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Descri pti on RECORDI NG MEDI UM ON WHICH 3D VIDEO I S
RECORDED, RECORDI NG MEDI UM FOR RECORDI NG 3D VI DEO, AND
REPRCDUCI NG DEVI CE AND METHOD FOR REPRODUCI NG 3D VI DEO
5 Technical Field [0001] The present invention
relates to an application format when 3D graphics is
recorded on a recordi ng nedium Background Art
10[ 0002] . In resesdryedsn the next generation
DVD standards called the Blu- ray disc and HD DVD have
REBGRDIHGWEMHUMEMWHEUHJHWEBEOESHEQHREEUiRECDBDIHGMEDIUM
hi gh-qual ity sound optical discs have been conmon
FORMECORIBENG 3DIBLDBO3]| AND REPROIREYENGI DAY IGEARNDWRIFHOD FOR
novi ng i mages that can be recorded on such optica
di scs, while convBRPRERECINUDSDaVeDED ( St andard
Deflnltlon) Blu-ray discs are HD (Hi gh Definition)
TeGRRRCResBEALEons up to 1920 x 1080, and therefore can
store therein 20 i mages having higher inmage quality.
[OP g In recent years the nunber of visitors to

ﬂDVI theaters has en dec&e%sln with the expansion
’g% d.rgfl? ion re an application format

when 3D graphics is recorded on a recording medium.

Background Art

[0002]
In recent years, the next generation DVD standards called

the Blu-ray disc and HD DVD have been established, and therefore

high definition and high-quality sound optical discs have been

commorn among users.

.[0003]

Regarding quality of moving images that can be recorded
on such optical disics, while conventional DVDs are SD (Standard
Definition), Blu-ray discs are HD (High Definition) with
resolutions up to 1920 x 1080, and therefore can store therein
images having higher image quality.

[0004]

In recent years, the number of visitors to movie theaters
has been decreasing with the expansion of package media such
as DVDs. Therefore, in the U.S. and in Japan, establishment
of movie theaters in which visitors can enjoy three dimensional
movies (3D movies) have been encouraged in order to increase

the number of visitors to movie theaters. One of the factors
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as DVDs. Therefore, in the U S . and in Japan,

establi shnment 25 of novie theaters in which visitors

can enjoy three di nensional novies (3D novies) have

been encouraged in order to increase the nunber of
visitors to novie theaters. One of the factors that
contributes to such changes in the novie theaters is

th&@aé%ﬂ‘rﬁ@&ééﬁ@?%cﬁa@%?%‘s‘i%"% OREA 1 WIGRL3D: o g

graphi Cs can be genérate onparatrvely easily since

n i€ ek [ :
oL RS ESE Sl PSRRI D IR ST 6 G can e

geﬁagg%euagm%ﬁpaw%@pt c£8604d8gne8 hhe-PAHOY erdBI i GRSH: 5
next generation DVDs such as Blu-ray discs and HD DVDs
ha¥kl beba d@sier e@iby many cs@iter graphics). Patent
Docunent 1: International publication application 10
[0B05]2005-119675 Di scl osure of the Invention The
Probl enms to be Sol ved by the Invention [0006] Although
bei ngncapablof eficki aflackgirayimy BackoBeromesrirdesl on the
frombeginning to end is enough at the novie theaters,
abguehmphiyback nexhgensyardgien RVDe darch asihtu-ocaic diske and
3D technolo%y o
HD DVDs will be desired by many users.

Patent Document 1: International publ ication application

No. 2005-119675

Disclosure of the Invention

The Problems to be Solved by the Invention

{0006]

Although being capable of simply playing back 3D content
from beginning to end is enough at the movie theaters, such
playback is not enough in order to introduce the 3D technology
to homes in a form of an optical disc. That is, it is necessary
to ensure that random access and the like can be performed as
before in terms of usability for users when introducing the
3D technology to homes. As a method of realizing 3D viewing
at home, a method of using parallax video (composed of two video
streams that are based on binocular parallax) may be taken into
consideration. Inthat case, itisproblematichowto synchronize
the two video streams at the time of random access in order
to ensure that random access can be performed. If the two video

streams cannot be synchronized, a time period might occur in
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to homes in a formof an optical disc. That is, it is
necessary to ensure that random access and the like
can be performed as before in terns of usability for
users when introducing the 20 3D technol ogy to hones.
As a nethod of realizing 3D view ng at hone, a nethod
of using parallax video (conposed of two video streans

t hat . d [ I ; ir |
R 4R8P0 DoP UL O G 8 PR SO B

v1<§¥8‘3£{9@é{r eca{lﬂ'?og W \ﬁieggbgeat [aapscat %Q@rtf) @fback from

random access i n order to ensure that random access
an G RS- PSS £ oh8d nlefa £ BB EWG- A AR08 EEEMRICBA R REmed .

synchroni"’zed, a time period mght occur in which one
ThYbdeg SiéLase Caidendropaity fieeasied mhdlt el d i tdievided

vi deo stream cannot be decoded when the user plays
tokaakcbaem amaphidddry, steeepoiopiatvidvinly nandgmarallax

access can be perfo nmed. This is because data
viteoesaanytf be pkaybamkdi s$nnestichr buimdegesitd.a decoder.

As a result, stereoscopic view ng using parallax video
[ooafhot be performed in such time period. [0007]

The present invention has an objective to provide a

r ecof e ngrasenemiviven tilerc hasarkfonPhdeessveafoperovide a

reliably 10 perfornmed in playing back 3D graphics. _.
recording medium with which random access cCan be reliably
performed in playing back 3D graphics.

Means to Solve the Problems

[o008]

In order to achieve the above objective, one aspect of
the present inventionisarecordingmediumcomprising: adigital
stream area in which a digital stream is recorded, the digital
stream including a plurality of temporally-arranged GOP (group
of pictures) pairs; and a map information area in which map
information is recorded, the map information indicating entry
addresses in one to one correspondence with entry times on a
time axis of the digital stream, each of the entry addresses
showing a beginning of a corresponding one of GOP pair regions
in the digital stream area, wherein each of the GOP pairs is
éomposed of a first—type'» GOP and a second-type GOP, each
first-type GOP is data indicating a set of plain view pictures
to be played back from a corresponding one of the entry times,
and each second-type GOP is data to be played back together

with a corresponding one of the first-type GOPs to provide a
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Means to Solve the Problens [0008] In order to
achi eve the above objective, one aspect of thepresent
invention is a recordi ngnedi unconprising : adigital 15
streamarea in which a digital streamis recorded, the
digital streamincluding a plurality of
tenporal |l y-arranged GOP (group of pictures) pairs; and
use RRy! AAIBLAON,P £4rich WRI ehelBly | pAOTIENAN the data
recorded, the map information indicating entry
inBAYEsRPs A anel eReweehl £sRANde e Middtd@ild pictures
tinmes on a 20 tinme axis of the digital stream each of
and herenidy sddirsisess showingwardegi nning of a
correspondi ng one of GOP pair regions in the digital
Ef fddeai ajten, Iwhetteion each of the GOP pairs is conposed
of a first-type GOP and a second-type GOP, each
[oddglst-type GOP is data indicating a set-of plain view
pictures 25 to be played back froma correspondi ng one
of tWﬁe:]:ertpﬁzeyabpwes,stated structure, since the pairs of the

first-type GOPs and the second-type GOPs exist in the GOP pair
regions indicated by the entry addresses in the recording area
of the digital stream that correspond to the entry times, it
is possible to reliably allow a user to perform stereoscopic
viewing of moving pictures even when playback starts at an
arbitrary entry time on the time axis of the digital stream.
Therefore, the user can easily enjoy viewing 3D graphics at
home.

[0010]

Each of the first-type GOPs and each of the second-type

GOPs may be divided into a first-type set of packets and a

second-type set of packets, respectively, the first-type sets
of packets and the second-type sets of packetsmay be multiplexed
together, all of the packets being assigned with consecutive
packet numbers according to an order of multiplexing, a header
packet from among each of the first-type sets of packets may
precede, on the digital stream, a header packet from among a
corresponding one of the second-type sets of packets, and each
of the entry addresses in the map information may be represented
as one of the packet numbers assigned to a header packet from -

among a corresponding one of the first-type sets of packets.
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and each second-type GOP is data to be played back
together with a correspondi ng one of the first-type
GOPs to provide a user with a stereoscopic view of
the digital stream the data indicating a difference
bet ween a set of stereoscopic pictures and the set of
plain view pictures. Effect of the Invention 5[0009]
[Oxﬁg? the above-stated structure, since the pairs of
first-type GOPs and the second-type GOPs exist in

- the £O DAL, 284005100k 6t o0l e, oL AU £95E% 1

int recordi ng area of Stream

co%&?%éggpaﬁﬂgt f)ifg]@— & 3@615 ] iflﬁ.torgep tioSoHQ S&M@S Fhdence
reli y ng

afl ow a us to perform stereoscopic Vi

wi®h PBYI OGP GLiNES arRihsn ,P'b%’/?@!é@i%?aFéékéEs_af‘rom the
arbitrary entry tinme on the timé axis o he digital

resbi-eay hBeLiehoif, atbEr88BEcCRNLRAChE Yo £OI PYaNdEM EFs, it
3D graphics at honme. 15[0010] Each of the first-type

i@ e eaehl 0bbl et fiype - G0Bs qup/tba vdiddddtskoder
into a first-type set of packets and a second-type set
wichop&ckehdingespeetewshyy theafi Thexefpeeseis DE possible

packets and the second-type sets of packets naybe
tonbinneplakedly 20rvoigit rdrereddceia e qyckessaygiing from an

assigned wth consecutive packet nunbers according to
engFyopeiait gesaued iy dxiengsesd WHeggspndom access is performed

on a video stream.
[0012]

Each of the second-type sets of packets divided from a
corresponding one of the second-type GOPs may be located before
a next one of the entry addresses that is immediately next to
one of the entry addresses that relates to a corresponding one
of the first-type GOPs.

