, some of the BD-J applications do not cease their
operations even if the 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
in the JAR directory below the BDMV directory.
[0071]
An application is, for example, a Java® application containing one or more
xJet programs that have been loaded onto 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
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15[ 0074] The "CLIPINF" directory contains a clip information file with the
extensi on dpi ("xxxxx.clpi" where "xxxxx" is variable and the extension-
"dpi" is fixed). [0075] The "STREAM' directory stores an AV stream
file that is in conpliance 20 with the format Xxxxxx.nm2ts ("xXXxxx" is
variable and the extension "nfts" is fixed). [0076 J eam

% S e ] An AV st
file in ERSNIPREMME §)FEXKSMRIST FheTe) i Hred 1§tV|a§éWFiaﬁdtth‘°eSWE%OQAWIQﬁSport

stream (TS) format, and is generated by nmultiplexing a plurality of

el enent a8 Yeans, such as a video stream an audio stream and a graphics
25 strea 077] The AV streamfile contains a "left-view AV
streant, i"eh is a group of packets storing various types of PBS streans

L e YO BOE ol BRI o

11, B R S A S PSR DSRS0
' - X ew AV st i ed . ; - i :

0 aybaci Lol AN LT Ok R 5Thn 38 gt St g v deo

base- V! oY LScE! 53pa i Sl S SHLaNSG Sha SR ki i b | vt

vi deo st mis t-view str ess ‘state [ 0078]

The AV s ' tgl eh i@ sid VpRiEE MLk, The Plaist @ group
10 of  pac e D Ry S ¥l L e 2 bk

such as $omt58H ARG IEdSres bRIIROnPornh Adh-de Ry st ShyleANAY $OMtack Racket s
storing a graphics streamfor the right view, and source packets storing an
audi @pst neamrid WetRl Rved fptikaticyeitien igutdd forgseybatk ean®ol, [Keri8]ing
the Java® virtual machine to generate a Java® Media Framework (JMF) player
instance that plays back the playlist information. The JMF player instance 1s the
actual data to be generated into the heap memory of the virtual machine based on a
JMF piayer class.
15 [0074]
The “CLIPINF” directory contains a clip information file with the extension
clpi (“xxxxx.clpi” where “xxxxx” is variable and the extension “clpi” 1s fixed).
[0075]
The “STREAM” directory stores an AV stream file that s in compliance
20  with the format xxxoce.m2ts (“xxxxx” is variable and the extension “m2ts™ is fixed).
[0076]
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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15Cip information files in the CLIPINF directory are pieces of information
that show, in one to one correspondence with AV streamfiles, details of
the AV stream files indicating, for exanple, types of packets constituting
the AV streamfiles. Each clip information file is read out by nenory prior
to playback of the corresponding AV streamfile, and is referenced within
the pl ayBwsiagtelaficaewhyifeo stiermipaskeissigrangls sErphicssiteammior ithelafisviw ng

pl ayed back. [0080] . This concludes the description of the internal
st ruct ur énémathess p dAtngidae giregm tahs playgdobackgogeiber pHBShgseETqs8s. of
creating_the recording nediumshow in FIGs.. 4 and 5, i.e., copfiquration
of the r&¥benithegleRedrWn ¥ hiimm mopidss a Eassn‘aevzs*saeq 8iogerp and enag{e?%i)

di d, of th nmbodi ly real-ti
Fecor di ndlbag, i eler AV ST FIRE I eA ARG aRM e FToM AV 111 o
24 i | .t] d di I it h d.fil [ h I
area) s baee SIS E ST IGR: MRSLIGROTRY RS SR S Bt oM, VBROI Tl Scs. by

[ td itst to b ded. i nt h I
O eat1 ng Teiiehe ok e A G eBR Pret el B VT S BRI IR ARy pr ess
pr ocessi gg%éggﬂrf&g%%%gd ?%;quviggcor ding 5 nmedium of the present enbodi nent

ettt y

can al so"be € recording nethod utilizing the real-tine

recordinq the recording nmethod utilizing the pre-format recording.

[ 0082] FI is a flowhart of processing procedures of a recordi ng method.
10[ 0083] LAP steaft filSaldo BEAG P RA&T ARG DG HidH 1s& gbipict ure
of the BD ROV Tzlinng tﬁus gene?agt)i ng ﬁ%ﬁegstructure I nf of mat | or?. %sil?:g a

R A L e S T o
title agoBMeSHaRRESGlorirk zBHgﬁt&iHuﬁGide@rL@eaﬁn, source packets storing a graphics
stream for the right view, and source packets storing an audio siream 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
strearh 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 3, 1.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
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15 playlist. Mre specifically, the title structure information is
generated as follows. First, the follow ng nodes are defined: (i) a node
corresponding to the "disc name" of the BDROMto be created; (ii) a node
corresponding to the "title" that can be played back from I ndex. bdnmv of the
BD-ROM (iii) a node corresponding to the "novie object” or JBD-J.object"
const i t uth ﬁ%a)l ttae.t gud| GrechyWiEips tge ﬁﬁféecggﬁqse@ﬁ%ﬁlﬁq jr‘@c% ggap &’élt a0y 1 i st "
that is played back from.the novie object or .BD-7 object. .Then

connect i REF-1HBEE TRTELEL (- or 51’1’@?‘1‘850,‘10“?1'\"@ PRYicA!; ‘gﬁ%lgﬁ WSP%%%%&BE{W le, the

[ bject, th D-J | ect dt | ayl i i fl 8
St ep. S30THEA R BESEBHL] B EF g i i, e MR Prtged ey

btitle 25i nfornmati to, b d f t L: S303. i
2 br oces g aret RGO B PR b S e ARl The g 7000 1S
¢ nf : iy . _ S Cic
25" recemuetiog; o b Prescil bbb e E SR s TR AT By e LB R R i
th I . [ t I 7k b j In th
case of RGeS et g L e D B PR b e,
t he novi e Hﬁ% or the playlist. The BD-ROM scenari o data incl udes
material Tnforfation constituting 5 the stream information show ng

pl ayback[g@gzg_gi ons and a pl ayback path, nenu screen arrangenent, and

i nformation showi ng transition fromthe nenu. [0086] Step S304 is
encode processipg. 6 i PRSvERdEaMrosestbGUiroestiveys PR feobrdimgnictimdencode
processi ng based on the BD- ROM scenari o data. 10[0087] Step 5305 is

nul tijgl exopgxicessing that is perforned in accordance with the BD-ROM
scenario data. An AV streamis acquired by nultiplexing the PBS streamin

Step S305. [008Bdp $5® ¢pa Pabeess of alefrrmining thé titlequiuciurg of tiaBIb&RM; hat i s
used for recording data
and thus generating title structure information. Using a tree structure, the title
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 structure 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-J object” constituting the title; and (iv) a node corresponding
20 to the “playlist” that is played back from the movie object or BD-J object. Then, by
connecting these nodes by branches, the relationship between the fitle, the movie
object, the BD-J object and the playlist is defined.
[0084]
Step S302 is a process of importing a video, audio, still images and subtitle
25  information to be used for the title.
[0085]
Step S303 is a process of creating BD-ROM scenario data by performing,
on the title structure information, editing processing according to the user operation

25



on the BD-ROM Here, the database is a general termreferring to the
above-descri bed index table, novie object, playlist, BD-J object, etc. that
are defnmed on the BD-ROM [0089] 20In Step S307, a Java(r) program the AV
stream acquired by the nultiplex processing, and the BD ROM dat abase are

i nput. Then, AV st il d - E ) i i

alxrfls: ??gfﬁc%@ggﬁﬁpﬁigafﬁ% Eigmﬁﬁ%dﬁ%’nzn ?A%%%Iéil%gfa‘gr E‘%‘e %ée te?ag's%g?ﬂ%i;é& of
, om.anon a o ber rded on the D-. - file

onto t hePBEbFEiewapE Pﬁayab sy Treafh PPianﬁer't%t?%E?%Wgth%g? g&?%e

recorded_on._t BD- ROM .an AV stre fid t-’ D,

g}JI E; i pl e??%imsgisﬁ%‘%f) lgflé@r%é%l a%agre@ es&? i1§’défﬁbrﬁé%ﬁ%§1{gﬁ%, a;g(raocess

¢ onverti vide an. j g ; i

Pes st S e T R R R R S A

I second conv Lon _pr i i i

Lhe ﬁn?beoﬁ R e e O e S S T
U _ ) X X

Su0i o andTOF Rty Sl RHAROR M APRERAEIEATAL bidth! 70 & s ot

witing t[d;@g V streamfile, the source packet sequence is witten into
consecutive areas of the recording nediumas AV streamfile extents.

10[ 0093] The f @id0ukROiSLIRATTraé@sinGi 1Al BRS aetrt f3eacyaired diyngerfaedingn [ 0094]
the encode processing based on the BD-ROM scenario data.

10 [0087]

Step S305 is multiplex processing that is performed in accordance with the
BD-ROM scenario data. An AV stream is acquired by multiplexing the PES stream
in Step S305.

[008.8]

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 stream 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 compliant 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. S309 is a process of writing, from
among data to be recorded on the BD-ROM, an AV stream file onto the BD-ROM.
[0091}

The multiplex processing of Step S305 includes (i) a first conversion
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(I') Video Stream A video streamincludes primary and secondary
videos of a novie. Here, the 15 prinmary 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

smal |l inset window during the Picture in_Picture &i fﬁglsﬁ There.are two
types of PICRSRaPl/CanveEmE & VIdert SIgRBly 2l ansdo 8iReA™ apf GriraRiietshrafednto a

Simlarl there are two types _of secondary video: a | eft-g@gw vi deo
and a ri éﬁﬁ streamn.vihga comartingotiie PES streaph antg; 3Rt SHFFL @Rt M and

an. SNPTESSGRS EOR 58] PIOFFS: LA B o G B SR O LB P TR | mr y
i ng, "t SFCER IHpIAcsoBS B e8¢ BT B B TR eIt O T TS BRERED and 2

| ineay PCM_ Ther re two t of audj . : I mary audi o stream
and agseééﬂﬂlé’fafaﬁ isgq%e[ntcggﬁﬁs%-sﬁﬁtén%?,y}gge?wyil%glg%&grs Ihfe)cé.m i s output as the
primary w§ when playback is performed together with audio m xing. The
secondar L% o streamis output as the secondary audi o when pl ayback is

performed togegNef Wi AUl HeXpdbess FOHiling the AV stream file, the source

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]
(1) 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 left-view video and a right-view video. Similarly,
there are two types of secondary video: a lefi-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]
(IT) 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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5(11'1) Presentation G aphics Stream A Presentation G aphics (PG
stream presents graphics (e.g., novie subtitles and animated characters) to
be displayed in close synchronization with pictures. Individual PG streans
are provided in one to one correspondence with a plurality of different

| anguages, such as English, Japanese, and French. 10[0

stream i SUEHRPSBHPYS 2% theepiimate 2ediorwhen plvkpck é“gﬁ@’rf@%m%&?%ﬂ&ﬁf amth
Presentatlgn Cont r o] gne (PCS), a Pallet Deflnltlo%lff ghe DS), a

W ndow DEEf PIHRESE ?ré?&on?lv@@u thr§ﬁmd§j QEPpUtrRst thg @H&’Iﬁ’tw @DS) The
ODS is apﬁ ct: onal nt t hat def%nes subtitles from anong graphics

obj ect s gslperfo qgf'éhq}%@bgu Offfti& onal segment that defines the

bit size ﬁ@%ﬂraphl cs objects on the screen. The PDS is a functional segnent
t hat def il col ors to be present ed when drawi ng graphi cs objects. The PCS

is a functi ona age control during display of

subt i %I es. Exa e%efn aéf&&ﬁb"srcéﬁfﬁf‘ 20 include Cut-1n/Qut,

Fade- 1 n/ Qut, e I i ned by
t he PCS enabl ecgi géers %ﬁg&d%a s <Ig%q)ect %Seelnggxégr%]?lcggefgg\hﬁ& Q/%J %btltglgg di spl ay

a new SU%Ht é{ﬁm\ﬁ‘}[yh ol EnBEAGUR )bedﬁﬂsgfaké‘@ ift dHod eﬂfé’g{(ec o‘h' hth[éﬁéf&?és To

pl ayback the graphics stream a I'CS ow ng 25

Processi nggiial P@ﬁjréaﬁfs‘ aré B}oxﬂ'@&?ﬁi t%rbn% n&ﬁb@%& atb?lect ﬁg'b;fa' n

uni t of display, witin ts graphics objects into an o fer,

and (ii) Mﬂehﬂanghageelﬁeﬁage&{gm J%ﬁ—l%@é%dqi%hﬁ‘&ﬁs acquired by decoding an
CDS t hat bel ongs a precedi ng unit di spl ay. The above-nentioned close

synchponifgg¢gion can be established by maki ng hardware operate to the
full est extent to execute these processing. [0101]

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 isa
functional segment that defines subtitles from among graphics objects.
15 [0099] 7
The WDS is a functional seg.ment.that defines the bit size of graphics
objects on the sereen. 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: (1) 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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O her than the PG stream a text subtitle (textST) streamis also one of
the 5 streans that present subtitles. The textST streamis not nultipl exed
on the AV streamfile. The textST stream expresses contents of the
subtitles in character codes. According to the BD-ROM standard, a pair of
the PG stream and the textST streamis ref rrfﬁﬂ to as a "PGngt%{ streant.
[0102] 16%teihshedt ey d8aking herdywaicc srapiceionthe Tullek exXipnts fo SFQEC APS¥hi cs
(G streamis a graphics streamthat realizes interactive control via a
renot e cBHIGEHINE-The interactive control defined by the |G streamis

conpat i bhﬁéﬁ“h interactive control performed on the DVD pl ayback devi ce.
The 1G s his conposed of a plurality of functional segnents, nanely an

(P05 Chnd o B RREHRePo SRS fh B ] Sl 1AL P BPARET

dof | i : | _ . :
roaf awi Bl BT oAgHES 1BRHG Dinr P A Bl b Mt oo
segnent - (hat TE@ fOPRTCH (9?{31:% gé&ﬁ)ﬁ%ﬁ%gp reagnteds whe . Briaws ne c%fa%ﬁérc Sok| ects.

The ICS i's"a"tuncti ona or causing a state 20 change, or nore

speci fi C?ﬁlég}ﬁ}d&ﬁ? &ﬁ{éﬁ%@ﬂg@g@gﬁh@%, 2hagathOpd ffeani) aRE AR WRIMIEstalh a user

oper ati on. utton’ commands, each of which is to be

execut ed ;ywhen.selestd @kt hewreghr.esponding button is confirmed. The
interactive graphics streamrepresents the interactive screen that is

f or med b;mﬁyzr]angi ng GUI conponents on the screen. 25[0103] A vi deo
streamis conposed of a plurality of G oups of Pictures (GOPs). Editing of

and ggndom acceps) Tner¥dtle GrapRiceB@eamossi bl e by perform ng encode
processing on a per-GOP basis. [0104] FIG 7A shows rel ationships

bet ween pi ct ur e Interdrtive GRebidsi (@) ytreanovis i graptiss atrearst thaededlizeSOPs .
The first row of FIG 7A shows rel ati onshi ps between a picture sequence of a
| ef t - vi evintetabgioe soneahvans r&oPs. cofitel. sEoo nmiteraoive cofira. defmed bghwsIG

rel ati onshi ps between a picture sequence of a right-view video stream and
GOPs. | n ske@n7#, campatitilerwitbf intdrectivef tontr@wpsrifetamds on ethin BN lpiteckre of
the right-view video streamthat are assigned the sane display tine are
verti cal ldevidei FhedGweamds chmpobast of 2 plurhlety| offfinciignal segipentsinamely @eo
streans, each GOP starts with an I-é)i cture. During playback of stgreoscopi C
vi ded5 t Hateragtive Grepasitéoropegsnent (10S)caraleite RefipiiigRSegment (FTdRb 38¢ @Bam i s

di spl ayed paired with the first |-picture of the coryespondi in the
| ef t - vi evPRicdleBeEnttioantegmant f(QRY)- JigtUPS 12 dupatt S?%’ﬁn%éﬂgﬁ ﬁoﬂ%i ew

ST R SRR SRR T R
structur egrggahigs cc)ﬁgétsquhchiSSls %%&So%gl gggn?eql it dBRA&s 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 includes 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 basts.
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vi deo access units. A video access unit is a unit of storing encoded data
of a picture. In the case of the franme structure, the video access unit
stores data of one frane. In the case of the field structure, the video
access unit stores data of one field. [0106] 20The first video access unit
of a GCPHB@ onposed of a sequence header, a picture header, supplenentary
data, an Sﬁtpressed pi cture data, and stores data of an I-picture. A

sequence head eﬁ@%ﬂ& ggflpl};vgl;%{aglg%l 12Ps HRAkedrS pRATIRNGY nRR2 rsﬁgcli%%&rlfa&{, gl_okxh e GOP,

such as resolu , ~an aspect ratio, and a A frame

regt:)ei, nr ,? %gcltlugtg's %‘egﬁﬁr%ﬂ.iﬁ 138095 £:31 Ly DF REED A BnGws RAMEHERiRORAREn0 €each

-View Vvideo stream are respectively the sane as a frane

rate, ei;gjiu%%i g i) BRAGE Vidld GrshOhid dOPR THROUEARPIACBHIPIG Ofa  he

correspo n the view video stream The picture header stores

cot oy e . . ! t o >
I Nt or ga 'sﬁ’qkﬁée ?@Efggxﬁdg%n?%%&g%&ﬁﬁué REQEIMRY GHNa Sidht-HRY vifeot Steafi Bhdire an

the I7ke. represents additional information that is

not essepihpd InNFRECEAI Roibfife GPTRE 8B RMewi Gilles Sird@haandE asiptues offthsuch
addi tional 1 nformation include character information on closed captions to

be di spl ayse vy thgeol Virsahe@nt iafe S¥slghednhe ahhen displdy vimteare sadichitye code
informati dn. The conpressed picture data is picture data that has been
conpr essixfiBn&l @AGosRH . othérd B0 tIaC@s and mighs-vadherdddchstreanise chéh SIOR/btdge® access
unit of a are each conposed of a picture header, supplenentary data,
and conprggsed Ippiclute, Dakang pldyBadd bf stereoscQpiot edes, the fitkepwbgeaioacheader,
pi cture header, supplenentary data, and conpressed picture data are
conf iigur egOPrin did fighteriewnadetestscade petisplagedpairddewith thefirk d-mgture ofitheh vi deo
is encoded. For exanple, when the video is encoded using 1VIPEG 4 AVC, the
sequence doedgonding GQR & theddfrview didappremmpnthg firsd Piguieodt @sBSHErtB a
Sequence Paraneter Set (SPS), a Picture Paranmeter Set (PPS)  and
Supp! enerthatigihiere sineane is afstgnedtthe samnsrliyplay dispeat Mlvt I-picture of the
corresponding GOP in 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 is 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 egach 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 eniirety of the picture and the like. The supplementary data represents additional
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[0108] 15FI G 8 shows decode switch information added to each vi deo access
unit of the left- and right-view video streans. The video decoder perforns
decode processing while switching between video access units of the

| eft-view vi deo stream and vi deo access units of the right-view video

3;%3325 T Y %ﬁﬁﬂlﬂ%ﬂ&fﬁ’%ﬁtﬁgf‘}") r&s%ﬁ%ﬁ%%ﬁaz.%%%i ?Eoegﬁﬂ
vagﬁcgci? %‘JC&? dof%%mga? it ?%"3%%%%%1%% SpRARE! off ik RApHBRORET T P
vi deo aC 1%{'}1&' oh ﬁleVT@egcﬁ%ﬁ &t tY ncgml:@' E’fﬁncr Q" ARfel efud or

i denti fy e0 acceSs uni eco next . ode swtch

i nfor mat | o shown I"[;h@ cgtllgi[%sgfé %E&fet é t;ge ﬂaﬁﬂe Qe thgt Rﬁs 15 L GREssRAE ween

vi deo 25access un per row of FIG 8 shows the

struc urg, ofjeli h@}d@@ GRASs St Shhdr @lflaﬁf ﬂ?i%t ﬁl@ﬂﬂd@@ Beb@WRRit @YW QDPRIrGeiishows a

data structure o €0 access unit. I n each video access unit, the

decode swj Pgsédrﬁf%rﬂi&hk@ﬁedd%r Sk léﬂlehfhrivl d6€I b BorBpRasad pilture dde.
suppl ementary data (when the video is encoded usi ng 1VTPEG 4 AVC, the

decode smltgqq\ i nfor ITB.tI onis stored in an SET). [0110] The decode
swtch information is conposed of a subsequent access unit type, a
subsequent accesatetfyi bf Hezsquanst Beadier,opietvee hshdor, sypldhgntary data,Thmd
subsequent access unit type is information show ng whether the video access
unit to bemgesesegiotext dita ak tdrefidueéd -ini éiffevénd emasnere afeperdingeon ithht - vi ew
10 video stream Wen the subsequent access unit type shows a value "1", it
meanso t henefh@tewithodssls videotis tocdsed dEcneanpiexwhes thefvidémris|esteded esangi deo
stream Wen the subsequent access unit type shows a value "2", the vi deo
access UMPEGet b&Vaecthdestquence itsadér, t pisture gheader emdvﬁﬁmie@@ﬁ@é}h '<W1en t he
subsequent access unit type indicates a value "0", it neans that th

current vbdespoaddessSequence PardmectpinSet @P@oafg%&gﬁaﬁ?ﬁt@ it (PRe) §’é1‘i1 eam

Supplemental Enhancement Information (SEI), respectively.
[0108]

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 stream. 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 contains information
for identifying a video access unit to be decoded next. The decode switch
information shown in FIG 8 supports the processing of switching between video

25  access units.

[0109]
The upper tow 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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[0112] The subsequent access unit size is information showi ng 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 unit of an ungfcoded.state from

cor r espoHHFHA Bidee @Fcespiainey E1e dsgods SPREhAPPIHRLion & §@Eﬁde%ﬁ?£a&€@§%3s uni t
ize, the.yid d d identify th i t he s i.d
Soess. U SPP RS et i e S MR RHE fiteessi ng

of extragti a.picture of an undecod tate froma corresponding buffer.
25[ 0113] 8800%%5“11{)? FRoRmangR s foy énfafl%csblﬁl -picture of a GOP in the

| ef t -vi emlﬁi ﬁleo streamis assigned a decode counter "0", the video access
units of Q | eft- and right-view video streans following this I-picture
are signed d d u rs - : Lvel CEE% | der in
whi c?t hey ar e%ggcc% é(ge @g@cg h%&ﬁ%aﬁgﬁﬁE%bﬁgsgd of ¥ e @éeﬁélr}lg%&:gn 5{rjmati on
(the dec Lt possh bl REkELr M proper processing to
resol ve g&]%égrgﬂogeﬁﬁg%t aggél%gzjghv\sh%hggagidgg%&accegeg unit cannot be read for
sone reag?n.l For exanple, assume a case where the third video access unit 5
of the | t-J/i ew video stream (Br-picture) cannot be read due to a reading

error as shownthp sfihGqudt adcBsst iiif tHRSE informblién dR6VHER R&AEEHS Vi€ hot
assigned to the video ‘access units,” the third access unit of the right-view

vi deo st heams WRitPicChe dedodedl B5d ik @ftthe 1efivisly wideosBaaees thdirighehidwe
| eft-view video stream This may result in decoding of an inmage wi th noise

(-er r pmeowsicdegRaind WherChRtstBsddunt ddceddeniv dipyghotvs ahalhwetiddé eamsahat er
assigned to the second video access unit of the right-view video stream

( P- pi ct uvJechascheanit 36 dreedecodbé neat e obfthd heft-devo dedevostraaer. Wash ghed to

t he subsequent video access unit can be predicted, with the result that the
decoder eabscpaeftacoessrogetypprshoes si vue 627, éBo videotdveessrunglr tol re dévodedanpl e
of FIG 9A, the decode counter assigned to the second video access unit of
the ri ghhexi éwofi the orighi-dewermde( Pstpgaot. uMens thewsubseqagng eactdss, uatidypdi s
decode counter "4" should be foll owed by a decode counter "5". However, the
decode candit@es aseilom&d,tio mdaes kst the eauieept sidepdaseesscerib s thei last wasel y t he
fourth video access unit of the left-view video stream (P-picture), shows a
val ué5" 7'acceppamiticddlee siea@dtler can thereby judge that one video access unit
has been ski pped. Accordingly, upon judging that the third 20 video access
unit of ﬂ@ibuﬁi ght - vi ew vi deo stream (B-picture) has no picture to refer to,

t he video decoder can, for exanple, . skip the decoding of this video access
Uni t. [0114]  AESRESAMENY cCESS Bhib FiFILS TRHOBTGROT Shatigeneiae of thivide

Counter S b SShL AN e PDATED LSRR Bt B ANISBRORACS,
Tt vt 58 BT b e g BE i QB L ket syt
20 analyzing its structure when extracting this video access unit 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 in the left-view video stream 1s
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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be the sane as the decode counter assigned to the video access unit that
has been decoded nost recently. On the other hand, when the video access
unit that has been decoded nost recently is of the right-view video
stream it is possible to predict that the decode counter assigned to the

countr - FTPEREdnTEE oREr 1 Bbishdbeees dsapict At THEI decoded most
T e G B A, 1
o Shondrape et Sesolis it o B R SRR ¥l ebHS eBCEAO B shove
bt o noa o EERBRTERor RE BRGE dShEd SRR Mher R AT ARGl B a0 SR

P deod Br L& 8 i Ridea MY Rl bBof BE sl ] £ relE B PocT
E?‘g glgégﬂﬂﬁﬁdﬁf@?ty%g?ﬁ]gﬁﬁs h%%%ﬁ%é??@%ﬁ#d@%%@%%%@?%{ tHEHIBET E?tD?S
Char. §maieGRs Shit nd B RILROBANGE AR LK V@R RaERERARATE MR RO (DTS

Packet SqauIaRtridEd fecedOhit BOMR 1EASK W viled!stRhm ThisTRaP AeRlis debddinmt el y
witten in the AV 20 stream In FIG 10B, the first row shows a TS packet

sequence,oftiAeinf@e Afith hewe 3&%&0@&1 %@wﬁﬁ%p@ﬁ%ngeqmw@m@aﬂ&ie%cbm rd row
shows the AV stream [0117] As shown in the first row of FIG 10B,

each18S packet sssigied kx ek kent@tihvigas lsetessonst of ithg rivhtaiedw byde stf&nheader”
carrying information such as PID 25 identifying the stream and a 184-byte

"TS payl qadbicthit®r haxg beai astoredc hhofvalde ofbtheedetesier chederPBSipaeck ed she s
divided and stored in the corresponding TS payl oad [0118]
subsequent video access unit can be predicted, with the result that the decoder can
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 fo
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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As shown in the second row of FIG 10B, each TS packet is given a 4-byte TP
extra header, i.e., converted into a 192-byte source packet, and then
witten in the AV stream Information such as Arrival Time Stanmp (ATS) is
witten in the TP_extra_header. The M5 shows a transfer start tine at which

Sour oo pABKBIE] TR Fei<RIRATB! 1 ARGy SR SRBNIPEA PRECHIY 1 ow of
call od SR SEBAEREHEREEEID DepRey < fBropeearerprat i Pt AER L e 1
Firstly. oviemgeiibine SRt BBt i I aR BB B s 20 oy v
Ceavence PO ERanCY SrGaiTo AR wREBHRURSRICE PERRRCRKRM prekRb L B0

In a gim a left-view presentation graphics streamand a

l eft- iegvésl%'riﬁegﬁggﬁ{o{ie graphics stream (the seventh row) are each converted
into a Pg@llg?cket sequence (the sixth row). 15 Each PES packet sequence is
converted 1nto a source packet sequence (the fifth row). The source packets

constituting tReGViHeousddtsn FEh&r Rl Gow ¥MideB Sraym Beee@R aipEgl in the

above manner, are arranged in order of their ATSs. This is because the read

buffer shautd segashcbNid FEGSPUA CRPREKESW hBwaCL 0fdda Teandvséduehbeiof tfelSs. The
source packets thus arranged in order of their ATSs make up the left-view

AV st r earpdedOstrbahS tHetdeboivd R AhOwed & PESOdoket eqasiitedaratht ieird emorkibwg medi um
i s designed such that its size would not cause underflow in the read

buf fgp. [d0N2PAcket sequedcesinttined by sonveenpabkBES pablos scqiESse.akestomsecut i ve
on the Arrival Time Cock (ATC) tine axis is called an ATC sequence. A
group of aswscesbagk?! yedhask 28, DESsI-pintiP B-pivteec amb depichwe, ovhiche
System Time Clock (STC) tinme axis is called an STC sequence. [0121] FIG 12
shows extrepresent Bidem Pdeseytacine dinitsngprstitutimgcthedvidep seednpdare Haeh fdiyided
and stored in a payload of the corresponding PES packet. Each PES packet has a
PES header storing a Presentation Tiine-Stamp (PTS) that indicates a display time of
15 the corresponding picture, and a Decode Time Stamp (DTS) that indicates a
decoding time of the corresponding picture.
[0116]
<TS Packet Sequence>
FIG. 10B shows the format of the TS packets ultimately written 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]
As shown in the first row of FIG. 10B, each TS packet is 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
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row of FIG 12 shows extents constituting the AV streamfile, nanely

EXT L[i], EXT L[i+1], EXT _Ri], and EXT_Ri+1]. [0122] The second
row of FIG 12 shows a source packet sequence bel onging to 5each extent.
[0123] In each of the extents shown in the first row, groups of

source packets constituting the right-

pa kelt S J&’fﬁrmﬁaﬁ@ Lhe CEBY%rifaﬁi By A 9?%%9@5’%@% firiitte Fﬁ%@rﬁ’@%ﬁ?@ i O

i nterl eave range shown in FIG 12 .dengt es t he .sour.c acket
S e e, PHETR G, SUedr AFSeL duFaaTPr Sy BT B e

gggg??tﬁtﬂw%ﬁthmgft- iet&gfv stream ar.e regularly reco dgd as intig{gﬂgf

FX1E ents, n He- ?IE\E}ﬁﬁg&lB Gapws A ransieh St%‘i?gwl% 8%?‘@3&%@&%@36?%%%‘% "a

eft- . t oup,', . i-ght --MI BT

A

the vari winwigqn 7 : .

numeL i ca?ﬁégﬁg?ﬁiaﬁ S\%/h‘l”éﬁnttﬁée%%%dr fog)lé lggn |Glng0 %‘)@%P@E%ﬁ%@@eﬁgggioﬁgor di ng

to the n . S ; .

oo oxt onbeneEH 8RN SroelnE iR Sl g R B X "R i T, Are pl ayed

back ZOE@P[@[]F aneously, while the two extents with the variable 5+1",

namnel y i +1] and EXT_R[i +1], are played back simultaneously. [0125]

The si zes 6}‘ t hag %}Q@@gvlgﬁiehn@nd EXT Ri] are expressed as SEXT L[i]
and SEXT _R[i], respectively. 25[0126] The foll ow ng expl ai ns how

these sizes SEfJdE 1angh&EdicdRy2ERowehewhnet-vidheAp! sydaacks devfiglexds two

buffers, nanely a right-view read buffer and a left-view read buffet The
ext enps SN, ithe FfGviedy afideos spdinh echdt n tabeiovkiteon Jthe fecader) oy dakb
right-view read buffer reading right-view extents and the left-view read
buf fer r erdiveged it aHESWpaokiee séquenad (the sat@idyrowAcEacldPESIpackétiseqesmes
SEXT_L and SEXTR need to be determ ned in consideration of tine periods for
whi ch t hesthehtonvarted b ta-souesw paekek deqbémrestiehmdsof)! In a sisupectannet,y. More
specifically, given

a left-view presentation graphics stream and a left-view interactive graphics stream

(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 1s 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 lefi-view AV stream.
20  This left-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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5 that the transfer rate to the right-view read buffer is Rmaxl, the
capacity of the right-view read buffer nust be determ ned so that the
following relationship is satisfied: Capacity of Right-View Read
Buffer = Rmaxl x "Tinme Period for which Left-View Read Buffer Becones Full,

E?SL“SLE}%»@ WG 35, ek st Aeng ot %%ﬁnﬁﬁfﬁ% ?%?%P“?%@gﬁg?? ve
7l Gt -vi BoF G050 SERdaR il RSt REadsar i 1y r ocorded on the Bb ROM r1 ght

next to m other; that is, there are cases where the |left-view video
stream i reéorded in an area that is distant fromthe area in which 15 the
right-view vid I t [ i

fol | owing di o i SO o 296 49 WBflt Sty Behetl Bddoe belongtlft
Becongs Bl exibficl uding Junp Time Period(s)". A TS packet is accunulated in
the left-viewread buffer at a transfer rate of Rud - Rmax2, which denotes
a differenps120 between (i) the output rate Rmax2, at which the left-view
read buffer perforns an output, and (ii) the input rate Rud, at which the

left-view readphubEelof 1BE Qixv@Ss @Rowi Pkt theABBOTEWNgroupst G stiroe aekétod f or
which the left-view read buffer becones full is RB2/(Rud - Rmax2). RB2

denot es tchastiapae thoyrigit-ibe Aeftrevnemwd gradpbof §mtfrcd packetecorfsttutingeahe

| eft-view read buffer to read data, it Is necessary to take into 25

consi der agfit@ievt AV @rdautpretinteelcpeed. dthi{ tpriegyed regugementtshojmnp HlGoh2 t he
right-view AV streamto the left-view AV stream and (ii) a junp tinme

peri od ( Behotepthatelpisowce packet gporpsamnstiteting the xighiniay AV rsgamt and: the
right-view AV stream For this reason, a tinme period (2 x T junp + RB2/(Rud
- Rmax2) Jsoiermgkétrgrdupsocanstioningathe lefatview AV stieam efa ragularlyr iegerdsdfser |
[0128] G ven that the transfer rate to the right-view read buffer is

F3

Rrax| , alihdividuak esteots, pade fellgwingherdes: gigt rightevieWesmires Preket @5 02be
output at the transfer rate of 5 Rmaxl during the above-descgribed.tine
period f deftiew soteseapackel EEul 48 iBItrVIeW SSOUEte: PRGKSWEF QB> bafiFBrview
Ther ef oresbuicgepaggg[agggéﬁgaa I;Ed ISO 8I1. the right-view read buffer is:

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 variable “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 L[i] and EXT R[i] are expressed as

SEXT L[i] and SEXT R[i], respectively.
25  [0126]