[0013]

It is ensured that a complete pair of the first-type GOP
and the second-type GOP can be sent to the video decoder by
reading packets from a packet (m) indicated by an entry address
(i) to a packet (n-1) immediately preceding a packet (n)
indicated by an entry address (i+l). Since it is ensured, in
the case of performing random access with reference to the map
information, that the complete pair of the first-type GOP and
the second-type GOP which can provide stereoscopic viewing are
sent to the video decoder, the decoder can realize high-speed

operation that quickly responds to a skip operation by the user.
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packet from anong each of the first-type sets of
packets may precede, on the digital stream a header
packet from anong a correspondi ng one of the
second-type sets of packets, and each 25 of the entry
addresses in the map informati on may be represented as
one of the packet nunbers assigned to a header packet
fr . COrres j .of the first-type sets
Brloﬁgr%eggﬁ%&qﬁeéfi]ﬁ?g%ggw%ﬁésentry addr esses each
[0 W ng a header packet of a corresponding first-type
are in one to one correspondence with the entry
rrdd MBS 1Bhelef @8 owP 118t NWs Backehe JdPitdei Swing using
recording mediumin accordance with the entry
paPii £6SLSded!
i spossi bl etoreliabl ysendt hefirst-typeGOPtoavi deodecode
r wigitouw send ng sthnecessarygfdatBD-Aberefore, it is
possible to i nmmedi ately provi de stereoscopic view ng
st arritp Bhowsam examp lgodHita desiucedrdpit die AYset ipsdored
random access is perforned 10 on a video stream
in[®0iR]le (XXX. MEB8h;of the second-type sets of packets
di vided from a correspondi ng one of the second-type
GOPsF Hay4 fhawst @ a¢ lpefiorsadhdeitwsss sheth¥ ehtly ypnd the
addresses that is immediately next to 15 one of the
PLentry addresses that relates to a correspondi ng one of
the %ié?%'éﬁgﬁé<§%q%xéﬂ&3%}%k management information of an

AV clip stored in a clip information file;

FIG.6 shows a relationship between,PTSs allocated to a
plurality of pictures composing a video stream for a left eye
(left-eye video stream) and PTSs allocated to a plurality of
pictures composing a video stream for a right eye (right-eye
?ideo stream) ;

FIG.7 shows a reference relationship between pictures;

FIG.8 schematically shows an example of multiplexing of
the left-eye video stream and the right-eye video stream;

FIG.9 schematically  shows another example of
multiplexing of the left-eye video stream and the right-eye
video stream;

FIG.10 schematically shows how each of the video streams
is multiplexed in the AV clip;

FIG.1l1l is ablockdiagram showinga structure of a playback
apparatus 2000;

FIG.12 is a flowchart showing video decoding processing
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It is ensured that a conplete pair of the first-type
GOP and the second-type GOP can be sent to the video
decoder by 20 readi ng packets froma packet (m
indicated by an entry address (i) to a packet (n-1)

i mredi ately preceding a packet (n) indicated by an
entry address (i+1) . Since it is ensured, in the case

bypé Qféé rgggg?%gpggﬁgaccess with reference to the map

i hf ormati on, "conplete pair of the first-type

COP and 25 Lhg,Secondytype &F Wi ﬁgmg agh859¥£d§§e’?tem;

stereoscopic viewng are sent to the vi deo deco

the gegoder; cam.18akiZ& dH A0 IRAAALBAN At OPnd D&t ructure
qui ckl'y responds to a sKip operati on by the user.

of Bai eEcbegengphi@nuf sbhe Drawings [0014] FIGS. 1A 1B
and 1C show principles of sterejscopic view ng using
par abf@x. védeasBHREHA 2 sshewswahsir tic telt e of ive BDJROMrate
an elementary stream of 3D video;
FIG.16 shows a structure of an index table including 3D

flags;

FIG.17 shows an example of a structure of anAvV clip stored

.in a stream directory;

FIG.18 shows a structure of a play list when the left-eye
video stream and the right-eye video stream are recorded as
separate digital streams;

FIGS.19A and 19B show a difference between a focal point
of the eyes when the user actually looks at an object and a
focal point of the eyes when the user performs stereoscopic
viewing;

FIG.20 shows play list information when a plurality of

- sub paths exist;

FIG.21 shows how the user views an object displayed on
a display at the time of playing back 2D graphics;

FIG.22 shows how the object appears to pop out towards
the user from the display at the time of playingback 3D graphics;

FIG.23 shows a table in which each sub clip is in
correspondence with an audio data piece, a subtitle and a menu;
and

FIG.24 shows a flowchart showing inquiry processing that
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FI G 3 shows an exanple of a structure of an AV clip

stored in a file (XXX. MTS); FIG 4 shows a :

rel ati onship between the AV clip and the PL; 10FIG 5

shows an exanpl e of managenent informati on of an AV

clip stored in aclip information file; FIG 6

shows a relationship between PTSs allocated to a
._-plural Lty ict S| ' r 1@ved.
incfuite® th t()i%e AP REo IRes LD Bt 080 S saraf o518,

eye eo strea and PTSs allocated to

De 2 A D Rumkd i HelHBBrcQEPOSi Ng a video stream

tor—a rrght—eye (rTght-eye video stream; FIG 7 shows

1000 T ef erengg:Rejati onship between pictures;

FI G 8 schematically shows an exanple of nultiplexing
200¢f the |e%ﬂa§%édw depastream and the right-eye video

stream 0O FIG 9 schematically shows anot her exanpl e
210 nmul ti pleexiroy afritfee | eft-eye video stream and the

right-eye video stream FI G 10 schematically
22@hows howtesctk dfufifiee vi deo streans is nultiplexed in

the AV clip; 25FIG 11 is a bl ock diagram showi ng a

231 r uct ur e fstenpltausetk dgseaest us 2000; FIG 12 is a
flowchart show ng vi deo decodi ng processing

2301 demultiplexer

2302 video decoder ,

2303 left-eye video plane

2304 right-eye video plane

2305 sub video decoder

2306 _sub video plane

2307 PG decoder

2308 PG plane

2309 16 decoder

‘2310 IG ?lane

2311 image processor

2312 image plane

2313 audio decoder

2400 | plane adder

2500 program memory

2600 management information memory
2700 program execution unit
2800 playback control unit

2900 user event processing unit
3000 display



10

15

20

25

by a video decoder 2302; FI G 13 shows a structure

of a hone theater system FIG 14 is a-block diagram

showi ng an internal structure of a recordi ng nedi um

40; 5FI GS. 15A, 15B and 15C show how to effectively

generate an elenentary stream of 3D video; FIG 16

shows a structure of an index table including 3D

ags; . FI 17 shows an exanple of a

4Oébructure %?eEﬁP%ﬁo%%?pgé?%%%ﬁ 10 in a stream

hrectory,; 18 shows a.structure of a
SOgPay li st 5$$$F?h%o?£¥§ieye vi deo stream and the

’4Oright-eye yéggga§é§2§?%§£§tﬁgcorded as separate

digital streans; 9A and 19B show a difference
a1between a o088 PQ-HEeL5 of the eyes when the user
~actually | ooks at an object and a focal point of the
42eyes when hieetsLl Penéesibngt gheescopi ¢ vi ew ng;
FI G 20 shows play list informati on when a plurality of
43sub pat hs exesiari20féfePdtshgwanhow the user views an
obj ect displayed on a display at the tinme of playing
44back 2D graphprsgram generafliGg2@nshows how t he obj ect
appears to pop out towards the user fromthe display
45at the tinpubtipleying buekespiggaphiiEs; FI G 23 shows
a table in_which each sub clip.is in
46 format processing unit

Best Mode For Carrying out the Invention

[0016]

The following describes the embodiments of the present
invention with reference to the drawings.

(First Embodiment)

1. Principles of stereoscopic viewing

Firstly, the following describes the principles of
providing stereoscopic viewing using a display for home use.
There are two major methods of realizing stereoscopic viewing:
amethod using holography technology and a method using parallax
video (composed of two video streams that are based on binocular
parallax) .

[0017]

The method using the holographic technology can allow
us to view an object in an image stereoscopically in exactly
the same manner as we usually recognize a physical object.
However, although technical theory has been established, it

is very difficult, in the case of moving images, to realize,
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25 correspondence with an audi o data piece, a subtitle
and a nenu; and FI G 24 shows a flowchart show ng
i nquiry processing that inquires to the display
whet her 3D graphi cs can be displayed. Description of
Nuneral References 1000BDI ROM 2000pl ayback appar at us
5 2100BD- ROM drive 2200track buffer 2300systemtarget
. decoder 2301denultipleXer 2302vi deo decoder .10 .
w1 S BB TR Y ane-2 SO GRS i ais T Zigdne the
ho f §8§§5Q1<‘:’ It%%%n%%.%%‘ii/eg irgéeoéﬁg Qfo\ill%%ﬁngj cacﬂﬁauter anddisplay

device are necessary: the computer capable of performing an

- enormous amount of calculation to generate moving images for

the holography in real time, and the display device having a
resolution great enough to draw thousands of lines in a space
as small as 1 mm. ";Pherefore, it is a reality that the holographic
technoiogy has rarely been realized for commercial purposes.
[o018]

In the method using parallax video, on the other hand,
the stereoscopic viewing can be realized by preparing pictures
for a right eye (right-eye pictufes) and pictures for a left
eye (left—eyé pictures), and allowing the right eye pictures
to be seen only by the right eye, and the left-eye pictures
tobe seenonly by the left eye. FIGS.1A, 1Band 1Cshowprinciples
of stereoscopic viewing using parallax video. FIG.1lA is a top
view showing how the user looks at a comparalt;lvely small cube
in front of the user, FIG.1B shows how the cube looks when the
user looks at the cube with the left eye, and FIG.1C shows how
the cube looks when the user looks at the cube with the right
eye. As shown in FIGS.1B and 1C, angles from which a picture
is captured are different between the left and right eyes. The
stereoscopic viewing is realized by combining, in the brain,
such pictures captured by the left and right eyes fromdifferent
angles.

[0019]

This method has a merit that stereoscopic viewing can

10
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2307PG decoder 15 2308PG pl ane 23091 G decoder 23101 G
pl ane 2311i mage processor 2312i mage pl ane 20 2313audi o
decoder 2400pl ane adder 2500pr ogram nenory
2600managenent information nmenory 2700program
execution unit 25 2800pl ayback control unit 2900user
event processing unit 3000di spl ay

be realized by preparing only two pictures (one for .the right
eﬁfe, and the other for the left eye) viewed from different
observing points. Some téchnologies using this method have been
put to practical use by technology focusing on how to allow
pictures each cofresponding to the right eye and the left eye
ﬁo be seen only by the corresponding eyes.

[0020]

One of the technologies is called a successive separation
method. In such method, th.e left-eye pictures and the right-eye
pictures are displayed alternately on the display. When the
user observes the displayed pictures through successive-type
stereo glasses (with liquid crystal shutters), left and right
scenes are superimposed onto each other by spectrum reaction
of eyes. Thus, the user recognizes the pictures as stereoscopic
pictures. More specifically, at the moment when a left-eye
picﬁure is displayed on the display, the successive type stereo
glasses bring a liquid crystal shutter for the left eye into
a light-transmitting state, and a liquid crystal shutter for
the right eye into a light-blocking state. At the moment when
a right-eye picture is displayed on the display, on the other
hand, the successive-type stereo glasses bring the liquid
crystal shutter for the right eye into the light-transmitting
state, and the liquid crystal shutter for the left eye into
the light-blocking state. With such method, the left-eye and
right-eye pictures can be seen by corresponding eyes.
[0021]

Thus, in order to alternately display left-eye pictures

11
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4000st er eoscopi ¢ gl asses 5000renote contro

40r ecordi ng apparatus 41vi deo encoder 5 42materi al
generating unit 43scenari o generating unit 44BD
program generating unit 45mul tipl exi ng processing unit
46f ormat processing unit 10 Best Mdde For Carrying Qut
the I nvention [0016] The foll ow ng describes

o B TE Pl AP ATV g qpomene
(e POLBLRSL SRR AL D 5 o oF iant s

pi8t@HeasCOPLG IS NE Uil BlcaedbspbayedDFa e nEE8od while
There are twomaj ormet hods of realizing stereoscopic

onViens g@icﬁuﬁgé hoek L@ﬂéﬂ.d@@gﬂrﬁﬁhﬁetc@@lﬂn@hogkmﬁrd two
nmet hod usi ng paral | ax

dimensional movie. Accordingly, such method is suitable for

use in a display capable of performing rewriting of a screen

comparatively fast.