The following explains how these sizes SEXT_L 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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RBI > Rmaxl x {2 x T junp + RB2/(Rud - Rmax2)} In a simlar manner,
the capacity RB2 of the left-view read buffer can be cal cul ated using the
foll ow ng expression: 10RB2 > Rmax2 x {2 x T junp + RB1l/(Rud - Rmaxl)}

[ 0129] A specific nmenory size of each of the right- and left-view

read buffers is equal to . or below 1.5 Mpytes. hi the present enbodi nent,
the ext edeceder dy Bexaghtvaen rerkbpuffenreading right-gevessients ang the Il vigwi al | v

equal to the nenory sizes of the 15 rjght- _and | eft-vyiew read huffers,
respect | veady bulker roading Jebt-wiewe prignisy éitwgqlxaﬁpgprawgﬁhgtévﬁ s7§S tHeX T_L

bove- descri . the AV stre be. pl ayed back .sean essly wi t hout
he.vi degni i ubal SoEbto RGO GRS SRR oo aPEARE O8RSO ERITBE  on of
the met hod. of ding the Left- and gight-view. AV st ri bed
bet ow ar SERGIE G T tebd purcaecdrb BuE Fespth Y bOl SRS EXkE . wor e
20 ifically. the fol|ow i bes the int truct th
oxt onvs. E56 e rarsfs derte Aq AgPERER, PERhEen ' RERY, Pl Sk ERordhes "o

[0130] The.ex t L] 0 f fall ow e ets.
fora1] 28SHEHAER peblbebiel ui® SORRIFNE shlfolle Rl WESE SIS, o
TS packetsgi%/]ﬁetdh a packet 1D "Ox1001" constitute a PCR [0132] Source
packet s vmii a packet I D "Ox1011" constitute the left-view video stream

Capacity of Right-View Read Buffer = Rmax1 x “Time Period for which

Left-View Read Buffer Becomes Full, Including Jump Time Period(s)”

10 Here, a jump has the same meaning as a disc seek. This is because a
BD-ROM has a limited number of consecutive areas that can be secured as
recording areas, and the lefi-view and right-view video streams are not necessarily
recorded on the BD-ROM right next to each other; that is, there are cases where the
left-view video stream is 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 (if) 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 lefi-view read buffer to read data, it is necessary to take info

25  consideration (1) a jump time period (T jump) required to jumyp from the right-view
AV.stream to the left-view AV stream, and (i1) 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 X T jump + RB2/(Rud — Rmax2)) is required to accumulate data in
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Source packets with packet IDs "0x1220" to "Ox123F" constitute the
| eft-view PG stream Source packets with packet 1Ds "0x1420" to
b"0x143F" constitute the 5left-view I G stream Source packets with PIDs
"Ox1100" to "Ox111F" constitute the audio stream [0133] The extent EXT
R[i] is conposed of the follow ng source packets. 10[0134] TS packets
with a pmng:ﬁ-vlgw'@qibgﬁ'gn constitute the right-view video stream Source
packets with packet IDs "0x1240" to "Ox125F" constitute the right-view PG
stream $8l#%e packets with packet |Ds "0x1440" to "Ox145F" constitute the
Gt roam (o0, Srig e dar SoREr BiehT RS TS0 Jood MRS el B
Tabl o ( PIPYCEPapRGS A B RETERL LT, Pes (HRIOVREE Fi RE TAVAET BAE Cnove
" eqi ster A SR ES ADoTRRPd B O P Tk e irogePalAR i BT |
i but dORREST Rt ARy TR a0 hioedReioh! FER B Bl o
has RB1 > Rmax1 x {2 x T jump + RB2/(Rud — Rmax2)}
In a similar manner, the capacity RB2 of the left-view read buffer can be
calculated using the following expression:
10 RB2 > Rmax2 x {2 x T jump + RB1/(Rud — Rmax1)}
[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 left-view read buffers, respectively. As the file extents are physically
arranged in the above-described manner, the AV stream 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 night-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 L[i] is composed of the following source packets.
[0131]
25 .Source packets with a packet ID “0x0100” coﬁstitute a Program map. TS
packets with a packet ID “0x1001” constitute a PCR.
[0132]
Source packets with a packet ID “Ox1011” constitute the lefi-view video
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various descriptors relating to the AV stream The descriptors have

i nformati on such as copy control information show ng whether copying of the
AV streamfile is 25 permtted or not permtted. The PCR stores STC tine
information corresponding to the ATS show ng when the PCR packet is
transferred to the decoder, in order to achieve synchronization between an
Arrival FWHENC ock (ATC) that is a tinme axis of the ATSs, and a System Ti ne

Clock (STC) that is a time axis of t PTS g DTSs. 0136] . Mor e
specifical ly, 8OPIgF RRAEE W ﬂaﬁlﬁ%sﬂﬁs atOXt?%zélt dp g?ﬂlzﬁé F‘i\‘}’l’f".L“ﬁuFFf %t i on
witten ir})ﬁt he F(I\ﬁﬂ' header includes the length of data included in the PMI
to whi ch ¢! W38 is attached. A plurality of descriptors relating to

the 5 AV stream are di sed.af t t PMT . header ."..] nf,ormat i o u as the
descri bed copy@%?ﬁer Biﬁﬁ%}?ﬁ PR &RGkes EﬁFi slﬂ;ééf@n%?hedxgéggr i %c{n(%ﬁ%l.%e %}? er the
descrhgt?‘gi IS ng urality of streaminformation pieces relating to the
strea AU PH e AV stream file Each stream information piece is

conposed of stk d i , c 11 ke At | : S, A St ream
type for ident iS?’)ﬁ/fEﬁgsg gksgéﬁélfefgb?oﬁo{cfééecn%f %ﬂtlﬁz %@telgir{ngqggs%@égm PD,

or stream ribute information (such as a frame rate or an aspect ratio).

The stream descriptors are equal in nunber to the nunber of streans in the
AV strea {j,j]e. The foll owi ng explains how the extents shown in FIG 12 are
used in the file system 15[0137] [0138] FIG 13 shows a rel ationship

bet ween the extgRiegin&XMRIAMs ebm@dsed bf e 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 “0x1440” to “0x145F”
constitute the right-view 1G 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 Tabie (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 streams 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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In FIG 13, the first row shows right-view extents and | eft-view extents,
and the second row shows the.nRts, which is the AV streamfile of the

20i nterl eaved format. [0139] Dotted arrows hl, h2, h3, h4 and h5
indicate attribute relationships based on allocation identifiers. In other
wor ds, Rﬁgﬁi_dotted arrows indicate to which files the extents EXT_Ri],
EXT L[|] _R{i+1] and EXT_L[i +1] belong to, respectively. 25 According

h hi b
oo s, “the s EuhE BRRRRITE OO S b I R 1,
regl ster as_.ext en 4
degcr! pt ﬁ%ﬂm&?n% k\?ﬂ lflr e%m fi %@?Qr&fgﬁ‘ge% % %bgtht OfeQ%%aT‘%blg‘gg‘g?%]#gﬁ fge
now 91 VeNPF 1@ wildPale T TRAIG s b Ehed %ﬁlﬁ}amggmekeﬁﬁisﬁ%%agl%bk@e SFI G

14 shows I nt er n tructure of tion hown in FI G

F 85 C IRy LRLOE TR ifdoldd ﬁﬁéﬁﬂﬁaﬁﬁﬂeﬂgﬁe | BEGARIdONichoss @ dNcibeeam
fi Ie CI|p|n or na es are Iin one to one correspondence with

stream f Eb@? cohf fjllﬁf%n#l‘aﬁ'&? i§ histédn?ﬂ G %e@cr?t@ﬁe -AlfRerothe! Bescriptdt Nala
e n

structur |p Information file. As indicated by the | eading |ines chl
,acli p | ?tg”@it §t0hnh 'uhi%rmﬁu(ci@rﬁ)&%@del@fmé% ik isfrehufih dho@bed M tha AVt ream
n

attri but rmation set an “"entry map table", and a "3D netadata set"”
[0142]  giream 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 strcarﬁ, a stream PID, or stream attribute 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 FIG. 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 h1, 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 h1, h2, h3, h4
and h5, the extents EXT R[i], EXT Ll[i], EXT R[i+1] and EXT_L[i+1] are all
registered as extents of the XXXXX m2ts.

[0140]
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As indicated by leading lines ch2, the clip information is conposed of a
"systemrate", "playback start tinme", and "playback end tine". The system
rate 15 denotes a maxi numtransfer rate at which each TS packet
constituting the AV streamfile is transferred to a PIDfilter of a system

target decoder_(described later)..Interv et n_the } ed in
the AV stream ﬂ(‘lﬁ é:o%ﬁ:légféga@ﬁ é‘f‘gﬁtlﬁ’nb‘éﬁéa?g\? S&%‘r"%\&ﬁ% mgﬁgéyngﬁ%aégsyst em
rate. Thitq%l ar})é;t{)yack start. ti e ilzpseit tot'thﬁ PTS assigned to the first video
frame of MYFECTARAQY T B FY RO FHEP FHETRALE Ko time is set to a time 20

obt ai nedgﬁ;é1 Tddi ng a per-franme playback interval to the PTS assigned to the
| ast vid fl ane of the AV streamfile. [0143] FIG 15 shows the

stream attrfbute..lRformptiop..set included in the clip information file.
25[ 0144] ée}lﬂ%&“%é“?%%i ng lines ahl indicate a close-up of the
| nterpal str “CFRE. el4°§ho%§?m§£nﬁé‘rﬂ5? ﬁ%ﬁ}c}’tﬁ:@% &éltﬁg HrBBhhish BRL Ad hbdal in

As indicated by The Teading I nes eamattribute information set

shows at _i:{%,bf& iaoelciﬁnﬁnﬁﬁ%nsﬂ]@%%ﬁﬁ hdr iR EhridaBh \FOF hOUSY kiBAS filk. sour ce

packets. re’spe ically, e stream athi bute informati on set shows: (i)

stream api,l Hifﬁ&ﬂt{bﬁﬁm&t bbb e bes teomieundeaian ity @dmsaenst fitest ed from
TS packets™wth a PD "Ox 1011"; (ii) streamattribute information of the

right-vi ew,¥hdemes th eamieaB ! dbse-gsl of tirintémpRskeinsrevatahciap Mot ati@il 2" ;
(iii) streamattribute information of the audio streamconstituted fromTS

packet s wi¢ ha@ ikdReat&x b3QAE 1@ddingkinddth1, artip(infornmtive dite s coinposal of
information of the PG stream constituted from TS packets with a PD "0x1220"
or "Qx1283fip ifermhatlincak etrém bheblieddiormationest”akh “ertty mapuelleland a
information is registered for each PID of each streamin the AV stream
file. The&3btrhetabathaeet’nf ormati on of each stream has different information
dependi ng on the type of the stream Video streamattribute information
carries i[@¢f4Xjmati on includi ng what kind of conpression codec the video
stream was conpressed with, and the resolution, aspect ratio and frane rate

of each pi ct ur dsdatizatddaby deades dinchehi @@wlmsnﬁpffg%ﬁﬁn BueRBPeYeH edind
attribute information carries information including, what Kkind of
conpr essi“systendeite’s [fplaybaslo sterty tee wasd c hpibasks sad\iimg - ﬁg%sﬁﬁﬁV B&nnel s
o oLl L Lhe e o Sarsar o L anguascs e aud gy sesam
sed for BIarposestaTch e SIP, RIE: AF1SaPVER tednioudebatr Beraratthe
P ever PR BRSOl AR P B AP 8 MR B P L oo
' ncl uded oirnsn}a & &%Bttﬁé/ is3(ras en\{irgt%.o The E)ﬁt%f%ck start time is set to the PTS assigned to
the first video frame of the AV stream file. The playback end time is 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 FIG. 15, leading lines ahl indicate a close-up of the internal structure of

the stream attribute information set.

[0145]
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attribute information, which corresponds to the PID "Oxl 011", nust match
those 25 included in the corresponding right-view video streamattribute

i nformation, which corresponds to the PIl) "0x1012". If the codec i ncl uded
inthe left-view video streamattribute informati on does not match the

codec included in the caorrespongdi ng.right-view video .stream att.ri bute
i nfor mation, tHe 199‘551@(}7&’03&1?%‘;&8%@% L, fhe gfreamy, attglg 1gigrajation set

St g Rl O B AR 01
and resol ution incluyd inthe |eft-wvi i.d Lbut ]

i nf or mat i ?#egﬁPéﬂf?ﬁﬂX’ﬁ h%rseélqeﬂ@flehlggw :‘},{Vﬁla:%]é)eng ?f‘ségﬁénnéﬁ t?éle?"?l{;"#&‘ {%w vi deo
St eams PR A6 15 SEOTPY: TiopS PR, Panufuey BRI pd G HEtEP

i deo, st i rj-Rute i nf ion sy f Lnel ude- a flag igdicati
{Iha'? °?t: PR ox Py St o AR BrRhaliph | BEL e SieHEGieR, (1Bt ! BaBEL 1D

0 riaht-vi . , . i . ' § :

ot or it NSRRI B KL Ry BN ~ULRNZY GEPSRURPARIBE iR RIon e

referr ed o onahiano dReadl Asllifd t GATY LK Ao SPIDA0K 1 A"RIOIITAG the

| eft-view video streamattribute I n mation and the right-view video

stream athpiRytegrehif firBtd flfofRatidio PIRVEGNRRERT condtifubddirbRNTHipackas ween
the two video’streans can be judged by a tool for 15 verifying whether data

has been ygHeatge “(x1200Pbt 20220t A saAnaRQEI e thef RhdME 1ide® bAB] attribute  FI Gs.
16A and 16B show the entry nmap table included in the clip information file.

FI G 136A istemGtian i9Y&s gbledSfor watihPEDOHT heh ety ifahe tAAbkeearhilel Ghe 16A,
| eading lines ehl indicate a close-up of the internal structure of the

entry maptZButesipf@mationiofdacattechnbytad biffdremdhfigmatine depdriding e thentypy  map
table is conposed of "entry map header information", an "extent start
type", anftenittsanreyideostredm aRtibutelnid@hidtion carri¢sanformatap ifidndingeviRb
"0x1012'", an "entry map for the PID " 0x1220", and an "entry map for the PD
*0x1221" "kind Odf4 @bmpbshhion” eodeacy tha prithesa ddreaim frcasnaeinpresséch ovitlde end rther mat i on
such as ?L;.oiut?(];n, 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 included 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  initialization 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 “0x10127, 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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video streans indicated by the entry maps and the nunber of entry points

i ndicated by the entry maps. [0150] The "extent start type" shows
whether the first one of a plurality of extents arranged is of the

| eft-view video streamor the right-view video stream Wth reference to

the "extent start ", the .2D/ 3 I b i il i ud whi ch
(e e ent, Ll RNBE s are S0 D0\ ayback, dovice gn, casl L hoog wel ch
A9, SLT S SOt 4, Lue 8 HOLSOrGd LBl LAl po 51
"ent f the,PDl .0 Q" "entr f -he.. L~
AR A BT L R R R o
source: 10, packele ARl it T SRR AR NG Rueat ety D o

ntry porn s”an entry pornt | hereafter,
"EP_ID") . - ' t i ' %IED LDymfhre the
ent ryP poilwﬁél%?itgé}gq%t#g%@ggb\q/ﬁ%%}{ﬁgr%%etﬁg ivnﬁ%eoE%{%a%é. ‘Qiﬁlgal r 0?48%1%%5%8 and
SPN of t'?c?tl{ei\ﬂé{veﬂ -picture of each GOP included in the left-view video
streamis registered as each entry point of the 15 let-view video stream
Simlarlyggpair of the PTS and SPN of the first picture of each GOP
included in t]he right-view video streamis registered as each entry point

of the right - virgwghdeevslidRaRirehi digibubemeoreiition m@pfurtieh cbideyeflagan
specify the location of a source packet corresponding to an arbitrary point

on the tiMcakics it it enatestasy 56 reRMo A Idfsicaneilcowneamprr evode riye speci al
pl ayback such as fast 20 forward or rewi nd, the player can perform

procegsi niphefvidve vRieblsyrewdnt Taetiganalenz vitgo tshrearAMttsibutesinfdridation byasgeei f yi ng,
sel ecting and playing back the |-picture registered in each entry map. An
ent ry napnélade irfairaatidromdeatihg Whaleiles tstreaum tonbletrieferedad varent desodivigghe eam
file. The entry maps are nmanaged according to the PIDs. [0152] 25In FIG
16A, | eadigig-vigwesidet 2stieadi. c Bye canfigwimg upe defitrviewi nidgonatreanr aigilite of t he
entry map for the PDI "Ox1011". The entry map_for the PDI "Ox1011" is
conposed inforemtipy audi thesright-nieEPvidoe Stoeam "attribute infermatigr in the aWVey poi nt
with the EP_ID "0" shows a correspondence between an i s angg e _change fl ag
(set to bmanner, a relationship between the two video streams can be judged by 2 tool for
15  verifying whether data has been created in compliance with a specified format.
[0148]
FIGs. 16A and 16B show the entry map table included in the clip
information file. FIG. 16A shows an overall structure of the entry map table. In FIG
164, leading lines e¢hl 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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"ON'), the SPN "3", and the PTS "80000". The entry point with the EP_ID "1"
shows a correspondence between an is_angle change flag (set to be "OFF"),
the SPN "1500", and the PTS "270000". [0153] 5The entry point with the
EP_ID "2" shows a correspondence between an is_angl e _change flag (set to be
"OFF"), the SPN "3200", and the PTS "360000".. The entry point with the
EP_ID "3" showdhe “e8enied s itren chops visaperdhe ifstong o ¢ Ay Of 45" 08%t to be

"OFF"), the SPN."4800", and the PTS "45000Q". Each.is anpgle chan fla

i ndi C?’;It edrrgpgEch ey of e rl‘i’i%"tvéﬁvé vafleq ﬁEe%‘BrQYegﬁoﬁggﬁﬁle@hWﬂ‘i}%lm'n%@an ge
decoded i ndependently of this enty (o] Each i.s_angl e change.flag is set
o b " PG 1o e vetient Sereae hatCoadnT: A Hat SEVRG PRI s Ave
and the pi,cture of th or.respandi n ntr oi,nt i n i,cture. th
ot her haﬁ‘@,’c}b%%oﬁr _‘aﬁ‘ﬁﬂ é)_féﬁ%’%@é“wg@ isé'e%rﬂt%nfl(?nbeé&”%e&% e Vi deo ©

Cor o poRdFHl TeHERy raceu HOO dve B bt E ™ o1sa ' C B "o

shows so%m]packets indicated by the entry points in the entry map for the
PD "1011" iFch is showmn in FIG 16A. The entry point with the EP ID "0"

730000+ The. Aty Cey MATTE Ay ROV} )1 RTaRageEDEE KDL D F ot

"80000". The entry t source packet with the

SPN *15000ni (G 116 RROBSICOt0 801 h8d PERiry 248B0R: - theOBBPl0x1221°» afhie entry
point wwth the EP_ID "2" shows a source pacCket with the SPN "3200" in

cor r espongeaeyel tdyh BB D' BEJOQRmsT B BedY offeRi¥ch e FPsdu:25 " 3"

shows a sodrce packef wth the SPN "4800" 1n correspondence with the PTS

"450900" pabito6A 85& %“ aTS hedVEn [BPN BRludedaRIALS cafr$ nifis Thiedan Fanteach

entry map. In Fl the first row shows a tine axis defined by an STC

sequence polifte. BREGMy oMt wE ety @it YD hprdafiet, fEPAIDY). Stactinpwithfthe mat i on
file, ané) the third row shows a source packet sequence constituting an ATC

sequence topViryapont whighoihat ae$Pgiiat &F°, the osnteyrgogntt NeavATShicsesyiredice, a
source packet with the SPN "nl", the PTS shown
incrementing EP_IDs. A pair of the PTS and SPN of the first I-picture of each GOP
included in the left-view video stream 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 entry 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 enfry map. An entry map is created for each video stream multiplexed on the
AV stream file. The eniry maps are managed according to the PIDs.

[0152]

25 In FIG. 16A, leading lines ¢h2 indicate a close-up of the internal structure of
the entry map for the PDI “Ox1011”. The entry map for the PDI “0x1011” is
composed of entry points with EP_IDs “07, “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 by this entry point is set to the PTS "ti" in the STC sequence. As a
result, in accordance with the tine indicated by the PTS "ti", the playback
devi ce can randonly access the source packet with the SPN "nl" in the ATC
sequence. \Wen an entry point designates, from anong the ATC sequence, a
source packet with the SPN "n21" the PTS of this entry. poi IS, setf to the
PTS "t 21"ON3)tthe SPRE “3aqarth dke P18 @%Qor-egm FFWW%CWY%&E‘E%RM@ he time

i ndicated by the PTS "1 21", the playback device can,randony ess. the
source p8REt avforTespepsene befygeen %lst—ﬁgglﬁl%%ﬁtﬁgar&@e?m b ngﬁg %he entry

map, the_player can specify, ,Jocation of the AV streamfile
correspoﬁgpﬁgl%pg ﬂﬁ?déﬁﬁﬁbﬁ&arz&aﬁ@ nt on the tine axis of the video stream
For 15 |f@£§ ce, when perform ng special playback such as fast forward or
rew nd, EI ayer can perform processing efficiently w thout analyzing the
AV streamfil e, by eci.fyving, | D& l.ayi 9%‘5 pigture
registered in ggﬁﬁnﬁ-%tl?ci}n%’rg%g tﬂ]%%%%%gu%(ggygg%dﬁmere?w% :Bgtn‘iu%e%o% t he

1SL B g TS e ARt e odos g SO S

| - pi ctur nding right-vi'ew video stream one of

themis red g%ﬁ ﬁg?ih{] LRE GRS HPNURAT ERS Vo e Rresibtideficd NBetfleBET arpne i s

not registere e corresponding entry map. In this case, when a random

' | he “PRI e i pT$ cubpodos. pl
access (<—;Ei _g%l_el_ U g?if%?éngo bs “RRTEOr RPN 1<4900%, cartier@i PTS cubo pl ay

back the vl ew video Streans as stereoscopi c video. For

exanpl e, g2ay b Gnotb8Eh e W oBlhdicaRls 3viaiHerthe piditiChf eodRbionddod bty
i ndi cati ng the‘f%r§t | -pictures of GOPs #L1, #L3 and #L5 in the left-view

Vi deggyst naaMcah 88 REEddedahdepehigédly anthenétyy psinnEach® eajlenchdnge ffagrist
picture of a GOP #R3 in the right-view video stream which corresponds to
the GOP #LBto BweONTOWhexitlsd vidde csredinnighsy bednf eridoded sisingAaVhvios MBECGeA per f or m
junp playback fromthe BL3, the information on the SPN of the first picture
of the GAV@RB3dganmoturdef thtairrepbrdingrentne point 5 dmAR patticen Opi the othes  a
result, in order to junp to the start of the GOP #L3 during 3D video

pl ayback hahd, éashieeagkachartee fidst iaisat tohlee FOFET whRN thé vidse stieamthagibeenr e of
the GOP #R3, by performng 5 data analysis on the SPNs of pictures

const i t utehnodedhesi@OM¥R2ot MREGs! ANG end e pictengeofeiferaprisspordimRentyd
precedes the GOP #R3 in the right-view video stream This degrades a

r espdAse pofntithe nphdiapictgevi ce when performng junp pl ayback. [0158] The
above problem can be solved by the structure shown in FIG 18A. In 10 FIG
18A, the [PlP4lt |-picture of a GOP in the |eft-view video streamand the
first picture of the correspondi ng GOP. in t%ﬁb}gitght -vi ew.vi deg, stream are

bot h regi st er edfn Iﬁﬁegh@éﬁsrsé%lb‘éiha?‘ﬂ‘&tsem%ﬁt q-ﬁpgyéqqlla,t&,gn&]}? f_PH'Vng_,
St eam arfte 19" 118 21D SPRTT ek dorhakpanoty b Tt R e Mt deo
stream thusrprRventing degradat) ot Sk SRAARGHachhewRhPRTY devi oo
20  “80000”. 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 “27” 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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[ 0159] Thi s concludes the description of the entry map table. The
followwng is a detail ed description of the 3D netadata set. [0160] 20The 3D
netadata set is a group of netadata that defines various information
required for stereoscopic playback, and includes a plurality of offset

ent i oo HESTRHIORSIOY BHBTEGRS SSRORBNCE S T Bty T B O ST i e
For eachipBiTiAaty G eioqn HetpaRt FIC At ub mukd rBRSRORsR K tET D0, o
?;f g?ﬁgt g!i‘)(ﬁpclf% qltéé’jlg?nci&ga%tgﬁﬂg i%% %‘Irrrtrgg%lﬁh ?%%CP%QS%H%B ogfﬁ tp?%s n%ég’tsi on

g roam RO e B WLoEkic s BRE R AT B B e 0

i nf or grat %)ﬁnthish?%?‘% k)?ﬁlﬁ’isfs%{ tﬁ%ﬁé@ wfs REDS ;ipfhd REPEEARAEAL AN BBRNIES

stream fthe in I've graphics stream and the secondary video stream
| nol uded | Burfliec AVl iRaMrk! ifticatdd thTHRe ean-GhowhnGIa LR oae of the
correspondi ng 5 image 5 and (11) offset val ues each show ng di spl acenent

bet ween thei¢ALTREQRNHE Bourté htkarneih eid SPNXE13.inARe GfTICS sdqueateieWhepr esent s
the nunber of pixels in the X-axis direction, and nay be a negative val ue.

| nf or mat i@y poipeddsigiata, FomH anonghoNTERtequahtes assoaree patkenwithdhe i n t he
table is refefred to as an offset entry. As shown in the |ower row of FIG

19, each gpiN sgi1”e e BTS of Has eatrpebite énsétite tTBI 8“1 1 sindhe STidseRlienk0 of t he
next offset entry. For exanple, when the offset entries #1 and #2 are
respect i vel ¥ rastt, gnadcdrdgre"wBh ARO tinenthdi@ZGD09 the PAS ‘4R1’Sethe \padyback

indi cated by the offset entry #1 is valid between the PTSs "180000" and
"270000" deficp| eamerandomby iaccess thaisousie packeh ewiZiDBD PNy batk 1gehe cBIC
(described later) conposites a PG plane, an |G plane and a secondary vi deo
pl ane whiskguesicefti ng data stored in these 15 pl anes by the correspondi ng

of fset value. As a result, parallax imges are created. These parall ax

i tages add st eflésing 8isi entgepian, the plarero@nyspesty thpdogation oy e Ae‘gﬁﬁ%f’éﬁti ng
the planes is described in a |ater sectiqn where the description t he

pl ane corfesioriesponding te BN jasbiFast PPBE PN Fist BMEHERS tht%éi 0j §T9RT% f9Een
descri bed that 3D netadatq is set for eal(gh PI D, fhe.3D netadata be, for
exanpbe, BH#EDGeoWRGHC RCTIIIPNE P CCHEh PLYDRA sﬁuﬁ%lﬁsf{?%f‘e}@’& i%gr%?ﬂgﬁéf:yzi ng

each 3D netadata in_the 2D/ 3D pl ayback deyi ce. so, .dependin he

per f or nariﬂ@’eéfca@d??ﬁ%’WtWIBFleS@rn@c%@ﬂ yp@ﬁ‘f‘%‘ﬁ g He sgrﬁa% ﬁg%g&
device, restri.ctions my he inpose ninterval s 0 ntries
(e.g., r é???lifﬂpgnifﬁ]e&%ﬁ @HP&YE% g?llcg( @8 Tayetre Ifegls&ggé gérn]g%}l e{n{@ﬁ}%ﬁe second).
25[0162] This concludes the description of the clip information file.
The foII({\Qﬁlﬁ’é] is a detailed description of a playlist information file.

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 is 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 BLS, which are entry points indicating the first
I-pictures of GOPs #L1, #L.3 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 #L3, does not exist. Accordingly, if the user
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[0163] <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 playitemI|D. The playitens are listed in the

SRR B S R A T
Ty S T

D oy t anfesteirepiiey i e HaE et it Ciop oy Ul i BRI RREEA 1

: EZE“ ?épﬁéé‘%?a?%|§9 SPRDR0L! SPRES L AITHERLOS B GYPTREK D fckifiesi i ons
S OWS% Znég.)[gpan% sis%nr%[enl;c%ll’?}géj Plf g{cﬁsﬁ.’lﬁeﬁ%Bnétﬁuﬂﬁ?céjﬁleoé}OWIsfﬂxzaPlﬂnﬁYdaEéﬁn@y and 3D

pl ayi 0EXI’S us structured would not cause the

bl ayback yflevlfifndifle BRI BELURS MAGIRHR ki l&ﬁ@ﬂgﬁ&é&e@%é@m@m.srmg he 3D

15 playl s I'sS conposed o " ma ath" and one or nore
" subpat hg £ thd PRiybAR deR@t Wheh PeFormia fpl&ybacier more

pl ayi tenggg‘rlaﬁg%%éésgggsﬁp?e OP EI G 20, the ngi n pat %%ﬁgorrposed of

pl ayite 01;518] #2 and #3. [0165] 20Each "subpath" shows a pl ayback path to

be pl ayed back together with the main path. Subpaths are assigned |Ds

(subpath |Ds) iThetdbavepesilemcanhbe BolvBeWyathe steghst shewniin Hitie IpAayh i st .
Subpath IDs are used to identify the subpaths. There are a subpath of the

synchy oniFzed 18 xp hea fiest A-sivtipa ol a0GOha ths lefishiconiided strepm. anthehesfitspat h of
the synchroni zed type is played back in synchronization wth playback of 25
t he mai nppatte offhe cotrbsanlding GOPeinuths yighiveaw rettotsyreemcan both pigisperdd back
W t hout being in synchronization with playback of the nmain path The types
of subpatibshescerespondidg astrg nimpat Thisyalews dbtarhingufyopl thg ienEmniapsconthofed of
one or nore sub-playiteminformation pieces. [0166] Each playitem
i ncl udes the SirsteSANs of acGOhitt & deft-winve videp Frigaon rendi e Erb Wy afHBest ream
nunber of an el enmentary stream whose playback is permtted in the playitem
or the cecrespoding§Oflin-tbe aight-waw th‘)rﬂt@?mia thusiprewmikgidsaradaligy of am 5
information, sub-playiteminformation and, stream sell)e(f(ti on table are
descrfbedesnongeehibe Hlayherk dpwice whepmsHiorpmig vmp playback.

[01591

This concludes the description of the entry map table. The following is a
detailed description of the 3D metadata set.

[0160]
20 The 3D metadata set is 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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[0167] "AV clips #1, #2 and #3" constitute an AV streamthat is (i) played
back as 2D video, or (ii) played back as a left-view AV stream duri ng
3D video pl ayback. 10[ 0168] "AV clips #4, #5 and #6" constitute an
AV streamthat is played back as a right-view AV stream during 3D vi deo

| ayback. [016 ] h f nb . rf f d
i g,yh? hoStFeATh g‘]ﬁt s s s PR, of G o6 e L ngeRCR s Bhte 1o” a0
#3 that st t t- Vi A 170 . : ] i
comosedtaubiiig i SR e yreat TR B "
(ii) a sHBPFAERYS EE9RRsn " T% a§‘§b- |%§§P§#§W‘ﬁ%§% er H{c:i)ﬁeﬁe{nr f@tﬂv\r/l ew AV

tre 0 M [ : ; f8
e, Bl IS SR i O,
sync hfon?é‘géﬁ%bﬁﬁetttagu ns’a%’/dr%ﬁ\pl)\%@ #1%% d?sﬁgﬂ Ctta'l-ﬂrf&%1§ ]a3>§2| S. th%g %B%gér%ﬂd%g %%g§/I ists

structur iNet b i j ; | Rf4qyi ew AV
ﬁd tlﬁfét @%elg] S .o@ﬁ@@%ﬁlu@aﬁpiégéﬁt% MY flhBs oF ¢ikd1g ihhdel Bidgy

stream ist structu in the above 25 manner, the left- and

right-vi gwe Ao &%&%@é&nh tRRMNBRD MNReRERoNbE B [RACHE HPITSrandantdfikt t hey

are synchronized withh each dther on the tinme axis. [0171] Referring to FIG

20, the RhRWIhEIiAGLAE#BHIAMhPIBESS réfbried t¢3s an dfBthernfy. N3ashod® ianke 2D
playlists refer to the sane AV clips #1 to #3. Hence, common pl ayli st

I nf or mat | @ReCRY HEFIT. §0acRth dfvet bty isofalidigetdBeratic TS pf ity bivatandtRT'S

descri be/define the 3D and 2D playlists (see the reference nunbers dfl and
df 2) 10 That ths hextSeifset anthyoibrasxdnsie plodyehi gte offbetr emttienr##li sndefZ rarbed so
as to realize the 3D playlist, the 3D 5 playlist functions as (i) a 3D

pl ayl i st rydpectivdie apdigydhBASdEB0@00 saral “2THO00” Rilgi effécayvatugpimdicarsd ¥yi) a 2D
pl ayl i st when the playback device is of the L-L displ ay t(%l%e. By preparing
one pi ecehofoffstayhinst#1i f valithbetwveenthe RESTF1H¥Goaned 6270006728 Blage 3D
playlists as shown in FIG 20, the 2D and 3D playlists are each interpreted
as a 2D eon@DsipioayinitsTh oftbp RY3IAglaback devics plespribyplates) compopics e k
device that interprets this 10 é)l aylist informatiaon, This redﬁlces t he

bur den orplattee aadhplehe god teagecondary video plane while shifiing data stored in these

15  planes by the corresponding offset value. As a result, parallax images are created.

These parallax images add stereoscopic depth to the 2D video. The method of
compositing the planes is described in a later section where the description of the
plane composition unit 5b is described. Note that although it has been described that
3D metadata is 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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~the vie

FI G 21 shows a different version of the 3D playlist shown 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 1D "0",
the 3D playlist of FIG 21 additionally includes the second subpath

identified by i u th 15 "1". This subpath with the subpath ID "1"
refers to AV cfﬁ%@’ﬁﬂ?[g{?%agﬂﬂ%ﬁ@? Wien there are two or nore subpath

Streams ¢ hat o SRYHFT SRR BPES: Sethunicer oRe g By hoPH i ever
e
fthgrigl i(:%%ln]e1 ‘k@&‘gl i\|6sS ﬁ&g‘ﬁg agﬁ %& aer(lid ?he Crnirg%t VN Q%%yﬁst refi_m st o;ecei :)P
ngia?f'fteﬁlg’a{% gstgg?%gl‘?g g&éﬁé{}}%\l}jﬁ:ﬁ%@%%h@ﬂg b??l@edvﬁycﬁ%ﬂ@playﬂﬁ. y

r-sees f érence nunbers’rf7, rf8

and 119 & BEORAL Aoy ERCOURABERL dCorkeSfing Bl bRt il #4, 5

and #6. ile, as s ref erence nunbers rf rfll "and rf 12,

the subpadyby Whird ntdiR catBRAsHghdd fo'a pla@hRikSsebBort DEfired 1?& ihescotbspatfiignd #9.

According to the screen size of the display device and the user's

pref er engayifehe SpetiFthRgkeRR NG BWMK Rhasidmetweenpaifibetientcoaldhpatins to be
pl ayed back in synchronization with the main path storing the |left-view AV

stream Pybadiaytarttpdentiifald ackespendiog planiteti. Sfecantst medkawcopsed for deo by
using parallax inmages with which the user feels confortable. 5[0173]

When 1pl aypldydack. MHop erainplz) chaptetgsiaybdok das begerformed by iazegiihg eBOy phaks | st of
FIG 21, this 3D playlist functions as (i) a 3D playlist when the playback
devi ce i so dfe fidsitidns Ehatirepresant siapepaind ofichjptarsaD aphayikitidle. when t he pl ayback
device is of the L-L display type. By preparing one playlist information
descri bi ng bot FIGf 20hsho2B anZD1plagistpnd/|a SDs playlishdwmdng ¢f @hich 21 he 2D
and 3D playlists are each interpreted and played back as a 2D or 3D '

pl ayl i st playitemsapisk dPrilayicemnpoaxist. Tapobaiilists Bis shacurabwayld pefecayse t he

pl ayback device that interprets this pl_%yl ist informatjion. This, reduces the
bur den orihe méayiack devieg tetsfitch between different playback environments. The 3D

15  playlist shown in FIG. 20 is composed of a “main path” and one or more “subpaths”.
[0164]

- The “main path” is composed of one or more playitems. In the example of
FIG. 20, the main path is composed of playitems #1, #2 and #3.
[0165]

20 Each “subpath” shows a playback path to be played back together with the
main path. Subpaths are assigned IDs (subpathrIDs) 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 is composed of one or more

sub-playitem information pieces.
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[0174] 15A description is now given of a playlist in which 2D playitens and
3D playitens coexist. During playback of such a playlist, 2D and 3D

pl ayi tens nmust be seam essly connected with one another. [0175] Content
that stores 3D videos does not necessarily consist only of 3D videos. 20 In
sone contgﬂhg, 2D and 3D vi deos coexist. During playback back of such
contentsl 2D and 3D videos included therein need to be seam essly

coten, & bR BT SR I B O
Zﬁgtiﬁg l#? ?Y%t:géﬁfafm%qﬁﬁ@ﬁlwlﬁﬁg%r%ﬂgg e@gybaarcg 1?)8Wm&e.§ffgd back,
o0 he L bl DL SN SphE BuE LSeLS SHARR R el
e LA e S

pl ayed bé%ﬁéna?ltge?drt%pn%ﬁ%gﬂrgegg N x 2 frg’rres per secgnd (at Nx 2 Hz frame
rate). OIOFJE;KJ ot her hand, a playback section #2 is a section in which 2D

video isp ed back (hereafter also called a "2D video playback section”).
I'n the playbackseghipom #2, afiky tdBtihae tan VAR Wr¥ire €9at S8 (9 PMyed back as

2D video, or (ii) played back as a left-view AV stream during 3D video playback.
10 [0168]
“AV clips #4, #5 and #6” constitute an AV stream that is played back as a
right-view AV stream during 3D video playback.
[0169]
As shown by the reference numbers rfl, rf2 and rf3, the main path of the 2D
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, rf8 and rf9, 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 lefi-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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5 played back at a frame rate of N frames per second (at N Hz frane rate).
In the exanple of FIG 22A playback is perforned at a frane rate of 24
frames per second (at 24 Hz frame rate) in the playback section #2. The

pl ayback sections #1 and #3 are structured the sanme, and pl ayback is

per o e ol AT Uity Rl 10T b BENESE o
Kl o e i
\Ijll Seozgll?.%'corgi hgﬂ%%ls rrerﬁ?o%, _tﬁe Vi éeo lfe%alt .i S |d2pnt¥ca’l to thgf he
{1 ghtsvi BGeSeeihet L6 3R MEVERTHE, BB APah A0S ENMAC R AR Dhe
P D Rl b e R R i
sections p(’éﬂ@]‘h?a%%% ?i%@é 0P ayifht atferiiSon fifat MedotiRgkbdth dfitBe PIDRYBAGD sect i on

#5 is performe he sanme frane rate as the frame rate at which 3D video
is pl ayeghlBails asihawinie FGCHO, the2Dlaay B3I lagHets afndachidntefirerdds#@D or t hi s
order does not necessitate the stated resetting of the HDM connecti on,
whi ch i s 3reglaviisd dgpeadinpnrt G digplby ompeastahé phiybacladevitothanattagrets THisis,

10 playlist information. This reduces the burden on the authoring staff.

FIG. 21 shows a different version of the 3D playlist shown 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 identified by its subi)ath

15 ID “1”. This subpath with the subpath ID “1” refers to AV clips #7, #8 and #9. When
there are two or more subpath information 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 rfl0,
rf11 and rf12, the subpath with the subpath ID “17 refers to the AV clips #7, #8 and
.#9. According to the screen size of the display device and the user’s preference, the

51



25 the del ay caused by the resetting'of the HDM  connecti on can be
prevented. However, the playback section #5 structured in the above manner
needs to include two video streans, nanely the left- and right-view video
streams, despite the fact that these streans are displayed as 2D video
after all. The drawback of such a playback section #5 is that_ it contains
Péﬁg@ﬁk Q?Vlﬁf‘at%wqt@?',b?tweﬁ’%k@f}{%te subpatharia &t Blayed obagkedbe dat a.

a | arger ‘ _
[0177] In view of .the above, the follow ng structure, which is illustrated
in FIG f@dgopgatg%a@@x @J&.m@&cw%ﬁmtheslsﬁﬂlew Y SHEIMgABE WaBPEi cat e

flag, which.is field for identifying .the, correspondi ng pl ayback nethod.
Lef 1 and Pk Sovistoh BB It TaEsODR gAY CRIMBRE g 8en Pt Bk, ar e
pfepared for e 3D vi pl ayback section, whereas only a |eft-view video
st ream ftﬁ%ﬁﬁ%ﬁc ¥Qf?a§’i% i s played back, is prepared for each 2D video
pl aybgck 6fﬁi on. The pl ayback device is configured 10 to perform pl ayback
usi ng tw& ydes,of pl ayback nmethods: (i) a nmethod of "playing back each

pi cture once" ¢ - |, ql 1) i1 =pl ayi ng
back each pict l}?@&f&}a@%ﬁ ](Iﬁ‘{)]l%J T eg,@égﬁﬁ%&ll )SO a@'}g r(eb]'%%ec e)%lrbg%élg%ﬁf-

_ erea _ upli cate pla _
L e LA T e S

acco_rdi ng to the cor pondi I el . ( €, 1
dupl i cat gpf ag Asshewest 4 §3CH2D iWeg f Q?Sé&ks&%idqu gfgggggtes

"normal playback™, and the gupl I cgglgﬁfl%{ag assﬁg%led to each
pl ayback by @ypel 8fng @HO! £iRbARRRGK ' ; ck is
perfor meddi?tl ﬂt’ﬁ}g) s?rryeﬁl??aneg (r%at ngzi%ﬁfsbolgh of thge%%ﬁgﬁgng%%%tgg?%?égsback
sect i1Qns.31) hedydisisSas oG MOFIEed, e ZB-®t A |Hl$hissy e aoh imetirered Qhdr eset
the HDM connecti on between the playback device and the displlay devi ce upon
20 transiglayei bgekf aom 2deorpRYylagist S8CAd appilopriattoidadher, @epbﬂi@ﬁ&m@used by
such re-establishnent of synchronization or resetting of the

connect i alispday tixee pf dweplagtiackTdesicenbdtl eserphes phigytiavist deformetibn Peisf or m
seanl ess pl ayback. In a case where the duplicate flag assigned to each 3D
vi deo pl aypthacsk tisebdridem on ik adthordupktaffat e f| ag assi gned to each 2D vi deo
pl'ayback section both indicate "normal 25 playback", the franme rate at

whi ch pl d¢b?&k is perforned in each 3D video pl ayback section is different
fromthe frame rate at which playback is perforned in each 2D video

pl aydack secti oh deshinfionaissesw davery ofvaeplaylisingi wibaehi 3B plapiemaeaandl A¥back
section tq another, and prevents the playback device from performng

sean ess Plpyigiacaexisioenes playhadyelsugheoplayligy 3Peang 3 playitgms anusider educed
during pl ayback of 2D video, especially when the television is configured
to suffers® glySongestedyibeons anolighsune a | arge anount of power) during

high fra te playback. [0178]
To174]

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 seamlessiy 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 nght-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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5In the exanple of FIG 23, the duplicate flags assigned to the playback
sections #1 and #3 (3D video playback sections) each indicate "nornal

pl ayback", whereas the duplicate flag assi gned to the playback section #2
(2D vi deo pI ayback section) indicates "duplicate pI ayback Left- and

¥L§h25XLe EFESC’) Sﬁﬁﬁ%ﬁ@f&%’%ﬁ' eohts EhsiihaR P igtem*tfﬁeﬁﬂ%f pared.
h
L o Dack Pep o LR ﬂlﬁ?rv' 933 BRIt %ﬁ% . 2o et 3k £ i A0
devi ce Playe,back and Hhspiays. | iages (ol Uhe. L e fI50-85 " g and
h eo s na et i In

|rr:nge|s of -Vi'éw Vi am a i n an or di naf

t ¥ 2

i ;Ff’ai‘i*fﬂz@ﬁﬁ&i%&#ﬁ%gi Iy ﬁ&%ﬁﬁxfﬂ%c#t%?%%l %?a%%ﬁg elae%evé’&vi%ﬁ#%%%?q%h

rgf e?enc I?[fdége%fa ﬁ%@;ﬁ%%ﬁ%% ﬂé%t %F&(ﬁéa@%:’@% el ka?&)vm"r?lgt fall

wi thin 3fex g&ooﬂqf@/@ggk BSBLLOR W?erfo%%& at 9 Phckhdhe Mf?fWﬁéPﬁé EC@¥LR40ring a

| eft-view video 20 strea Mean , sub-playitens #1 and #3 to be played

back in synEhEDMYraRk Ir@ﬂa?]\mm bRebAILasECHBATH Thafayback 8b&lons ¥ 19and ght - vi ew
AV stream storing a right-view Vvideo stream A playitem#2, which falls

wi thin azZ2Dstrideedpheyhae andgtdyhask i Tﬁérﬁfrmddrdtﬁﬂﬁzt[ﬁeﬁ'ilﬁé tat¥] @M8AYz st ream
storing the left-view video stream The playitenms included in the 3D
playlist fainge seqih éssplyybineciad #lcamees.anot her according to 25 connection
conditions. These playitens are in one to one correspondence with the

dupl il0at ¢017édgs assigned to the playback sections. A playitemis played
back according to "normal playback” when the correspondi ng duplicate flag

i ndi cates "0". 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 is 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 1s 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 1n this order does not necessitate the stated reseiting of the HDMI
connection, which is required when switching from one frame rate to another. Thﬁs,
25 the delay caused by the resetting of the HDMI connection can be prevented.
Hox&ever, 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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On the other hand, a playitemis played back according to "duplicate

pl ayback” when the corresponding duplicate flag indicates "1". The

pl ayback device perforns playback processing with reference to the
duplicate flag of each playitem [0180] Each playitemincludes a field for
a duplicate flag as shown . in.FlG 24, However,  instead. of .such an explicit
il oRlATbprasraiom Taj (AL i Bt A RS Gt PRQ6Rnst Fot SROWIR

"whet her or no he correspondi ng pl ayback section is provided with 2D

vi deo", &m??ﬁéﬁﬁﬁﬁg1§§@8dﬂ k using a playback nethod associated with the
identifiﬁﬁt%ﬂn i nformation. For instance, when a playitemfor playing back
2D vi deo to be played back in synchronization with a sub-playitemthat

: oV 10 ! zation w th p ayitemtnat.
thi s i ayi tem AP bl FFb RAbE b MR S MR PRG0S, O o
S u;é‘.y'pﬁgy T EleEal PR B e ICRAR « oRRETA R B el ef,

Fur Chor , o B O P e B G R
In synchip ZV@ISi'cRrPiU“\FiHed“% ng}}/h%@'&xkt QF8 prddRrdddesH édchCabi Red %@gg}@&i on

included In this playitem i ndi cate "duplicate playback".

It is persBiasd, WiRrdaR oRIPhidH-1iet0exes kaBMAE, ROmAPhRAGIBEdRb Y plage®bidk, One
playlist. This makes it possible to easily avoid the problem of del ay

caused bys gfepahantr Rach b fidaopldydack Wegivns Whe ghaytackelewrers 2bhfggdedD
vi deos. ? FI G 25 shows gﬁgaty?astructure ogﬁp}lrtgyl ist information. As

shownoi n thlperfoRd playtackusinkitsio typéoonplaybacki methodes(i) 4 Muthidof playing
information", "SubPath information table", "Extension Data", and "Mark
i nf or mat ibaok . edcB 12 urd Sdriced t (heeeadies cfag@iab nplagbagkVe namsf (lihe Metkhihof
information. Leading lines np 1 indicate a close-up of the internal
st ruct ur épbdyitighebavki afdt Ipidtnfeo twite’” o fheraaftarn didopkieade bglaybaski’ path ragchi nes np
1, the MainPath information is conposed of a plurality of pieces of
Pl ayf t emplayftackesectoon, thamédypark agvicerparfiirosnplayeackarocessing according to
the corresponding field. With the above structure, the duplicate flag assigned to each
15 3D video playback section indicates “normal playback”, and the duplicate flag
assigned to each 2D video playback section indicates “duplicate playback™ As a
result, playback is performed at the same frame rate in both of the 3D and 2D video
playback sections. There is hence no need to re-establish synchronization or reset the
HDMI connection between the playback device and the display device upon
20 transitioning from one playback section to another, and delay caused by such
re-establishment of synchronization or resetting of the HDMI connection can be
prevented. This enables the playback device to perform seamless playback. In a case
where the duplicate flag assigned to each 3D video playback section and the
duplicate flag assigned to each 2D video playback section both indicate “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 seamless
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t hrough #N. The Playlteminformation defines one or nore |ogical playback
sections that constitute the MainPath. Leading |ines np2 of FIG 25 indicate
a close-up of the structure of the Playheminformation. As indicated by the
| eading lines np2, the Playlteminformation is conposed of:
"Clipinformationfile name" .that indicates,5 the file nape of the playback
sect Fon PAPBISHEIBIETG. 1 Ruchg card SNGRIRE ut o o6 EnE Rendts hESuRY peCur

iﬁidin %a? el 2R PlP RRaRFE MR E :t%%?'iﬁi&é%iC.%;ﬂ_%%‘ijﬁ%t‘&#kﬁéfegﬁf?e%é?ﬁ? "%‘%%dﬁat es
i oat oL gngribie) o FbR SEho ke e BRI DRI LT emana the

pr ecedi n@ﬁ%] Playltem "ref to STC.id[0]" that uniquely indicates the
STC Sequence“targeted by the Playltem "In_tinme" that is time information

| ndi cating thepstal bxRRhiR! 0P FIGNE3 PRy kel AbkO sl 1d KK plaBaL 1S 1M

3
information i ngfcatl ng ]he end point o he pl ayback secti on;

" UO_mask HIARLES edh GRAGS pMb&dk SsBibnOPQIcAtihgRasholk-BabplagBadked by the
Pl ayl temé@%'%%#tla%@e"% @IDef t -v?}eg\%}// right -v?@w icdenti ?i cati oﬁ gg

- i nfor mat k@Rreas Hblickd Pa@hkii¥ned Bnthe Mlupbdckaletribn #0'(2D[ Bd83blayback  The
follow ng describes the "STN table", the "left-viewright-view

i denti fi gadtioa ihditgesretiipiicate pho/babie’. Tafl-t indctight-eitw yideo|dik8dk, 20fhe
"STN tabl e (Stream Nunber table)" is a table in which |ogical stream
nunbers atectashi gided i plagad tackf artipreparsd femmchndf thei playhadk rsgetiorpaigket | D
and (ii) a streamattribute. The order of the pairs of a streamentry and a
st.r eadn athd i#Bytveherenstdrdy SHE 1¢faloicav ividboc streasn, afrgmi whichy2Id nddeo of plajed
correspondi ng streans. This S FN table is provided for 2D playback, and an
STN t abl éatlgrs pidpptedyfbntic playmchsedsu 25 Intleplepbankt seofionst Isandid.éhe [ 0185]
The "left-viewright-view identification information" is base-view video

st r eam s péaybiik devion playsdrackitandrdisplays ipegdstofetbe upft-oieve vadeast strgam ped t - vi ew
video 57 stream and the right-view video streamis the base-view video
stream Wneges oé thefrightraawr Vigiee- stream | aliematelyci i@pnordinasy nwey.olt dhows " 0",
it nmeans that the left-view video streami s the_ base-vi ew vjdeo stream

Wen t he plasback seqian; §ht howeveri Henplaybedk Aerics piaysnRackonds Aspkays pach j ¢

nmeans that the_right-view video streamis the
1mage of theqe%t-v\llew video stream twice.

[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 left-view AV stream storing a left-view video
20  stream. Meanwhile, sub-playitems #1 and #3 to be played back in synchronization
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 streém. 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 base-vi ew video stream [0186] The "connection condition”

i ndicates a type of connection between the current playitemand the
precedi ng playitem Wen the connection_condition of a playitemis "1", it
i ndi cates that a seanl ess connection between the AV stream 10 specified by

t he playi tem and the AV, stream specifi,ed, by..th recedi.n |l ayitemis not
guar ant e@‘é]‘.en %HO?F@OB&%&@P?%?EM?C@WSMI aﬁggg%ﬁg?‘h ﬁ%‘gc%\{m P it

i ndi cates, that a seanl ess, connection between the AV .stream specified by the
bl a1+ enPIAHATHErORGSEIS SR SRR e e g BCE AP AGE o <

guar ant ﬁﬁﬁﬁé’[ 0187] 15When the cormection_condition is "5", the STCs between
pl ayite 3] be di scontinuous. That is to say, the video display start

(17,0 1 ot Bt Sty BEALIL 180, H £ AL PR RS cOmp! 21 o

may be di sconti™n e video display‘en t he
di A - td ' : : ; h
that Tho Ay S dhftad SEqRHCEIRIERASE, Bolibfin by NG RRBERES e
t t - fd ' ' i [
por o e ok B B A AL 1 o

the PID i oh Alied] Bnd ¥4, HL bRfB8 thatie GRARI a b{ﬁgBQéI@hﬁﬂibdaés%@dia&BGNiﬁi/ stream

of the pre-connection playitemis input into e PID filter of the system

target degOdRhtififhSsh idfBehRic Fob eARandeiviionda pRRsleh fitSplayiap wxRmMd e, the
audio end frane of the 25 AV stream of the pre-connection playitemshould

overl ap, vadeot Reoeyiagek bhéktn ssichroiidtion Wahadgitepkivaetn thenhes 0b A\e
post -connection playitem [0188] Wen the connection condition is "6", an

AV st pearireimt Rergfee 16 otheerichtificativhaitifbanatoen iedtded wi this aptayitermtmeam of
t he post-connection playitemshould be playable as one AV clip. That is to
say, t he iisJiCste &ddpliKhEsplakhbadkd. Alsocwhen aydaystenhfapdiong badie2Dvidta iedos of
the pre-connection playitemand post-connection playitem [0189] The
"Ml ti _clbieplayedlydckiis syntloomaaiion withat sitdehyittinethainefers te antsfirapwelént i ng
videos of different angles when a nmulti-angle section is formed by the
pl ayi t emstte@29Che 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 easily 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 mpl
indicate a close-up of the internal structure of the MainPath information. As
indicated by the leading lines mpl, the MainPath information is composed of a

plurality of pieces of Playltem information, namely Playltem information #1
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10Thi s concl udes the description of the MainPath information. Next, a
‘detailed description is given of the SubPath information 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

Che. SubPAFRUEh PO AUE P EHL T RIB S BNGOARITTS | OBiC PUOBacbILEaBPat h
o0, DTS LR ke i i TR A
ctruot ur strugtite ph i PRETeet e Anghoge & 98 e IR dwdhafe "
e g GO Sy PSSy B, O el o =
subpt Sy on R AT it eR S R s AR P B e B

Subpl ayt (S WP OTF Rk pPRSGa e sesllth REIAE S oHEL doullert |

SubPl ay! ﬁ@jc%{ééalfkieo%\j @&ké&ﬂ?}cgfigxé - method; “is mult,i__:apgiee]:’ that indicatgi 0",

"Clip_information file nane”, ec_itdentifier to_STC |

" SUbPI ay hireaher oMMk LRI 1§ I8, ancd¥:-NcdRhadtdre Bbhdltion@Beht indicates
"sync_start _PTS of Playltem. The following is a description of the

i nternal wigdhdiChtii@t Gb édagniSUBPIcaIhd@MHent@iramt PRATtef048@] the preceding The
"Clip_informationfile nanme" is information that, with the file name of dip

it. nf orjpat iPgayTvenh;t e tb ETEI iﬂ[Q}ﬂ rthgtua;bmusl@emdidae@ fhe BDC] Sqapiehed tagete@sponds
o 5 the SubPlayhem T0193] The "C'ip_codec_identifier™ indicates an
encodi ng byethh ®daydfent; tdn A¥ns? team fildecinformation indicating the start point of the
playback section; “Out_time” that is time information indicating the end point of the
playback section; “UQ_mask table” that indicates which user operation should be
masked by the Playltem; “STN_table™; “lefi-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 (i1) 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
is provided for 2D playback, and an STN_table for 3D playback is provided

25 independent of this table.

[0185]
The “left-view/right-view identification information” is base-view video

stream specification information that specifies which one of the left-view video

37



[0194] 10The "ref to_STC.id[0]" uniquely indicates an STC Sequence t hat s

the target of the SubPlayltem - [0195] The "SubPlayltem n_tinme" is
information that indicates the start point of the SubPlayltemon the
pl ayback tinme axis of the SubCip. 15[0196] The

"SubPlayltem Qut_tine" is information that indicates the end point of the
SubPl ayhé&WedR adeths| BEINAGRW Yifeo sipangs thedasgpgw yideeosteeap. When the The

"sync_Pl temid' is inforomatjon that .uniguely specifies, ng 20

Pl Zlyl te nigij&-efwgwgm-m& @ﬁ%ﬂﬁ%’fmﬁlfﬂm@ﬁmﬂé PYS 0 milt oo AL el issy ayhem
is to be synchroni zed. ., The "SubPl ayhemn tinel is presept .on,t | ayback -
et S e 55 b BasstuT SRy e SPHERpRS B e e i)

The "syn¢,start .PTS of Pl aylLteni..i,ndi cate ith the ti accuracy, of 45 25
|G- 17 SRR BHOGRaHRshoRa, 1o b iS4t e ReRPTRY (e SHhast BIBE by t he

SubPl ayltem |In_ ti. n.the playback tinme axis of the Playltem specified by
Che " Syndepraymt EREs 8% 0705)

[0186]
The “connection_condition” indicates a type of connection between the
current playitem and the preceding playitem. When the connection condition of a
playitem 1s “17, it indicates that a seamless connection between the AV stream
10 specified by the playitem and the AV stream specified by the preceding playitem is
not guaranteed. When the connection condition of a playitem is “5” or “6”, 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 fo 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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FI G 27 shows pl ayback sections defrmed for the left and right views. FIG 27
is based on FIG 17. The second row of FIG 27 shows a tine axis on which In
Time and Qut Tine of Playltemare indicated in correspondence with FIG 17.
Simlarly, the first row of FIG 27 shows a tinme axis on which In Tinme and
5 Qut _Ti of SubPl ayl.t em are,j.ndi cate The third and fourth.r of FIG
37 al 5o ERRETEICREt FEh SBOARATERE Shiteprumenife Rt dpifede

fﬂfi l{ﬁéﬁk%%ﬁﬁda%ﬁg}eﬁ&ﬁ{%tﬁ%ﬁ i%ﬁ?%e¥%2$2€§[a$&£§¢%%€?ﬁ? e G ™ "
| _ Sorttheibh ok eHe BrayrT
ubpat h IPBERGE i BF AXeHARE of Ay e ERREOR R a AR B beRticl Y

i nformati ?a@riie 0201] The entry mark information can be attached to a
posi ti on P th| n a playback section defined by the playitem Nanely, the
entrysmar[df gg’jf ormation is attached to a 15 position that can be a pl ayback
start” poi nlt irn the playitem and is used for cue playback. For exanple,
during pl aybackyef ARV Lhirye, i€ habRhattraY BRcK idehiirra! 1aed sbafs an
entry mark is attached to 'a chapter start position. [0202]
concl UQ%%;&B&H%Q%MTSId‘fraiﬂ‘érehh&lgeé WheARI uitDAII8RECR isNBXhed Bydhe
20det ai | ed description of the extension data. [0203] The extension
data i s my@hensi on unique to the 3D playlist, and is not conpatible with
the 2D playlist. The extension data stores STN tabl e SSs #1 through #N.
Each S' FRbtadl e_ SS corresponds to a different piece of playitem _ 25
information, and is a table in which | ogical stream nunbers are assigned to
pai rggof a str gaf ephelydendha ddseepivmidfi thebManPath FFophatydracKexTha or der
of the pairs of a streamentry and a streamattribute in the STN tabl e SS
i ndi cat esletiledidesdripyionrislgivenfofthreSwidtatie sfomitigy tebleeans. The stream
sel ection tatile is constituted fromthe

[0191

Thi s

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. L.eading lines su2 indicate a close-up

20 of the internal 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
“Clip_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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STN table in the playiteminformation and the STN_tabl e_SS in the extension

data. [0204] The followi ng describes the stream sel ection table
which is included in the above-described internal structure of the Playltem
i nformation. 5[ 0205] FI G 28A shows the stream sel ection table. The

stream se] ection.tahl eni.sy.conpesed..of a plurality of streamentries. As

i ndi cat eﬁﬁﬂ%@f%ggéﬁ?h@g?@q@% tlD]_lL", the streamentries are classified

i nto: (i%[ I;ézr]eam entries that are defined in the STN table; and (ii) stream
entries 91 t™-are defined in the STN table_SS. 10[ 0206] As the stream

entries of the RINCHBOGorrdRn2HRY ARG 10 Gm AR NAL wAhanp (A flne ofl" | NG

2D pl ayback ca e regrs or-this reason, the S e 1 ncludes a 2D

video st r@g{ﬂ@%ﬁi%&ﬁgm %h@ran%ﬂicﬁlf%% ’Sg@d?ﬁ@é“ﬁr%bq,flfﬂu@xat @ogg% 3Gas ks eam

entry grou stream ent roup, and the packet entifiers of
the 15 vigeguhmydiQy PG and | G streans can be described in these stream
entry groups. [0207] As the streamentries of the STN table_ SS, the
audi o/ PG/[agjr_]or 3D that are playable during stereoscopic playback can be
regi stered. For this reason, the STN table_SS includes a 3D video stream

entry group, aTiR“@uigh Soddcr Riafiti Rat rifdidBted bAAcodng Brdlioddf Ba e dr¢m gr oup,
a 3D 1 G streamentry group, and stream conbi nation information, and the
packet idfatifiers of the video, audio, PG and |G streans can be descri bed
in these streamentry groups. [0208] FIG 28B shows the structural elenents
that are[0p9dion to the stream 25 entries. As shown in FIG 28B, each stream
entry of the stream selection table includes a "stream sel ecti on nunber”,
"stréam pat h i ffherfref tor8TC adi0]” smiqehy iiddnetes iana$ TOnS¢qfeocerditdton "the [ 0209]
The "stream sel ecti on nunber” is a nunber assigned to each streamentry in
t he stredmgsedicbeiSuhPlayliem, and is incremented by one in the order starting
wth the "streamentry 1". The "stream sel ection nunber"” is used by the

pl ayback [B&%3lce to identify each stream 5[0210]

The “SubPlayltem In time” is information that indicates the start point of
the SubPlayltem 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_1d”.
[0199]
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The "stream path information” is information that indicates an AV stream on
which the streamindicated by the streamidentification information is
mul ti pl exed. For exanple, when the "streampath information” is "main
path", it indicates an AV stream of the playitenm and when the "stream path

i tion® ison e 0 it indi
sub pl ayi tom thG HonEbphack sepfighCHLfRAEfordte 8 ShA SR Blest FIG.
the subpash 'bgglécfzﬁﬁqubXﬂ i %Q&H@t o R B2 DY shows a tindd GxisSdd $Aih

identification information” I's rnformati on such as t%e PD, and indicates a

stream ny| tﬁi@,'fe%% o0 Tihe Jf?ﬁl?% ] o AViiShE8 AN chirk§onBbAdd RUhFIED 17,

i nformation each streamis, 0 recorded in each streamentry. Here, the

attribut gi:hﬂ' F Rk ARt Sw REOFIARIIORhERAL 5 it GRIeSn CHBIACLE Migki &1 of each
stream For exanple, In the case of audio, presentation graphics, or

i nteract p(g HHRPHF SSHPIARAlakd iftidLed. NTIYY i &0 forethudes o FlngJagsy
attribute or the like. 710212] 20In the STN table SS, the streamentries for

the | ef t coBghoht @Btthy sebndi MAchitirmearsohBIG 1t7) ecspadtively  Thes-pictures efpect
to, for exanple, the frame rate, resolution, and video format. For this

reason, tihe 1t radnright Mewmyird hedatete aa the agmich gbint noh ¢ht efmevetiheThe he
corresponding streamis the left-view video streamor the right-view video
stream a6§cdptidh of the data fimcuroithe deylishimfoestionpndohemf the stream
selection table. Next, a detailed description is given of the

| ef t - vi e{@200dht - vi ew i dentification information. [0214] It has
been presuned in the description that the left view serves as the_nmin

vi ewl0and the [Cbistconcldes thediesgtiptjatotitheisubpathinfospatagn. Newds e detailed
alternatively, the right view nay serve as the main view. A playlist

i ncl udes deseriptiontafdhe eniax miadindeeationhi ch one of the left view and the
right view serves as the main view and is 5 displayed during 2D pl ayback.
Judgrent {@20llo which one of the left view and the right view serves as the
main view is determ ned ic,c rdin

the |eft-view FngROIYiTeHK 8 oo s hlzistfﬁlf?nf : r%ﬁl’as?tq%;%?ﬂ %t”pflé’@%%hgr” al isy
consi der o8 o desfhed by thé piayicetr Marhdly 3B EhEY e SnfoRmthSE % dfhcfled to o
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 fitle, 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 sclection table is constituted from the
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10 studio. However, sone 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 pie f ayiteminformation. [0216 FI .shows a 3D pl ayli st
that is m_tﬂ&eééaherg%%ml@m@ l%\%ﬁl&é}és e%gledégtlﬂﬁlﬂec%t?réﬁpq $Har nat i on
to the 35&,9{)/‘%”St shown in FIG 20. Wth this informati on, when the
right-vi eo streamis specified as the base-view video stream the

e o SRR el BB FR SR SR
bpat h i.nf ti.on. T ti t i f db d th
2uopat 28 LT e LS B 1 SPIGATAH R, PO o 0, 2080 on (e

stream Tbbg%éstructure gives flexibility to the selection of which one of
the | éft [v and the right view should serve as the base view [0217]

25Bach stream qig HOR Ll HoCH D UhieMi Y NP 5B AU dCAAT L Q" Can
be output to the display device, and the display device can use e

Loft-vi . . : il . i of > LU . tyeen the
ot Vi e e O IR e P A B T 1

necessar ythé Gtric@MOSkES 40 GiksfA afto: (Hesth@bd HirfW Wafl@Pe MEnLGnthght - Vi ew
video is the main video that is to be referenced by the playitem 1n order

t o synchr@Im z@blehgend@p stleh@rendfied gt £B8Wetiakd o deTIN WhbIR tHe display of the
di spl ay device. Therefore, switch signals are sent t0 the shutter gl asses

so that t[bgog] ass over the left eye becones transparent during 5display of
the left-view video while the glass over the right eye becones transparent
during displ ay A tiehstreang khtries enf thie &N {aB2] 8he audio/PG/TGefodi 20 ithat aren
between the left view and the right viewis also necessary even in the
naked- ey elsyabiedacopi ZD wpleybackt ¢ead bk regisiarbd.t Fer dhis pkagongdelvé SaMNhaabla

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  wvideo, andio, PG, and IG streams can be described in these stream entry groups.

[0207]

As the stream entries of the STN_table S8, the audio/PG/IG for 3D that are
playable during stereoscopic playback can be regisiered. 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
combination information, and the packet identifiers of the video, audio, PG, and 1G
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 table
includes a “stream selection number”, “stream path information”, and “stream
identification information”.