[0022]

Another technology uses a lenticular lens. The left-eye
pictures and theright-eyepicturesarealternatively displayéd
in the time axis direction in the above-mentioned successive
separationmethod. However, inthe technologyusingalenticular
lens, left':—eye pictures and right-eye pictures are arranged
altrernatively in a longitudinal direction on a screen
gimultaneously, and the lenticular lens is attached to the
surface of the display. Whén the user views pictures displayed
on the display through the lenticular lens, the pixels composing
the left-eye pictures are viewed only by the left eye, and the
pixels composing the right-eye pictures are viewed only by the
right eye. Since it is possible to allow the right eye and the
left eye to view the pictures having parallax, the user can
recognize the pictures displayed on the display as stereoscopic
pictures. Note that this is not }limited to a lenticular lens,
and a device having the same function (e.g. ligquid crystal
element) may be used. A further alternative is a method by which
vertical polarized filters are provided on pixels for the left

eye and horizontal polarized filters are provided on pixels

12
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20 video ( conposed of two video streans that are
based on binocul ar parallax). [0017] The nethod usi ng
t he hol ographi c technol ogy can allow us to view an
object in an inmage stereoscopically in exactly 25 the
same manner as we usually recogni ze a physical object.
However, although technical theory has been :
f_oxe%h@bﬂgﬁﬁs%gé ! ah MR il fiEHId014:% AdMe 6888e@f in which
movi ng Trmages, to realize, wth current fechnol ogy,
(it hevet-ereasceBi&rYi-ew APl HekNgs theshlBaPhi Tens for the
technol ogy since the follow ng conputer and displ ay
le Fle\dRE agkie (Neses SRy zdiea LAy icapabledefl with a lens
perform ng an enornous anmount of calculation to
foeherdigt theyxd Nghi paddowsothdutke twtegs@phye therddadplayed
time, and the display device having a resolution great
picnougdh soedeawcobhbosahds of lines in a space as snal
as 1 mm Therefore, it is areality that the
[0@@3 bgr aphi c technol ogy has rarely been realized for
commer ci al purposes. [0018£ 10l n the nethod using ,
par alhenekedronedriohed ohfeRoRard, PURY istid%e SfE3FREcoPLic

_viewing can be real.ized by preparing pictures for a ,
vigWwypd WyERgr FhRt PayR IRt %/ﬁlé?? gaealhﬁéﬁgﬂwﬂya Yt

) | eft.- [ d all ow h [
G 5 SoBLEHEES )y DS, LM B PO ¥R o
left- i Gt 15 tob t I :
oo L BUEgP EAALER 5810, HEPRRAYPY I | ELLG 0 o oo

re%%f%@%%g;,'hv%%ﬁ% Ald ag,g,vi gdeRer LG JAJS 8 Jﬁgehefa eW o rious

oW ng e user oks af a conparatively snal

te ooﬁlé&iéé 1Pk s thewdseb oFl LadB-shows mBeWohheh s Hhe 1ike

s when the user | ooks at thHe cube with the left
ha®¥ebe@fdstibGedCeghaws shawt2dd e yhertaoksy Whedrdd-opic

user |ooks at the cube with the right eye. As shown in
vidh Gy lBsand p&raangkesifieom which a picture is

captured are different between the left and right
[oeyels. The stereoscopic viewing is realized by

conbi ning, in the brain, such pictures captured by the

| ef tAhphowglght @yesripohedi I$egenen 2alahgdeshe successive
separation method and the polarized glasses method as examples,
methods for providing stereoscopic viewingusingparallaxvideo
arenot limited to these, and can be any methods that use parallax
video.
2. Data structure for storing parallax video (hereinafter also
feferred to as “3D pictures”) for allowing the user to perform
the stereoscopic viewing.

Thé following describes a data structure for storing 3D

pictures in a BD-ROM which is a recording medium pertaining

to the present application.

[0025]

13
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[0019] This nethod has a nerit that stereoscopic -
viewing can be realized by preparing only two
pictures (one for the rtght eye, and the other for the
left eye) viewed fromdifferent observing points. Sone
t echnol ogi es using this nethod have been put to
practical use by technol ogy focusing on howto allow 5

pi C{ﬁ;ﬁ ?e%g gog{f&@&p@é Rg é@e ERerbMINiLE¥E -ABM td8hown

| ef e seen only by the correspondi ng eyes.

. in LO@&PJ}th tier £L0R t@fe £BB fr?%ﬂ@%ﬂ%&ﬁt ifS gedlel, esn@ a track

successi ve separation nethod. I'n such nethod, the

on lc&fd Bgyﬁoﬂl €& Wigsy@and, thentiraht 1 eye A0 phedhirgs ateck is
di spl ayed alternately on the display. Wen the user

us\Ef ¥esmkhei fi S pipyed peaheresrohraugmner circumference
successi ve-type stereo glasses (with [iquid crystal

to shiti t ener | efirand adghte scemes darecdkupdrsi naserd odrlo &

- each other by spectrumreaction of eyes. Thus, the

latser] Te oz et dheaprsserdodégpire -1§his track
pictures. Mre specifically, at the nonent when a

coneisteys pireadeln axfizspRayeHFnt FEaft 8pPay Taafk out area.

successi ve type stereo glasses bring a I| UId Q{ %
The gtiale fERatHe YR Pregent BI4F Jij}ﬁ 213 %ﬁi"&‘% %]g aving

" state, _and a liquid crystal shuttenifor t .ri ht ﬁ%eer
2 Hhyisd &Y ﬁﬁﬁﬂbﬁoékﬁﬁg‘" SR EXETHE R ’% 7

2 gitor éedp'fhé*&?u'@ie%é?@%atyiﬂeggpéi‘ésggﬁééi% B 45 e
aPPgh?aﬁ"%lﬁsf?nr %Ftﬂgospﬂié %b gfvl %)g&iél%%%u(%i& thﬂrté&ory

| str{w%&%‘é ﬁeﬂl é‘%@ %%&eﬁ@eﬂg&?@ birQCéﬂeD%D ROM, a

su nmet h [eft-'eye and 25 right-eye

BD@VC&H&% 11%9 1SRN P £6F HRIRANE! REOEYESretO82E] and an
h In order to alternately display |eft-eye

1neé§tE&§é (aRdeki. gbimeye PRI ClAVes SN dihedddmy ax SCLIPINFO
direction, for exanple, it is necessary to display 48
dipketuies éasmmfdirghtoaydah@fa RROFRAGS)iFectzory exist
second in the successive separation nethod while -
bedBlvytB4 pDEMVudésearerdi.spl ayed in a second in a
standard two
[0026]
An index table showing a title structure is stored in
a index file (index. bdmv). Titles are units of playback. For
example, a main film is recorded ina first title, a director’'s
cut is recorded in a second title, and bonus content is recorded
in a third title. The user can specify a title to play back
(e.g. specifying “play back Nth title”) using a remote control
or the like that comes with the playback apparatus.
[0027]
In a STREAM directory is stored a file (XXX. M2TS)

including therein an AV clip in which AV contents such as video
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5 di nensi onal novie. Accordingly, such nethod is
suitable for use in a display capable of performng
rewiting of a screen conparatively fast. [0022]
Anot her technol ogy uses a lenticular |ens. The
| eft-eye 10 pictures and the right-eye pictures are
~alternatively displayed in the time axis direction in
bove ne ed suc sive separation et
ané‘o are Hl r].h r%iojl gg§ % ow ap emaméaul a?P rae%tgfucture

of':ﬁ Eweé’fl ‘ire%tslﬁ%é Ikg'ig ﬁ%ﬁx PiChrdy o8 dhdih anaed; s,

er natl y In | ong di rectl on on Screen

inlénsippida slpzm@ﬂdié he .4 i Cﬁ'l@&tagnétkéaﬂt fached,

to the surface of the display. he user views

of piekdr est dhsphayedsencthe ehsphay abgs?@gb $PEeam, a video
| enticular lens, the pixels conposing the left-eye

stpeahUf&s tﬁteelé/ftew@ onéyt byvéeRe deef brexem) andvifeo stream
pi xel s conposing the right-eye pictures are vi ewed

foantiebyithe 20er (ghtheyeyeSrhdeci strsappssndl €hé Olike are
allow the right eye and the left eye to view the

muptéplegsdhadieng, pahal Lakt -ehie uséeocanream is played back

as 2D video, and also is played back as video for the left eye
in the case of allowing the user to perform stereoscopic viewing

of moving pictures (in the case of playing back the digital

. stream as 3D video). The right-eye video stream is played back

together with the left-eye video stream in the case of allowing
the user to perform stereoscopic viewing of moving pictures.
Also, as shown in FIG.3, 0x1011 is allocatéd to the left-eye
video stream as a PID, and 0x1012 which is different from the
PID of the left-eye video stream is allocated to the right-eye
video stream. This allows the video streams to be distinguished
from each other. Each of the video streams is recorded after
havingbeencompressedandencodedaccording tothe MPEG-2method,
MPEG-4 AVCmethod, SMPTE VC-1 method or the 1like. An audio stream
is recorded after having been compressed and encoded according
to the Dolby AC-3 method, Dolby Digital Plus method, MLP method,
DTS method, DTS-HD method, linear PCM method or the like.
[0028]

In a PLAYLIST directory is stored a play list file (YYY.
MPLS) including thereinplay list information inwhicha logical

playback path (PL) in the AV clip is defined. FIG.4 shows a
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recogni ze the pictures displayed on the display as
stereoscopic pictures. Note that this is not limted
to a lenticular lens, and a device having the sane
function (e.g. liquid crystal 25 elenent) may be used.
A further alternative is a nethod by which vertica

pol arized filters are provided on pixels for the |eft

reEXElﬁ‘HQth% %e@l t lﬁ Ic%Lng) %h!?tter[e pfl G DL ?1\657 e_{jn%G 4,

e P1g eye he user "uses polarized

plg#fﬁs&s éh@o‘fﬂbegoﬁ' Z%S 2o }ﬁ%rc:ts'e%?gf M@Bkéﬁ%% l’plta@r 1{:§m (PI)

on a lens for t eye an

mheﬂnae%ﬁl plddder gascxpeszedpihg leerhemfctﬁﬁaﬂi@n pieces
right eye.” This allows the user to recognize the

regrh_»eel:,-ﬁyeda D1RHkeSe &t EHROSE AL A ¥1ih 083 h of the play
he above-nenti oned net hod of providing stereoscopic

it¥menhAgrust Don titee e ald adevritden dadybaeplapniahyID, and
used in equipnent in anusenent parks, and has been

istechnteal iy ftDagbbabkl ostied. ihehef pley 3ueh.nethod is
the closest to being realized for household use. O her
[0PR&h such a nethod, various technol ogi es such as a
two-col or separation nethod and the |ike have been
sugglseed the rlatel hod LpsprpRdoRi i et eeseepratry marks
Vi ew ng usi ng ﬁarallax vi deo. 15[ 0024]

eaght FBAKRARE @eR @Y%%%ﬁ%r@@ehn ale?ﬁj %fﬁt‘eriéu?;%@%%.%n be
ti,on th nd. t he olarlz sses net had as,

PrEaApRedn FOENBISYPBFRpPBTPAITG Sreraseag i diitp Ltem
inggrgl%gﬁéta#o%é(e%/% %ﬁgggﬁnq’ﬁ%ﬁé@r}zgge té]a?c eofaggeceaﬂ]try
marks is located in a po‘sitlon to be a playback start point
in the play item information, and is used for cue playback.
For example, chapter playback can be perfermed by providing
an entry mark to a position to be a start of each chapter in
a movie title. Note that a playback path of a set of play item
information pieces is defined as a main path.
[0030]

In a CLIPINFO directory is stored a clip information file
(XXX. CLPI) including therein management information on the
AV clip. FIG.5 shows an example of management information on
the AV clip stored in the clip information file. As shown in
FIG.5, the management information on the AV c¢clip is in one to
one correspondence with the AV clip, and is composed of clip
information, stream attribute information and entry maps.
[0031]

In each of the entry maps are written entry map header
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2. Data structure for storing parallax video
(hereinafter also referred to as "3D pictures"” ) for
all &Aring the user to performthe stereoscopic

Vi ew ng. The follow ng describes a data
structure for storing 3D 25 pictures in a BD ROM whi ch
is a recording nedlun1perta|n|ng to the present