[0209]
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10 screen enbedded with a prism such as a lenticular lens. Therefore, the

left-view right-view identification information is also utilized when this

met hod i s used. [0219] This concl udes the description of the

| eft-view right-view identification 15 information. The

left-view right-view identification_information is provided on the_

assunption t hat!hgi“stiesm splectien pumbery iy adwenhsr assigned @raack sEan ede ianong

the paral] ax i mages can he played back as 2D vi deo. However, sone parall ax

i mages ndYe FEtampSclepiion tablerangsis marempniadalie enel ab HruPTgT saringevithithpes.
0220] 2QThe follow,ng describes left- and right-viewinages that are not

[sui te!j fgﬁu‘%% B2 gggsarpég@ﬂlomwré@rswdt%thsi corepicayei st

[ nformt"&@qt%bg& ifferently define the left-viewinmage, right-view inage,

and cent é M-ower-right comer of 25 FIG 30 shows a stereoscopic
imagest hgb 1@ ai med to produce a screen effect that nakes the viewer feel
as if th %i osaur is approaching right in front of his/her eyes. This

LT S030PLE | RRE s SRRl e R SR T BT IR 1,

bt Syl hogsany defkuy I s USRS bMERLFR o B ' o
o oo 1) S op e Sy e o P R 400

obj ect t RgbamSithé Plyhem: 288 W@chYhe TQraaUPhathtilfcmation” is “subpath ID 17>,

10 it indicates an AV stream of a sub-playitem that corresponds to the playback section

of the playitem, in the subpath indicated by the subpath ID.
[0211] |

The “stream identification information” is information such as the PID, and
indicates a stream multiplexed on the referenced AV stream file. Atiribute

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 lefi- 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 stream 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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5 problem a piece of playlist information that specifies a video stream
representing center images is selected as the current playlist during 2D
pl ayback. [0222] In FIG 30, the "00005 npls" specifies the left-
and right-view video streans that provide a | arge extendi ng effect ?s th]e
mai n path infor t|on and t he su th 10j nformati on,  respectively. [0223
The "00003. npl & %@%ﬂfﬂr@%&n@%mﬁgagsmm@&rﬁm feihe dafe iavwhsrresnasetheimaig es

doscri bediSH %‘wﬁfﬁ eRneE OB SRk ST aboa%s Bh<HpuSuen SReaivay. B ayback
dovi oo ( U R b SEE R 0 Biata SRARA plapatp a0 Rt Biondfiabs he.
The fol | ous] elsopt BREX L'é‘)v%ai{%ﬁ@@kna C°£e$»'f L he""%%%%%%{ W% G
gév??em?nc%}ﬁ%ﬁ% g&% I?{B\}!glg??ve il%énrea % dslé: G TP&‘F@% faé’?ébrg

h 44
Common + Tt Tk SEbALORE BRI ic e S%FQJH%?ZE'@%%??I o3 ﬁ@ﬂm%ﬂﬁ#a’%gck
control  URfdrmAtioR i TRBIKERRN /i ﬁt-%ﬁ%ﬁ%ﬁﬁﬁeﬁld%gﬁﬁgﬁrgaﬁﬁﬁwr egi ster set 10, a

program execution unit 11, a program nenory nodul e 13, a BD-J
pl atform[dgdisja m ddl eware 15, a node management nodul e 16, a user event
processing unit 17, a local storage 18, and a nonvol atile nmenory 19.

[ 0226] Agt wgeheﬁuaIaoﬁélaaﬂea%atcaenasftcﬁewtdﬂa'eo%?g%ﬂa&rd' AT videa s 2 Out

data froma BD- ROM di sc based on a request fromthe pl ayback controfi unit
7. AN0AV sidiedowela, s@ae noytthidkahht ies BlefEebledb w6edtSa gﬁﬂ%ie%& f/ﬁ!éotag the
read buffer 2a or 2b. 5[ 0227] When pl ayi ng back 3D video, th
pl ayback 2pwideol Duaité this pessitsitityg thecle - vieauiegit- i batidémEidatich $nfbﬁﬁat§9f ROM
drive 1 to read out the 2D/l eft-view AV stream and the right-view AV stream
al t er nat eviychmdicgtey whichente dfaké kft vVibw 43 tROMgtlt Viesr servesadshobiseent®nt s
constituti n% the 2D/l eft-view AV streaminto the read buffer 2a,

e set for each piece of playitem information.

[0216]

15 FIG. 29 shows a 3D playlist that is made by adding the lefi-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

20  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 left-view/right-view
identification information to distinguish between the lefi-view and right-view
streams. When the shutter glasses are used, it is necessary to recognize which one of
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10 and reads out extents constituting the right-view AV streaminto the
read buffer 2b. Wen playing back 3D video, the BD-ROM drive 1 should have
a higher readi ng speed than when pl ayi ng back 2D video, since it is
necessary to read out both the 2D/l eft-view AV stream and the right-view AV
stream siul.t aneousl.

ey 9D bt by, ndhar B i o ™
Fead but FeEten B ARTRETRERYH ol BE TR g Sobigptol Sheeshugin
i
Eﬂg Lo::gl _E}stor ageéﬁﬁe %@[%5‘3?‘1" g‘%s t_tfhél slf/sste‘yr%e?aroté%t% decsggegrLJ g}ée’%gggfs
oad: Sur ey oR IS TiQR AR MANPHRUAR R PES3pER bk Bl RUiGRATT 05

set 5a i%&ﬁgﬁﬁ%ﬁ%@fth@r%'hﬂﬁzﬁalvﬁrﬁ&eef pl ane nenories. The plane nenories
include a left-view videos plane, a right-view video plane, a secondary

video pl gpgigjan interactive graphics plane (1G plane), and a presentation 5
graphi cs plane (PG plane). [0233] The pl ane conposition unit 5b

i nst ant aneous| Yrheujigtinotion Ssw e arsicfinvichead® te Mleww¢ivdie Gl ad&ssary
right-view video plane, secondary video plane, |G plane, PG plane, and G-X
pl ane, angedliis phayskddhe/essi@ensompiiseidw rrgesl Binvhich the de@lays deHc@bada
10 screen embedded with a prism, such as a lenticular lens. Therefore, the
left-view/right-view identification information is also utilized when this method 1is
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 comner 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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10 TV screen. In displaying such superinposed i mages, the plane conposition
unit 5b crops the inages in a set of the secondary video plane, PG pl ane,
and |G plane for the left view and the right view alternately, and
conposites the cropped inmages with the left- or right-view video plane. The
conposi t i r g Far. i £l on
pr ocessi ﬁ%e %ﬁ%% Fic: 3%'}%@%%\9%} grﬁgl I(E:h(;eerr%%(} |kg%§lﬁnﬁtls g%ggl&oép?gé%drlﬁa%hi cs in
the 1 G pl f Qr | ef & Vi ie i ew | V. ing the
offset in o%’r?a%eoﬁjagtpeogi w%f’%%}Pm%E%%ﬁ %%ﬁ?n}gg%pﬁ]?éé,tei'gﬁ tE é ‘?]% e\;dl.f ii on, an
| mage genet- i viteoSURG TPASLIds SD! VRBES AT, fif lvebber Rbuld Ofttaly ew

vi deo pl ane, the secondary video plane, the PG plane, and 20 the I G pl ane.
[0235]  recognizENBie IHRR% '29RORAEY, bARIBidcE 1944 BUYinkhdrBntaBlye Y Sivel &fis t he
like in conpliance with the 3D nethod. Wien it I's necessary to play back
the | ef t pybiivni BEBAGS aNplayhie Mif@iatioheial ERGEFesad VRO R Ryprétehfifig t he
shutter gl asses, the inages are output as 25 they are. Wen the

superi npesRdr IMBEess sdiectodapthc dutrenf PlayBataliPing 2[Aplagbsoki. sion with a

| enticular lens, left- and right-view Images are transferred and stored
into a t¢palary buffer in this order; once the two i mrages have been
stored, they are output sinultaneously. [0236] The HDM

t ransm ssi on/ r &c EpG.i 3N then'l(0065 nmd §'Uspesi fars thatedi- faad eighowicor mideg streams§ or
exanple, the HDM standard. The HDM transm ssion/reception unit 6 perforns
dat a t r aflsatipwevida/a ecgpeitonding effeat at the phnybatbknftemiation and the debpate (i n
the 5 present enbodi ment, the television 300) connected to the playback
devi ¢@ ugniegmetien, HESlectwdipect i on conformto the HDM standard. The picture
data stored in the video and the unconpressed audi o data decoded by the
audi o ded@¥&}] are transferred to the television 300 via the HDM

transm ssion/reception unit 6. The teleyvision 300 holds, for example, (i)

i nformati on i nditeatl0RE3 Mds hepecatiesBie Videg sysam; Eepresentng SERicE ADABH:

di splay, (ii) ,information_regarding .resolution w whi ch th D_di spl ay
can be pdBmMer HisamaihPagh-i The e neifein é}@%ﬁ‘@ﬂ’ﬁl'g}e%e§%¥i‘1§nﬁétﬁgv%i ch the

stereoscopi c..di.spl ay can_.be fornmed. U recei ving, a request fromthe
ol ayback dasctsd oo atiehceitie 000z Taniss oF ofNSTBRI: & SHiscicd 1o% riaxtafEyi si on
300 returpns the request.ed.necessary, ..nf i on. W th bave pi eces of
i ol et (GReTE B R PR Py (DRt St BBy PR BePlsRley

t he pl ayback:. ' i information indicating whether or not the

t el evi si gﬁﬁeSdgesﬁ}%%Sﬁﬁg Iﬁﬁiegg?ereoscopi c display fromthe tel evision 300
via the :f@%transm’ ssion/reception unit 6. [0237] Wen the program
execution uni't 11 or the like instructs the playback 20 control unit 7 to

DLy Pack @ SDUREYb]chdeshE dRAIRRELERMIGANtRbE of HIRRbIdIAE InRlium

2D/l eft-view AV stream of a playrtemthat” st pl ayback target anong the

3D pl ayl iz} re@8h i;ﬁqueahb&.iﬁﬁ: BUHHIY dMcEWeMNeSiIE R0k AbvRe S¥Betl1ayi temin the
3D subpath that should be played back in synchrionization with the playitem

Therggftqoggyme pl ayback control unit 7 interprets the entry map of the
corresponding clip

FIG. 31 shows the structure of a 2D/3D playback device. The 2D/3D

playback device includes a BD-ROM drive 1, 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 {ransmission/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

nonvolatile memory 19.
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25 information file, and requests the BD-ROMdrive 1 to alternately read
out extents of the 2D/l eft-view AV stream and the right-view AV stream
starting with the playback start point, based on the extent start type that
i ndi cates which one of the extents of the 2D/l eft-view AV stream and the
right-vi %\Qﬁﬁ streamis disposed first. Wien the 69 playback is started,
the firstéxtent is read out into the read buffer 2a or 2b. Once this

d has b I j: i . h d
butfer 28 or 200 SRS Pesthlf deybe nERGHON affETSLR Gl SRR S8
uffer 2a or _ det | R e a1
Bt s ne iR BERakd G 8uatl Fion] pPblel b [l ARy CATISEMAR U
cOr 1 eSPONSS it i roAPYHe DNORNUAY i ieh38red R23Bkeq bufrer ) B 0T i ng ¢ he
aybac 0

af orenenti oned control, the p contr uni t can read out a file
into shepeppry by performng a systemcall for a file open. [0239] 10The
file open denotes a process in which the file system (i) searches for a

directory usi ngvRed iplaSintaBack BEE videoJitve plaidask ReAfEI Thi 7 tRAes ¥stam cal |,
(ii) secures a File Control Block (FCB) if 'the file is found, and (iii)

returns trbguastittheinstiuctshide BHROENG: 1 ToerekCBut shedZDAsRERSY W e@8Mh N,
into the nmenory, the contents of the directory entry of the target file.

Af t er war dindtthe righayieac AVeatreatrohitarnately7oic apeterieat basid, STHeNBDLROM Wrivel € from
the BD-ROMto the nenory by presenting this file handle to the BD-ROM drive
1. [0240]1 reads out Gttentplcapstgoting thy 2i8/15%%-véove AM esecAY iploahibaedd buffiet 2gns. The
AV pl ayback functions denote a group of traditional functions succeeded
froml€D amd rEndd R0 epteayecanstifging, the mEhAVigh A sicéart umotthe meadamefgricessi ng

such as starting playback, stopping playback, pausing, canceling pausing,
cancel i ngVben playingbeck &Bc‘t’lﬂ@@l,tgb ﬁ@-ﬁ@%\dﬂde ;ie$HQmﬂdngVd)y hgherittgding a
val ue indicating the playback speed, rew nd perforned by specifying a val ue

i ndi cat i hgeecththap whasnplaymgebark &ividen, mincgud o neesapary P mgapiout bed Bat a f or
secondary _video, sw tching angle, etc. 25[0241] . The pl ayback control
engi ne 7R WEEAY g and iheiBhcKieW R SiTewE SiHultEessie to a function
cal | frorP onmand interpreter (operator of the HDW node) and a Java(r)
pl atform Qg%@rator of the BD-J node). The playlist playback

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.

[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 and the local storage 18.

25 [0231]

The system target decoder 4 decodes the streams by performing
demultiplexing processing on the source packets read out into the read buffers 2a
and 2b.
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functions are processing of performng, fromanong the aforenenti oned AV

pl ayback functions, the playback start and the playback stop in accordance
with the current playlist information constituting the current playlist and
the current clip information. 5[0242] The managenent information
menory 9 is a nmenory for storing the current playlist information and the

- current dp?%ﬂ} nformation. The current playlist information is a piece of
playlist informatiqn that is currently bejng the processing target, from
among a pl ural %Igﬁnepm@@é@’ 85t 29118 FPIRPsshpbs RENAEY of PhanedBemedcsdbessed 10

fromthe BD bui l t.-i.n, medi drive, or renovable nediumdrive. The
current d&?‘b‘“‘ IRFBPHE ivruds aal%Pgw ofidee i Jancy & HehirgaWt Weeo Blaggr Rent | y

bei ng the progessi t.arget,. from anong, a ural ity of pieces of cli
i nf o?matiSSﬁoxf V%ﬂﬂ@”%@@e‘é‘&é%cq}fvﬁﬂ? SM%GWHE? ar?é‘éﬁeﬂfﬁtléfp?ve, or

removabl e di riye. [ 0243] 15The register set 10 (a pl ayer

st at uglsegrfi ﬁayﬁgg?gﬁrﬂ%ﬂg‘) is a set of registers including: a player

st at us re@bﬁﬁr for storing a playlist playback status; a player setting
regi ster toring configuration information indicating the configuration
of the playbac Lce: . ral o I [ - i

arbitrary inf olrérnﬁéﬂfta?{l gjrglg'? %Igl?gsllgoggﬂgeﬁulg gtﬁb%%ggﬂﬁgkﬁ?ésr%pééﬁé ,us‘h[ta%ée4 {pi)lllg%f list

pl ayback jshafits vidd $@hEHigiView i , d Ipg used
from anong Vélll‘i oﬁs pi ec€es %1; Ae\:/ éta n g’r%@ﬁ%@ﬁ@%ﬁ%@% 1|d(nfﬂt §= playli st,

2 g\ : . o0 st wWhigohod t
and a posijhhdRnd GIeblak, : ch%]éym%h?ﬁréﬂ%oéé?ﬁnﬁg%é’ bh#ia é(’:éfgééh*kdcﬁ agﬁr rently

bei ng pl ayed back exi sts. When I'ayl 1 st™ pl ayba status has

changed, TViecRleayhngikpa9its Rich @NPEMRp8Sed nslea) & 5&?&%@5 Y Ishst
pl ayback status into ?hgﬂigregi ste? se? 10. Alaségg’, i%r?lg}gecor ance I%/)\nh?l%sgn

i nstructi@opd ruethebs @i ast aPlel seadhdRy Midedoylahd PG PIARD nd MEESIREE FRT
(operator of the HDW node) and the Java(r) platform (operator of the BD-J
node) , a thalsfeviepeaid iredidly vidve angmbictdtandreomgoshes Bk i §sheddn@gtdeimt or ed
value may be transferred to the application The program execution
unit 11 ithedefr oremhovidwonidevegané. Mbhea cpmpgsiaed ahagesdare rramsfRredr wothem fi l e.
The program executing unit 11 perfornms the follow ng controls by operating

i n accor dah¥eplmid for shpergtprsitibrpprogessng. (1) i nstructing the 5 pl ayback
control unit 7 to play back a playlist; and (2) transferring, to the system
t ar gdt® dd@dder, PNGs and JPEGs for a menu or graphics for a gane, so that

t hey can be displayed on the screen. These controls can be perforned freely
i n accor dance whehplaspsompesition wit $herepsographicsandhad@w plaee dontheokd ar e
perfornmed is determi ned, by the process of programing the BD-J application
in the au\flﬁwgrqn,qgfhg,qg@éggew altgrosighy by using the offset information specified by the

API, 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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The program nenory 12 stores a current dynam c scenario, and is used for
processi ng perfornmed by the HDW nodul e (operator of the HDW nobde) and the
Java(r) platform (operator of the BD-7 node). The current dynam c scenario
is one of the Index.bdm/, BDJ object, and novie object recorded on the
BD—RCN1m@b$ﬂ;is 15 currently being targeted for execution. The program
menory 1 éludes a heap nenory. [0246] The heap nenory is a stack

5% o0t ot PR B OUBLIN D AT el el L

L S eI B S P i BB TR
13 j . . .

rodul e ekl SRS OBl Ne KRN TRRo The DU TR e 0o @

i nter pr et 08, A0ALENGRME | BE tél?ﬁS@@@%P%%%%g £§ taEkth{ri'cQ%si%g %{;‘e movi e

obj ect. e navi gati on comma X that res es a

synt ax USEIMINcdnRectMPeMh B8R toARE HTMIO k¥inddrl. The RASHIPHSRatRork8ah (R

£ a
DVD- Vi deo- 1 | ke pl ayback control by executing the navigation comrmand The

BD- 7 pl atyi@omntidht SnéompMaidd atﬂﬁéﬂﬁtﬁrd@bédb@tbai the ANIRPRICBEET ar® trah{¥err&P- 7
node, and is fully inplenented with Java 2 Platform Mcro Edition (J2ME)

Per sonal iBasd ldvisitn B0 yERRe HOMIanthsidi shal tegepticecuiiab] EhdMdRveies 8OO cat i on
(GCEM 1.0.2) for package nedia targets. The BD-J platform 14 is conposed of
a cl ass hoadtgrfor acdaytipte.C O einfornedtione irkticatiipd wiietlappbt gt | i rsupporg ahe
5[0247] . The class | oader is one of system applications, and | oads a.
BD- J 1applsteratscopicliispiay diihomfomihathyt regmditesresolatioh vatlcivaich the RP dixplayi ng in
the JAR archive file, and storing the byte codes into the heap nenory.

[ 0248] 1@Thebbhyparforodd, iande iy eindormaionh a¢gardingatdsethtmn] sty mhick rtheal

machi ne. The byte code interpreter converts (i) the byte codes constituting
t he BD-J stgppdsicopici display ear be iperioreediddpomegoorvyng adeques) fromethiytlaybaokes
constituting the systemapplication, into native codes, and causes the MPU
t o executdevichevipdhe FEOME deansnjigeargeception 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  control 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 té,rget 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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15The application manager is one of system applications, and perforns
application signaling for the BD-J application (e.g., starts or ends the
BD-J application) based on the application managenent table in the BD J
object. This concludes the internal structure of the BD-J platform [0250]

he mi ddl i | f e and
B e o
opp!eat ot b G UREHIBRIULHS Lo ik auhis b e o MickEsgepse Lo @
[ i i i I I LZ: h
apol | cat Lo THe S e BediagelioSasiess issptsolniobli festiasa such

[ 0251] cPﬁgolB@mggﬁwﬁﬁﬁggﬁnﬁggbﬁ uhf b se I BetRBVinkhdbd Was read

out from rive, or renovable mediumdrive, and
per fosms w3y NAGSERRL RRESHERIGS dEoMDAS-viekhav@eananagenent by the
node managenent nodul e 1's nodul e ‘assi.gnnent to cause either the BD-7

pl atfor miggzghe HDW nodul e to execute the dynam c scenario. [0252] 5The
user event processing unit 17 receive a user operation via a renote
control, and caygefothmgPihedifarantengioutd @bntusl, thel plagbadiheonptayinick cannt r ol
unit 7 to performprocessing as instructed by the received user operation.
For exanptfd owthefiletifi® the eferpigSseserforbtifig asysiemtdall foemdiieopant rol , the user
event processing unit 17 instructs the programexecution unit 11 to execute
a command023@] uded in the button. 10 For exanple, when the user presses a
fast forward or rew nd button on the renote control, the user event
proc@ssi ng uni tThe7ilenpenulsnsteastepuicagsiacihicbrihe dlle system7(i} scasshes foreat he

fast forward or rewi nd processing on the AV stream of the playlist

cur r ent | yditeetary upingeefileaoie, thpp@R3Yen upon performing the system call, (i1) secures

a File Control Block (FCB) if the file is found, and (iii) returns the number of the

file handie. The FCB is generated by copying, into the memory, the contents of the

directory entry of the target file. Afterward, the playback control umnit 7 can transfer
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 playlist playback
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15The | ocal storage 18 includes the built-in mediumdrive for accessing a
hard di sk and the renovabl e nmediumdrive for accessing a sem conductor

menory card, and stores downl oaded additional contents, data to be used by
applications, and the like. An area for storing the additional contents is

di vi ded it o . " | co
- grvige cglg?lga!ule o%@?s&éé]ztgfoﬁ:éﬁahggggeﬁéﬁ 9@3}11%8&%;%?&9&@%&6‘@ Ly

BD- ROME. an af ea used Icatrons 1S divided

into sma haﬁa@ﬁﬁn{cﬁeﬁs %gip}@bggn%ﬁrag a%@%%%ﬁiﬁ%&??%?%%c%&hgnéb?ﬁg%ﬁﬁéi ons.

[ 0254] € nonvdl a i's*a‘recording nmedium s, for

exanpl e, caﬂw@gﬁa?fh@! Wrbt A BB Min Bk CirBntBRIHE SUF hasufbasrenory

or FeRAM that 257can preserve the recorded data even if power is no

suppl i ed jifemeti€r. The nonvol atile nenory 19 is used to store a backup of
data stored I1n the register set 10. [0255] Next, the internal structures of
the systegp4xrget decoder 4 and the plane nenory set 5a will be descri bed.
FI G 32 shows 'the internal structures of the systemtarget decoder 4 and the

pl ane nmenory sqtheranabsmehOinfornhtioh@neBddry ® iea sedicdnfbedtgdhg decadant 4 and
the plane nenory set 5a include an ATC counter 21, a source depacketizer

22, a Pilplgylfst | in€ornZdionamnBT¢heotmntean 24p afoAl@Gia@oufiher c@benta Hawiste 5
depacketizer 26, a PIDfilter 27, a primary video decoder 31, a left-view
vi deo pl amfor@2tiom iv & pidcewifeplaylisd enfopiatien Bt is ceeentiydhemg\thel eooatesinger 34,
a secondary video plane 35, a PG decoder 36, a PG plane 37, an |G decoder
38, an | Gaggkhdmmdamoagpr ploraliy aligicscs of phigtistidformation dhatanap beaticessdécoder
41, a mxer 42, a rendering engine 43, and a GFX plane 44. 10[ 0256]

The ATC doamtls BDIRGMebuittan naedimmrdring, oTremoabbrnednmoyinver Thagwsittng t he
operation timng wthin the playback device. [0257] After a source packet

i s st or ed¢lipinformatiends pwigcsrofAip nflermasigndhalds paeKratly beingithe Ppogessipsf ers a
TS packet of the source packet tq the PDfjlter. Mdire_specifically, .the
source dépEskdromamans gineiity of ieces Ok MIomRAtioRethal BAR becAcca?seétr di ng

to the recording rate of the AV .streamfile the nonent the value of the ATC
gener at edT®} the Dﬁ@%éomﬁitéﬂ Héﬁ@dlminﬁgw\?a%’?n%ﬁvag]ﬁénﬁgnb Y%he source packet
becone |c{ﬁ2ﬂ( cal. In transferring the TS packet, the source depacketizer 22
adj usts t ke of i nput into

15 The register set 10 (a player status/setting register 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 example, 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-J] mode), a value specified by the application may be stored, and the stored value
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20 the decoder in accordance with the ATS of the source packet. [0258]

The PD filter 23 transfers, fromanong the TS packets output fromthe

source depacketizer 22, TS packets having a PID that matches a PD required

ggr plhaybgck, élo the primary video decoder 31, the secondary video decoder
, the 1G 25 decqder, 38, the. PG decoder 36, the primary audi o decoder 40,

or the sg@é’rhféf@sgfﬁfﬁd&o }é%ﬂifgﬁcaﬂ(i]?' [0259] The STC counter 24 generates a

AT S A R MG R SR
S ogb1) in WBBR gy S0P THE ifRiald BRlyelld Whft 1M pROBACARE ABVNER:

d i zer" . . ' ’
?ﬁ”{k or t ﬁ@f% EF))bev .%ffr;%ﬁflé B kil MR Horld plllfaRo U L ncpRchR ho, e PO
acke (0] . . .
Pt t RlMEACEoh oL il 2RIy Bk 8 p1a0igy HEOY ElRealink 6 AY SL{ERT | N0
of the AT%;QJ ddci8ers W@%@?ﬂ%ﬁs igg%ggj?ud ge thﬁﬁk for! d‘gélﬁé‘,fb%ftﬁﬁ{ theg chire TS

packet, t source’depacketi zer usts e time of input into the

decoder 5 ?@tégﬁg{é@ﬂﬁ ‘??é"’bér@eﬁ. henedd Sofifrolsh@inS Bl heoRAsK Seetyl B28ctbrddnee HD

filter 27 ers, fromanong the TS packets output fromthe 15 source
depacket kgt cAfirutSoP Bt KRt froBavi, ad dokl B diitrolidre prefoamBl R détbirhiandi n t he

stream sel ection table of the current playitem to the primary video
decoder, pyhapERicSAGICoRtdniningeh&BD-J application in the authoring process.
10 [0245]

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
memory.
[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 application.

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
HDMV 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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[0263] The primary video decoder 31 decodes the left-view video
stream and 20 wites the decoding results, nanely unconpressed vi deo
frames, into the left-view video plane 32. [0264] The | eft-view video
plane 32 is a pI ane nenory that can store picture data with a resol ution

fdftm i fgma B R S e L e
olutign o

secondarg R?P’&%tﬁ agrégc%c?@i@ @%i%%ﬁé @é@%?%&tﬁ%@fﬁgaﬁr@?@r(yGV| deo The
decoder, f&uspa%ﬂ%%eeg%'agaalﬁ%é‘cgd?ﬁe %ﬁ%la&gi’ﬁl 14t @bRposdid oVal élﬁ%

r esul tan res e secC ary vi deo ne 1n accordance with

Tespect yaq Qﬂﬁ%‘c\{?e}'cédfe TRRfrBESSh a?véﬁ&tmnmana dhe secondary video pl ane 35

stores pi v & e secon deo that is output fromthe system

targeg gﬁ?& gr 4 as a result of decoding the secondary video stream [0268]
10The PG decoder 36 extracts a presentation graphics streamfromthe TS

packets input fhORMENRAAUE R FERIGKR! AificatiSes afle Soddsa B apliegtion
presentation graphics stream and wites the resultant unconpressed

gr aphi CSb abadih® olih 8yRGdiled Fonh Rha el dide eListing tin rtles PART arckivdifip) @yd ti nes
(PTSs) . 269] 15The PG pl ane 37 stores an unconpressed graphics object
obt ai ned stféﬁ{mg the byte codes into the heap memory.
[0248]
10 The byte code interpreter is what is 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
applicatioﬁ) 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
is 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 (API) 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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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 I1G plane in

accordance with respective display tipes, (PTSs). [0271 The [ G pl ane
39 st or e§Qfiea FHNASCTAR 23R { EAEY _C@ptragﬁ&? ﬂ@oa%énglﬁﬂgéﬁgm i R th d%ﬂ‘is‘?:s
stream 25[0272] The_ pri.mary audi o decoder 40 decode pri mary audi o
stream [UEASFIGHINQ 6%5}"5‘?1‘12?.1%5%3“&5@66%@%? %@EB%##@P@@’%@%W audi o
stream 4 The m.xer 42 .m xes .the decoding result of the primary
audi o deé’hg@r%/k@dmettﬂ XRAUR ROYMIGUF S Of t he secondary audio decoder

41. [0273&@'&'% renderi ng engi ne 43 decodes graphics data (e.g., JPEG and
PNG use the BD-J application when rendering a nmenu.

5 The user event processing unit 17 receive a user operation via a remote
conirol, and causes the program execution unit 11 or the playback control unit 7 to
perform processing as instructed by the received user operation. For example, when
the user presses a button on the remote control, the user event processing unit 17
instructs the program execution unit 11 to execute a command iﬁcluded in the button.

10 For example, when the user presses a fast forward or rewind button on fhe remote
control, the user event 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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[ 0276] The GFX plane 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 explai ned.
The primary video decoder 31 is corrposed of a TB 51, an MB 52, an EB 53, a

Egb5§Pda3;%18@§%&wﬁﬁlé§%s@%b%{j€%%? EWS grﬁﬁgl?g st at s er 2 |
a buffer for ri rin ac sco tai ning t veWV|deo
SEFCRRE 3 epniie lage

Zt)rl'ﬁgmlvﬁl t |% ge g % g }@ﬁ? 3 ?gﬁe u{l %g@%i%il%%&é% 9@7I93]ES
Szggefz }[Rﬂ:{gn 4% 4ab glgerg n%%?ftyp%? Fﬁ%?% k en Ejh:‘a
oA RRRERLE S P e 38, LR siee obyel B8, IPATRAMSR20¢ £ epued from |
ran &ﬁsﬁ%‘f‘r@@%&t ea@btﬁ“ b E%ﬁ%@qﬁ%é’s ﬁ%ﬁ‘; o Pk idd ?18%%1]

Th oo 8, e, ¢ el otamecon 1 Ao 3 o
fromthe pERef?sé,taePG 804} 36, a PG plane 37, an IG decoder 38, an IG plane 39, a
primary audio decoder 40, a secondary audio decoder 41, a mixer 42, a rendering
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 info
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 IG

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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5The Multiplexed Buffer (MB) 55 is a buffer for tenporarily storing PES
packets when the video streamis output fromthe TB to the EB. Wen the
data is transferred fromthe TB to the MB, the TS headers are renoved from
the TS packets. [0283] 10The Elenentary Buffer (EB) 56 is a buffer for
storing yj Ce | §Sq.d he encoded state. Wien the data is
transferpgggﬁ?gﬁﬁyﬁgo %%9#:%&EB, the PES headers are renoved. [0284] The
vi deo de 57 generates a franme/field i mge by decodi ng each 15 access
unit constitating the video el enentary stream at predeterm ned decodi ng

times (DTSs). $hBogrd REMReDS bAraRY SirC ARRY A SShRICRIE FATTY BELARGSNd - 9. ,
MPEG 2, MPEG 4 AVC, and VC-1) 'that can be used to conpression €ncode the

vi deo st geaspdaidifnmid with@XBe pRYbheledéMcst ream file, the decoding nethod
used by the video decoder 57 is Selected in accordance with the stream
attribut gozzﬁaeach stream When 20 decoding picture data constituting the
base-vi ew video stream the video decoder 57 perfornms notion conpensation
usi ng pi eces ofAffratsbteghativet ivbiotdd @xthstreddbufite Jbyther usteddgpasketizer
directions, as reference pictures. When decodi ng picture data constituting
t he dependeninsferenTEi gheketsdfithaspurich @avketeao tikeBHd éilted Mershecifiealiptthon
conpensati on using pieces of picture data that constitute the base-view
vi deo st seae 2iepasketicére 6 ncmsfure the &S, patiketrtoahe PIPN Glarr acdating it thecoded
in this way, the video decoder 57 transfers the decoded frane/field inmge
to the DEpst&®,raterf the ANstteeam thh enaentabp vakiiernd the ARE/denetated brade AIE t he
picture switch at the display tine (PTS) assigned thereto. _[0285]

The BbOf f epurigh tankd B8 weluer of s ATDrefwtic owrke pickehdeemne Jidgpiicalhén EB 56
the next access unit _should be extracted, by using the decode sw tch

i nf or mat iteRsiHinRg Redl hhackeHhe vpuss depadkrsizcs70 adivsddhe tme of weBt iéeess
units, and transfers a 5 picture fromthe EB 53 or the EB 56 to the video
decoder % @ecodpeinfsseidianee Withdhq T8 0f{he pyResiPIEet he vi deo access unit.
Since the DISs of the left- and right-view video streans are set to

al ternat é9¢ttlthe time axis on a per-picture basis, it is preferable that

t he video acce iLts.are.transferred to the, video decode 7. 0n
per-picture bazfi%seuﬁpeﬁ,he g? LS Feﬁoﬁé@Wﬁgtthld%@Pgbe?WH{pﬁefﬁ(Bn&ﬁe
SChqul € s%grcgae %Eg(le%%eszr %, ltg];e)acl,:l)(-lf-: ssha\;igé 85161}'ID 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, mto the left-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 x 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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The Decoded Picture Buffer (DPB) 59 is a buffer for tenporarily storing the
decoded frane/field image. The DPB 59 is used by the video decoder 57 to
refer to the decoded pictures when the video decoder 57 decodes a video
access unit such as 15 the P-picture or the B-picture having been encoded

by the inter-pict di.cti ' 0287 Wen t he. ded
¥ amol 1161 d 1 WAGE SEHREPCHISToa0m FhERy IS BRI 85 1o PR ¢t on
i nt i.dea pl ane,, the pict witch 60 swit the writing 2

asti nat SISt ABGHST 8 RoPpgy ey ot aWEH c S ot OHEEY P Pieo

pl ane. Wen the | eft-view streamis bein r 0Ges: C [ cture
Gata i s PROBARTREDAR AR, 1R Mo AEr B Tr o R RISFES Bt he
right-viﬁ%%%érean1is bei ng processed, unconpressed picture data is

i nstanta ty witten into the right-viewvideo plane. 25[0288]

FI G §3 the internal structure of the plane conposition unit 5b. The
pl ane” cofRposi‘ti on unit 5b includes: cropping units 6la, 61b, and 61c for

. . . t ant |
croppi ng uncoggﬁlg%%%%%e% C@%@s@%&ggﬁ&h&sdﬂa Br hOEQDnliatyt NBed! anes

based on the oppi ng unit 61d for cropping untonpressed
gr aphi cs : i Gy t hng theSSebdsdarp2 for
swi t chi n%g?ﬁlﬁe@% tﬁﬁgi t?'g??,a\%l ew%?gg%b%ﬁ?gn%e%%%glgggﬁ%ﬁr igght -vi ew vi deo
pl ane 33t &eghyve an output therefrom and conposition units 63, 64, 65,
and 66 for conpositing the planes. 5[0289] The pl ane nenory set 5a
i ncl udes [gzéﬁft-vi ew video plane, a right-view video plane, a secondary
vi deo pl ane, "a PG plane, an I1G plane, and a G-X plane, which are arranged

in the stated qmdePG ddedayss amraakgeipreeatadeon graphics esecamefenmdhedl$nt o t he
| eft- or right-view video plane at the timngs the correspondi ng PTS.

10[ 0290] packets inpats édnonhé¢ veunel depaketizar, deeodeSRh22exrabtech grataptationt e f 1 ag
assigned to the playitemcurrently being played back, the switch 62

connect s grapite stredrh; and writghtthe iresultanti @ocpinpressedagtipbisadits shethe PG
connection path with the connected plane so as to receive data via the
connect i grianzaintacc@lance Wish sesipectivecdisplay tioessd®&d).one of 15 the pl anes that
is connected thereto along the connection path, the switch 62 transfers
data recdDR@R] fromthe selected plane. The transferred data is superinposed
with data in the secondary video plane, the PG plane and the |G pl ane.
[0291F ha thi s Thst R6d plamie $Zrideres on UBRPEPESEEs SEAPRRICS) APISCE RBTtamE -%Yand
"ight-vi edvgcoding the presentation graphics stream.