S IPHEG masien, AT TR B o
regggaga%h% 0p LA dhe @Eﬁ sh%“ﬂ%id{lﬂﬂ.gﬁlq%ﬁéwkt% the1e

ISS own In at t1et e'track is

1n¥%%laldoﬁloéﬁggs'ﬂhﬂs3@ac@ll oFBRESH fTORLABOLBAGSE (i) a PTS
circunference 5to an outer circunference, the track

(PresdhdWh ibh Bihal etahpy-xpangded MmEReEy PihbeHPLEEAE of
figure. This track consists of a read-in area, a

eatdl dARGHLRhaRlcampead-tE lafeacyEhei d6b Wiradmgaahd (ii)a
the present figure has a |ayer nodel having aphysica

SPNayepuraef PheksysNembkayeshawdngnaappbirtaposhtiayest each
10 Atop tier of FIG 2 shows an application |ayer

off sheaGOPapphi thae i20h dlopratiers!, timécBDaRAMrexpr essbdof the
using a directory structure. As shown in the present

pafirgue PTISS aré SBSREM W 1IBDMIE diawets 6@yl Liesl arme@@m'tmwt
bel ow a ROOT directory; and an index file (index

Alﬁ@nvyaluﬁsPEPWEFS¢9di¥%%t%ﬁﬁacﬁxQ§_MPPN¢CPf51€FF%@?BF?d by
a STREAM directory_and a PROGRAM directory exjst_bel ow

onEnaTEBRBSH FEG BFy: 1efopgepntry Bttt niistebareter Also

how ng.a titl ycture is stored in a index file

re%eﬁg tﬁﬁ ; Bﬁﬁh és are units of playback. For 20

O§ gp nain filmis recorded in a first title, a
if ctor s cut is recorded in a second title, and

bonug 1eant Bt i ISRALAGA Nyaud bl T bbb s dheadiseteovea

can speci'fy a specifying

J.nfEJr?fﬁé.thoHtQ g1t " t)leuﬂsflg 8vE epDi&, CUJL Qhetlti'@mber
ke that comes with the pl ayback appar at us. 25[0027

fl @;na; ?T@B&Mt@ et ehe skt ored a file (XXX, MTS)
including therein an AV clip in which 2Wcontents such
[o@s3video and audio are nultiplexed. FIG 3 shows an
exanpl e of a structure of an AV clip stored in the
fil eByXXXEfehRIBYy to Asicthemhriynm&p S Fhe plelybakk gpparatus
(XXX. MRTS) is stored a digital streamin a form of
cappBEfon themshbuyhach stamt peisudls e tbiedbydame aconvert
video streamfor the |left eye (left-eye video stream
timesi pf eapa st e dmtrorddhrs§ ilgioreps 100, giid specifgeppacket
stream) and the like are nultiplexed. Here, the

Poer O%filél AN Géépst%ﬂ‘?‘?%eb PRI BRAEKRSSRODES FPRIbA T RkETaTY

0 i s played back deo or the left eye in the
pElo B DR G il (O (e b cobeop o

[o%:g% N9
In a PROGRAM directory is stored a BD program file (AAA.
PROG) including therein a program for defining a dynamical
scenario.
[0035]

In a BD-ROM, although a proprietary interpreter-type
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10 of noving pictures (in the case of playing back the
digital _ streamas 3D video) . The right-eye video
streamis played back together with the |left-eye video
streamin the case of allow ng the user to perform
stereoscopi ¢ view ng of noving pictures. Al so, as
shown in FIG 3, Ox1011 is allocated to the left-eye 15
video stream as a P Q i.ch Ls i £t
e e Fﬁ%E?’aDco?mrrtlaﬁle&%%?f ? gg};gé\% (Jj%sows%te?jgaﬁwsll s 9&{ ocated
i the L 5 . eht& Thisn alhewe rbke W de8gram
e }s@‘rcé"lglrr%é%%g%ee%%&s%% %gglsshe?freonm each ot her. Eachgofg

t ' ' e &bt Bhg havi 80ch as J
T

or :ﬁ%hzﬁogcrgﬁt MAEG14AWEsBEbhed, 2 SNRRE 1YGtl toubdad nfed beck
|

e. An audio streamis recorded after having been

 ig Copar Essed mpdseneasiesheeeor ding to the Dol by AC-3
nmet hod, Dol by Digital Plus nethod, M.P nethod, DTS

3. patshkodf aDI&f HPeyretshiodko kitmeam #GManet pbt -evethed4d legream
[0028] 25In a PLAYLIST directory is stored a play |ist
fil eTHrRYL1MPLSY darduidiaryPTHead hhplleft-este video stream
information in which a |ogical playback path (PL) in

and ltdeAVight peye vdefanereFp G §Eé@§l§9 g 2eEEnsh ipﬁrform
between the AV clip and the PL. As ,shown in FIG 4,

- stere9SEoRiC i WVHRTi ©h FRe BAPLRedPHFtBhESor nmore pl ay
item (Pl) informati on pieces. Each of the play item

(093¢ br mat i on pi eces represents a playback section in

he AV clip. Each he play.5.i i .
e Yo L P lab DSnBhRY Sl A P EOLERLYime (o)
a1y BcBLENAs K ORABE L ffe, iy do Bt il 9829knae compose e

t Wi ; k r [
LB IASSEl leg 3 Bhagaackphar ot andbesea co

ea Aﬁ%tfi Q%&u@%flii oo f Eitct&%rléls%éﬂ eBhbbLer trd Faghpi-egesrideo
so, as shown’in FIG 4, each of the entry marks is
sthegAt ednicN B POstéd OBohpobeng PlrRybaskt sepet vildient stream
the play iteminformation, and is used for cue
(1pkaybaekeiFolir €xprgiee inchaptiss guleaybacikespandsace with the
performed by providing 15 an entry mark to a position
piteubesa imardsiofg eabl cligpteryien widevi streame, (INgglt -evye
that a playback path of a set of play iteminformation
pipieres)i(s . defa mudtasre Ldnand papicture R1 as shown in FIG.6
correspond to each other) . PTSs are set such that the left-eye
pictures that are in correspondence with the right-eye pictures
are displayedbefore the corresponding right-eye pictures. Also,
PTSs for the left-eye pictures and PTSs for the right-eye
pictures are set so as to alternate each other on a time axis.
This can be realized by setting the PTSs such that the left-eye
pictures and the right-eye pictures that are in a reference

relationship of an intra-picture prediction coding are

displayed alternately.
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[0030] In a CLIPINFO directory is stored a clip
infoiiaation file 20 (XXX. CLPI) including therein
managenent information on the AV clip. FIG 5 shows an
exanpl e of managenent information on the AV clip
stored in the clip information file. As shown in
FIG 5, the managenent information on the AV clip is in
0@% to one correspondence with the AV clip, and is
ﬁﬁosed of clip 25 information, streamattribute

| nf oryBt 80 BAdnENLLY IERS, LROSH ¢l no58Ch: OfuLhE ana the

entry maps-are 8n entry nap heade or ma

r1?§?l%y%gﬁ?&Eﬁ&égnthéaquQQHh%ret§gg§rbﬂE8rP§1é9gonshlp of

to a video stream (su

thtzea@h%rhniy‘}?&%trleoﬁréaﬁ?%lBﬁ' ESgeagh @Ee"‘@i%ﬂt'é\)]e pictures .
conposed of (i) a PTS (Presentation Tine-Stanp

ar%h@WnﬁgeésédS}Bﬁ%tlr{@:aOfpﬁ:ﬂiﬁﬁﬁ Hedl €A 6baBaBSthat is
that conpose the |left-eye video stream and (ii)a SPN -

ba@S@uncfe&@m&@mcybﬂbeéknshgmnﬂgnadaiaﬁbnme&ni1mﬁm@ip1cture
each of the GOPs in the AV clip. Here, information on
preddletabnt hedpagr shat P 3sm el BPMedsmaamcynione tometsxis
called an entry point. Also, values starting fromO
diggchioh - athiss ihrecrégbnt edebyi P phetinesedercampressed
called an entry point ID (hereinafter also referred to
wigd r@pﬁemgn)ce [t(_mg:j}e correspongiyng leit 1gie e’@ﬁ@tyu:ﬁg@, The
header |nfornat|on are stored information on a PID of
fo@%@%%&% %ﬁ&?%@%%&@%#%%ﬁﬁn%ﬁ8r$mﬁﬁwTﬁ%JéﬁteﬁM%@lCtureS

err

t th i
e e ra b thage EﬁﬁsukﬁaysﬁaQnaazaFa¥a§fé5ﬁ EondatRiatner

= PRt R IR YR SCET A BRI o S PR F PyFes
ar2 PAGKSLA20.AOLG, 00-A0 AYGLED. .TDeAPRFKEL,PO florerore,

correspon S n ar ary p0|n I e axi
el ga v %Buittr@@%gh@é% video stream can be greatly reduced

compared to the data amount of the left-eye video stream by
performing the intra-picture prediction coding between the
views.
[0038]

FIG.7 shows a reference relationship between pictures.
As shown in FIG.7, a P, picture of the right-eye video stream
refers toan Iy picture of the left-eye video stream. A B; picture
of the right-eye video stream refers to a Br; picture of the
left-eyevideo stream. AB;pictureof the right-eyevideo stream
refers toa Br; picture of the left-eye video stream. A P; picture
of the right-eye video streamrefers to P; picture of the left-eye
video stream.

[0039]
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I na PROGRAM directory is stored a BD programfile

(AAA. PROG including therein a programfor defining a
dynam cal 25 scenario. [0035] In a BD-ROM although a
proprietary interpreter-type programcalled "command
navi gation" is used, a |anguage systemis not an
essence of the present invention. Therefore, a program

“”'té?ﬂc?ytﬁagfgfﬁ§é%§“&98§§SQE99£ﬂP§%QS ﬁ§@9939§r5¢8hthe

as Java or va scri 0 posSsS

rlgﬁtbgggl @X&gobé‘@i‘eém' StﬁQeféjff{:eg va§&“§8 Q’EP@éﬂr%lgne can

eft eye vi deo strean1and a right-eye video

beSHILRAY back (i.Ehe il hewitng desaridestPEssm ebntbe played
l'eft-eye V|deo stream and thé right-eye video stream

batRragl 2oWigd)he Hasei &g Rekf riightSteeeosaepi sti¥é&W done
.of the noving pictures. 10[ 0036] FIG 6 shows a

cahabat bonshiyredebwieniacdi g ayi ghtredPT3)eal kocabadréders
each of a plurality of pictures that conpose the

tol ehe- égétvegeoviticeastranth.a di splay tine (PTS)
allocated to each of a plurality of pictures that

[O@éﬁbose the right-eye video 15 stream The pictures
conposing the |eft-eye video stream (left-eye
p|ctEh@sgo%}%w4mﬂkﬂﬁ§Qﬁ?hﬁﬁét@é?ﬁé§ﬁbﬁ6§ﬁé¥ i PACYREN PTSs

pi.ctures conpqgsing the rl%ht eye video stream
Of(trl}egh?f BYRY PPECEMESF 3R §158 o ERG Fé’rLreSé’r?&ldéL% tterk-eve
6 corr pond %o each o

Pl§%8r§§tu§&85 Fﬁgt th@hFEf e?gaﬁ lﬁFc%ﬁrggaYEth%?% PRI

corres ondence wth the right-eye
e T g e

pléltﬁge %E%%isf cf:ro tkfée é@étagygnpll%tlérr%sd an&laﬁ T%’aé:%%at.g§ the

rognt-eye pictures are set so as to alternate eac

fo@tlg%rln NedubkbABnayh en EQE?eE%ntgear ?@EEZQerﬁlég{ﬂ:énghown
the PTSs such that the t-eye 25 pictures and t

by bObbrexenpkehier eprihat are in a reference
relationship of an intra-picture prediction coding are
[odikgpl ayed alternately. [0037]

PTS (for the right eye) = PTS (for the left eye) + 1/ (the
number of frames per second x 2).

When a frame rate is 24 p, for example, it is indicated
that 24 pictures are displayed in a second. Therefore, the
interval (display delay) between the left-eye pictures and the
corresponding right-eye pictures is 1/48 seconds.

[0042] |

Thus, the right-eye pictures need to be synchronized with
the corresponding left-eye pictures with a display delay (1/48
seconds) .

[0043]

Therefore, in the case of multiplexing the left-eye video
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The foll ow ng describes the |left-eye pictures and the
right-eye pictures that are in the reference

rel ationship of the intra-picture prediction coding.
The right eye pictures 5 are conpressed by an
intra-picture prediction coding that is
basedonredundancybetmeenviems inaddition to an

st%@é k&¥%§k§%ﬁ%@ @&%g tbﬂE T% 6%¥ stream,

ancy I a trrne-axis |rect I on.

. muitggieﬁi{ﬁ gL BePHELHESRA £ ER THAS S 8E Y@af@-%;‘?é Yifes

he cofresponding |eft-eye pictures.

aréobke@whaaadescrd bescimer§ e3s0Rs el @borilisporfieg efilgifyeye

pictures and the right-eye pictures strongly correl ate
pitoueashbatd&ronsirmss ehid eass .otietrhe tREIPEYE JHSH WieDlay

and the right-eyepictures are the sane though views
timberebf paceudesf enesdch TP ebdHreach het datea antamts tofeams,

ri ght-eye video stream can be greatly reduced 15
angobpar¥iSs chdve ddatcdl i imimesf afhpikéfireeyénvéaely GOPs of

stream by performng the intra-picture prediction
eagbdPfigthet ééaot BErepdAs. [ 0038] FIG 7 shows a

reference relationship between pictures. 20 As shown
[0PA4EI G 7, a PO picture of the right-eye video stream

refers to.an 10 picture of .the |eft-eye video stream

A BlW]ﬁ?’&t‘iﬁ% sc}?r ﬁréhﬁ‘u%&éﬂ%e g 3 r%‘éﬁ?r"@%’r §etcﬁl%ed

id 2]
1o 5F - ehe Y i ers e dto Y B e e S T A p s ary
1k %Ee '%Egn 8r¥' deo St %mreaé Eg RLGLY %r%?\ %&et Heaa.
rrg eye VI strean1re ers icturée or the
[Obg%g eye v!deo stream [0039] Since the
eye video stream does not refer to the right-eye

Vi defoRb88M:d B8mk &fd=ay epYé?%Qcﬁtfseﬁgk%Qﬂ@dC@bnbg time
pl ayed back (i.e. the left-eye video Stream can

poRhaysthdaehadsa A vd §eaht sOVWaVEheatiher rt'l’@'"'btﬁ&@m%éj;%ﬁlse
stream al one 5 cannot be pl ayed back since the

ofr aghkipyepataebost seam t Bfierspéoi fend efumeyey Wetation .
stream [ 0040] The foll owi ng describes the tine

Ini stehvadsbel weancPESE 0f ddimtlefareeyweipitetiuinseand of the
PTSs of the corresponding right-eye 10 pictures using

entr@mepraNhe Bl gp §H9Fss ¢QP ploayesdriigskoeisver: the left-eye
successi ve separation nethod, each PTS for the

pipfyhesepBdprBELFeThBedECt BIBEUSRE BECANPT rErvHieTehtwhen

satisfies the follow ng equation with respect to a
PEFEPEMAVE PHetdPESEABIn by a certain time (PTS):

4. Multiplexing a left-eye video stream and a right-eye video
stream

The following describes how to perform multiplexing of
the left-eye video stream and the right-eye video stream with
random access to an AV clip taken into consideration.
[00456]

Firstly, setting needs to be made such that the GOPs of

the left-eye video stream and the GOPs of the right-eye video
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15[ 0041] - PTS (for the right eye) = PTS (for the
left eye) + 1/ (the nunber of frames per second x 2).
Wien a franme rate is 24 p, for exanple, it is

i ndicated that 24 pictures are displayed in a second.
Therefore, the 20 interval (display delay) between the
| eft-eye pictures and the correspondi ng right-eye

s_tzpsis&[ﬁ WL ikselb4B8e5e60P98a1 [13042val. Also, tiﬁguﬁﬁ)?% g@f the

"right-eye pictures need to be synchronized wt

1e £Or&RS PAMENG dreflr exedpt Stk 65 whkhta ¢hés loar-<dgloience
(1/48 25 seconds) . [0043] Therefore, in the case of

-withlldHeplcorisng £t brel ef dhteyey & ivdeiro sttresm.amd auch way, the

right-eye video streaminto a transport stream
lefut ¢y pleddany amyedre qeer ber spdcbuchikhdt wible thref trigye -eye
pictures are arranged in a vicinity of the
viger respomi by uhghe- efeGpPet ures based on PTSs and
DTSs: Here, the PTSs show display 5 tinmes of pictures
[0947kach GOP of each of the video streanms, and the DTSs

show decoding tinmes of pictures in each GOPs of each
of thESRi dBBRSEr BANBNLFYoRAP (PID=0x1011) \ifefgthgor the

Lo FLISAS A ML e L, SR, e UL Do

p1 JEECPILY LML o L1 AP RS AL Fod SRL L OIGle o
a head of each GOPs of the left-eyevideo stream, and each address
information piece (SPN) shows an address of a head of packets
of each GOP of the left-eye video stream in the AV clip. Since
the playback apparatus reads data from a position shown by such
address in the AV clip, arrangement needs to be made such that
each of the GOPs of the right-eye video stream succeeds the
head of the packets that compose each(of the corresponding GOPs
of left-eye video stream. |

[0048]

FIG.8 schematically shows an example of multiplexing of
the left-eye video stream and the right-eye video stream. As
shown in FIG.8, the left-eye video stream and the right-eye
video stream are multiplexed in units of the GOPs in a form
that GOPs of the left-eye video stream precede the GOPs of the
corresponding right-eye video stream.

[0049]
In such way, when playback starts, for example, from

LGOP2 of the left-eye video stream in FIG.8, RGOP2 of the
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‘However, in sone cases, playback is perforned froma
“time point other than a tinme point of the head of the
stream because 15 of a skip operation or a
time-specifying junping operation. In such cases,
since entry points are witten in each of the entry
maps |n unlts of GOPs , GOP boundaries between the

rl%ﬁét & n%%%r@ggohﬁgng QPt e B'fCEHéeﬁef@eé{,@%ldeo

onsi ere en per rm ng nmu X1 ng

st Mibhi PLEXHOG- & d ecfzitr?d&?c | ‘%ﬁ%bsltén?%@ %‘HE %ﬂaﬂy@ﬂc']@)é%arts
vi deo stream he foll om ng descri bés how to

froéfr HoheaauldH @a@ué@ ofndthecbgbpbseyecwbdeo TakreZarand the
the right-eye video streamw th random access to an AV

le€tipytakefied N Oren Stk ritid o gtS{B8046iideo stream can be
Firstly, setting needs to be nmade such that the GOPs

plafetihbatkf tseyP grdpbistreaansand pheytoPs efarhetime.
ri ght-eye video stream have the sane tenpora

[OphRPérval . Also, the GOPs of the left-eye video stream
need to be in one to one correspondence with the GOPs
of the sheymn -dayéhg geovst r BanrddiNSuchsmyIuthiplexing is
| eft-eye video, stream can be synchronized with the

peFﬁ@mne yer%SWa@Bl@We%fF n{thi $@Fdfofadme l[qfcimye video
scFeRt. @5'@”@5&%” Ertad BB Yo %91 B A e same
e a.p&PIf- F te%eaa Ao Ripetaf 1o -eve
viggh s %%%adﬁ%a%s%%%%?ﬂ%s %‘*ﬂé%ﬁo#@%%i%% g GoP
ofe&?@ tofeytehsl!a Sls¥eny] deo; St r%gﬂ}técf‘t‘hﬁ% @(evcléﬁ eye

Since't aybac appar at’'us rea from a

vigesi é’i%rﬁ %%Wtﬁéé Sugh addt 3§dNst PEae L iR played back
arrangenent needs to be rade such that 15 each of the

asEPsgedphhes mehatare vindeo stmeapbsuecerdentbg figadkntry
of the packets that conpose each of the correspondi ng

mapOPaeoplhgbhcryeterdeofsbmeam [0048] FIG 8
schematical ly shows an exanple of nultiplexing of

- [0051]

The following describes another example of multiplexing
the left-eye video stream ahd the right-eye vide stream. FIG.9
schematically shows another example of multiplexing the
left-eye video stream and the right-eye vide stream. FIG.8 and
FIG.9 are common in that a head of each GOP of the left—eye
video stream always precedes a head of each corresponding GOP
of the right-eye video stream when multiplexing is performed.
However, while there is no restriction on an arrangement of
an end position of each GOP for the left eye (left-eye GOP)
and an arrangement of an end position of each corresponding

GOP fortheright eye (right-eye GOP) inFIG.8, FIG.91isdifferent
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20 the left-eye video stream and the right-eye video
stream As shown in FIG 8, the left-eye video stream
and the right-eye video streamare nultiplexed in
units of the GOPs in a formthat GOPs of the |left-eye
vi deo stream precede the GOPs of the correspondi ng
ri ght-eye video stream 25[0049] I n such way,

srohef @ ayRackh 8t ates »ifdic @& g ABdCRR efrwdee the
left-eye video streamin FIG 8, RGOP2 of the

hed d&P R tShhE@ AL BhEESROREE NE thelddPPegboriding left-eye
| eft-eye video stream can be read without a problemif
cop heupteydhackn stwe ts. fomuchesd; ofepat kétes tératav clip is
conpose LGOP2. Therefore, the left-eye video stream
cuanrttddliright- e9e deiastesaf che bef5-playedidackrenm,
3D graphics at such playback start tinme. [0050]
the\A% hoMirp iqart be gbbvelthpuadahhginghe@Pemet ipredimti-$ve
performed, restrictions that (i) GOPs of the |left-eye
vigedestseaeam and GOPs of the right-eye video stream
have the sanme 10 tenporal interval, and (ii) a head of
[0@32h GOP of the left-eye video stream al ways precedes

head of _ di QR of th i ght - .
Vi debiSt1 ant HPPaF {oondir SR Tat The TR TayE0ulqasan 18
. d.t i.ght, - id t I
T s T
b b i -eye
e e
coPpul tiplexing the left-eye video streamand the
“right-eye vide stream FIG 9 schematically shows

[ogBether exanple of multiplexing the 20 left-eye video
stream and the right-eye vide stream FIG 8 and FIG 9

are e@uBEBNYI RHALF B dpadiabosante¥bupotdeofef preyelity
of video frames is converted into a PES packet string, and the
PES packet string is converted intoa TS packet string. Similarly,
the right-eye video stream composed of a plurality of video
frames is converted into a PES paéket string, and the PES packet
string is converted into a TS packet string.
[0054]