10270]
The IG 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).
[0271]
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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20 video planes to realize the stereoscopic view However, even if the sane
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. Anong

t he abOVﬁ%gﬁjcribed pl ane nenories, the PG plane realizes stereoscopic view
by chang he coordinates of pixels in the pl ane 25 nennry The foll ow ng

Ere 3a shows R iNE" BEARENInY et 1R PN, RAB #ifen PO
gi ven of ﬁh@gﬁg&ﬁ%%ﬁ{ﬁ ﬁ%%og%%ggﬁdmb&&%ﬂm an exarrpl e of the PG

pl ane shown in osittion unit 5b obtains a an offset
val ue th 27/&9rresponds to the current display time, fromanong the offset 5
entries XIS ing in the 3D netadata and corresponding to the PIDs of the

preseqtation Q‘TﬁPli‘élﬁi%rﬁgrern?ﬁfel% BE1J08s REPIEG AL Ke.c VIPBG R PNBYSsEd ane 1o

be superinposed Is the vi ew vi deo plane, the pI ane conposition unit 5b

shifts tRe &koBDAY AslIRStIBh WikE rbiRemgdaienst ored in the PG plane towards the
positive direction along the X-axis by the offset value. The pl ane

conposi tjgyegnit Sb 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 pl ane s@htIGHX tpneP2 Bl & laneanmzh@ycmfmmndhegkaphlbhdﬁﬂae(egt hPEQ| anes
(see the upper row of FIG 34). [0294] When the inmage plane to be
super i npasé@NG) it keittangdfter vi isdevodbdo pl ane, the 15 pl ane conposition unit
5b shifts the coordinates of the inage data stored in the PG pl ane towards
t he hegaf{0¥&]direction along the X-axis by the offset value. The pl ane
conposition unit 5b then crops the PG plane in such a manner that the
cropped PG pl ahextothied iftemnaly sthichire hef the rinvargwidededeqodemel avidl be
superi nposes the cropped PG

explained. The primary video decoder 31 is composed of a TB 51, an MB 52, an EB

53,aTB 54, an MB 55, an EB 56, a video decoder 57, a buffer switch 58, a DPB 59,

and a picture switch 60.

15 [027§]

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 1is 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]
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pl ane (see the lower row of FIG 34). The |1G plane and the secondary vi deo
pl ane 20 are processed in the same manner. [0295] FIG 35
schematically shows how a plane is displayed to the user after being
cropped and superinposed with use of the offset val ues. By shifting and

ed and |
paral | ax ?nigﬁiﬁ?ﬁfraqsn&%%%@biﬁé‘iffa prel fut Ehprar kBT Bsglge?%féef‘ée

give depth to.a ., h.to.a na

recogni z &8V EHARS glheenggg Y]ﬁﬁ]g bgglg P af% %ﬁ%%ﬁi‘go(ﬁ)@ e front
of the s?gﬁeﬂ f the displ ay |mage. [0296] Thi s concl udes the
descri pt ‘pl ane conposition. The foll ow ng describes an internal

str_ucturg%zthe regi ster set 10 and the detail of the playback control
engi ne 7 é297] 5FI G 36 shows the internal structures of the register

set 10 and the ﬁbg&sﬁﬁ}f% LANBHALr grﬁ Pa hi@P8hr temporarily &Bﬁn%qfﬁs hand

side of FIG 3 intern tructure of the register set 10, and

the righ aa@éw“éfeﬂ%ék}m& St ﬁt&;&ﬁ@t'ﬁ~§ﬁ1rﬂk_%t"PB%%eE@Wh@dEﬁC&at§%tr0| 10
engi ne 7 [ 0299 The values stored in the PSRs (see FIG 36) are

refer enC%ﬁa&e&pﬁl@ﬁn%ebYBt e tHOWIB, o & haidkrd hee BEndvaP@idng abé ors as
necessary. As shown in FIG 36, the’ val ues stored in the PSRs are

par amet epgck«é.erenced by the novie object and the 15 BD-J application, and
thus are also called system paraneters. [0300]

[0283]

10 The Elementary Buffer (EB) 56 is a buffer for storing video access units m
the encoded state. When the data is transferred from the MB to the EB, the PES
headers are removed. |
[0284]

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 siream 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 37
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 constitute the base-view video stream

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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First, representative PSRs will be described. [0301] PSR 1 is a
stream nunber register for the audio stream and stores a current 20 audio
stream nunber. [0302] PSR 2 is a stream nunber register for the PG
stream and stores a current PG stream nunber. [0303] 25PSR 4 is set to a
val ue raTg%Qﬂ from"1" to "100" to indicate a current title nunber. [0304]
PSR 5 is to a value ranging from"1" to "999" to indicate a current

chapter  numher e efﬁgf?%w;@b@ee@%ﬁ% SO e UPB B SaLl b1 et
Cozos] 50 e p bt b iy gﬁﬁ&ctﬁﬁd%fat g gt Brdhon i ca o
a curr entob?aliﬁ‘é(d %v%gﬁ Mﬁeo decoder 57 decoded the video access units, and transfers a
5  picture from the EB 53 or the EB 56 to the video decoder 57 at the decoding time
(DTS) assigned to the video access unit. Since the DTSs of the left- and night-view
video streams are set to alternate on the time axis on a per-picture basis, it is
preferable that the video access units are transferred to the video decoder 57 on a
per-picture basis when, for example, decoding 1s performed ahead of schedule
10  regardiess of the DTSs.
[0286]

The Decoded Picture Buffer (DPB) 59 1s a buffer for temporarily storing the
decoded frame/field image. The DPB 59 is used by the video decoder 57 to refer to
the decoded pictures when the video decoder 57 decode;s a video access unit such as

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
- 1s 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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[0307] 10PSR 8 is set to a value ranging from"0" to "OxFFFFFFFF" to

I ndi cate a current playback tine point (current PTM with the tinme accuracy
of 45 KHz. [0308] PSR 10 is a stream nunber register for the IG
stream and stores a current |G stream nunber. 15[ 0309] PSR 21

'ﬁ;?%fg%ef’ﬁe e{agﬁécfré’émi%%fi@%ﬁoig@@ﬁ%ﬁg&@%ﬁ%@h@ﬁBﬁ%?ﬁ%%‘r%%%n%I ij‘méf’ :‘;k
g\l/J\nt E gﬂ biﬁ%%?ﬁgg%ég%w@%gcei%ﬁ% ;J nﬁii%ir}fi leszrtl ﬁ?ﬁ ﬁQ%/SD{ 2>[l)bac k
\?LI 3e3:1)n51!d§ylﬁl'aslfe) , %[nne va%Jg_be }t]ﬁle()%g%le fatlr se;éseft - io: @u j[hgﬁanglg’dg%‘droom a
o i ce T S B BB aken i mio

consi der gfjgen. [0310] 25PSR 22 indicates a display type value. [0311]
PSR 2% |§éus d to set "Display Capability for 3D'. This indicates whether

or not the di S’Qhé‘?lﬂfévfrféﬁq&?%ﬁ%eﬂclﬁeﬁ helepl sshacided pliie 4 sighpprbl e of
perform ng 84 stereoscopic playback. [0312] PSR 24 is used to set

(LR, RS S 2, i gt B e
which are arranged in the stated order. The system target decoder 4 writes image
data into the left- or right-view video plane at the timings the corresponding PTS.

10 [0290]

Based on the value set to the PSR 22 and the duplicate flag assigned to the
playitem currently 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 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 video planes to realize the stereoscopic view. However, even if the same content 18
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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5 Capability for 3D' stored in the PSR 24 nmeans 3D pl ayback capability of

t he pl ayback device as a whole, and thus nay be sinply referred to as

"3D Capabi lity". [0313] On the other hand, the playback contro
engine 7b includes a procedure execution unit 8 for uniquely determ ning
the display type of the current playlist by 10 referring to the PSR 4, PSR
6, PSR 2102%33R 23, and PSR 24 in the register set 10, and the stream

selection table of the current playlist information. in the ggﬁ(genent
i nformati on nedodsscoptippmgw wher A fengiiodoisompesitingplanes; BY &4dRga8 duri ng

| ayback of a 3D playlist, 15 th d h
B ool EypEDlEp ot PRV I Gy e AT O G B P, By QRERr 0
shown in Fl 37.. To, be noré s ec! ic, the rf)cedure execut i Oﬂ‘ un'tt8 sets
the PSR 22 qsel Naledbel caieesppnds @ tap chyrent pRPIdDE, EARLSTGRE G Ase
fol | owi diti I t: (i) t PSR 24 f i ndi i “P
Copabbl | e exisong, o 4ol nistadald nt® sorteuinbdit, shntie bRl 8 e 20
t i |.ayback bi | j,t V. (.St 1.1 .Y © ()

Phai oot | ABeRB R caRyE SRRl o Rl Rlehck bt Y Akl AR A BRS¢ e
"st i G b. " 1.12: S

L 0SSP BRMDRR: o B, S it Pe g6, BB B

di spl . _ ) ) _ _ )

o oF codc APHARNEO RO fiadeuded o GBI DldProndr bR MRl BREGRAT TG
Thepor LR S ARIELY i SRR AAN THRAIGR. Sohpsuitipn ol SHDIEY dpbhe nen

desc rﬂobe%@?@ajf% ih SLER a Sdriler A ¥MeSdropg&d ?chgﬂaﬁé WirRad Hhevighas i liiaewol t he

regi ster se Not e, the pl ayback vice 200 of the present

enbodi MenfjdéSpRndArdDrot A aekrd PlirkeochpReile P® blapk aith e doaglosiBEd wittleo.
However, a 2D pl ayback devi ce plays back 2D video by referring only to a 2D

playlist tHeseer Bldngs Qse@!tﬁybﬁfdfr@atdfmag@)ng whi ch 2D video is played back.
[ 0316] A description i's now given of a nechanismof a 2D pl ayback
devi ce tqopb4ly back a 2D playlist. [0317]
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 5b 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 planer
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 shifting 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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10FI G 38 shows a relationship between the index file (Index.bdnv) and the
BD programfile (AAA PRG. 2D and 3D playlists are recorded on a BD ROV
havi ng recorded thereon 3D video. Here, the 2D and 3D playlists describe
pl ayback paths al ong which the 2D and 3D vi deos are pl ayed back,
respectively. \Wen the user has selected and executed a title fromthe BD
program file, tlhés pmonghgas othet AescIiptiBd p¥ opleaen eempositieckdhei follgvanger t he

pl ayback devi ce supports video pl ayback, and 6||) if the playback devi ce
does supﬁi@ﬁ@nbﬁSoPéblqmra@Ib%wmrmtth@rreglﬁ@r gstetV 1aad the dsteileef B plpvhask

pl ayback. The playback device accordingly switches to a playlist to be

pl ayed bé@ﬁﬁotggﬂEﬁ TBOFIG 39 is a flowhart according to which a 2D or 3D
pl aylist ° i,gelected by the programof the BD programfile. [0319]

In Si, tié %8 ue of the PST 24 is checked. Wen the val ue of the PST 24 is

!ﬂ;rekérge‘é‘%sz?i@ shafiols fepind abRStmnl eaePaator BRLUBHBES 1

processin es to [ 0320] In S2, the programdisplays a manu
screen an‘% ﬁgtﬁ%gﬁ% Panw ry to the user as to whether he/she desires
pl aybackslaé §13 video or 3D video. The user selects one 86 of the 2D and
3D vi deo ?a] for exanple, a renpte control. Wen the user desires

Gee, res. pl aybackar PRaCsideEES '?’E?Sé%{é%i%}fg%@’ég‘g?%&%‘%ft}‘%g%%@@ ss,
Lhe.pr o0raim ciehks.uhek e kb sl es pRocy Saplaw gk oalod focal deo-

For exanp ram connects t ice tot play using
t'he H@w ion, so that the playback deV|ce can make an inquiry to the
display as to whether the display supports playback of the 3D video. Wen
the di spliggogipes not support playback of the 3D video, the 2D playlist is
pl ayed back.

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 35 is set to a value ranging from “1” to “999” to indicate a current
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10 Here, alternatively, the program may present, on the nenu screen or the
like, a notification for notifying the user that the tel evision does not

support playback of the 3D video. \Wen the display supports playback of the
3D video, the 3D playlist is played back. [0322] 15Note, the prefix nunbers

. 9., [ h f XXX npl.s) Qi 10 ' f the 2D and
S0 pi ay! FRRSR ARG Ao doasiop ey et SRR Ol B IR e s

pl aylist .corr opdi t o, the. 2D playlist. This concludes the description
of sel ecty Blﬁ’aﬁa?lk%eéﬂ%&?ﬁkg@éﬂ?ﬁ‘i sts. <How to Seam essly Switch
bet ween i@)%ﬁoscopi c Playback and 2D 20 Pl ayback> When t he user

sel ects Vi‘deo pl ayback during 3D video pl ayback (stereoscopic playback),

it is necessar 0 i (o] te &b : 1 Jm gﬁ}an%jlgi larly,
when t he user é)es egfié“s%f)tﬂ? ;at‘é;rﬁg%g%%@g?@?deﬂgn%?a%gac% ﬁltffrléa?l%% vi deo

pl ayback .l ssary to switch from 2D playback to stereoscopic

pl aybgck%%ﬁls%r%%%ﬁ%; One exanple of the latter case i s when the user
desires tg3@(y]/i tch from stereoscopic playback to 2D pl ayback due to eye
strain [&323] One nmethod of switching from 3D video playback to 2D vi deo

pl ayback is t@srwtighef iO@m Pilay Haskindf fréam3 PlRY2ISt 1o WMiicde 3t QirRstt he
pl ayback path al ong which the 3D video is played back, to playback of a 2D

pl ayl i st ,pwghi;eghnﬁﬁlgél_es t he pl ayback al ong which the 2D video is played

back. According to this method, for exanple, while playing back the 3D
video frqoseTie 3D playlist, the user issues an 5 instruction to switch from
the 3D video playback to the 2D video playback via a nenu or the |ike
di-spllayed by t RSRBB iprsegtcamviaileeranking &spofi@’e td S0xFFEFFFIS T tocindomaie ahe BD
programfile halts the playback of the 3D playlist, and specifies/selects

t he 2D plcaylehsplagackaspopding curment RIS B@Ithtke/ tinstacciaey of #H&HBD pr ogr am
file specifies the playback start point of the specified/selected 2D _
pl aylist,[038]ch corresponds to 10 the time at which the playback of the 3D
playlist is halted, and perforns junp playback fromthis specified playback
start point. | PS%hé0 apavereamnmenbertigsisgr 4pbthad@etreaa. prdplorasi o ¥om t he
3D video playback to the 2D vi deo pl ayback. However, use of this nethod
requires Iﬁ%@@sﬂ%b@f (i) halting the playback of the 3D playlist and (ii)
execut.i ng[Qghe BD programfile. In other words, use of this nmethod gives

rise 185 t83¢He probl em that the playback device cannot switch fromthe 3D

v deo Pl ayback iy Lo, A0 ASe. pLavPRk sea sl o 938EL, Coroseats, back,
the playbaes J8VhChINe 205 S e PAR 51 O HeMiffid OF BRoBRYdbrd) oL At el Y
APIL, 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 1s 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 into 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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20 outputting pictures of the left- and right-view video streans to the
processing of only outputting pictures of the |eft-view video stream More
specifically, the frane rate at which the pictures are output has to change
froma 48 Hz frame rate to a 24 Hz frame rate. As a result, the playback
device and the tel evision nust re-establish synchronization wi th each ot her
(i1.e:, r gerepsaopic MExackonnect i on t her ebet ween). 25 That is, delay is caused
when switching fromthe 3D video playback to the 2D video playback. In view
of this PPdBl em there needs to be a nechani smthat does not nake the

| ayback devi h f . J[.032 o s s 1 ' I [
D ethod of - sca dadr psechiy wh RBE FaBenan o oLk dhi gl SRt ana 20
| ayback. 32 hown. i n EI.G 40, .t hi th I k devi
[0 Lhangiose PHBRLSDR i FRDIE S PRECP BTG WO RS IR T RG T CHe St i ng
f the PSR 22, the. left- ' - ¥y ' | ayi
back 3 heCOBTel aTl curig refis BRod* oheti oo AR, cRbhgRT el e 811N

specific en the P i S - j ¥ BE_Cabdiglidrspl ay
devi ce apltﬂ%%%ﬂiv%eo%%oﬁﬁglep?ﬁf%l}l %gnaf t#gp&fy@mfe t-view 3 deéﬂZt ream and
pi ctures[{%f ﬁhe 24 Hz right-view video streamboth at a 10 48 Hz frame rate
When t he éé 22 is set to the "L-L display type", the display device

per for ms dupl i gat o RAXDRGI Ghe GMkybaREdyl HERY 7 HRIuSI eamcataich i s

t he base-vi ew vVideo stream (in her words, thé display device outputs each

picture af.denhglits Ydr%icﬂéﬂfﬁet%}ﬁnﬁngﬁ% W @iSplagitye dBthdzubfennplaystedy. Thi s

way, pictures are output he sa rame rate both before and after the

di spl@y t4BRidcStociarezds, PERASPAR 21, PSR T)ant Fi9ke 24fin therddBRer22t 16, changed
when the PSR 21 indicating the display type set by the user is changed via,

for exanmphe ihd ffanaydiedidnoBbasitaaduntnt fleylBDiploagedon i the, naRigem@8D of t he
pl ayer, or button operations of the renote control 500. This enables a

status chaagaatie megopy 8yback. In the exanple of FIG 40, an output 20
status is changed during playback of the 3D playlist. That is to say,

al t hough [¢31e4]3D video is displayed on the television until the time ti
(i.e., while the display type is the "L-R display type"lz, the 2D video is
di spl ayed i n aWherethpaniwdoththeRSEn21 hechdnged duting mdayback atizidkyrigslisth t he
di splay type the "L-L display type". At the tine t2_onward, the _display
typelbs dgmiprocedure exedution wit & sysetaytheydisplag dape Halupoyithed S Z%Sby

di spl ayed on the television. Nonetheless, asti ct ujré)eapare out pL%I "titg t he
t el evi si dollewing %8 processing prepedure shawn R G ter |TPO5eSRG e dtd® t 0
re-establish synchronizatjon, or reset the !*—ADM tﬁogggt I ogd et,wg% t he
pl ayback niesadere exrgutier uni|Sesats thsrP SKr2do fagisaieitpe phal idiplay YPE e kiiFRs s | y

swi teh betyeen 130 (2! BIROSSOPRli k3 Ra% 3 P me'PuPas rorl AiR8ling

“Player Capability for 3D” stores a value “1”, 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 (iii) the PSR 23 for indicating “Display Capability for 3D”
stores a value “17, i.e., the display device connected to 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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Wth the above structure, there is no need to switch fromone playlist to
anot her upon switching from 3D video pl ayback to 2D vi deo pl ayback. During
the 5 3D video playback, the user can dynamically switch to the 2D video
pl ayback. Furthernore, as pictures of the 2D video are played back in

duplicate, it g5 E‘?‘ﬁ&e‘h#e%%é gesr&ﬁ'gﬁgﬂ)fg{%%{g@&_lgeﬂoj@t ures of the 3D video,

nor sw tch change rame rat This naKes it possible to seanl essly

SWEChEbet WeegiI&Q, Yﬁ@%@@h&yhﬁ%eamb 22 tHedpRs@itastaBsdiment iout 3DHIBI ng any

del ay. 10[ 032 erations of the plane conposition unit 5b make it
possi bl &1&%&%&?&%%@%%% vean3BRiflsd. di@vsenn 2D mhyhdokdeviad 2D

pl ayback as shown in FIG 40. At this time, the video decoder alternately

decodes, ,1h (s BACOPD VidEY byBeRefing Phbt ti @ Pbldyliet dettibingnad ptayhatk patbw vi deo
streans retferenced by the 3D playlist in accordance 15 with the tim ngs

shows; byaibhe wills2D heeodepbded batket ures are stored into the corresponding
pl ane nmenories in accordance with the timngs shown by the PTSs. [0330]

Meanwhi | p316he switch 62 of the plane conposition unit Sb follows the
procedure shown in FIG 41 to switch between plane nenories from which

pi cture 20 dat A descripstoni nedw Eiveh ofla niechanisiooichaPtplayback dewise @ Rlayont r ol
performed by the switch 62. Wien the value of the PSR 22 indicates the L-R
di spl ay bagkea ZBtpdqgylSL01: Yes), the switch 62 connects to the current-view
pl ane nmenory (Step S102). Wen the value of the PSR 22 indicates the L-L

di spl ay f03d€](Step S101: NO), the switch 62 connects to the left-view video

Cui 1 cont r of Fltaatislstier eachfionshin beissa B 11k BIGHBCHRRGR)) 61 18 15
R U CAE RIS SEIR R A g o
or ocess | havioe rekEpel et Hogi. Sros e 2Rk SDRP IR HECHHF pRRBECY, T
B R e i e
e 1Tt a3 AN Loy b Bt Ry S AR ROTR
Cypeld ol efesram s iRy Bftigors IRa R amels MO ek 5
I ndi cat ©3nd rt?l) Ji‘Ptﬁ'c:LﬁllaygeicipéieQ/Ycet 188 sup&)%%eo playback, whether the user has
selected 3D video playback. The playback device accordingly switches to a playlist
to be played back.
[0318]
20 FIG. 39 is a flowchart according to which a 2D or 3D playlist is 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
«(”, 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 “17, 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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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 conposition unit 5b. FIG 42 shows the
structure of the primary video decoder 31 that realizes the seamnl ess

swi t chi n@fike dBeandBPOWidew Ykalph£srmale axpmpiel eontptl aYraithe uggRdgsirene

pl ayback control unit 7 notifies the primary video decoder 31 of a 20
not i fi catil®markdifctae 2y videe, dhe Bpaylaﬁfﬁﬁfelsslélﬁyfi% bagke When she uppedesings

di splay t i e l-R display type, the picture swtch 60 outputs each of
t he decodﬁ%’%&&f’%g@égfﬂ%%moéﬁsmgaﬁﬁv?ﬁ i.vi ew video streanms, which have
been traﬁ ggﬁr ed fromthe decoder 57, to the correspondi ng video pl ane at

the tim é own by the correspondi ng PTS. Wen the display type is the L-L

0P e, TSI M R S N s i B S HEReR e o
L T e
el ay o e TEORALOAREAL, "' Tt HlatBcR, B8R Eal SR 0 SBRT cos
PULLET TS R U8 SmScRB Sl TR el S0 R
YDe,, M GBIBS A ARG ole A 50 DGR O BMIATE BUASERST

ot herjghangere VARGMEHGe1p)! ﬁﬁébp%?rﬁﬁ‘ﬂlé’}e peSsefl, dhehd ndentll SPERY of YRE1ikEDE

present enbodi nent all'ows oufputting each picture data obtained fromthe

| ef t - vi eWorifideQors FareRmying ¢IR: hdtr ke ERSel &isiod Bb&s ﬂ&ku?ﬂ& ngb&ﬂz ¥ eo,

whi ch is output when the display type is the L-R display type, and the 2D
vi deo, WBERided, GVhdithewligplay Repsbr&oblaybickoef the 3 eided, thé SP pylistag, are
out put at the sanme franme rate. nsequently, there is no need to

r e- est ablplgyedsyaekhr oni zation, or reset the HDM connection, between the

pl ayback device and the display device upon sw tching between the 3D video
and the 403%2]deo, thus 15 enabling seamnl ess playback of the 3D video and

t he 2D vi deo. [0337] It has been described in the present enbodi nent
t hat 1he 2D pl aydactke gestixc suinbersdnfz ,gliKedint the phesyoh¥ER . tipds)| @f ¢n wythevi deo
as 2D video. However, it goes w thout saying that the present enbodi nent
can sti | |filaglaimeseott the HAmod ¥D edadistshenay 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 1s 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 1s
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20 the 2D pl ayback device is configured to play back the right-eye video as
2D video. [0338] It has been descri bed above that the present invention is
a nmethod of recording 3D video. The present invention nay also be utilized
when recording high frame rate video. The high frame rate video is conposed
of (i) odd-numhered frame 25 video, which stores odd-nunbered franmes

ext r act edOf PBEY FOThpAYDEel 9f & ADeplavlisle Whish storey the, playback: paterlonss r ane

Vi deo. ByvREEIPErTvilRE TDAIAGBEkCH PRAEL T S ThRE He vV od
by usi ng R e e BSafroi ket ek ridefiog ool Br o
oot 11 cab Byt Rl BB B BRI st ER GRS At v SR s
ol aybaok BESReco i BoRE IR MOl atnBREE FLins PENL R BlyP i afEas ¢ he
2D/ 3D bl BKBAE br HRVIFE sB0RY BYRAETRIS Ik Bkt A 9 doOMIRSLPAN! ERIRANfIE0 OF

the high Trane rate vi efore, i'S” compatl ’th and

| ayabl i f 1 i ce.
11 el 9 phofrah £ IRANAEDE:RBN OF SR Ipl eyl i B %ﬁéle&‘%éﬁ%zl may
. d . n . n n _ . H a
Lyper - and o5 e SOfSOOHE MATTDIDINL ik, WS MDHrURR il shifktr. Y,
di spl ay ttB&layback is %ﬁﬁ% %T%ﬂ%@iﬁ'édfs%l&itéimgﬁlﬁ?ﬂ&%"wﬁi%ﬂ ébk—regpéh@%ay

type" illustrated in e "2D normal display type" indicates that
pi eca® ofthpitiherag wisit (Bé pdafback N thef3D vileytisyiid amisl) ead pRffBreaGhimp 5

pl ayed back once. [0339]
playback from this specified playback start point. In the above manner, the playback
device transitions from the 3D video playback to the 2D video playback. However,
use of this method requires processing of (i) halting the playback of the 3D playlist
and (ii) executing the BD program file. In other words, use of this method gives rise
15  to the problem that the playback device cannot switch from the 3D video playback
to the 2D video playback seamlessly.
[0324]
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 sireams to the processing of
only outputting pictures of the left-view video stream. More specifically, the frame
rate 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 1s, 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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According to the structure shown in FIG 43, pictures are output at a 48 Hz
frame rate in a playback section in which the display type is the "L-R

di splay type" or "the L-L display type", whereas pictures are output at a
slower frame rate, nanmely 20 at a 24 Hz frane rate, in a playback section
in which the display type is the "2D normal display type". Accordingly, it
becones necess&eycrtiedr dstaw t ise aHDMthedbndl ceratesalyd ssilichsig ebygesndd r ame
rate to another at the boundary between (i) the playback section in which
the di spl(%t9rep9<ﬁ5@1‘4)§1%ﬁx@ck@ndﬂ&ly}slpywktype" or "L-L display type" and (ii)

t he playback section in which the display type is the "2D 25 normal displ ay
type". T ¥Yauses del ay, and therefore cannot realize seam ess sw tching

Shown 1 n FI G 49% SR T THGna0: Bi% Fotsod AT die P OBk deEFFaP GHaBE { or s
D 0CeeSt U8B B 45 SRR STEIIh PR TR Rk ) hOL 2
e I T R I T R T
referenced by the 3D playlist. To be more specific, when the PSR 22 is set to the
“L-R display type”, the display device alternately outputs pictures of the 24 Hz
left-view video stream and pictures of the 24 Hz right-view video stream both at a
10 48 Hz frame rate. When the PSR 22 is set to the “L-L display type”, the display
device performs duplicate playback of only the left-view video stream, which is the
base-view video stream (in other words, the display device outputs each picture of
~ the left-view video stream twice, at a 48 Hz frame rate). This way, pictures are
output at the same frame rate both before and after the display type is changed.
15 [0327]
The value of the PSR 22 is changed when the PSR 21 indicating the display
type set by the user 1s changed via, for 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 is changed during playback of the 3D playlist. That is to say, although the 3D
video is displayed on the television until the time tI (i.e., while the display type 1s
the “L-R display type™), the 2D video is displayed in a time period between the
times tl 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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5 only during a playback section in which 3D video storing left- and
right-view video streans is played back, but also during a playback section
in which 2D video storing only a left-view video streamis played back. In
this case aI so there are three display types that have been nenti oned
above, he "L-R display type", "L-L display type", and "2D nor nal

di spl ay t ac however, during the playback section in which 10 the 2D

vi deo sto[ % only the left-view video streamis played back, the "L-R

di spl ay t%g status is not applicable. The 2D/ 3D pl ayback devi ce perforns

?L?iﬁﬁ%ﬁ G 11 or iR UoF AP ARTp el et a%?@fﬁﬁwfﬁﬁogﬁanéb@aﬁﬁ&%ﬁ'ﬁﬁ”
cor etspiﬁ?&t*)ﬂ#e%hﬁé%?f TS, RS R 0 T Dty
enabl gs s HaSl lanhuechy sut ol @%&%m,ggwighmg Rk &Oags?ay;b yi deo

pl ayback,  even a playba Ssection In g§ed back

oyl ot ET?%Cék@’EE AL D Dl PEfed ok fﬁ‘?%’h% idefifteg @ 5
pl ayback .3 backé’la%lh? b‘c’l‘ﬂ%éﬁgﬁ' b ﬁl‘é%ﬁ ti/“f?i’éc:.n9010§'bl.r13t'011t ﬁﬁnkﬁfﬂk %hﬁWrXfed?ﬂlsSt ream

i's playe aytypels set tot Isplay type", the

PSR 22 i Smﬁlkh%nig%sél@lettl%eseahﬂéssgl §\9té‘l¥ beWP&n: 3ﬁh&h§ed/"§}‘<1ybﬁ$l@ ag® 2P q%ocan be
pl ayed back at a frame rate at "which the 3D video was pl ayed bac

ConsequerdlhybackRethfat vheles Mlyaydiagk can be succeeded by 25 the 2D vi deo

pl ayback 'wi't hout changi ng a frarre rate. [0342] Al so, when the

pl ayhack [dexdre transitions into a pl ayback section in which 2D video
storing only the left-viewvideo streamis played back while the display 94
type is set to OpeatidnsRoftihs play dormpsdsitiérhenid §plmaat € pobdblcadsScgmsdstyo thi s
pl ayback section may be prioritized. For exanple, the display type nay be
changed wiwitch logtwicag 3pr (stercdscop) iphfybaomtandr2T¥ elayback he siadven endiiGi dhed

dupli cate flag) assigned to the playback section. Wien the duplicate flag
shows " duft thisatimep theeyided decdadee aRSGRatklP Zleb@iesh'mneg:edrdimary moldroet,epitctuees” L- L

di splay type". \Wien the duplicate flag shows "nornmal playback", the PSR 22
i s changeaf the l¢thdindaightthew vzct@cmmams rpfeagired byt the 8D, plajbstith iaceardamee? of

Fi rst Enbodi nent> An entry be configured such that, as shown in

FI G 145, withdhe dinings e&nom bYlthg I%E&srsfhmbecwp@dam@m &¢ fasedmpicotheon each

entry point. The_extent start
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 S102). 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 S103).
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 8104),
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flag is set to "1" when the SPN indicated by the correspondi ng entry point
Is at the start of an extent constituting an AV streamfile, and "0" when
the SPN indicated by the corresponding entry point is not at the start of
an extent constituting an AV streamfile. This all ows obtaining the size of
each extent frominformation of the 15 corresponding entry map, thus naking
it easy @ PIRSCSHNGMQHERBatkp delfllc elhe Dlsaet eympqsitbae ¥8itndp eépeals tenat el y
pl ayi ng back the tAV streans_on a per-extent basis. FI.G 46 schematically
shows r el XAPSHSRIFEOESHRE & SEps L Gl dhraughanl @5 b 48tHe diete, thercuskahpew, t he
AV stream file shown.in FI G 46 can bhe pl.ayed back fromthe beginning as 3D
Vi deo as FaIPERASW B thesfagt o AUBAFk LAV I9R0 Higamh; agh WRE SHRCESHIE R SEED

left-vie M stream i al cul ated based on i fference Dbet n (i).the SPN
of the it FoeRrolat (e SRt She dbarrord gAY L. dhg IEN oWk SPN of
the next entr ol Nt . whose.extent start flag shows "1". Thereafter, the
BD- dr%g_f\‘{%%rtéaﬁ]@gfg&% 8“‘?(‘-5’6?3 & first extent in the left-view AV
stream T@sg, a read size of the first extent in the right-view AV stream

i s cal cul e%] based on a difference between 25 (i) the SPN of the entry

point 43, vhose B et LA BHRMEnEd 3001 SRyt
3D video at a 48 Hz frame rate when the PSR 22 indicates the “L-R display type”,
and (1) outputting 2D video at a 48 Hz frame rate when the PSR 22 indicates the
10 “L-L display type”.
[0333]

Note that it is possible to seamlessly switch between the 3D (stereoscopic)
playback and the 2D playback as shown in FIG 40 by changing the processing
performed by the primary video decoder 31, instead of by changing the processing

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 left-view video plane at the timing shown by the corresponding
PTS, and (ii) 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.

91



BD-ROM drive is requested to read the first extent in the right-view AV
stream By thus performng the read processing alternately for the left-
and right-view AV streans, extents of the left- and right-view AV streans
can be read alternately one by one, even when there is no information on
extents %ﬁée file system Consequently, the BD-ROM drive can perform

pl ayback ecutively without any junps. [0343] 5In a case where an extent

starts with a p ck ncl udi n he_head of the.] cture th | ocat ed
ot “The start oflhs G SHEGHISHbTeR  Ter Seuless \raichiss bEfeedr T 1Bt v e
AV stream,  an entry reated. Simlarly, in a case where
an exten@tgﬁegﬁqo?l%m%%gcgéggglq(@ p?%%aﬁ& ng the head of the picture that is
| ocat ed i& 3t(ﬂe start of a right-eye GOP constituting a right-view video
streamo ri ght-view 10 AV stream an entry point nust al so be created.