As shown in FIG.10, a header packet (L11l) of GOPs (LGOP1)
of the left-eye video stream is arranged first when the left-eye
video stream andAthe right-eye video stream are multiplexed.
Packets (R11l, R12 and R13) of a GOP (RGOPl) of the right-eye
video stream corresponding to LGOP1l succeed an arrangement
positionof the packet (L11) of LGOPl, andprecede anarrangement
position of an end packet (L16) of LGOP1l. A header packet (L21)

of the next GOP (LGOP2) of the left-eye video stream follows
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vi deo stream al ways precedes a head of each
corresponding GOP of the right-eye video stream when
mul tiplexing is perfornmed. However, while there is no
restriction on an arrangenent of 25 an end position of
each GOP for the left eye (left-eye GOP) and an
arrangenent of an end position of each corresponding
theQORa ficidie (Lightoeyeopni. gh vayeXhy didtds p8ckeEBGRAL,
is different fromFIG8 in that the right-eye GOP is
r22 eedt edabebywegncbbe (Readey pAckiet ahght heyendipeckstrean
of the corresponding left-eye GOP succeeds in FIG 9.
corresputiiinay toeuenrahpre eadA\ArT syl pPeokett dE€6r dPAgLERP2 -
GOP boundaries of the left-eye video stream 5 the AV
By ohilpigdexieccshewilefisueyeuvifag eoPsanf apfetR? ghitgRyecye
~video stream [0052] FIG 10 schematically shows ho
videar s triedeo 15t pean Vay ma Gisidadd St e 1AVI 8P?§aﬁﬁgnt]aat
right-eye GOP is | ocated between 13 a hgader acket
ensaHEarrieid PRkt et heIBbr FESpIM Fﬁgslgﬁ?pesgecfﬁF cut

[ 0053] . Firstly, the |eft- ' .
%53 i B Feg AT K MAISRBILRAR of e

i .
le%t—teoyea vF:)L ecpasctkreetaﬁ.t ring, and the

5. Playback apparatus

The following describes a playback apparatus that plays
back a BD-ROM 1000 storing 3D graphics. FIG.11 is ablock diagram
showing a structure of a playback apparatus 2000. As shown in
FIG.11l, the playback apparatus 2000 is composed of a BD-drive
2100, a track buffer 2200, a system target decoder 2300, a plane
adder 2400, a program memory 2500, a management information
memory 2600, a program execution unit 2700, a playback control
unit 2800, and a user event processing unit 2900.

[0055]

The BD-ROM drive 2100 reads data from the BD-ROM 1000
based on a read request inputted from the playback control unit
2800. The AV clip read from the BD-ROM 1000, management
information (an index file, a play 1list file and a clip

information file), a BD program file are transferred to the

. track buffer 2200, the management information memory 2600 and

the program memory 2500, respectively.
[0056]

The track buffer 2200 is a buffer composed of a memory
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15 PES packet string is converted into a TS packet
string. Simlarly, the right-eye video stream conposed
of a plurality of video franes is converted into a PES
packet string, and the PES packet string is converted
into a TS packet string. [0054] 20As shown in FIG 10,
a header packet (L11) of GOPs (LGOP1l) of the left-eye

and/ 11480 15h4L Iy raRged f irsiyapaenitibe jhelireye s¥bfeene
T | d

stream and the right-eye video streamare multipl exed.

pp-Haskedss; fRLL 12 and R13) of a GOP (RGOP1) of the
ri ght-eye video stream correspondi ng to LGOP1 succeed

[o@drjarrangenment 25 position of the packet (L11) of
LGOP1, and precede an arrangenent position of an end
packmie (liBkenf LELBEt. debeader Imrketpelfmsof mibeiple
next GOP (LGOP2) of the left-eye video streamfoll ows
sepduen eish packet sibhytdn afhe BORT. ipAstwirefl trhehebovesk buffer
packets (R21, R22 and R23) of a GOP (RGOP2) of the
2200 ghhdges iamends tpéany coiadssumd pg sttacsiameRThe pdagback
an end packet (L26) of LGOP2. By nultiplexing the
conerel upa b\ Hed txpnsdmrandt @ REcr FhECR Fe 19| @RF eamO -

_in such way, a digital streamis generated that ,
INEHISIAEEOR hed TIFRC dFYRve & igHSHEY & WD & Pt Like)

. hot _cut, when the AV clip is-cut according to.the GOP
NGk et A he 1 (e AU TR, T PesyaaR the

appar atus 10The fol |l ow ng descri bes a pl ayback
St%%&ﬁatusthat;ﬂays

[0058]

The system target decoder 2300 is specifically composed
of a demultiplexer 2301, a video decoder 2302, a left-eye video
plane 2303, a right-eye video plane 2304, a sub video decoder
2305, a sub video plane 2306, a presentation graphics decoder
(PG dec‘oder) 2307, a presentation graphics plane (PG plane)
2308, an interactive graphics plane decoder (IG decoder) 23009,
aninteractivegraphicsplane (IGplane) 2310, animageprocessor
2311, an image plane 2312 and an audio decoder 2313.

[0059]

The demultiplexer 2301 extracts TS packets stored in the
track buffer 2200, and obtains a PES packet from the extracted
TS packets. The demultiplexer 2301 outputs the PES packet to
one of the video decoder 2302, the sub videco decoder 2305, the
PG decoder 2307, the IG decoder 2309 and the audio decoder 2313,
based on PIDs (packet identifiers) included in TS packets.

Specifically, the PES packet obtained from the extracted TS
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back aBD- ROM 1000 storing 3D graphics . FIG 11 is

- abl ock diagram showi ng a structure of a playback
apparatus 2000. As shown in FIG 11, the playback
apparatus 2000 is conposed of a BD-drive 2100, a
trackbuffer 2200, a systemtarget decoder 2300, apl ane
15 adder 2400, a program nenory 2500, a managenent

pabRELEMBL iQn JBn Y 2600, + A BF O AR bQRUREL he pIDs
2700, a playback control unit 2800, and a user event

inB1Q8egsiN@nentt 0% 4 A0%5hxThe1 B RN vendlods video
reads data fromthe BD-ROM 1000 20 based on a read

detoqeest3 bnput tegk frome the p:aydrek Qontdieli dIdcRZ809.2313
The AV clip read fromthe BD-ROM 1000, managenent

ifi vherrEbs anrd axlilndexrf okeloa,pkay bPGstefbli€eramsioa if the
clip information file), a BD programfile are

PIDsansé e0xEW ¢ oot WexIiA0dck almdf frer tB20DG dbdeocdmnagedentt the
i nformati on nmenory 2600 and 25 the program nenory

PIDgodrer espeePively. [0056] The track buffer 2200 is a
buff er conposed of a nenory and the |like storing

[0PRBtein AV data clip inputted fromthe BD-ROM drive

2100. [0057] The systemtarget decoder_ 2300 perforns
mul t 1PF & & ﬁ%?ﬁF%&h26@80Q§§P§§Soﬁhﬁh%E§“P%ﬁk?Fs&Qﬂ%ﬁFed

el e RSk BUILET, 2200, andoperfonge Geoup o e,
s Bt MG Sy SH L A 0Eh CERUEL 2800 pyape 230
anJa ie%é%%li %g&inﬁ—g@g%' \gitéée}g l‘é\éxf%'d’g}éji]a%@é efcﬂelco%“sr@ ydgsoc{ ribes
an operation of the video decoder 2302. FIG.12 shows a flowchart
ghowing video decoding processing by the video decoder 2302.
Receiving the PESpacket fromthedemultiplexer 2301 (stepS101),
the video decoder 2302 decodes the received PES packet to obtain
uncompressed pictufés (step S102).

[0061]

The video decoder 2302 judges whether the uncompressed
pictures compose a left-eye video frame or a right-eye video
frame (step S103). Such judgment is made as follows. When, for
example, the demultiplexer 2301 transmits the PES packet to
the video decoder 2302, a flag showing whether the PES packet
is for the left-eye video stream or the right-eye video stream,
based on the PIDs included in the TS packets is added; and the
video decoder 2302 judges whether the flag shows the PES packet

is for the left-eye video stream.

[0062]
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The systemtarget decoder 2300 is specifically
conposed of a denultiplexer 2301, a video decoder
2302, a left-eye video plane 2303, a right-eye video
pl ane 2304, a sub video decoder 15 2305, a sub video
pl ane 2306, a presentation graphics decoder (PG
decoder) 2307, a presentation graphics plane (PG

bl andhed3fe.an, LRLE a6l e orAPLLLs: ARt deCoifbolL Gne

decoder , an interactive grap pl ane (

12818y eaPi dIBGS ROQ8TeY 52811, van) | rmgevRhaReadddde AMth o2
an audi o decoder 2313. "20[ 0059] The denul ti pl exer 2301

wr EXbE aHeSp ISt PREK eh S hl D& £€- é e b bipEn D § 81(s220%104) .
and obtains a PES packet fromthe extracted TS

[opagkets. The denultipl exer 2301 out puts the PES packet
to one of the video decoder 2302, the sub video
decodken230igindehdt Phedetooerr@397d pitthere@ deapdee the
2309 and the audi o decoder 2313 , based on PIDs

rightckye vider ifiaarss)(sitegl 6ded:iNolS Pecketdeo decoder 2302
Specifically, the PES packet obtained fromthe

wregkefathedeIStupaekenstie rrghtfrereedidee plrneiedt (step
decoder 2302 if the PIDs included in the TS packets

S1gpe-Ox1011 or Ox1012, the sub vi deo decoder 2305 if
the.PIDs are Ox1B00, the audi o decoder 2313 if the

[OBPEL are Ox1100 or Ox1101, the PG decoder 2307 if the

A PR PR A AR 308 £9:10% 18 99 ane o
storing uncompressed pictures for the left eye. The plane is
a memory area for storing, in the playback apparatus, pixel
data corresponding to one screen. Resolution in the video plane
is 1920 x 1080, and picture data stored in such video plane
is composed of pixel data expressed by a YUV value of 16 bits.
[0065]

The right-eye video plane 2304 is a plane for storiﬁg
uncompressed pictures for the right eye.

[0066]

The video decoder 2302 writes pictures in the left-eye
video plane 2303 and the right-eye video plane 2304 at a time
shown by a PTS of the video frame.

[0067]

The sub video decoder 2305 has the same structure as the
video decoder 2302, decodes the video frame inputted from the
demultiplexer 2301, and writes the uncompressed pictures in

the sub video plane 2306 at a time shown by the display time
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The vi deo decoder 2302 decodes the PES packet inputted

fromthe denultiplexer 2301 to obtain unconpressed

pictures, 10 and wites the pictures in one of the

| eft-eye video plane 2303 and the right-eye video

pl ane 2304. The foll ow ng descri bes an operation of

t he video decoder 2302. FIG 12 shows a flowchart
(ngggﬁng vi deo decodi ng processing by the video decoder

5 the video decoder 2302 decodes the received PES
pack t t i, c S i ctures 2) :
ao6ae = R TR e codey 35025, ddoes whethey - ino
unkBRpHRGaERr @SsedrRisChH encoRrse a |l eft-eye video

frame or a right-eye video 20 frane (step S103). Such
[opgdgrment is made as follows. Wen, for exanple, the

denul ti pl exer 2301 transmts the PES packet to the

Vi deCthdemhdeco@302 3 0a dd agicshapreg enltettien g HES stream

packet is for the left-eye video streamor the
inpughtedefeonitdeodstuéanpleased2dnlt end®Phbs teschndedpirassed

the TS packets is added; and the 25 vi deo decoder 2302
grpplges dhbahitr thfe FA Rdashod808het RES gackdeyi simer (PTS) .