[ 0344} s Jéi?‘?oxﬁle v%eﬁr%reh ?ﬁ{gﬁ%y&c &%&e 09 B d{‘sﬁaf’a& ngéé e ' S

added”to each entry p

prov ded g %ﬁ:\%@ﬁm%ng-amfo@%eﬁf?éré%% SO el ot Moo
order to gﬁg%eletfp%alr;% video 8o QbAAL ShaR oftkABmdRLDELEYHYAEd Wi th

the angle switch f hi's case, the entry map header may

be provi dedicwiil hafethé ILau dlgislay yllb@&h%%st&ﬁf chiBbingdR -dliotws dpstting dabe
"extent start flag" or th e switch flag". Here, the 2D/ 3D pl ayback

devi ce | M@tV @its obﬁﬁiddeﬁﬁcﬂhﬂﬂe fot e v I8 srehmfrivedcdinl shcdGioRNThY WaRp by
checking said flag provided to the 20 entry map header information, and

swi t ¢b t eh@BDpEdeqrasies & agpacwbes thrgdisslay hperieshed L-RUisphiystypéiemid. th§ 0345]

It has been described above that an extent start flag is added to each
entry poi2i vafeoawheiht i youtpap .whkinethpraésday typevietiid bl displasviepe, drs ontgut | i m t ed
to this The 25 extent start flag may be replaced by any information that
can identatf yhet heanext &ame rate. Consequently, there 1s 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 seamiess 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  wvideo, which stores odd-numbered frames extracted from the high frame rate video,
and (ii) 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/left-eye video and
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sizes of the corresponding AV stream For exanple, the extent sizes of the
correspondi ng AV stream may be listed and stored in a clip- information

file as netadata. Alternatively, a sequence of bits nmay be reserved in one
to one correspondence with entry points of an entry map, so as to indicate

E;?ﬁ oS il t%f@%er‘éﬂ%gég huging ﬁ%g&@?ﬁ;&@%@ 4835y 5B e rer T AbOGime e st ar
ih. gnsgﬁhﬁﬁt@?ﬁ@% L0 S e BB ids M g D ksﬂeﬁetlﬁaaC%ﬁﬁfﬁgélyback
d:\r/r:a;g oS RTaeHl 'Zﬁ'c S B RO ouBidh Bt BB RO HRT v ' e
upper )%’881{ CELRIGfAR RAGTRLAL L SU0UR Bl LW bt ALt ey ov

vi deo st Vld 0, hey are

di spl og dghgz R The [l xﬂfm@r&i ﬁ%rﬂe”ﬂ'd‘é&‘t &ﬁeﬁeﬁ?'thet fﬁb‘i‘) ﬁfa?rb&’él{&é% gs that

canno ueé to occurrence of sonme er ax error)

during play cl%%ﬂi@xe 8&1&5&151%&&2&@96 896 o?%@'% Ugitd QiRpcur rence

of such an error are re red to as pictures 65 Displaying the

damaged giheldhes KePla mlf@dmali@ ch:ﬁJaﬂgﬁ;d with tahe Ism le VdrPWotH qigo 233 r eam
woul d bring disconfort to the viewe 0347] In l'ight of the above problem

a pl ayba% yault ﬁ@v@@ﬁﬂcﬁtﬂ&lm3Dq)l§ﬂfaQﬁféiengEﬂb0dl nent di splays pictures
during 3D video playback as shown in the |lower row of FIG 48. To be nore

speci fic, when<hM@dificativnr VoERrstiigeoditdeaes i ncl udes t he danmaged pictures
6501, the playback device displays, in replacenent of the damaged pictures

6501]0pi ct ur es Agfshioha InefiG. MB eikie VST 02 shie anditdiathree digphshtypes, hentilg pl ayed
paired with a correspondi ng one of the damaged pictures 6501. These

the “L-R display type”, “L-L display type”, and “2D normal display type”. Here, the

“L-R display type” and “L-L display type” are identical to the “L-R display type”

and “L-L display type” illustrated in FIG. 40. The “2D normal display type”

indicates that pieces of picture data of only the left-view video stream are each

15 played back once.

[0339]

According to the structure shown in FIG. 43, pictures are output at a 48 Hz
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 siower 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 pictures of the left-view video streans are hereafter referred to as
"damaged picture counterparts 6502". [0348] execute the above nethod. The
pl ayback device pertaining to the present enbodi ment conprises a nodified
version of the primary video decoder included in the playback device 200
described in First Enhodinent. FIG 47 shqws the. strucgture. of rimary

Vi deo dedtigh Frara ife § FiTUCHE® SRATANER S P@éeﬁﬁ&&]&ﬁﬁi?ﬂ&%a&%&ég‘ﬂ@

Enbodi nent,, The PTSs of the damaged picture counterparts 6502 of the

| eft - vi ewi9600¥BYRAKeam which are supposed to be displayed paired with the
damaged Qg;gﬂres 6501, are each obtained by subtracting a 3D display del ay
fromthe of a correspondi ng one of the danmaged pictures 6501.

e riant v ew' 91 e AR BRI el e sdk B Bl B RS EE. "
_ _ resos6E, Fhe
Y5 e AR LISE 09 Ack e RARTIAR, S oG R 6 WRE Bl okl eiteX deo

streamthat” are ose values are C I'ned by

dammgod 1ReF Sl Bl ORAG BuP B E TR ER QR ST BN ke
the pi ct se5, 1hRLihRYRARANHOURGAT bict 43U cale 4IRS (ERLRLEEisphove

structure can prevent 15 presentation of the danaged pictures to

vi ewer, t 8O Rebeh MerltRNBl aBbvdl naaRIY Mt “II-RadisplBE tyieever - Woighidy have to
feel. [0349] As one nodification of the present enbodi nent, the playback

devi ce g%pedi, SR AYDRidetndl 88pRYIVRT; ﬁ%&b%aum%nw&%@%k%eam innwhide | ower

row of 49. To 20 be nore specific, when t he right-view video stream

i ncl udes thbenlandge dtopingt bileSthe SR E- vikWe vidies pdtasint &y ipleyedelyaclt] St &Y -Ri N
repl acenent of the damaged pictures 6501, pictures of the right-view video

st ream t hfisplgachpemeatiatiel yotp apgledbdlid hThe o2DASIP gylaybegk ddesige hapfoeingr e
6501. The foll ow ng descri bes a display device whose functions have been
ext ended tlaybexk quoeessing azbondengridt theddisplag nypd Eachddeyi2isk decoote incivdesot i fi es
the picture switch 60 that the right-view video streamincl udes
' different playitems and the like. The playitems are configured such that they are
seamlessly connected to one another according to the corresponding connection
15  conditions. The structure shown in FIG. 44 enables the user to freely switch between
3D video playback and 2D video playback, even when a playback section in which
the 3D video is played back and a playback section in which the 2D video is played
back coexist in a 3D playlist.
[034]1]
20 Note, when the playback device transitions into a playback section in which
2D video 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 transitions 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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t he danmaged pictures 6501, the systemtarget decoder 4 discards the damged
pi ctures 6501 without outputting themto the right-view video plane. This

| eaves, in the right-view video plane, pictures of the right-view video
streamthat each imrediately precede the correspondi ng danaged picture
6501. As a result, these pictures that are left in the right-view video

pl ane i n WeIKeEneihe of-Rrdispiandyes] fhe dupbeats £lag aspignsd by dhis aaxtsck ne
superinposi tion processing performed by the plane conposition unit 5b. The
above st RGEIGR AbE QPQV@%?‘Ep#@s@Fﬂr%EIPOHI% isplay tgpm%@a cheagasy #8ileo t he
vi ewer, thus reduci .the level of disconfort t the viewer would have to
foal " T oSBOpeAt i R RBRITT (e e A NEmSTas oy Gt 1Bk s Riyo o opl oy
pi ctures durin D video,pl ayback as shown.in the lower.row. qf Fl 0. To
e ror o JibelPRaCa QR onheRRE Finfees ERERnhRs " SEpuch Pt Pikids e Banmged
pi ctures 1 . | spl.ay dewi o Iy di spl .in replacenment of
t he dgnagzgg%p?%#%g%g%é‘gf%epﬁgt r’gs&gﬁg{/@ I qrbiﬁg%ﬁ%;ﬁ)lbc&)e gtag é§W§ hat
each i nmmed| I d COkI: | l§HU 0 (ii)
i spl oy, TRAngLaBERGCHSG PRRCOSTETRARELI S BRAIBAE NP L P b S B, L b

each supgg%@d to be displayed paired 15 with the correspondi ng danmaged
pi cture 6501, pictures of the left-view video streamthat each inmediately

precede the corsgsmeRsking? daMRIEEmBLainER>Ccount er part 6502.

An eniry map may be configured such that, as shown in FIG. 45, an extent
10  start flag (EXTSTART) is added to information on each eniry point. The extent start

“1”

flag is set to when the SPN indicated by the corresponding entry point is at the
start of an extent constituting an AV stream file, and “0” when the SPN indicated by
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 tﬁe
15  corresponding entry map, thus making it easy for the 2D/3D playback device to
perform processing of alternately playing back the AV sireams on a per-extent basis.
FIG. 46 schematicailly 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 left-view AV strgam. Then, a read size of the
first extent in the right-view AV stream is calculated based on a difference between
25 (i) the SPN of the entry point #3 whose extent start flag shows “1” and (ii) the SPN
of the next eniry point #4 whose extent start flag shows “1”. Thereafter, the
BD-ROM drive is 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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The foll ow ng describes a 20/ 3D di spl ay devi ce whose functions have been
extended to execute the above nethod. Wen the video decoder 57 notifies
the picture switch 60 that the right-view video streamincludes the damaged
pi ctures 20 6501, the systemtarget decoder 4 discards the damaged pictures
he.ri - Vi ewW Vi is |l,eaves, in

o o R A RS AR 060 el e
R I RS AR R SR

I f i . i h
i e R T R T R A

Simlarl {034311% the video decoder 57 notifies the picture switch 60 that
the right-virew vi deo streamincl udes the danmaged pictures 6501, the system

targed decoderxﬁagggég&»’ggﬂegp}%sé En K9P FEYRLEONPREIRAhE he82 Q2 thdat ((1 i)

are each suppose played paired wt'h the correspondi ng damage

picture 650dyrAMgh &i1blat&PAME NS SNEGERMBRTiRItRE 4 RA-Fek BaRP§HAdoflamaged
pi cture 6501. Then, the systemtarget decoder 4 discards these damaged

pi cture goeflvesP AV Sirdda) dn i) PelintAthd? Widol trOerbdte Signilakle, inf tasy ntarey/i deo
pl ane. This leaves, in the left-view video 5 plane, pictures of the

| ef t - vi ewn\dxee® seitts &AM b M pakeh irndiidia aiehyadosdedactihethanisriesgedd: ng
damaged picture counterpart 6502. As a result, these pictures that are |eft

in the | ¢id staitenf & rideoe GOP tonstiepirace pight-vivlw Vieodareagest piriphtiview
counterparts 6502 are subjected to the superinposition processing perfornmed
by the plAAhsremmpasintiygointnitstBiso behereatedve structure can prevent
presentation of the danaged 10 pictures to the viewer, thus reducing the

| evel of [@B&donfort that the viewer would have to feel.

It has been described above that an extent start flag is added to each entry
point of an entry map. However, an entry map is provided with a one-bit flag called
an angle switch flag, which indicates a timing to switch to a different 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- & glp information file as

metadata. Alternatively, a sequence of bits may be reserved in one to one
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[ 0351] As yet another nodification, the 2D/ 3D pl ayback devi ce may

di splay pictures during 3D video playback as shown in the | ower row of FIG
51. To be nore 15 specific, when the right-view video streamincludes the
damaged pictures 6501, the 2D/ 3D di splay device may display, in replacenent

&Lavit ESf e e?)a@%hﬂ%tgﬁ‘&ﬁﬁﬁ 3 s e sy Ehn ok P (G %ﬁé?iéﬁ%@’ggévi ce
Vi deo doBBmPOBY Piin? SR Cb T e CE Rt R Y BBt
yi de0 st LGATLLRE LUARS, HOPAARIRARY OF 6l KGR R50] d DE-SShE 1t @Ry flecoder

4 out putg, view video plane, t suppl enentary picture 6801 at
the tim ngs shown by the PTSs of the danaged pictures 6501. The above
structure can prevent presentation of the damaged pictures to the viewer,

t hus geduci ng the |l evel of disconfort that the viewer would have to feel.
25[ 0352] As yet another nodification, the 20/ 3D pl ayback devi ce may

di spl ay zsgéoﬂﬁ%mﬁgﬂi[ﬁgll@D vi deo pl ayback as shown in the |ower row of FIG
52. To be nore specific, when the right-view video streamincludes the

danmaged pi ct ur gi65edond Mnbadheht destihra\digesicsea mlyysickphayhddend a

suppl enentary picture 6801 in replacenent of the damaged pictures 6501 and
t he damagegbatie deviee ¢o bt @ilPeEtis a6&R2 whtte of pictupwicmgnad éecddchded du@ Db 3D

di spl ay device whose functions have been extended to execute the above

net hod. \dhengt dearing ghiybutlewt 3D dédeosicreaiedionad BBeROMe damaged 5 pictures
6501, the systemtarget decoder 4 outputs, to the right-view video plane,
the goppl[@dsitary picture 6801 at the timngs shown by the PTSs of the
damaged pictures 6501. Simlarly, when the right-view video streamincludes
t he damaged pi Jhemppetsod of Fie Syescaplardygbowd @iesuies of lqfi-janddightivig®s t he
damaged picture counterparts 6502 that are each supposed to be_ displ ayed
pai red wivideat Neearos ¢orbree playedi baskdamagb aidrcs tior beoomer 1w auhichi theyaputs, to
the left-view video plane, the supplenentary picture 6801 %t the tim ngs
shown by dispdayeiisd heuppierata fh§id &%@%ﬂ%@lﬁh?@r%ﬁ&w@éﬁz. a‘frﬁaéme%b\?e
structure cand[prevent presentation of the damaged ictd(r) s.to if’&% Vi ewer,
thus reduleraded Aee [t \REFUBENGs; Ok SPMEr TQThER St ReSYHt 0 ‘E‘FH@"@ 2kt eel .

15[ 0353] As t, t di fj i on,,the 2D/ 3D pl ayback di spl

1 B e A B

pi ctures r%%@rf}i tf’ﬁé@%?ﬁ@f%ﬁ%ﬁ@ étw @Biatw @ie) a&&'ﬁ%&&%‘:g'gﬁeg gépm%?y

P o2 e e (B BB PR HGES stPlard, Vol Hitip GiSrtofl S0 ud F R4 Mt each
[0347)

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, in 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 left-view video streams are hereafter referred to as “damaged picture
counterparts 6502”.
[0348]
The following describes a playback device that has been modified to
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correspondi ng danmaged picture 6501 and (b) the damaged picture counterparts
6502, and (ii) display the supplenentary pictures 6801 in replacenent of

t he danaged pictures 6501. The follow ng describes a 20/ 3D di spl ay device
whose functions have been extended to execute the above nethod. \Wen the

Lo it e Stysar 25,0 e e SoTpaed BLELitgs S5, e fystem
Por 1 o5 postig R RTIes £ aped Bab TR b 5 B LA ORE thelasse the
650 AL _ o . . h
53‘53? 2&2 SPIIB e Al Aes bR TR RSCRI HY FNa S ey e f ° h
i t . ) . . i t
damged Dt HPERrY 3fso I0PaBeERR M o fAR MY o SRR | 2
the V'SeV\%mWO %gﬂgﬁfehf’“?s% 8fkne ga[rg%%&]c%ictIHe couﬂ-ﬂ%ﬁ?@@ phasmdiegugsgd the

pl ayback ‘e e pl aybac to be utilized in a case where

pi ctures ‘g@éma%%ﬁ% %EH%@%%?sé&o% layé _:pﬁﬁé'@%ﬂf thRamnPeen piasksi bed

that the damage o] ctures are includéd in the right-view video stream
It goes Wsohoute $aMH Htdikad by N&baRawe: despr ﬁﬁ?ﬁiysaém tg6@siRr T8l 80 a

applicable 10 in a case where the danaged pi ctures 6501 are included in the

| ef t - vi eWoyiedfsh@hg QAR &ff fhel Bifiageds Eict&ﬂ&@ 6500C 8&dondinpBy faidiechamvideor espect
to the left-view video stream and the processing performed with respect to

the rightge¢beyw ¥ degfisd heastareswintite 60 Haaold)righttviehoidad itecanotreduddsat as
has been described in the present enbodi nent, in a case where the pictures
of the ritabidamiaged pidees $50eate aystedbtacgmidegodadt (i seathes foo itteresiaft ur es
of the left-view video stream a danmaged picture counterpart of the

ri ght - vi ahe Vefledewtvideonstreah thatr aresqesiziedt BI'Ss cidoag ewlysis cara mesmpctively

| eft-view video stream would al so becone a damaged picture. For this
reason, viteaineddyl sibtravtirethe 32 alisplaye dalaynicd uesnel B Ssrassgarihigte
pictures, it is effective to use nethods of repl aci n_g bot h of the danmaged
pi ct ur e( sjameagtdtieuRs fdinthed () oviputs, to the Bghayiepsyide planet terpictures
pictures-i.e., it is effective to use the nethods explained wth reference
to FlGs. that hae bgen [faqund as Entsself wérthg search. The abovenstEichHe r GRERSYERtent

section discusses pause processing of pausing 3D 25 video recorde otn a
BD- RO  presentation of the damaged pictures to the viéwer, thus reducing the level o

discomfort that the viewer would have to feel.
[0349]
As one modification of the present embodiment, the playback device may
display pictures during 3D video playback as shown in the lower row of FIG. 49. To
20  be more specific, when the right-view video stream includes the damaged pictures
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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[ 0355] As shown in FIG 54, when the user issues an instruction to
pause pl ayback of 2D video, a playback device decodes a picture of the 2D
video that is displayed at 102 the time of issuance of the pause

i nstruction, and keeps outputting the decoded picture at a frane rate to

which the video stream conforns unf.il an instr.ucti o.cancel _the pause is
i ssued. W%@“EWHEFC??%@P GORESSROGAE 1dggnaget Tieis e 39% 23 S trsulhs IE]VS‘g

B O deo: PREISH (bt o, LG HEBn VIS SHOPRHE B o0 Besaiert ot o GeRbaes a

i ct £ I - i_ght - vj i deo that .i.s displayed t h ' f
s Sunnce dttEnc hots TR £ ol SRR Bbabidn trabe PG AR b B ot ur

til b nst tion t th i i . th nd t.hod,
wni on 1 s PRl TBERET oo JRgBE sHEos R Bve o Eigh BabPer .

d rikghtyvi i t . i t | i : f th
o0 S B MRS B8 8 PRAS Bl 8 KRl WAL Bch o [ e
the instr, Iilﬂgvét%fgé‘if‘cel the pause is issued. Note, there may be two types
of commands for 1ssuihg a pause instruction and two types of APIs, so that

t he abov O? met hods can be di stingui shed fromeach other based on the BD
program file or the like. [0356] 15The foll owi ng describes a 2D/ 3D pl ayback

devi ce whose fupciio@ns MHadiEicREs) tﬁétmglggplfa%mﬁ@c H[agg)cgg?x%ﬂtgﬁe@ds of

perform ng pause processing during 3D video playback. y, bel ow

i's a des@utRkizpnvidto pladBadPaPiiryanizkihe eyweerovhesBIG WIC Th Bemae sparficbeen
extended to execute the first nethod of displaying a picture of one of the

2D/ | @bt - eytenvihd aiptardew Reddd ghdane yeclvdatedeatanidped tpiomraf 63085 Wianep/31D t he
pause instruction. Upon receiving the pause instruction fromthe user event
processi nijsplay tdedice omay h@) wipdaanine xeptadenoemt wii thel Eambped pieyiac&Siont r ol
unit 7 of the 20/ 3D
pictures of the right-view video stream that each immediately precede the
corresponding damaged picture 6501, and (i) display, in replacement of the
damaged picture counterparts 6502 that are each supposed to be displayed paired
15  with the corresponding damaged picture 6501, pictures of the left-view video stream
that each immediately precede the corresponding damaged picture counterpart 6502.
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 right-view video stream includes the damaged pictures
20 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 immediately precede 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 5Sb.
Similarly, 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 (1) are each
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pl ayback device 200 issues a decode cease instruction to the BD-ROM drive 1
and 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

et g, SRR %%@h&@gtéam%%%w e
f aragfgt “éibtn Hgdhs ER R B f‘}@.e%fee§§°f4iﬁ§%% £ bl 3 Then BE g
get iy ! ;
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Fg?gdidsﬁ%ﬁgﬁ%{#@op gge?{?‘é rge a'gg \éﬁ &uggcg.%iew&){%gﬁé %?g t he
sel ect s LR iSRRI An: ﬁ%?o%%%@@%pgﬂvqsggogg?gﬁ%ﬁ?g?%gtﬁ%ﬁ fes thiare
super i Mgt §d 8 RR-RERGRES Pline B réf1Sch iR of iR dam¥B@Npikhfe E&ﬂte@hﬁ&ur e
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decoded and output by the s stemtarget decoder has been witten'into the

right-vi ewoyi geositfi@ned thheeSWhipdtingoditidn tphscdRbiaRep&GeiBRE b Ofhe Uplahe S50
selects the right- VI ew vi deo pl'ane as a video plane targeted for

super i Npesidpositiof eSS Tigs alhe: fhatereCONPRSEnt Pressntdtiohoinde fdamimged
processing of superinposing the selected video plane with other planes at

i nt engal $idbregquithalfpter! thuk hedddirgrehy Rivel af disbomfor8 thar ithle oiewer pt@yéd back
(double the frame rate at which 2D video is played back) Secondly, belowis
a descri piaverto fikl.a 2D/ 3D pl ayback devi ce whose functions have been extended
to execute the second nethod of displaying a pair of pictures of the
2D/ | ef t - ¢035Mi deo and the right-eye video displayed at the tinme of 20

i ssuance of the pause instruction. Upon receiving the pause instruction
fromthe user ésenst pnobesshndification.1thcoRDyhR plagbackmdexise umbyndigplay 11,

t he playback control unit 7 of the 2D/ 3D pl ayback device 200 issues a
decode coagerasdaringSh) vdee playbhecipes sl@wmjm the lawew abFKy St o bamyse

decoder 4. gon recei ving the decode ceas
15  specific, when the right-view video stream 1nc1udes 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  right-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 would have to feel.
25 [0352]
As vyet 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
specific, when the right-view video stream includes the damaged pictures 6501, the
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instruction, the BD-ROM drive 1 ceases read-out of data fromthe BD ROM
disc. 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 pl ane

P e Sréﬁﬁfeﬁ%%?%% PR o B e f K he
decoder G P . :
oot ure (HacoeelcahoRtt MHor; dnd e, Ehbadec ol RaliBBRrs a0z B oy St e
St oam e THASLR BRI S o daP kb Frdlioh fe BERERL T, (e

| ef t - vi ey A8 ehdPARRR mbtiod. ﬂ%ﬁ‘iﬁéjriﬁﬂfivféw 9@&0 rsﬁe%rﬁ‘?nflh@&tﬂﬁéid%ﬁﬂa% geo

pl ane. The systemtarget decoder 4 then notifies the plane conposriion unit

5b of 5t heidians 581 ahe SystbROirdef8&00eNd dufifuP Y A% Skt Hewviadm @1*&&,%)1?? em
target decoder, the plane corposition unit 5b alteFnately performns (i)

processi REpSIEmSHREY IPINOSS G801 he theftimitiee WhvhvdeBy Rhaneryy bh (Rt amapkanes and

(ii) processing of superinposing the right-view video plane wi th 0ther

pl anes, aictif@si6R0er Gahdatguwviel e riphr-viee Vidoestfabeiiuddhithd BRagkdeo is
pl ayed back. [0358] This concludes the description of the pause processing

of pausi pictttes G lvi theosysidm [ facget t dechdbodi i nidentifies the TunsagkdUpichure
Enbodi ment section di scusses the data structure of still inmages
const i t ucongfegdrisi 65602 athdt sarpl agdhackippetedodo abel dispihsth qudtredewiitte ther
pl ayi ng back the still images. [0359] 20First, the follow ng describes the
dat al@t r gerrespondingsdarhagadnpigase 660k tandudii) myptiits, b dke laheiear pldeyhdade, net hod
for playing back the still inmages. o

the supplementary picture 6801 at the timings shown by the PTSs of the damaged

picture counterparts 6502. The above structure can prevent presentation of the

damaged pictures to the viewer, thus reducing the level of discomfort that the viewer

would have to feel.

15 [0353]

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 (i1) 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
each 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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[0360] FIG 57 shows GOP structures of still inages A GOP of a left-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

LI ) e
o SV S5P. Bl BT SHOEER, Byt SR latapbebingel o e,

o3 B kel SRR b rh bRl e i wBh QI BySRIT® |

left-vie | d
as a PTS%a)g{sel gl(r%e to I'-prcture o e correspondi ng GOP of the

| ef t -vi e\f\éeéiogeo stream Stored at the end of the first picture of the 5
right-eye is a sequence end code 6402 for notifying the primary video
decodgr ﬁ‘%ﬂfl the end of the video sequence. Bel ow is a description
of a 2D/ playback devi ce whose functions have been extended to play back

still inmages camshibbid hiGlidRsYddiee plATAEBdheRER] ML bhble deBE8R B ayback
device attenpts to play back the | éft-view video stream 10 including the

still | Npg@ses ipRaidwht@ fduas ciBnyi Bledecddedidieso dasmge.i Althdwphvit ieo access
unit of this still imge stores the sequence end code 6401, the primary

vi deo deceeedesttibell thitahe BhBReql pichaek 686V aneinchaisd in dexright-yicwcedsd ng
after having decoded this video access unit. This way, the decode

processi Rereis, N@oepatthonnegirpvibat it dbbee-desdribel denctcesess alsoiapplisabileput t o
the primary video decoder 31, thus 15 realizing playback of the still

i mage0 The mexde shitd thendgmagesl plcayes 4583 karehiewludhé idetbodeftpriowevideng i s
resuned by the playback control unit or the |ike issuing a decode start

i nst ruct isoeam| (B6HE @se,tthe poodassing ratforinedawth gespaie fe thehkefioriesDvigeay back
device attenpts to 20 play back the left- and right-view video streans

i ncl udi ngtretma andi the pronsssing peidomedwithcespecht thp righgwisw vileoSieam@rafe vi deo
decoder 31 ignores the sequence end code 6401 stored in the video access
unit of tiner¢hanged)i iy shopkb bst peted, thatdavlidy bestedeserpedni dbguiged@tend
code 6402 stored in the video access. unit of .the yight-view video stream
That is teanrasljment ipha casgeh@e ©RIPKBYES ghole; ggé‘t“g‘re@d v;cﬁeot RECAM 85 access

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 FIGs. 50 and 52.

[Third Embodiment|
This Third Embodiment section discusses pause processing of pausing 3D
25  video 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
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25 unit of the right-view video stream the primary video decoder 31 ceases
decode processing after having decoded this video access unit. This
structure enabl es playback of both still images constituting the 2D video
and still images constituting the 3D video. [0362] It has been

Sescr) Dot aBRLC 1 Lol 5o PARVERES, SDMER B0CRwhiRbRgl BRI L (1
R e e M
onby 11 IS PR PSR HHLARD SO RIS B RLRGSRt coce
excl usi vely, é%b&éc]cggé&si%?%vh\éh% Y&&eigsxfésr@ ctiﬁtégﬁﬁk%gﬁgiag% ?f@% a_of

the right=viewvi eam ternatively, the sequence e 6402 may

be relaq,?& ﬂfe?ﬂtgiemgﬂ\é afEE8E hon ! f9udebrfl6/-8 to
whi chga f agbﬁ%%ﬁlgs_gen added, %ﬁgh%ﬁlgglﬂipgdf cgajtx!’ %gtb\/\(;negtggri]%?bt heﬂe(r:bgrar ggpondi ng
vi deo aceesghbRidw vRichBat! 18 dlspldyd@ t BRCESE offishafde $@e Falise ThRirsctiinf uct ure
clearly distinguishes the sequence end code 6401 of the | eft-view video

stream f LAM RS RBIHERE theeBibodrd HiAR2uM] dhdrstruién ¥ emnoel deopaiseeem and
makes it easy for the primary video decoder 31 to perform processing of

pl ayi ng 1&aekticheecohd |thethbloeBichsis3Ehovdén FIGFISEBY iEnbaitcodn ] pair of  This
Fi fth Enbodi nent section discusses a playback nethod and a pl ayback device
for perf gidcturg ofpkeicl- pldayginokewividdosvhatemre rdispdaybddatahe anEDoRGMtan26[ 0363]
Bl ocks shown in FI G 58A represent interleaved extents of the left- and
ri ghtiovi ey tAY patiseemsiuctithi amd kteye kstpugprgethendeceded pas affpictuecs| witil-the ew AV
stream and shaded bl ocks represent extents of the right-view AV stream
Rever se tinstarmglordgo icantict dicepgpos it isawesl. Diotartherg may be swo B9 AL compe@dand
7109E are entry points of a 25 left-view video streamincluded in the
| ef t - vi edornigseing earausy IGBcterarkd vontypes oé iPls, spdhatttbe gbove Fyaymethpdaw vi deo
streamincluded in the right-view AV stream )
: can be distinguished from each other based on the BD program file or the like.
[0356]
15 The following describes a 2D/3D playback device whose functions have
been extended to execute the above methods of performing pause processing during
3D video playback.
[0357]
Firstly, below is a description of a 2D/3D playback device whose functions
20  have been extended io 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 instruction 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 into the left- or
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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 areas have been read, the pictures indicated by the entry
poi nts can be decoded. These areas are referred to as entry picture TS

d PTﬁapafg‘%yfd;?ﬁfﬁ Iﬂ%egéfﬁgf‘ FrERSenh Rtk apgBicRn. B the |
. [ .

o { S I AEhal P PR BRI PR P b, P BORALY

left-vi emewgﬁg cag{ggﬁgf)ﬁ"{&ﬁ( ki %f@hﬁcéﬂgsl%rsrséétﬂg' KBy RYn tHe ﬁa,ty fi C;g&ﬁ@t s of

tEe righ W VI ream At t as shown by a pla pat h of

the 3D vi L: L GitOR A ey rd QO } t pi cture
i ndic cat e89’§§ Oéelggﬁugﬁt ry eg%}dr?? r{?% %ﬁ%y;etgmggéﬁﬁ t%ﬁis{gﬁ%ggt‘régé eg E%%r.p?% back
per f og manees.0f, 4,06 26t BEVInES wHIGBBRE of the left) Bnd/ iaM-Qfewt he
abovegprgg]?sgm aag sﬁgém%t)??%/%@g%B %tlhe ‘pﬁféture iondi ?:a?ed by each eentry

poi nt of the shahtm¥ilaw pEHROoSHHEBPhS spdetnt threaldeyoddts HROBOEh WiteenlS

position adjacent to the position of the I-picture indicated by the

cor r esporngh &0 tiRNfaky pRAIrBtdeebddd @nd utputitmiR! §yeadth (thrget deddder hapibetire to
be di splayed paired with the picture of the right-view video stream as the

3D vi deo)yrithadr ihftethe 1éfheicanideoplatey e shGtch eRoftherpishd congasiticantmitySpoi nt - of
the left-view video stream shows an area of TS packets included in the
correspoRelenly it efitview viteol glhe \dsea Ak plaemargdied Tor 20pgacketitost or i ng
(i) the equivalent of the picture indicated by the corresponding entry
poi ntLoof préwessihghOnvihevotléd handst whamthen thst ipigtutehdedodpd aandr eutpuidbe dhed by
the entry point of the left-view video stream [0366] Taking an_ exanple of
the fir stsystemitetget decodomhas beeRVGittG8Bfo theerighjtniow vadro planafthe siiteh 62 ur e
i ndi cated by the corresponding entry point of the right-view video stream
(the pi ctofithe piaoe sdmipasitine veift Yty sqleass theerigig-wrwevida@plang §s @i dgRsp@nen a
position that is contiguous with the position of this I-picture jndicated
by the fitargetednfor pupesimposition processing. The plane composition unit 5b performs

processing of superimposing the selected video plane with other planes at intervals

15  equivalent to the frame rate at which 3D video 1s played back (double the frame rate

at which 2D video is played back).

Secondly, below is a description of a 2D/3D playback device whose
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 control 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
instruction, 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, if a picture is 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 1s
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of the left-view video stream which is to be displayed paired with the
picture stored in the entry picture TS size 7102 as the 3D video. The entry
picture TS size stored in the first entry point of the left-view video
stream shows an area of TS packets included in the left-view AV stream the

cor  esportaPICEH T Ry opls he Tt Biie e he St putncy Fuds efrastimsleamians et ne
That 15, EhSETRy el Ben ekt offult e Gl Bt one mdea st BomResbr o ne
when per T3S S PRt E AP orEl Bt Bt Rl TR s R B v Ruct ur o
7 ot vi oo Sepeg Bat R Al0at ey, AR RS HOS R ER Y R BB e e
the |21 1T frpal e gt view v ke g SR ot Bepdl AR Bk S o e

Che | &1 ¢- Vi réam nay B | Iy}
R e R G G R R T

pi ctures siated Gnedh®YySRi YarP&i IdcddEE tHe ﬂlhﬁéé chRbYTitn ARk 561 date] Eg

2D/ 3D pl ayback device only reads out 'the left-view AV stream

pi ct ur es petfoitae (1) ipghdesyihe Wl i i8R Rd BALiEW UTad SlahSThth\URY Mgt r eam
have beer{'ﬁi nput (it)éﬂdts%e P?D fi ter§(§23];ggﬁt he systemltaopget decoder pim(l)f t he

2D/ 3D pl ayddkpreessieg bf agrdeostiat the ofghi hese viRleotpliRswith ottt plahedatand
perfornms decode processing 20 on the right-view video stream [0368] Al so,
in orf@er ihervastquealeheoabe franetrtecitwritch BDevided ts-plawsd Yakst ream may store
pictures indicated by the entry points of the right-view video stream for
speci al dP3§Hack, 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

| -picture in tHAdigornadegesniiendpsGiRiaf of tike padse- poeessinigdedpatsimnthe( 3De. , t he
right-eye video access unit 7201 of the picture to be displayed paired with
each pi ctvig@®.of the right-view video strean). The right-eye video access
units 7201 are each stored in an area that can be defined as a reserve of

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]

FIG. 57 shows GOP structures of still images. A GOP of a left-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 is Sequence_end_code in the case of MPEG-2, and EndOfSequence in the case
of MPEG-4 AVC). A right-cye GOP of a right-view video stream stores a video
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t he correspondi ng video access unit, so that the 2D pl ayback devi ce cannot
pl ay back the right-eye video access units 7201. Wen pl ayi ng back only the
pi ctures indicated by entry points (e.g., fast forward and rew nd), the

2D/ 3D pl ayback device only reads out the |left-view AV stream Wen the

Lieggt , gg glfefe{sge‘gﬁfg%gfﬁil&p{efe To %? ﬁ%sﬁl&c&fedt p&éd Wb e ry ?@% d Bpmmbave

e“systemtarget decode of the 2D/ 3D

pl ay backggggépfgglgwég@ﬁze@ A1 Obw! VRS diiddhf ‘&WS%Q%:&%%% bRk 7201

tothe T rforns code processing on the right-view video stream

10 [Si xt RpERDRU 98AE kime a5 a Eﬂﬁ"h&iéﬁéﬂt B EEbedt HuSest HRNcHHEPYSERS 2

recordi ng device tfor performng the recordi ng Meéthod described in First

Enbodi megiop [d1362] 1:ibhaswt fifles aaeidl fEordt 10gei sndt B B TRa! pietile B thbe

real -time recording 15 technol ogy, the recording device for performng the

recor di ngidielche GOP 824 SquehcedhBEsRAMID fok nbfifyifakhd piaandidesdeestiert he AV
streamfil'e on the BD-RE, BD-R, hard di sk, or sem conductor nenory card.