the left-eye video stream [0062] When
[0Pd8di ng that the unconpressed pictures conpose the

| eft-eye_video frane &step S103:_Yes), the video,

decod8F BId2l3n¢ & HEpPR1ARS F9F ring graphics data.
[Obggg-eyevideoplane 2303 (step-5104). [0063] 5When

judgi ng that the unconpressed pictures conpose the

right - Vi d f tep. . S103: No)..the video
T AP e CRGE Chr TR T | GHEbayEe Stream

imBL880PLAOR AA0ALSHEN 3100 L0004 1010 ELGklont DEacea

t-eye vi pl ane ane for s
grHBEQERr &S84 Pt 64 HieeS1 4.0 26RS Lefd ¢ 8%E snHhe BL AR &8sB1ay
nmenory area for storing, in the playback apparatus,
tiRkeXelpTgata corresponding to one screen. Resolution in
the video plane is 1920 x 1080, and picture data
[ostrafed in such video plane

[OgggiivingthePESpacketfronthedenuItiplexer2301(step8101
),

The IG plane 2310 is a plane for storing graphicé data.
[0073]

The image processor 2311 decodes graphics data (PNG.JPEG)
inputted from the program execution unit 2700, and outputs the
decoded graphics data to the image plane 2312. Decoding timing
of the image plane 2312 is indicated by the program execution
unit 2700 When the graphics data is data for menu. The decoding
timing of the irﬁage plane 2312A is indicated by the playback
control unit 2800 when the graphics data is data for subtitles.
[0074]

The image plane 2312 is a plane for storing graphics data
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15 is conposed of pixel data expressed by a YUV val ue
-of 16 bits. [0065] The right-eye video pl ane
2304 is a plane for storing unconpressed pictures for
the right eye. [0066] 20The vi deo decoder 2302 wites
pictures in the left-eye video plane 2303 and the
right- eye vi deo plane 2304 at a tine shown by a PTS of
Pﬁﬁng go frame. [0067] The sub video decoder 2305 has
e sane structure as the 25 video decoder 2302,
[oflespdes the video frame inputted fromthe
denultlplexer 2301, and wites the unconpressed

pi ctupeSaidid kR DD IeD b2 dhsapdtpB ShaWutted
by the display time (PTS) . [0068] The sub

f r¥indene phanel 2800k ar a2 pb Bneadidrowt it H uitepiE essedudio
pi ctures of sub video. 5[0069]

data.

[0076]

The planevadder 2400 (i) determines in which of the
left-eye video plane 2303 and the right-eye video plane 2304
pictures are written at a time shown by a PTS, and (ii) generates
a video signal by superimposing the selected plane, the sub
video plane 2306, the PG plane 2308, the IG plane 2310 and the
image plane 2312 instantly, and outputs the video signal to
a display of TV and the like. The video signal includes a flag
showing which of the left-eye picture or a right-eye picture
is superimposed.

[0077]

The programmemory 2500 is amemory for storing a BD program
file inputted from the BD-ROM drive 2100.

[0078]

The management information memory 2600 is a memory for
storing an index table, management information and play list
information inputted from the BD-ROM drive 2100.

[0079]

The program executionunit 2700 executes a program stored
in the BD program file stored in the program memory 2500.
Specifically, the program execution unit 2700 (i) instructs

the playback control unit 2800 to play'back,a play list based
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The PG decoder 2307 decodes a presentation graphics

streaminputted fromthe denul tipl exer 2301, and

writes unconpressed graphics data in the PG plane 2308

at the display tinme (PTS) [0070] 10The PG pl ane 2308

is a plane for storing graphics data. [0071] The IG

decoder 2309 decodes an interactive graphics stream

i ty LBhe et ' |
on ﬂpéjhts%@ &}%ﬁ% rla ij@ﬂg'a %lrehl. ERE %eg%ﬁeﬁg%%%gg%ng unit

unconpr esse Ics data in the 1G

29bb My s1QWA ) by Aher displiayria 4y ek BESHLdeQ072h 0 Thad Grea

pl ane 2310 is a plane for storing graphics data.

fo£037§énﬁhsnangg@epg@&g&&@é.2311 decodes graphics data
(PNG JPEG 20 inputted fromthe program execution

[ooBDY 2700, and outputs the decoded graphics data to
the i mage plane 2312. Decoding timng of the inmage
pl an€h@3 2l awbaacidi catred-dly tume tpr agioam kascufuoot iomg of
2700 when the graphics data is data for nenu. The
coderodilaggtpayipof athshendjec pimmy 2802rpdlingdi the 8D-ROM
by the playback 25 control unit 2800 when the graphics
drggea2i80dand toe Symien|exrg¢poiatodee 2 hiQe Fprrmrxample,

2312 is a plane for storing graphics data ,
the playback control unit 2800 conhtrols the playback processing

of the AV clip with reference to play list information stored
in the management informationmemory 2600, based on the playback
instruction inputted fromthe programexecutionunit 2700. Also,
in the case of random access, the playback control unit 2800
specifies a start position of a GOP corresponding to time
information registered in entry maps stored in the management
informatioh memory 2600, and instructs the BD-ROM drive 2100
tostart reading fromthe start position. In suchway, processing
can be performed efficiently without analyzing the AV clip.
Furthermore, the playback control unit 2800 performs
acquisitiofi of information on a state and setting of the state.
[0081]

In accordance with a key operation performed on a remote

control or a front panel of a playback apparatus, the user event

~ processing unit 2900 outputs, to the program execution unit

2700, a user event showing such operation.
[0082]
This concludes the structure of the playback apparatus

2000.
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(PNG JPEG . [0075] The audi o decoder 23l
decodes the PES packets inputted fromthe
demul ti pl exer 2301, and outputs unconpressed audio 5
data. [0076] The pl ane adder 2400 (i)
determines in which of the |eft-eye video plane 2303
and the right-eye video plane 2304 pictures are

i t 1 b , ..
o SRS AP AT ) 8 5

eo Si supe

the spb. Vké@@owk_ﬁge_d%?é%iﬁéﬁe ECphane 2308 s theelbhg 3D
pl ane 2310 and the image plane 2312 instantly, and

JrophRuLSat NEoNd depy sbanat £9r ackk sy «f vEwarD tdiRiphics
['Tke. The video signal includes a flag show ng which
atHomdeal @f :’spE&@F Rirtllleo8Id Bl gMnepe graphies ntdmitted
superi nposed. [0077] The programenory 2500 is
framerbey flereick iagparBhpr candnylakbsebnfott et dregmcopic
the BD-ROM drive 2100. [0078] 20The managenent
vienflogmastencoeoopyc26D8ssssh aremrgcéesasy okl rafdition to
i ndex table, managenent information and play |ist
thendbpraattaned utR@4 snchrabiche 1BPORON dpPatapye2000 that
[0079] The program execution unit 2700 executes a
PlpiEgpask sttt BB -BOM -nFife lECF PPUYramoMe 8YStERetoTROFRe ©F

program nmenory 2500. .
the BD-ROM 1000, ‘the playback apparatus 2000, the display 3000,

stereoscopic glasses 4000, and a remote control 5000.
[0083]

The playback apparatus 2000 and the display are connected
to each other via, for example, a HDMI (High-Definition
Multimedia Interface) cable.

[0084]

| The display 3000 displays a video signal inputted from
the playback apparatus 2000 according to time division. Since
the playback apparatus 2000 inputs left-eye pictures and
right-eye pictures alternately, the display 3000 displays the
left-eye pictures and the right-eye pictures alternately in
a time axis direction.

[0085]

Thedisplay3000isdifferent fromadisplay fordisplaying
2D graphics in that the display 3000 needs to be capable of
quickly switching a screen in order to alternately display
left-eye pictures and right-eye pictures compared to such

display for 2D graphics. For example, while most movies are
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Specifically, the program execution unit 2700 (i)
instructs the playback control unit 2800 to playback a
play |list based on the user event inputted fromthe
user event processing unit 2900, and (ii) transfers,
to the system decoder 2300, PNG JPEG for a nenu ana
gane graphics. [0080] 5The playback control unit 2800

S S II ck ,Qf AV. p
Sh%s 3%%?? %??ndgéhe B€£ g?lve d gﬁdf% @egyg%%& to be

rel@igetndesodele 300 .1 Fehexanpl &5 ﬂ}t@ 39 @%Qﬁﬁ&c%ogiﬁeé 24
unit 2800 controls the playback processing of the

frahep Mot hHeherrenes d ¢ipkayahisis ifHdBEeNt L %?h@—oeye
in the managenent inf oimat ion nmenory 2600, bas

vitiee péayhaskd asteuekiceny apypt adelir omd kecphagr Ako, the
execut ion unit 2700. Al so, in the case of random

diaspteyssapdiel e baydibrki oo bkl 3 Dok p2806 speanbitberafeature
start position of a GOP corresponding to tine

inj wif belsetdninceje tadeduich ehdt yedppesnbbocenent phecessing
managenent 15 infoituation nenory 2600, and instructs

PerherPBEIROV aRi 98121009t 6ossumerr E¥diAgNeFE dpeT hersedrvhile

position. |In such way, processing can be perforned
th@f PP CIERRIYCHI Jtﬁf']éiPtSEé{lrﬁaY%f% @%ésme@ﬁuﬁef in viewing 3D

Furthernore, the pl ayback contr unlt 2800 erfornB

ITERGLFSi t FOF SoPITH Or T | Bh Bﬁe §t§y§n@ ﬁ?Qﬁ;%ﬁ
. t
iR B RO R G EPF AP et ot B O ¢ ”g%g“%cc?%%tvfewmg
I
caBR@Be be&gr@vﬂﬁ@% Bg§§8§ﬁg‘?ﬁnﬂ§a%éﬁf%8§ %ﬁ'lee_l.veeflzt SV C%Jt ctures

proceéssing uni e progran1e

aandﬂe 2{08¢ - @ %S;?fc@*f%@é éa \Q'snlgeéétl&ge ‘%@1@@(&% nes beiome

25[ 0082 s conc e structure of t
th@@l&@ﬁfaéif'stlgg&@er @Je to the edge enhancement and the like.

[0086]

'Also,v_ the display 3000 transmits, to the stereoscopic
glasses 4000, a control signal showing which of the left-eye
picture and the right-eye picture is displayed on the display,
based on a flag included in a video signal inputted via the
HDMI cable.

[0087]

As described in the principles of stereoscopic viewing
in the first embodiment, the stereoscopic glasses 4000 are used
in viewing 3D graphics in the successive separation method,
and are special glasses including liquid crystal shutters. The
stereoscopic glasses 4000 switch, based on the control signal,
each of the liquid crystal shutter for the left eye and the

liguid crystal shutter for the right eye between a
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6. Structure of viewi ng 3D graphics at hone

The foll owi ng describes a structure of view ng 3D
graphics at hone. In order for the user to view 3D
graphics at hone, a display capable of displaying 3D
graphics outputted 5 fromthe playback apparatus, and
gl asses for stereoscopic view ng (stereoscopic

| | . ng (stereo - .
L R S ALt Re 2000 AP iR e
SPR AL e R0, T oy Sy s DO AL G L TRARE s AP
sn3ffs 15t Cheosnanicy gl g2ses 400D Bafha K8EGYed, the

cont rol 5000. [0083] e pl ayback™ appar at us

st%Q%%s@ﬁ@ibh§l§E§@é@Mﬁﬁﬁ?t@@nnﬁqhﬁé.éﬁ%ﬁ?ﬁi1éﬂdﬁﬂékaér the
for exanple, a HDM (H gh-Definition [ timedia

lelffit ereacarocahkelidht 0084hsmittingTheatdesphagy S0O0crystal
di splays a video signal inputted fromthe playback
liappar shust 20Fdracieerdighy dyee tinte dhe ildigtt.- bSiorée richetate .
pl ayback apparatus 2000 inputs |left-eye pictures and
Whenghe ceifel pg etaprds cal ¢ gt ehpwingethh splrayB30@Ye picture |
_displays the 20 left-eye pictures and the right-eye
ispbeingedisptaverht &y FheneesaePragi 3lawseetirdmy fbesbiquid
ThedisplagSOOOisdifferentfranadisplagfordisplaying 2D |
CryieksHi EBUFREFHERT (he BLSRF fY 8000 nERasl 1 P hetEapehl kting
of 25 ickly switc ing a,screen in grderhto ,
St&Car SV SdFEEPAGL & H‘-lééeSBPEFGFe OZnbnfi YRt Te§¥e into
pi ct.ures . conpared to such display for 2D graphics. For
e, gt S e RoSt Hbvi s ar o
[0088]

According to the above-stated embodiment, it is possible,
even when playback starts from an arbitrary PTS on the time
axis of the digital stream, toreliably allow the user to perform
stereoscopic viewing of moving pictures. This is because GOPs
of the left-eye video stream and the corresponding GOPs of the
right-eye video stream in GOP pair regions whose beginning are
indicated by the SPNs corresponding to the PTSs in the recording
area of the digital stream on the time axis.