[ 0370] | 31tdfitBe edd6f theReded\seghémam file may be a transport stream obtained
by the 20 recordi ng device encoding an anal og input signal in real tine, or

a transport st Bziow abtaadssedption vhe 22GOr glaypadededee pardse dmnationg fmve
digitally-input transport stream [0371] The recording device for
per f or m rogen ketended tat plag baekc stiltimggdsnonstmsing 3Dy video. Assmuker cissrwidrtai ni ng
a video stream by encoding a video signal; an audio 25 encoder for
obt ai ni nghar2RGH playbadandyicee atewptsg tarplay diask sthgndft-vigwmitidéoplsergam f or
obtaining a digital streamin the MPEG 2 TS format by nultipl exing the
vi dedOst neelndingulie stilltimegas shown thd1G Ré;asadld vadeve n dlis pastaf ithe videor
converting TS packets . ) )
access unit of this still image stores the sequence end code 6401, the primary video
decoder 31 of the 2D/3D playback device ceases decode processing after having
decoded this video access unit. This way, the decode processing is not performed
even if the next video 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 stream, and only refers o
the sequence end code 6402 stored in the video access unit of the right-view video
stream. That is to say, if the sequence end code 6402 is stored in the video access
25  unit 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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constituting the digital streamin the MPEG 2 TS fornmat into source
packets. The recording device stores an MPEG 2 digital stream having been
converted into the source packet format into an AV streamfile, and wites
the AV streamfile onto the BD-RE, BD-R, or the |ike. When the digital
streamii Ltten, the control unit of the recording device perforns

pr ocessi %%' generating the clip information and the 5 playli st
information ingt I e Vi gal h S request.s the
recordi ng pr ocgsgf?sng;géﬁfﬁéscglg%@ r%ﬂ%ggﬁtih%{ gt?eeg%(qéls?ﬁgeﬁ%ﬁ{i/ (gotd?eiﬁ{nqu iwq%laérlnﬁ aclip
i nformati £.1q t r e [ : i t he
starti ngh%églglfc%ll %nﬁgfs%gﬁ%g%%dg Qn e%iB@ieraggnﬁ ?‘g%]fg%gtﬁéeag{"gé%mr%% he

Ur anspor i SLRE/M AR HCAIF: Qi Bk Aatk eABUPCEr R WA SR he

video streami1s created by the en e control “unit o e recording

devi ce obliihfiively, ihediTRolnd B Gh0mal HhE § BRI foRREMdAteddirdg ar t of

}
the GOP and (11) "the packet nunber of the source packet that Stores the

st ar t i ng fhofhei ht Sfiew Reddd readd ckcﬁrdé;éahiﬂaacfhb Béeélﬁéﬁxfc@ %ln_ﬁ h®de®402 thayt BE PTS

and the packet nunber into the entry map of 15°the clip informati'on file as

a pair ofneﬁ&&&&@i;tdwh@e%%ﬁ;@lehuej@ﬂémoirmaﬁ@tetd@ﬁne@@ﬁblubive@ Ror@P |s
generated, a pair of EP PTS entry and EP_SPN entry is additionally witten

i nt o t heright-viewrepleofstdehm by it suppdémaitaondital of. thleighi-vidie Ridebestighar t i ng
portion of a GOP is an IDR picture, an "is_angl e _change" flag havi ng been
set to "@ernaivetidebe sequenpaiend alodER4PESnentteyreptadeEMySAN deobdy swakiso, when
the 20 starting portion of a GOP is not an IDR picture, an

"i s_&bgl enfohmagyet ilkisagtel auibl§. Beerwlseh atfiag IEYednsadaddetthet ftagaingmiating f
EP_PTS entry and EP_SPN entry. [0373] Further, the attribute infornmation of
a st r eamwhetheanghe corpespandingaidasnadciesseunibisgbe lash vidsoaicdess amitwiftthe GRXP.
attribute of the streamto be recorded. After the AV stream 25 file and the
clip i nf dhamsirestureaglsane ahistiumishgs dbe saduencet eehcedn 640 heof Bhe Reftorew he BD-R
in the above manner, the playlist information defining the playback path
via the &idaoystieap frany the seppncengrGasei GV2i of the mishiviay yideogtieemeandnt o t he

BD- RE or the BD-R en thjs pro,gess is. executed with the real-tine
recor di ng® 8 Aih&1yglpr the primary video decoder 31 to perform processing of playing

15  back the still images as 3D video.

|Fifth Embodiment]

This Fifth Embodiment section discusses a playback method and a playback

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 left-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 aylist 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
recording 5 device for performng the recording nmethad by the pre:-fornmat
recor di n@?eaﬁg?m]cbeen read tHSPIFREGY H%Iaﬁ@t?fggy ¢ oYy PYRY A0y ke idecodedd by t he
aut horing.,staff in a Erod ction studio f di sgrri butin m)v'g contents. The
recor di nd Pges FEas 8¢ TefTest st tntnREHEE dr Fleesuda byt F"l“%ﬁ/\g. e A

according to the operatians of.the 10 aythoring staff, .a di.gital, stream
Fhat has SBULHORS BBLEHEHOR sBohb ASH S PeBH i D Dt ot MR BN At a. " and
a scenar Eﬂn#escri bing how a novie title should be played back, are
generated.”"Then, a volunme bit streamfor a BD-ROMincluding these data is

gener at e([i :géﬁﬁ 60 shows the internal structure of the recording device. As
shown™in q | G 60, the recording device includes a video encoder 501, a

reLer o e g SRS SR RS SR e g
o O e SRt et e r s e 1 g

accor danggeithtdAdaiis provEes shaBatBE LY L sMed pamtd bR HAVGiQr vMEBEGrean/ this

time, the right-view video streaniis generated by encoding franmes of the

| ef t - vi ewhtmhitefns tds@aBWRAD Y H1BlayBAG pdth Of W3 DRagCHnl P16, 8RA0H ey nhuidt t he
process of the inter-picture pfedictive encoding, the depth information for

3D vilgeo beSpegfirinad tederf tien® et pitfiry aetiofted o dabk cdbry! wiiht isgﬂdyéd' Bédic vi ew

i mges, and the depth information is witten into a frame depth information
storage (Ihi$ d&fides thbplaybddopafinatace b0 theedd/BRAchHlayiarkideniceectors in units
of 8 x 8 or 16 x 16 nacrobl ocks, so as to performinmge conpression with
use of cqgo3@&ijated characteristics of pictures. [0376] Assune a case
where notion vectors are extracted in units of macrobl ocks from video that
shows a house ilm vidve ol dok gb@iengrobtedn, sascihowineini KIG BEBf dhepicouradndiasted hown i n
FIG 61. In this case, inter-picture prediction is perforned between |eft-
5 and ri divt cavheenimagesyt ¢sthe righiuvicy videawticer seaddiionallyddispeseddinf aom t he
portion of the inmage corresponding to the "house", but notion vectors are
det edfed Posisiontadiacgnl toj the PesitipR oL | cae ind gsediby ghe eprraspondiag satry

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 [-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 1s contiguous with the position of this I-picture indicated by the first entry point

of the left-view video stream, which is to be displayed paired with the picture stored
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[0377] The detected notion vectors are extracted, and the depth information
is 10 generated on a per-frame basis when the 3D video is displayed. The

depth information is, for exanple, an imge having the sanme resolution as a
frame having the depth of eight bits. [0378] The material creation unit 502

gener ates, AL A, el 85,20y AUL0, SR S pLeselolLoD Sapics
LR IO R NI RS LT
SRR RN RN T S
cor o PG E) 6F AU eBEh) & b MU b hedbncn, U
(9,1, DR DR aBRSRH P Ul W' B TR A 5yt @
and fade’l“sillétt is T]El?eﬂﬁ_:?} fchith 1% 3 %t LUl the 3¢ kS oﬁteiﬁttﬁél Il §lqagtive

gr aphi cs reamin ormat for € menu screen-conformng to the ROM

st andar d,cphased pRidha 155{9% Jgidv@ 7488 SRt G- 588, maeaeégl Etzﬁgetf d for

the nmenu, transition of uttons arranged on the nenu, I splay

ef fects. fofﬁﬁaoblag)ack of e STBNRHIES, 8DeavE Oftriéiirt ARRvISNRRIIMIRSudy
scenario in the BD-ROM format, in accordance with informati on on eatch

stream gepgdiag ot the ILlerrdt srth@lefC raaatri @R-vietk tvigdZnahs! as oRRIcald @as of
the authoring staff via the GU. Here, the 5 scenario neans files such as
an i ngex dunhtfer off jurysd ferédhedtdurinkehépriaydagit.ayl i st file. The scenario
generation unit %03 al so generates a paraneter file describing which
strean(s)[086Tisti tutes each AV streamfor realizing the multiplex

processi ng. The data structures of the generated files, nanely the index
file, the novi dnaladecto tredlmeahd dboee playturst thei lodt-viawe AVhatrsmimamas behe dat a
structure described in First Enbodi ment. 10[ 0381] The BD program
creat i on assighed A Dsr foatspscial ptaybeek aodestbrr [-pidIreprafgthenright-ecandideoBD
programin accordance with a request fromthe user received via a user

i nt er f ac strsaphinaeriekgordence withtthéss RiDseas shavip iofah9d. In tais Bsgpmdgnam fi | e
can use the depth information output fromthe video encoder 501 to set the
dept H5of nlaangrack only the pictures indicated by entry points (e.g., fast forward and

rewind), the 2D/3D playback device only reads out the lefi-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 2D/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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15pl ane. [0382] The nul ti pl ex processing unit 505 generates an AV
streamfile in the MPEG 2 TS format by nultiplexing a plurality of streans
described in the BD-ROM scenario data, such as the left-view video stream
right-view video stream 20 video, audio, subtitles, and buttons. Wen
generating the AV streamfile, the multiplex processing unit 505 al so
gener at o4t COTTERPANTE MieP GHPCPSS) Wit et thiah RS 2 B@%Yf)a% Savich capptstirRam

R A Pt T
Chat ' naedieBed by B IGRERT Hre s aget o el s A RaD I eF U ™ "
ftﬂi ﬁgﬁ‘gi Zoﬁlh&‘?%ea% ol h{‘eﬁ}gﬁgv‘g%‘é‘ S %@Sﬁ%&‘ﬁ&fﬁ%ﬁ%ﬁr" %5%%%@%53%’%% 7PBkd in
gener gt es()f<'§E %ﬁ@"ﬁ%@df’% 91?%%11 BE)F P%‘?ﬂn@? u{ g) %?I%Bs@%‘??%’ @%n#’gﬂre }n% %993@1* o the

BD- ROM st d ' Ly the: conf ) : ROM
ot andar o CF Rt ool T3R8 By ot e B B B Sy
gener at ed, byt i SPRN fhe OB A Ferkflinds ﬁ&%detﬂ?scég%ng "ROMRMi g eat ed

by the BD programcreation unit 504, an e AV'streamfile and the clip
I nf or mat i\gfed itt@ngenerated by the multiplex processing unit 505. [0385]

10  |Sixth Embodiment]
This Sixth Embodiment section discusses a recording device for performing
the recording method described in First Embodiment.
[0369] |
When the Vrecording 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 packetfzer 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

s e T S
o e 55T SRR, | Ay BLSaa oSG pARVEd R Al ynigactire
gener o s TN L ARV B Aokl gt 1
ho. b, RANEI 6. SR ECPE LIt PEOREHEE Bk FROA MiBpFaid i e Tor
procesgsi 39:}%1@'5 -dﬁ%%g);c?in h—f@ﬁ@hﬁ;@l‘%}% r@g{lﬁﬁ@aily?%ﬂﬁhdﬂj@%sgei@qﬁﬁstﬁ Qhe

Real i zi n nage he reco ng dévice may have a function to

wite a digiriRl gf&@%ghﬁ@%@ﬂﬁ@ GRRY cred®s038 7RV stream NMhag@gdacemy is
technol ogy tor “conmunicating wth a server and enabling execution of copy

only if thRneeRim ik @ith ARNBDCRERH tROBIPRI M tted. The managed copy is

utilized when the digital stream playlist information, clip information

and appl[ozA£]i on programrecorded on a read-only recording nedium (e.g., a
D-ROM are to be copied to another optical disc (e.g., BD-R BD RE, DVD R,
DVD- RW and DVDARW) thish axlebrd itk stadiiiel mesdivabbe an@diPumm (e yideoastr&ih menory

card, Menory Stick, ConpactFlash, SmartMedia, MiltiMediaCard). This

t echnol oglgtartddefomtthd taasgirbkiedm ipmrtffoomontsidots donte, of svheaube GERP
limting the nunber of backups and permtting the backup only when there is

a char ge ofthe Widebaicéam is §163@8]by the encodverthp eeritorlminitpfthe ogpprdingdevine BD- ROM

to the BD-R or BD-RE, if the copy source and the copy destination have the

sane recabtiing(iy HpaRT$ pf thehimtragmetyesipasitienndyatdhe gtarteafithe &ORankidhei al

copy of the bit streamon the BD-ROM fromthe innernost circunference to

t he out emasket rsimbayof dhe aewrcepackss ther-staRs thoseding portion whdke B, gathaged

copy technology. is used to _copﬁl fromto nedia of di fferegtystypes,

t r anscodiadditionalgquites the pady ef the P T aad ghepacksb Rwmber Bt Hissditgmap of

15 the clip information file as a pair of EP_PTS entry and EP_SPN eniry. Théreafter,

each time a GOP is generated, a pair of EP PTS entry and EP_SPN entry 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 information of a stream in the clip information file 1s
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

111



15 adapting the digital streamrecorded on the BD-ROMto the application
format of the copy-destination nmediumby converting the format of the
digital streamfromthe MPEG 2 transport streamformat to the MPEG 2
program stream format and the |ike, or by perform ng re-encoding after

| owering.the bit, rates assigned to, video and audi @ streans., |n order to
ort or o bidsrehisel HBciie CampBea et ahs AN Sstin i RibrRpion B BE ARG, | ol i p

i nf ti d playli.st.i t ' th bove- d i bed
roal -1 mPBEBe 11 opi Bk e MR DA (HoHa Nt o) The present i nvent i on

h b d ibed ab t h. th t enbodi t. hat the . ' t
mcknon edges. 241Dy CHBMEEEHSEr IR Hele 8 P ABODEHente b7 UABEE: can be
dded i | oW ' tQpi.CS. LS, . t
anetner - SERGR bt By B HbTE PRoEfber REER s eiBiibf oP T REERIA S oy
changds. B RO Eing el Ete ey’ Be BRERHEL IREBE: 0o by the
subj ect i ij—méof a person who inplenents the present invention. [0390]
(Stereoscopi ¢ View ng Methods) The parallax image nethod used in First
Enbodi ment di sghavchalde deRde Hebéata BYR is"BEASHR S HaMoshy dhrtine, time

axis direction. Thus, unlike an ordinary 2D novi € that is displayed at 24

frames- perodirgion htudiBl forBishliting eahdvico coheptsayIe fRbadin@fdedted 6f tthe and
right-eye i mages per second. Therefore, this nmethod is suitable for use in
a di spl ayreleni Gevenkioh gafisddews ifbBowheFaet, eaRorting abafhieVepatatibhospeed. Thi s
stereoscopic view ng technique utilizing the parallax i mage net hod has been
10 coomonlshodisgktdfira didifadetrean shaf hansanentpressids eanslieing donkdiance. , has
al ready been technically established. Hence, this technique nmay be the
cl osest fuathmtlaf MR rvtdneigyd, tAngit a Goedatiobéegpribonty haw| y movid attendshedld be hone
use. It should be nentioned that many ot her nethods/techni ques have been
suggest eplayedrizaki 2e gemshated.eThoscopbime duti sicpant fdr ziBIg-ROM paoladib@ax
i mges, such as a two-col or separation

these data 1s 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 lefi-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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15 nmet hod. Although the alternate-frane sequencing and the polarization
gl ass techni que are explained in the present enbodi nent as exanpl es of

nmet hods/t echniques to realize the stereoscopic view ng, the stereoscopic
viewi ng may be realized using other nethods/techni ques other than the

af or ement} d two techniques, as long as it is realized using parallax

i mages. ig€8g91] The lenticular lens in the display device 300 may

b I d with h devi .., . liquid.cr I h h
PSP 20 W 0 SO O sk M BFRLR! L SleTF R pkelgR
POl ar 2 el A AT APk RO RS S TPU BB BALSS,
eft- - _ [ eyer i ew g, £ digp!
o, SR 0, L, O PR ORI,
s S L AT G

al 50 pPosshbk@ab® B HoARinG fof e eMbuterP st BotioRdetdrh 1288 db@cRd2kbR! @yback
device and a 3D pl ayback device, instead of providing different types of

pl ayl i st o6 6f e ilAgt BbSePRainglthehe?Ehdisayback device refers to

"1 ndex. bdmv" wher eas %he 3D 5 pl ayback device sel ects "I ndex.3dnv" upon
starting [0kE7Ipl ayback. (Data Structure Used When Dealing with Plurality of
St r eans) When there is a plurality of streans, the subpath

~informati on mayheedstsetdd asotites eettoadarbexieactal, andl the 6¢pth_iafiriationfior

mul ti-angle nmay be used. When the "nmulti_clip_entries"” is used, it is

pr ef éfablgenttattd tone alfpér-frame chastgiwigent hike a3yl wdbe 1&0dpphiedi (Thd dépter a
proper streamis chosen according to the screen size of the display device,
so as notinfoomatien ak doit gxasuyle.can impagerivivineg thet saswnmesdlation as ddtimatedngor a
different screen size. [0393] (Targets of Application of Left and Ri ght

Vi ews) 13hbdemhlof eighiiéss.streans relating to the main content of the disc
but al so thunbnail inmages may be provi ded separately for the left and right
i mages. HBPE] as is the case with the video stream a 2D pl ayback device

di spl ays conventional 2D thunbnails, but a 3D playback device out puts
left-eye t humbridiciBatsHal ¢regran wis SDR eeperalasSreams suchayan pedie sHicaBated f or

3D pl %yback, accor di to the ) ) : .
1 presentation grapiiics stream, and an interactive graphics 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 thg 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 buftons arranged on the menu, and the display effects.
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20 correspon'di ng 3D di spl.ay nmethod. [0394] The sane rule applies to

the following itens: nenu i mges; thunbnail imges showi ng different scenes
for chapter search; and reduced i mages showi ng different scenes. 25[0395]
(Creating Program of Each Enbodi nent) The application program

descri be? ﬁb each enbodi ment of the present invention can be created as
fol | ows. ?5 s;t, the software devel oper wites, using a progranmm ng

component . ver eyt BhlaRt JER U o RFle oL YERARD 8" HDAROMT

conponent. Her €S’ the source program

hi 3 i I . I I i abl es,
ey el ot B B SRORERERRALY QLR il cBRSaRU PHL frachfl | 271 o
sent ence coLIGLITE s0F Ry 4 BLARLATE Ik LARRYAGSEt G308le GUL Hehanyr i tten

source programis sent to the conpiler as The conpiler translates

the squr %@er%%@ﬁﬂsaﬁlg%meis%%dé? fifDIBabvie e Mle bABY playlBTHR. The

translation perfornmed by the conpiler i ncl udes” processes such as synt ax

anal ysi s,scOpl{dVigeRerhG6h @S 308 CAs| deReAiéOR. paathet@d gl RrMih®Whith t he
syntax anal ysis, the characters, phrases, sentence structure and neani ng of

the sour GEeRipgcanitaiRs 8ic XVetrearhter seulizify he egulbplexprotepingoMiedited i nto
an internediate program In the optim zation, the internediate programis

subj ect eGiuetupENsRBS igagerifed fHlugmansely e sk dilk) the kneé¢ bbjegt fikomtdrtak 1 ow
anal ysis, and data flow analysis. In the resource allocation, to adapt to
t he i nst rplgylisofils efsthefsatmbas tior ¢t spucassdacribedim Fastibxhbadiment.t he
internmediate programare allocated to the register or nenory of the target
procdagsorf038h] t he code generation, each intermediate instruction in the
internediate programis converted into a program code, and an obj ect
programis 20 dBteaBPguogram 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,
200 video, audio, subtitles, 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  associating, 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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[ 0398] The generated object programis conposed of one or nore program
codes that cause the conputer to execute each step of the flowharts and
each procedure of the functional conponents explained in the above

enbodi ments. There are various 25 types of program codes, such as the
native cod ﬁntQ processor and the Java(r) byte code. There are al so
vari ous P@Eﬂ@iq¥‘ ich the steps of the program codes are realized. For
exanple,(%ﬁﬁm the steps can be realized by using external functions, the
call sta{ene ts for calling the external functions are used as the program

codes. Progr awglég%f}g%t Ei;lgéggilggphﬁﬁoﬂ | gﬁﬁa@é& @Y Rehang the UDHE f@hAR{a OD) ect

programs. In t the types of instructions are

imt ed, GRAGHyECRobrhfie 4 QHEMBDIRONRYRRaFHbY 28thnBineC ARG fifmat

arithmetic operation instructions, |ogical opération instructions, branch

i nstract LoNSrmaitiol iie BHKeOMPEQAREAN, files and ditdRridRcRIIACheBOROM | S

generated, the programmer activates a linker. The linker allocates the

NeNory spagasioldutd Ben@hicBChy O K enE o aRdetafionelinbes), ﬂhk:lBIag}fonfaggﬁ&mB, and
| i nks them together to generate a | oad nodul e. The | oad nodul e is generated

under t hereagiUbPtheOBDL ptgrarh dréaticdadanibp08hend drgpAMestraund fida asd shel Gli he
conputer to execute the processing procedures of the flowharts and the

pr ocessi igopnai@dfiteagenefatdédiey thenatitiphed procegsorgemtis 50The program descri bed
here may be recorded on a conputer-readabl e recording nmediumto be provided
to the u$@38&5][ 0400] 15(How to Describe Data Structure) Anmong t he
above-described data structures, a repetitive structure that has a
plurdlity of piredhkis tofie,shedetmatirnectsingpenibf0f generates i3bh metalaefaighe ned by
selling S?i an initial value for the control variable and (i_iI) a repeat
condi t i oRG ptneasn,t B stream; and secondary. vithe stregmp neng dheydentb nnfosmptior used

as well.
output from the video encoder 501. The format processing unit 506 also (i) sets

| arrangement 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 permitted. The managed
copy is utilized when the digital stream, playlist information, clip information and
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20[ 0401] Al so, an arbitrary data structure, in which predeterm ned
infolination is defined when a predeterm ned condition is satisfied, can be
defined by describing, into the "if' statenment, (i) the condition to be
satisfied and (ii) a variable to be set when the condition is satisfied.

[ 0ao2) " applicalind R HEar RS TEHEORAl RoCRI F e (< Sk PRRROhent can
anguageireioge coRpgrare abi i R R BPBE AV Sy RN g "

s 5525 B AG0) B, ARG PP BRES B L Sl st R Aoty 11 0
2N on 1 ok GoBRARIRR, RhufITR. 0RIAIRCHIS. I ShHRLY RelEeal T re”
The of a0 do gREroty Wil Crantrof, ol SRR AL MEITE IR Seckle BT Loy
ecor dedPrm e oS Ao R R e B b SN ] Decomee o rember

vari abl Egg‘ggl]he program Since it can be treated in this way, the data
structure deScribed up to now is 10substantially a program|[0403] (Pl ayback

of Optical D s@When perfomiﬁﬁ‘?a RENl e/ BD-ROMYb PiReBDARdT BD-PR} ifeRé head
that includes a seniconductor lTaser, a collimted |l ens, a beamsplitter, an

obj ect i veopeisurc@asdillcasplyti@sthiationtve ahdsand t@bidife tanicay, thd heankpeht beans
emtted fromthe sem conductor |aser pass through the collimted | ens, beam

splitoer copndnbbiepireya segnsntidndpgr e hel biectredn an theeBDAROMHtamnhsur f ace
of the optical disc. [0404] The coll ected |ight beans are
r ef | ect edrgirfabstadtoachferentéieo thetoucainodi siccumpiesanc? @f ther BDgROMie obj ecti ve
| ens, beam splitter, and collinmated |l ens, and are collected in
[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 transport 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 recording processing.
(Additional Notes)
The present invention has been described above through the best
embodiments that the Applicant acknowledges as of now. However, further
25  improvements 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

116



the light detector. A playback signal is generated depending on the anount
of light collected in the |ight detector. [0405] (Variations of Recording
Medi um) 25The recordi ng nedi um descri bed in each Enbodi nent indicates a
general package nmedium as a whole, including the optical disc and the

sem conductor .nenory card. In each Enhodinment, it is presuned, as one
exanpl e, S’t‘h@?“?’%°£%€@ﬁ@f??¥@°#@@?%¢§t IEHAN EHCOHPRc on whi ch necessary
data is E{)géd mnarily recorded (for exanple, an existing read-only optical
di sc suc lthe BD-ROM or DVD- ROM) . However, the present invention is not
limted to thi

Fol | ove: (1) oBSETReSBe S ERe MFBPIncl udes he data necessary for
W8 o network; e FERTR PSR BRRL KT FE Bl b p¥Isl AT U S (1 or
by usPng ‘Tt BFhape Mertde o Mg Yo Pl AR ot DRRCECR R AN ol
ot necodRat 8 By F AL TP BIEER okfis B B MERPKER S8 KPBISHAS 2 ™
presont v enttord ey e B ba ThRckRS B Heats Ao SRty "Car o

Recor di nqsPeyi £@;pq Fh3YDack B8\e6Sle the screen _aﬂf*@laﬁ%lkqwgﬂ%péé‘&cl‘ﬂipes
enbodi ments of the recording device for recording 15 the data structure of

each EmbogiBBdtbpicnvRvAng eRbkane! cltfzine e y%arél'kﬁ( tihRge| Melakhakeees for
pl ayi ng back the sem conductor nenory. [0407] First, the nmechani sm

f-or popot egimmenikNgee dBY bitBlbtiond ofl atnaséaemr sieks and tie1iBP-RAV sl dirdagy
expl ai ned, as background technol ogy.
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 paraliax 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 filier 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 left eye and a
horizontal polarizing filter for the right eye. |
[0392]
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20[ 0408] Sone of the data recorded on the BD-ROM may have been
encrypted as necessary in view of the confidentiality of the data. [0409]
For exanple, the BD-ROM nay contain, as encrypted data, the data 25
corresponding to a video stream an audio stream or a stream i ncl udi ng

h . [0410 The fql | ow d i b i f th d
E:Ia'?zeam[)ng t]he (Qéfaagtﬂé‘é‘&e‘}'? én@e#l?cﬂgv%g I 653?)06‘%{9%5)“ oo T}]eesgz‘lpr:ggfjﬁctor
d pl ayback devi | i.m il t . _dat f | e,

Gov ¢ keyy {ndt Retr pesoiige perade e Tos Foedt Hig Po TARBHE ng « ne
t ed, dat t .BD-. 412]. ,. On . th t d, th

- ROM hdleBiearis if PlayBRut 8dEq reresn KfoYiding GEFTaR Ceni By i edi um.

key bl B ' to the above- nent.i ' K that

o r es portBE o 1a TR SERR AR B Babl B PRR Ko fiad IR, SBr et it o,

d (i t fe s i 5le k di

20 (1) FIRARLEG Rl LU LM S B BIBLIRL SR ey cor f espondi g
ti th § vt : | i th ted

enor ot ng he (bek kgLl AL DRSEREVRY HRLISEST¥pLigg e encryote

treated as a saynefftri€a pirh oﬁm%é?gnglwggf%g?ﬁgé?%%%%%eq g ¢ hat

exanple, a volune ID) witten 1A an area

cannot bescaitRbed Bb@RN L dhultHBRE  er®i&d Yot BditdadAe GAAPOE Red Tidaahypted i f
t hese el ements are conbi ned i-ncorTtectly. Only if the ‘conbination is

correct, ‘guidayclif @htrRX¥2MP LS, 3t Isl prieforiSl¥ thitathe PO abF ahﬂ@g%ed@ggwgél ng the
encrypted title key by using the ‘above-nentioned devi ce key, MKB, and

vol ume | RProhidbited ia&eﬁ@pﬁgﬁﬁl%m‘ezﬁﬁﬁs diesse phtadidge tho el ete ddtiae @igp‘la?e
derived. The encrypted data can be decrypted by using the derived key

20[ 0413] device, stVmnnat o aysiakdnldawith Rt testhtrs streanplthyt Badddieat®&DiROM | oaded
therein, it cannot play back the encrypted data unless the device itself
has a dewulifferdueycredratizerakes a pair with (or corresponds to) the encrypted
title key and the MKB recorded on the BD-ROM This is because the key
(title kdpp9%hat 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 neddewggtsyoffAnpligadon pf Lof and&RightcYigpskd data cannot be derived

if the conbination of the MKB and the device key is not correct. [0414]
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 lefi-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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Conversely, when the conbination of the encrypted title key, MKE, device
key, and volunme IDis correct, the video and audi o streans are decoded by
t he decoder with use of the above-nentioned key (for exanple, a title key
that is obtained by decrypting the encrypted title key by using the device

key, MKB, and 5 volune ID) that is necess for.decrypti t he encrypted
Gt n. THETGAPREE. HESWED. | & S aUPEanT ity ChiRgS  34Bh: Apwihie SRR P
concl udes. the descripti of t.he chani sm for protecting the copyrjght of
data rec %’d’nﬁﬁc‘?%&iﬁ'ﬁg&éﬁe’ %b[e @E@[ﬂrﬁlr&%@ﬂg‘f’r@a{%ﬁe@r “£R etpﬁ?%raffg&l%c hani sm
isnot limted to.being agplied t he. BD- R L C to,
for exanf)lF feved F%%‘dﬁﬂcg?g@i %omogegahyc%sr%%% 13%%@*{%3’6?‘%&%%% abl e
sem condygt. r C t SD car i i 416]
escr i bed by Eae Fl e ARe MG eal At orgRhed i AR TERe A ohtne bF

sem cend 3 | ayback device. In a case where the playback
devi cg pﬂgéggoﬁg%ﬁg#%%é%%[ di sc, the playback device is structured to
read out g?%aj via an optical disc drive, for exanple. On the other hand, in
a case ere ‘the playback device plays back a sem conductor nmenory card,

the playback deweGgrittén Soirde HoSdm B Bt M cOdbleVARfRR, THE ROKAERY f Or
reading out the data fromthe sem conductor 20 nenory card. [0417]

Mor e spegidnkaddsliie sduree pﬂ@yﬁﬁ%d@eﬁé@@smbbg&t?fdg#@mured such that, when a
sem conductor nenory card is inserted into a slot (not illustrated)

provi ded [phgriei n, the playback device and the semi conductor nenory card are
electrically connected 25 with each other via the sem conductor nmenory card
i'ntenbace, and Theetrphaythac petforthed byedlsks coutpiktatiachudesnprbessanswadndsict or
menory card via the sem conductor nenory card interface. (Enbodi nents of
Recei vi ngyhexiana)ysis, optimizatiFherephaybalbddcationj el endel gnemitionnnghe y#Eabodi ment
may be realized as a term nal device that receives data (distribution data)
t hat cor rapslysisggh¢ chtruetaint phrasgs, seniedcs streaiine Ewdotieasing ¢f tha gource
distribution server for an electronic distribution service, and records the
recei ved pdagrani atcoanalyzsdi dbadoutasrpregiape ys then converted into an intermediate

program. In the optimization, the intermediate program is subjected to processing
15  such as the basic block setting, contro! flow analysis, and data flow analysis. In the

resource allocation, to adapt to the instruction sets of the target processor, the

variables in the intermediate program are allocated to the register or memory of the

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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5card. [0418] Such a term nal device may be realized by structuring
t he pl ayback devi ce explained in each Enbodi nent so as to perform such
operations, or may be realized as a dedicated term nal device that is
different fromthe playback device explained in 10 each Enbodi nent and

stor t distrib ta i ] d ;

fol| ui B QIEAT B T & %e%qé%&%ﬁﬁﬁ%%&e%ﬁ%‘” PLESRE R s B 1 1 (e
ol ow n scrl S rd L d

sern cpgdﬁxﬁ HrhERsPy [v%ﬁz@f?ha%me@noﬁ i ATnt e HEGR Rl 6E 0B,
istribu Shk

F"Ihfreit n, W&hﬁ? %gcrtk 1ize§'1gb %B{ ]8 Lagg*%&éﬁé f?ﬁgﬁalrtﬁe 3% on 132% \C}éﬁ?not
iTlustra he d b
115112l A S A OR S s U e st bt on

i nfor ti[(g%)glf]or uni quely identifying the inserted SD nenory card (for

exanpl e rdentification information uniquely assigned to each SD nenory

card, or nore Apgs ihd %Bléci’ gréé}ﬁmsﬁ dge?alerd%t[’bcﬁé Rbgrakifndr 4@ivafesthEnkR. menory

card), fromthe SD neno transmits the read-out identification

i nformat e ffed NaIRhEeS rth@ Uhb@Brs 8paRE foodet b@ectw%afo“grme adsthei Rldtedn
request. [0420] 25The identification information uni quely identifying

the SD mg ;]Cr@g&r@@ ran@s RAKA $hei®  tof@hee xaRheratd heloud| module DTtesiond bed
earlier. [0421 the other hand, the distribution server stores necessary
dat a (form@aml @nerdtduivdet eloe muﬁ@mibntthﬁ iatsciead dythaoomputer hed taldsey i n an
encrypted state such that the necessary data can be decrypted by using a

pr edep er mhd ednipayer ( forexexaepthe, prcedsilge presedurds04P2he flowcharts and the

processing procedures of the functional components. The program described 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 confrol 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” statement may

25  be used 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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5The distribution server holds, for exanple, a private key so that it can
dynam cal ly generate different pieces of public key information ‘
respectively in correspondence with identification nunbers uniquely
assigned to each sem conductor menory card. [0423] 10AI so the distribution

R G R A s
cey) " [ORh SRIP okl i gD RTndigk Tt 3y iﬂ%'éﬁ%% pfiREARICT ¢
| nf or mat | Qs[r&uf’qse &gd’caﬁﬁ@;?tﬂd @ﬁdé gerﬁé}gtl Oﬁleaﬁi% f]erc’c pﬁgnﬂghcfgmﬁdla%leuﬁﬁ él}% and

encrypt ea ruc ure or exa a conbi nation

f th
ooy pont Sk ﬁ@'%%r%@%%”?%hzfyev%ﬂﬁo n ongmﬁﬁg?{?g@q@%a&‘é‘é%m 9ot er
and the daylGg aerpé &Rbd bﬁth%r&éds%ﬂefu!réxer%%dﬁfb etgpé %ﬂ&%ﬁ%&%w ce,

is correct, or exanple, a titl € key obtain 20 by decrypting the

encr ypt egyd 'cIa!s? s&aam&y dﬂ%‘ QstifBesd® WakC ok 6 pldafarlKBhadtot 3§, the data

identification nunber of the sem conductor menory) necessary for decrypting

the encr yphefirél 8t SachSERBbANAEis EifcitBE 198 ol Ak ahis rétRedetPingsia by
using the obtained necessary key (title key). [0425] 258ubsequent ly, the

pl ayback @daiput@-reedd ¢ setdidinge ewidviad, pindCBecimasubl inendbey variablometithe and
distribution data into a recording area of the sem conductor nenory card

bei ng i nggograch. iSindeliecal ¢ tredted 8othid F426he data structurd deesibed pipitomoirsis now
gi ven of an exanple of the nethod for decrypting and playi ng back the
encr ypt edublsthatidhyomprogivendat a contai ned in the public key infoiniation and
distribution data recorded in the recording area of the sem conductor
menory cdp403]5[ 0427]

(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 in 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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The received public key information stores, for exanple, a public key (for
exanpl e, the above-described MKB and encrypted title key), signature
information, identification nunber of the sem conductor nenory card, and
device list being information regardi ng devices to be invalidated. 10[ 0428]
The signature information includes, for exanple, a hash value of the public
key i nf orieaendsd (frouanplerta erdstingerqadsenly optical disg sueh as thaBOHRAM R f or
identifying the devices that 15 m ght be played back in an unauthorized
manner . TR Q-ROYOWevers BF DESSERpIDYentIan (st imaitedhiogihes. yor exnpieythene

pared b sl et e BB Vil oo
TILE gt sy pidoitom: ket i
FIEE K il g S et ko
lr)rgmaggdcaélgé.] (?%4%]?%%%% stel,fhg\ft\]ﬂgjgt E@? -gi Zﬁ?ca?ggl gglcgyp%qgiﬁggy; |%€E§; icgn
checked. b?g%gfﬂ%grb&ps%egi%! can%g/l,g%e_ rho?il_tﬂgvm ng cﬁe%gso are c%nogl_uct ed.
oory Gt ot B Red T e S| TARELOh. ) BRI LoD el gRacs mRgduct o

i dent i fi cat ARCRMIIETHOD HRFHAKTUSPREKCLY (TBMBEMy Ckdopicl | b Maiiny St or ed

in the sem conductor memory”card. 5( A check on” whet her the hash val ue of
the pupl i eckRisdithdresdBHel 39 content to the playback device of the present invention.

[0406]

(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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calculated in the playback device matches the hash value included in the
signature information. (3) A check, based on the information
included in the device list, on whether the playback device to performthe
pl ayback is authentic (for exanple, the device 10 key shown in the device
list included in the public key information matches the device key '
prelim nd®4I4 stored in the playback device). These checks may be perforned
in any order. [0433] After the above descri bed checks, (1) through (3) are
conduct ed, t heLFbs Ssmawél@ﬁtoamre%ryp@rg abagk deNice relpitagily ge 3t he

encrypted_data when any of the follow ng copditions is satisfied: .(i) the
Ctont L1 QG COAmP GiAeHice ey bt T ORPEBIRA KR Iep B es e oY | 1
the public key infarmatio oes, n h the identification nunber of the
sem condﬁ%‘?%‘?é/%tﬁg tacrﬁ?(ﬂfﬁﬁggpi%ﬁﬁbr'w'stor ed in the seniconductor menory
card; (iig we hash val ue of the public key information 20 cal culated in
t he pPaylgé devi ce does not match the hash value included in the signature

information; a 0 )t i .0.-Dek ck .. s not
bt henti oo [ 0as e gl B APl PEBHORE AL Sicli iRt R AL HRIANTR ok *, 1O
identifi i i Al i r I ined in
e publ (o ERhfle. f RGO 1, Gock REPESTLEAMMNIGRH, (AR dhotehikhines

sem cond I @itRard, Ly i ! nmenor
car (1 eV KRR BREE RS MBS hatkis HeblBary fbr docry T ARNCIEYRea T
pl ayback Vi h éﬁ@h%@e | dilgiﬁt@ itfi]et ' i

infgrmat ﬁ%ﬁa agﬁcfﬂ?lteﬁ %érﬁleg%{jg%ack ev’idéd;@ﬂtlo pe?ftglrenlﬁ% hidrgﬁgg%/%ﬁalg t?s

aut hapt i Ghe ahveSAlehSbn@0devide kSy hMHBEARY Ak i BenGoRB I IcAPRE thhRey

i dentification nunber of the sém conductor nenory, the public key contained

int hg 8%&11‘&1#&6& rieBéRaRBidr Abcrypiiggtihe edemiptal Kay. NOat hdrs thtahé deviaci | y
recorded I n the

key, MKB, and encrypted title key arc 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 1s
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 1s
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 dertved if the combination of the MKB and the device key is not correct.
[0414)]
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5 playback device, is correct, and the encrypted data is decrypted by using
the key necessary for the decryption (the title key that is obtained by
decrypting the encrypted title key by using the device key, the MCB, and
the identification nunber of the sem conductor nenory). [0435] 10Wen the

i sy et SRyl LSRN ol 80
ey S PiSeteh AR e s e
TR e e M A
:jlnsflp gzgyﬁﬁ(ﬁa’ iﬁz)}teg %&Hnleg/ aerenclgﬁgv\% lglt Cl}f%)(g&flurrleéog tﬁg &l e_g’t roni ’c.

di st r$ bu%ggﬂnel'ﬁ?)g&é{n@gj[eg%%m%&gﬁg%g@ﬁgQ:ée\‘#l\c%ﬁﬁgc\l/?ﬁg' ?ﬂgggié\yggc%%lﬁest to

i nhi bit F M@%LW§W3 with use of the public key information (public
f) when the pla

key itse back device includes anything shown in the |ist.
Thereforegqegen if the conbination of the identification nunber of the
sem conduct of nenory, the public key itself contained in the public key

information, amdid Rend@ués ahkedesthption SoPred | Mikkiidny fc@cgfcd@&iﬂgn thdre
pl ayback device, is correct, a control is performed not 25 to decrypt the

encrypt edogight dhidstanpleasdddt o ahs I BIDROM. pltesteinld beeneibd thege dhatt thibut i on
data by an unaut horized device. [0437] It is preferable that the identifier

of the seamchemnguckabt iRned)o daind dpbhtd istheBRAROM bt mayrbecappiieable to,t he

sem conductor nenory card be stored in a highly secure recording area. This
i s becaufer, ewmmmplehea i chadabléivadttblen semmidrexduttoor neeraonyl €e.g.,hea sportale nunber
of the SD nenory card) that is prelimnarily recorded in the sem conductor
menory caemidondtetopercatryisuth asthe $hearidy &t tho pyplemestatione easily 5 done.
More specifically, unique, although different identification nunbers are
respecti V@43plassi gned to sem conductor nenmory cards, if the identification
nunbers are tanpered with to be the sane, the_above-described judgnent in
(1) does not nélescrikads hlownds adhendiaybeelsi psadeeoto neeroftoyedd dyaghe
tanperings may be copied in an_unpauthorized manner. 104104 8 . For this

reaséh, SEMIGNIREPE MMy PlayPaskdeYien Bur ResssVhers the@ Y}bPFI&QFWSﬁ nunber

of the sem caonduct or ar e stored.in a highl secure recordin
area. [0 p:};g,]s bacllé an optgm{sg, t%e playback device 1s Stractured fo'read out data viaan O

optical disc drive, for exampie. On the other hand, in a case where the playback

device plays back a semiconductor memory card, the playback device 1s 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 illustréted) provided therein,
the playback device and the semiconductor memory card are elecirically 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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15To realize this, the sem conductor nenory card, for exanple, may have a
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,
the recording g?’éélil@af’%fdéﬁ”fcéoe’@éa%%d@Filﬁ"kbhﬁg@d}rg%r@?}ﬁ egealized 38 2ont r ol

circuit for contraqlli.ng acgcesses to.the secqnd. recordi ng afea |.s provided,
and the JEOYRY fedeh ahagg*e%ﬁ%%s fata Hi Oa) hat rﬁoa?aﬁora%etoc@ﬁt ¥

circuit. [0440], For exanpl.e,. .data be .encrypted so that the encrypted
data i s 88 15564 adinslg g‘g‘%o?dﬁﬁa’&’#g’ , SENE" ¢ 198 E%n?elF%tFOIEfYrcuit
may bé e dded with.a circuit .f decr. i.ng the encrypted data. In this
ot uct ur SISHEoT s, 604 b inda dbe GEREEL SR E actRRESH 8RR e cont o
ci rcuit d%g ypts the encrypted data and returns the decrypted data. As
anothér & C[‘rpl e, the control circuit may hold information indicating the

| ocati on Mlege the data is stored in the second recording area, and when an
access i rraoile to the second recording area, the control circuit identifies

th di t - ' fagt |
Fead out Trom (han i RffHAl UREE bl BF rediBe By Sy Bl pIA AR Reticet 1 S

ed sto
appl i cat i&gmm &bakR BrBidiRenOh 4R ;{Erﬁ)fﬁ?&i&h%&é%ﬁ)n@,n& infy be réALead data
onto the sem conductor nenory card with use of the electronic distribution,

I ssues, 1Q A QG tefthingl 86HES that & EFERIP Bont HePlayHaRk dBoRe cAplafasss
regquest requesting to access the data (for exanple, the identification

nunbe ofecath EndiddseshtGRAAdHSES FhertEB@IbYti 6A ek ihRCOtagidohduditiemenosNehrd.
recordi ng area. Upon receiving the request, the control circuit reads out

t he dat a TheomildwEngaletitbdses sk Rheds €lac pladbackt Wenetiseusdd! Alswm ihhihe
application running on the playback device. It sends the identification
nunber offollberige nigsongtiot,orammeRfDr ycardr ds amded eguesites tdverdingidestnatioon
server to distribute the data such as the public key information, and 15
cor r espordimgordiustor nmmérgn dat a. The public key information and
corresponding distribution data that are sent fromthe distribution server
are recor[@t9j nto the first recordi ng area. [0442]

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 fransmit 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 identification 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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Also, it is preferable that the application, which is running on the

pl ayback 20 device and is to record data onto the sem conductor nenory card
with use of the electronic distribution, prelimnarily checks whet her or
not the application is tanpered with before it issues, to the control

circuit via a nenory card j.nterface, an access request requesiin 0 access
the dat a the grdeesinepie the pedip @gﬁ@mfwa@ﬁé&eﬁa%%@nsm%ﬂg@rﬁue rﬂaegéﬁ%r

menory card) recorded in the second recording areq., For. 25checki ng this, an
exi sting Q?Féﬁsﬁlaﬂ e °8h P eeyDE PH ISR PP KT CA gy ain SRrPIC 1 tlexanpl e,
may be u [0443] Also, the distribution data recorded in the first

ed
recordi n}eé{ ‘ea of the sem conductor nenory card may not necessarily be
accessed éi the control circuit provided in the sem conductor nenory card.
(System L[ f‘?z]lt is desirable that part of the conponents of the playback

device that is inhy .. ed. of. | 9gi ¢_dewices, . s.the.s m
targe decoder,ﬁfrgl&%h%?%%g%ﬁ%l h@ﬁ?’t ﬁ% 8}5}5%) B’r %g‘?%‘%ﬂéé%gguq ngatul%i%, be
realized . t e | - i Py

ol erencongic ) B difttettlnigoes. of RN AIbLd® L OBLALREE Y

The syste\crg;nl.%:cl | sSqQ.:apt aj j ﬁﬂ@ I NG ity of re

chi ps on a ?%%ﬂd%}:elﬁésl &]/ﬂgugg%}ggitcgﬁg%(ﬂ)ac a%i %iﬂ%% péggi t dz[at x?heeap urality
of bare chjRsSoR¥Er Ak ghr@ppear ance of one LSI (such a system LSl is :
called a multi-chip nodufe). [0445] The system LSl has a QFP (Quad Fl at

Package) byPs and a PGA (Pin Gid

10 Also, the distribution server is structured to be able to encrypt the key (title
key) itsélf 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 information includes, for example, information

15  corresponding to the above-described MKB, volume ID, and encrypted title key.
With this structure, when, for example, a combination of the identification number
of the semiconductor memory card, the public key contained in the public key
information which will be explained later, and the device key that 1s preliminarily
recorded in the playback device, is correct, a key (for example, a title key obtamed

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]
126



15 Array) type. In the QFP-type systemLSl, pins are attached to the four
sides of the package. In the PGA-type system LSlI, a | arge nunber of pins
are attached to the entire bottom [0446] These pins function as
an interface with other circuits. The systemLSI, 20 which is connected

e e L
ded i nt ' t f ' t b ' , h
erbeced R YEELOBS, IPEReR i LATAFERRLBAP I AR, il o ©

br ondens Engud” o natsHulioR! R AEPHAD [Baby TeeolBg Chler e et “The”

system L conf t i Phier architecture. [0449] A system
LSl conf g!?%fc%%dﬁétgfwg%ﬁgﬁﬂgr architecture includes the following circuit
bl ock?. g@@’-}a] 5- Data Parallel Processor (DPP) The DPP is an
SIMD-Type processor where a plurality of elenental processors performa

same operat i O”Thy}‘é‘cé???dbgﬁﬂii@}é@}siﬁéﬁﬁéticﬁi stIRGOMKafpld PhUBIA] kdy (RE pi xel s

constituting a picture causi’ng operating units, réspectively ‘erbedded in
the el enentahlPHACERRRLoscliFe@RAR BRI ThEH/ptaNesREY), BnNee infsthattdn, On.

10[ 0451] - Instruction Parallel Processor (IPP)
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 information.
[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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The I PP includes: a local nenory 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 15virtual nulti processing unit that causes the processing unit
to execute parallel execution of a plurality. of applications. [0452] - MPU
Bl ock The MPU BLbAkchesk eaidlaa the :lgqslélrfacah@m HIfoppatzqn @§m§§éﬁn‘é{§ldﬁ\ﬁmcor e,

20 external bus interface (Bus Contraol Unit: BCU), control |er, timer,
vect or ir%}lpafpf:arﬁo?ﬁm@%ﬂl} tﬁﬁdﬁﬂ@iﬂ?ﬁﬁﬁf@ﬂ%@ ingéches e Hogutiioa I GPl O
(Ceneral Purpose lnput Qutpu and sync serial interface. 453] - Stream
| 70" B oc kB 6t A APTSOBIsR DR s G APTSIREROG: pieTeR B (HE i i ve
devi ce, hard did‘gs.lk drive devige, and SD nenory card drive device which are
connect ed BRIBEHET BERTH S busses via the USB i nterface and the ATA packet

nterce (0454 o AL THBRK e, st Pl 0 BT  Fi o=
data i npyL{ oo, Wd Blagfll;'aeckt EhRY SaRReant hh8 AYudTRhldde®h the [s%éiﬁlre
information.
(3) A check, based oﬁ 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 information 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; (ii) the hash value of the
public key information calculated in the playback device matches the hash value
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- Menory Control Bl ock The nenory control bl ock perfornms readi ng and
witing fromto the SD-RAM connected therewith via the external buses. The
menory control block is conposed of internal bus connection unit for
controlling internal connection 10 between bl ocks, access control unit for
transferring data wth the SD-RAM connected to outsjide of the systemLSl,
and accedgcladedbinthe signatureoiniomapaiion; apd (Bhube Piaybrsknderisedp qerioTmdhaccess
the SD-RAM [0456] The foll ow ng describes a detailed prqduction procedure.
First, aRa¥Ragk1s18ulenias amreosatishsdr at (s Jydeeth dhaly e romhinationgpfvilie based
on the dr.gw ngs .that show.structures of the enmhodi pgents. And .then the
consti t udATEREHERCY rPﬁtj.ﬂetS&fra‘éqn (A REPEYa Lﬁﬁl&eaocqa@%iﬁ Bui t

el enent s, . Or. LSS, . " Wil e.realizjng the.constituent, el.enents in
5 sl st SRt e SR il B
ke, A o HRFRRdiekidsy theredtne . o Bl voiet i & LRI Y, b EGE RRa [Fnes,
cperat | oneprepaob iy et SpRel, (i tRSkshaet "SR BeARk JbL RS EAERS i i o
Const | tuaheSBieny By PREERE ELLARE el il AR, MAMIA B CA P e, 10

circuit diragk @éﬂﬂcgn&@t&qﬁ%gﬁgd. [ 0457] After the circuit diagramis
conpleted, the inplementatiorf‘design is perfornmed. The inplenentation

desi gn is[043y30rk for creating a board |ayout by 134 determ ning how to
arrange the parts (circuit elenents, ICs, LSIs) of the circuit and the

ggp?g?% gnalnijn?ﬁlez@ﬁbgger ?h?‘z?%ff‘{ d?tg[ﬁfl@%] edhfle, bheideBNRABRN LAY I BNaGlBSI ON 1S
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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5 created, the results of the inplenentation design are converted into CAM
data, and the CAM data is output to equi pnent such as a Nunerical Control
(NC) nmachine tool. The NC machine tool perforns the Systemon Chip (SoC)

i npl enentation or the Systemin Package (SiP) inplenentation. The SoC

i npl ementatjon is technology for printing a plurality of circuits onto a
chi p. Thersiminasly speosded o the §eﬂé@¢ﬂd@pﬁgym§momrca§fh)é;ﬁasjpwg o pllughlyity of
circuits by resin _or the |ike. Through these praqcesses, a system LSl of the
present is§eEsTrerdegirer Thivhesausasdendhe ideatifippiaomprmber (ot ¢hagme. t he

pl ayback devi ce 200, desc¢rj bed in each enpodi ment abave. [0459] . It
shoul d betgﬁcﬁf’@@ll RERkeT Rhthg @i%@%@%ﬁ@gﬁ 61‘d7?Tctﬁ pr amltYe@cagJeée@thebed 15
above may be called IC, LSI, ultra LSI, super LSI.or, the |like, depending on
the | evel SSBHCOMUEYY ZRGTBATY ¢4 g fampered wiih, unayfharized Lopying ¢4 bcREVe ¢ he

Sy o M e L SARTE, SRS e bl B o2

(o ot BRI R PR,
] h ' |j zed Tk '

SL el ur e JSSEOLRSULAR G380 gRBAL HReRD B TRRl halenTOE 1 Todndl o S

ot Wi A ey LRSS 19, FEL T HEBSRM 8 e

information so as'to , onto

har dwar e §ihdChWntindeseri-08 thinpefach enmbodi nent. The present

enbodi men?}pi s realized bly m cf‘lcli.'lﬂgware and hardware part corresponding to the
syst gm LS[IO43glpr dware part other than the part corresponding to the system
LSI, interface part for the mddl eware, interface part for the m ddl eware

and system LS| ,ForihRrfeasm, M K%Fﬁe?&aﬁﬁr@l\é@hﬁ‘oﬁﬁ_ﬁtﬁorpkﬁ&f ad RRNidehefieaidn
corresponding to the systemLSlI, and the user interface part, and when

t hese ar emeniedsefie isemicapidayioackerdemi ead BedeedoRes dighly Rec@epres@tingn W th

each other to provide unique 5functions. [0461] By appropriately
defining drb® interface part for the mddleware, and the interface part for
the m ddl eware and system LSI, it is possible to devel op, independently in

par al | el ,[08B2] user interface part, mddleware part, and system LSl 10 part
of the playback device. This nmakes it possible to devel op the product nore
ef fididently. Nofceraahliz¢ thikethierseariamhctanmbmosye gamslh femexamplay mayhawayes .
[Industrial Applicability] ) ) )
structure in which a recording area for recording highly confidential data such as the
identifier of the semiconductor memory card (hereinafier, 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 is 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 1 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 1s 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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[ 0462] 15A pl ayback device of the present invention does not require a
change in an output frane rate when sw tching between 3D vi deo pl ayback and
2D vi deo pl ayback. The pl ayback device of the present invention is

t heref ore beneficial when connected to a nonitor using the BDM connection
t hat necessitates synchroni zation between éhe utput frane.rate of the

pl ayback HBAEE BSAOEHOHLWISIR ther dara 1§ afaredn e@%@ﬂ#ﬁﬁnﬁ?@ng pi%as 8fdnce
Si gns Li %%% [0463J 100 B 25200 pl%gack devj ce 300£ el evi sj on 400 3D
gl asses 0,30 RRCEST Bnitads tO Hssefond desdy dingnarea.the fonfra CHEVEIGRIDSS get

decoder %?eo éc?r?e%pggﬁgg%I{grggenlo%géi(gn of the data, and returns data that is read out from
the identified storage location.
5 [0441]

An application, which is running on the playback device and is to record
data onto the semiconductor memory card with use of the electronic distribution,
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

10 semiconductor memory card) recorded in the second recording area. Upon receiving
the request, the control circuit reads out the data from the second recording area and
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 distr_ibution data. The public key information and corresponding
distribution data that are sent ﬁqm_ the di_stﬁbut_ion slerver are recorded into the first
recording area. | | |
[0442]

Also, it is preferable that the application, which is running on the playback

20 device and 1s to record data onto the semiconductor memory card with use of the
electronic distribution, preliminarily checks whether or not the application is
tampered with before it i1ssues, 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.

[0443]
Also, the distribution data recorded in the first recording area of the
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56HDM transm ssion/reception unit 7playback control unit 9managenent

I nformati on nenory 10regi ster set 1lprogram execution unit 1012program
menory 13HDW nodul e 14BD-J pl atform 15m ddl eware 16node nanagenent nodul e
1517user event processing unit 18l ocal storage 19nonvol atile nmenory 23, 27

PIDfilter 3lpr,imary vi deo decoder 2032| eft-view video pl ane ..
semlco%ductor ¥nemory carde may not necessarily be accessegI via %e control circuit

provided in the semiconductor memory card.
(System LSI)
It is desirable that part of the components of the playback device that is
5 mainly composed of logic devices, such as the system target decoder, playback
control unit 7, and program executing unit, be realized as a system LSL
[04441]
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 1s
called a multi-chip module).
[0445] |
The system LS has a QFP (Quad Flat Package) type and a PGA (Pin Grid
15 Afray) 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 LSI
thus greatly broadens the use of the present invention,
[0448]
1t is desirable that the system LSI conforms to the UniPhier architecture.
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33right-view video plane 34secondary vi deo decoder 35secondary video pl ane
36PG decoder 2537PG pl ane 381 G decoder 391 G pl ane 40pri mary audi o decoder
41secondary audi o decoder 42m xer CLAIMS 1. A playback device for playing
back data, wherein t he data includes 3D video streans and

base- vi e%@f)gci fication information, 5the 3D video streans include a
left-vie Heo stream and a right-view video stream

A system LSI conforming to the UniPhier architecture 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 paraliel
execution of a plurality of applications. |
[0452]
- MPU Block
The MPU block is composed of: peripheral circuits such as ARM core,
20  external bus interface (Bus Control Unit: BCU), DMA controller, timer, vector
interrupt controller; and peripheral interfaces such as UART, GPIO (General
Purpose Input Qutput), and sync serial interface.
[0453]
- Stream 1/O Block
25 The stream 1/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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one of the left-view video streamand the right-view video streamis a
base-vi ew video stream and the other is a dependent-view video stream the
dependent - vi ew vi deo stream has been conpressi on encoded based on 10 the

base-vi ew vi deo stream t he base-vi ew specification information
specifies which qQne of the left-view video stream and the right-view video
streamis the bdSel Block deo stream when perform ng stereoscopic

pl ayback usi ng the %{D videp streans, the playback device outputs first
pi cture data pi]LéP?esA* andPs Blaskd Blugh uise campasysh of eaudip himputfgutppt, svidgpct ur e

data pieces and the d picture data pieces being obtained by decoding
the | eft-\P¥ W‘&eﬁ“iﬁ%@gﬁ?&?@eﬂ@rﬁr%t lafg EW/“VP‘%!BBthﬂthéh‘Fﬁel@@@B%@ﬂdvel Y,
and ;%Q/en Eﬁform ng 2D pl ayback using the 3D video streans, the

ol ayback BEVCERHYut s each of one of the first and second picture data

pi eceg of 0%153 one of 20 the left-view video stream and the right-view
vi deo “st r[eam]speci fied by the base-view specification infornmation as the

base-vi ew vi deo Wi ce in succession. 2. The playback device
of Claim1, wher Z%%/?gﬁh 1’grﬁiooc ing the 2D pl ayback using the 3D video

, th | I f f.the fi d
second pi ot ur o 5t Seag . c5fyslo bR pE eddife A, SrintS Ao Blesi on,
and SD-RARY cdrihidetel %Qg%ti’ﬂhn\ga &RE E}ét%fnatl BB RNGnE fﬂééIH&'yf ddntior BSEC (r)] nd

picture data pieces of salrd one of t streans tw ce I h’succession, a

cuLput, | O SRR e A T B o
pl ayhack tdewb&e Mbcks! aicBesh, c6MAR hditNGor 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, ICs, or LSIs. |
While realizing the constituent elements in the above manner, buses
connecting between the circuit elements, ICs, 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
clements are secured. With other necessary adjustments, the circuit diagram is
25  completed.
[0457]
After the circuit diagram' is completed, the implementation design is
performed. The implementation design is a work for creating a board layout by
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a reception unit operable to receive a change instruction during the
pl ayback of the 3D video streans, the change instruction causing the
pl ayback device to switch fromone of the stereoscopic playback and the 2D
pl ayback to the other. 10 4. The pl ayback device of Caim1l, conprising: a

| eft-view video, plane nmenory; a right.-vi.ew video

a decoderdC6TENABEANY IRIEHHE 5 bR penS (i CHeieaso S Tl Shgers Freuitiaght - vi ew
15vi deo stream an wi t.ch operable to connect to the left-view
vi deo pl éﬁ%%‘%ﬁ%ﬂé@eﬁ ﬂ%tortﬁﬁﬁ fi ew vi deo pl ane menory, so as to (i)

di rect th[@%%f:st pi cture data pieces into the left-view video plane nenory,
and (ii) t the second picture data pieces into the right Vi ew vi deo

I
o vt oo st eareics W SREDBRGBAGOVHEUE bl AR RO 208 AR MR D ccs
and the 8&5&’ RLSLUAE I RYRERALa1 M SN B RRPERI V) s (0 Anf_t he

| ef t - Vi ew Vi pl ane” menor VI W Vi nmenory

when perf T eagﬁ @%g& g%ﬁ?#ﬁ%ﬂ?%&ﬂ%mcon eRABELRRIBN @yﬁm@hﬁ%back 25

devi ce o rst an pi cture data pil eces of

the one gtfobty hﬁ% RE mubiGHe YA SRrdihe 3 &dehl6n rctﬂ;]ht(sa@wn edRAtSoheam

specifie base-vi ew specification I nformation as t e base-vi ew vi deo
stream Whe @@sﬂeﬁl il PfcRboe (9P RingSlEMmSSRARE] T'Ee sa@ lﬁblexnh@naﬁdiﬁ@ tEIABR

menori es, | east twi ceé In succession. 5. The playback device of aim1l,
conpri si nﬂ)r 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 integration.
[0460]
It is 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 1s 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 middleware and hardware part
corresponding to the system LSI, hardware part other than the part corresponding to
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a left-view video plane nenory; 5a right-view video plane nenory; a
decoder operable to decode the left-view video streamand the right-view
vi deo stream and a switch operable to connect to the left-view

vi deo plane nenory or the right-view video plane nmenory, so as to (i) when

f ' th ic 10.playb ' t 3D vi.d t.

B eot Al P50 Lo U CiaaE o dosBuioled o Fhee DIl et e ramory.

d (b) di t. th ' d [ [ t i.ght - vi vi d
Bl ane. teifBl 35 RIS 5 CRAEh "B oA T oS! EBHBR FaE R U deo
oneof 1 1 TERTbdnorag b dhain st gl Bt RCBBeMEL S CL 110
by the 1 . i . . . T - ¢
"t o bot B GPEEhdlefliey BERLERLL I soBhGHBh Pl Jach A RC B HARE o1 T o
pl anesMeRDL y; wher ein t he pl ayback device outputs the picture data.
pi eces storec? I'n the left-view video plane nenory and the right-view video
pl ane Menpiy:] 20 6. A recordi ng nedi um havi ng recorded thereon data,

wherein tthe data includes 3D video streans and base-vi ew specification

information, thg fébﬁ@@l;ﬁﬁéﬁﬁﬂg fhBChugeaca Pl torv RWnYddeRat aanmand a
right-view video stream one of the |eft-view video stream and the

right - Vi eteiiagée hast 82 ANhd SmRldliwdiasandvisgWeri deS1, St rieaposeibtt ttbedeteltay, is a
dependent - vi ew vi deo stream the dependent-view video stream has been

conpr essiipdepeRdatBdirbpaetelothd ier ingefavt arty hdédiewtreepart, and system LSihe
base-vi ew specification information specifies which one of the left-view
vi'_ deaost paanviiitt phgbadkgbévive. eThivimslessit reasiblestd Hevdiops ¢hes ipevduct demest r eam

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 monitor.

[Reference Signs List]
[0463]
1060 BD-ROM
25 200  playback device
300 television
400 3D glasses

500 remote control
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when perfoi mng stereoscopi c playback using the 3D video streans, the

pl ayback device outputs first picture data pieces and second picture data
pi eces, the 5 first picture data pieces and the second picture data pieces
bei ng obtained by decoding the left-view video stream and the right-view
vi deo stream especgq/ﬁ%‘y and when perform ng 2D pl ayback using
the 3D video s reans épl ayback device outputs each of one of the first
and second pl\(,:VE é? ﬁl eces of one of the 10 | eft-view video stream and
the right-vie Fesm specified by the base-view specification
information as 4t he b@?&e%'t%eyh&%%eFt ream at |east tw ce in succession.

5b plane composition unit

5 6 HDMI transmission/reception unit
7 playback control unit
9 management information memory
10 register set
11 program execution unit

10 12 program memory
| 13 HDMV module
14 BD-J 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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41 secondary audio decoder

42 mixer
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CLAIMS

1. A playback device for playing back data, wherein

the data includes 3D video streams and base-view specification information,

the 3D video streams include a left-view video stream and a right-view
video stream,

one of the lefi-view video stream and the right-view video stream is a
base-view video stream and the other is a dependent-view video stream,

the dependent-view video stream has been compression encoded based on
the base-view video stream,

the base-view specification information specifies which one of the left-view
video stream and the right-view video stream is the base-view video stream,

when performing stereoscopic playback using the 3D video streams, the
playback device outputs first picture data pieces and second picture data pieces, the
first picture data pieces and the second picture data pieces being obtained by
decoding the left-view video stream and the right-view video stream, respectively,
and

when performing 2D playback using the 3D video streams, the playback
device outputs each of one of the first and second picture data pieces of the one of
the left-view video stream and the right-view video stream specified by the
base-view specification information as the base-view video stream at least twice in

succeession.

2. The playback device of Claim 1, wherein
when performing the 2D playback using the 3D video streams, the playback
device outputs each of the one of the first and second picture data pieces of said one

of the streams twice in succession, and
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by thus outputting each of the one of the first and second picture data pieces
of said one of the streams 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.

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.

4. The playback device of Claim 1, comprising:

a left-view video plane memory;

a right-view video plane memory;

a decoder operable to decode the left-view video stream and the right-view
video stream; and

a switch operable to connect to the lefi-view video plane memory or the
right-view video plane memory, so as to (i) direct the first picture data pieces into
the left-view video plane memory, and (ii) direct the second picture data pieces into
the right-view video plane memory, wherein

when performing the stereoscopic playback using the 3D video streams, the
playback device outputs the first picture data pieces and the second picture data
pieces, which are respectively stored in the left-view video plane memory and the
right-view video plane memory, and

when performing the 2D playback using the 3D video streams, the playback
device outputs each of one of the first and second picture data pieces of the one of
the left-view video stream and the right-view video stream specified by the

base-view specification information as the base-view video stream, which is stored
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in a corresponding one of the video plane memories, at least twice in succession.

5. The playback device of Claim 1, comprising:

a left-view video plane memory;

a right-view video plane memory;

a decoder operable to decode the left-view video stream and the right-view
video stream; and

a switch operable to connect to the left-view video plane memory or the
right-view video plane memory, so as to (i) when performing the stereoscopic
playback using the 3D video streams, (2) direct the first picture data pieces into the
left-view video plane memory, and (b) direct the second picture data pieces into the
right-view video plane memory, and (ii) when performing the 2D playback using the
3D video streams, direct the one of the first and second picture data pieces of the one
of the left-view video stream and the right-view video stream specified by the
base-view specification information as the base-view video stream mto both of the
left-view video plane memory and the right-view video plane memory, wherein

the playback device outputs the picture data pieces stored in the left-view

video plane memory and the right-view video plane memory.

6. Arecording medium having recorded thereon data, wherein

the data includes 3D video streams and base-view specification information,

the 3D video streams include a left-view video stream and a right-view
video stream,

one of the left-view video stream and the right-view video stream is a
base-view video stream and the other is a dependent-view video stream,

the dependent-view video stream has been compression encoded based on

the base-view video stream,
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the base-view specification information specifies which one of the lefi-view
video stream and the right-view video stream is the base-view video stream,

when performing stereoscopic playback using the 3D video streams, the
playback device outputs first picture data pieces and second picture data pieces, the
first picture data pieces and the second picture data pieces being obtained by
decoding the left-view video stream and the right-view video stream, respectively,
and

when performing 2D playback using the 3D video streams, the playback
device outputs each of one of the first and second picture data pieces of one of the
left-view video stream and the right-view video stream specified by the base-view

specification information as the base-view video stream at least twice in succession.
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