(Second embodiment)

The present embodiment describes the recording apparatus
and the recording method pertaining to the present invention.
[o089]

The recordingmedium (1) is located inaproduction studio

for distributing f£ilm contents, (ii) generates (a) a digital

stream which has been compressed and encoded according to the
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shot using 24p (24 frames in .a second), 48 franes
need to be rewitten in a second in the case of the 3D
graphics since 24 franes for the |left-eye video and 24
frames for the right-eye video need to be alternately
di splayed in a second. Al so, the 5 display capabl e of
pl ayi ng back 3D graphics has another feature in which

MPE@tétQHdé§d§HQ§K§W§b Bhéée§Q9§oQ&9@Hﬁﬁﬁ?%bwaQH§§§érEhtle
performed 1 n an existing consunmer TV is not perforned

isWil dPed N 3D 16 apht €8N, Sakll SPl BV Genttat dS5 abE6BUSE image
in view ng 3D graphics, edge positions of the |left-eye

fopi tEU-gOMAdCEihE shghtdeyLe Mididy eThar eebdPaLhattedium
and stereoscopi c view ng cannot beprovided. properly if

gehabalkanceretotriiny efddieyede stuibsdandthde irisghimleydEi ment .
pi ctures arises because the edge |ines becone thicker

[0B8PO1 hi nner due to the edge enhancenent and the |ike.
[0086] 15Al so, the display 3000 transmits, to the
st er EéScdpi ks gl Rsoek ADBPram HOM ¥ as) gn‘aﬁrghévﬁwglcture
which of the left-eye picture and the right-eye

ofprReurecrsddng pm%%@m ogot hlés dfﬁ]@@wayln bake oS enE | Hgure,
|ncludqg in a video signal utted via the HDM

Ehe ahteor b?@o?ﬁa‘-i%t‘b%s”‘g’r nlﬁeﬁo ROERE PF |ané’|ly§1€é’se’aF°der 41,

§ fi%”g?r“gg%%%'@e%ﬁt%% i ard CRA T HQREA LB unit 43,

918E0LES, LS SUECSRELY SSORCAL . TEADRe b R
452§nat S 2836901 6rLassensdA0g suic.ch, based on the

control signal; eac he 17 quid crystal shutter for
fobbejleft eye and the liquid crystal shutter for the
rig%t eye between a light-transmtting state and a

| i ghtrhblerdd hgnsbake. 4 Speddd Ak ht geWhalcl eeehNeMpressed
fromthe display, a control signal showi ng that a

bitebpseye péft tiee im dmirgs dirspliageds shehskerensenpressed
gl asses bring the liquid crystal shutter for the

bitmaps of right-eye pictures according to compressing method
such as MPEG4-AVC, MPEG2 and the like, and generates a left-eye
video streamand a right-eye video stream. In that case, setting
is made such that GOPs of the left-eye video stream and GOPs
of the right-eye video stream have the same temporal interval.
[0092]

The following describes a method of efficiently
generating an elementary stream of 3D video.
[0093]

When compressing video for package media such as a DVD
and a BD-ROM, in general video compressing technology,

compression rate is increased by performing compression making

use of similaritiesbetweenprevious and/or subsequent pictures.
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5 left eye into the light-transmtting state, and the
crystal liquid shutter for the right eye into the

i ght-blocking state. When receiving a control signa
showi ng that a right-eye picture . is being displayed,
the stereoscopic glasses bring the liquid crystal
shutter for the right eye into the light-transmtting

at 39S 8t fe  alfehBemE Y StRbudd Qi dimd Litsi ﬁéefi@ﬁ the ehebliing
eye into the [ight-blocking state. 88]

inASEQEHI Y denrtdre ﬁbp\éan&tmxeq;a&rﬁ@%n&me previi®us and/or
possi bl e, even when pl ayback starts froman arbitrary

sulbPg&gaent heatiese HrnaxXisa 0f 5B keddi B Eabwiidgwaméftftaciently
reliably allow the user to perform stereoscopic

geneeataganfehovengapycstresm i 3D yibdecausyacGOBs shows a
the left-eye video stream and the correspondi ng GOPs

lebt-¢he pigiereyst | demy Stiredmnien @ paiand éficolsB shows
whose beginning are indicated by the SPNs

the drafdspordp hgttse titea g PRiPRlTRRG I Y 20 tareahoftime
the digital streamaon the tine axis. (Second

PO &RH ottt n‘*e?ﬁ)PlCture SEHIH rigs dnitC efodi TshtV Ifis ssedier 41
sebeints g b aL$%§2aﬁ%%dqﬁﬁ2%p%§ﬁ°%8%g“§§$ﬁer 2 cuse
o (& RS BTy P FREChREEaees e Subs ek Fia.

el Bl 1 ML o008 0D CORPL SR A, Sl Bl .
sc9agw(ﬂ%1§<|£\§myev,n Vi Lit Legks: ebagfsgfgéﬁksééramﬁé &h the

erates a vol unme ||Tng or a
lakQéEde£&g§Qthﬂﬁ§%1&beéﬁsengbglﬁ§c@ﬁ§|IEEEH%@é”ﬁlctures

generates a recordi ng nmedi um described in the first
InemRosH st 2SI 1 encoding process, therlght eyepictures
are encoded by performing the same procedures as the case of
encoding the left-eye pictures. That is, it is necessary to
perform searching in the whole screen as shown in FIG.15B.
[0094]

As evident from the above, it takes twice as much
compressing time in encoding 2D video as in encoding 3D video
(a string of left-eye video frames and a string of right-eye
video frames) since it is necessary to compress each string
of video frames separately.

[0095]
| The video encoder 41 writes, in the table, to which
direction and how far each search target moves at the time of

encoding the left-eye video. This shortens encoding time since,

by referring to the table, it is not necessary to perform
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FIG 14 is a bl ock diagram show ng an interna

structure of the recording nmedium 40. As shown in the
present figure, the recording apparatus 40 i s conposed
of a video encoder 41, a material generating unit 42,
a scenario generating unit 43, 10 a BD program
generating unit 44, a nultiplexing processing unit 45

segflghén{;omakher QRS NG Mid A46. ch0083L.The WideRing the
encoder 41 encodes 1 mages such as unconpressed bitmaps

n%&tL@%é 8Y e tRirekUKAS AN BEEEy SHENI B8 r URBORPEESSTE - eye
maps of right-eye pictures according to

pi€OBEes FHI 1Rt hodwsug as JVBREGHIAYG o MBEG angettiton and
i ke, and generates a |left-eye video stream and a
howi £t eayéh viedewlstaegrt hovébhatIcade caekt bAgencodiEte the
such that GOPs of the left-eye video stream and GOPs
righttager pghtuege, viadeseagstthe amnigay @ arh des e naargso Galwn. by
i nterval. 20[ 0092] The follow ng describes a
reﬁerhédgotoethﬁctéhﬂﬁyS@@W@raP+ﬁﬁGaﬁ5€Ienentary stream
of 3D video. [0093]" When conpressing video for package
[0OfB8i a such as a DVD 25 and a BD-ROM in general video

conpre55|ng technol o onpression rate is increased
y pEPFer TS ERL PNC kT L 08 6L P TR FATTY iggures

suc as %He u%/el %.lf!l gfl]g/c%rrciljebfg%ured:]er Eébcrrt\a [ e%he description
simple, a moving direction and a distance may be recorded, at
the time of actual encoding, for each of rectangle and square
areas (8x8, 16 x16 and the 1like) as with the case of the geometric
figures.

[0097]

Back in FIG.14, thematerial generatingunit 42 generates
streams such as an audio stream, a presentationgraphics stream,
an interactive graphics stream and the like. More specifically,
the material generating unit 42 generates an audio stream by
encoding uncompressed Linear PCM audio or the like according
to a compressing method such as the AC3 method and the like.
[0098]

Also, the material generating unit 42 generates a
presentation graphics stream which is a format of a subtitle
stream complying with the BD-ROM standard, based on a subtitle
informationfile includingsubtitlingeffectssuchasasubtitle
image, display timing, fade-in/fade-out and the like.

[0099]
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At this tinme, an enornous amount of tine is needed for
encoding in order to search for simlar parts in the
previ ous and/ or subsequent images . FIGS . 15A, 15B
and 150 showhow to efficiently generate an el enmentary
stream of 3D video. FIG 15A shows a 5 | eft-eye picture
at a certain tinme point, and FI G 15B shows the

| ef ta j e [ o] i j t
[t SIS s Rt eBaoLBho LT ALY it

an §htedek+4d SRS stPebRSH R 1 8¥er DA HIBbE SHOMA Jreen

FI'G 15B, for  a'cube or a circle exists in the left-eye
coRp EYURE wihOWIhd BDERGMLSPanddrd) Hale® &h M trslp iBages used

necessary to perform searching in the whol e screen
foshewudy abbiG IEhd fioeden wio @terfrenmisdanchhdgcha dikplay

| argest range at the tinme of encoding the left-eye
efpectuvesbutnohhearaseged angeher mknensodi ngipteness,

the right-eye pictures are encoded by perfoi ing the
[0%@afk procedures as the case of 15 encoding the

left-eye pictures. That is, it is necessary to perform

. sear Eh¢ ngcemat He @ EHreainds ShAfRSTRRGaAS®enario,

As evident fromthe above, it takes

0094 ' :
us%—ﬁﬁ?cfé]fé%mi*ﬂk FRHPESs At Fhe PR Gtf aP s v b g

o MaFRER I o Ao h St ARt LR Ep Y, FR i

it _is.necessary.to ¢ ress_each string of.vide s
GePPERRLIS iR Bt 7y, STO09E] FHE: Vi Heg erabder e £ e 8
] abl e, t. ' 5 di e} fa :
= 108 Boarbdstim vl i P R g g BPEY 1t

eihef bieygevidga. This shortens encoding tinme since, by
referring to the table, it is not necessary to perform

[oseafching in the whole screen in the case of encoding
the right-eye pictures which are very simlar to the

| ef t ag¥E, Pitair eSenktGolofershionsing t ahlie st®wgBgetrates a
whi ch direction and how far each search target noves.

pakamthercasee aforeneediing rHdhens tipdht-iegeppocksséng .aln the

search range can be narrowed down by referring to the
patabkéeshbtwnhe nwELGr18Cream each AV clip is composed of is
written. Each file such as an index file, a movie object file,
a play list file and the like to be generated has the same data
structure the structure described in the first embodiment.
[0102]

The BD program generating unit 44 generates a program
of a BD program. The BD program generating unit 44 generates
(i) source codes of the BD program, according to the request
from a user, via a user interface such as GUI or the like, and
(ii) a BD program file.

[0103]

The multiplexing processing unit 45 multiplexes a
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[ 0096] Note that although a descriptionis

gi ven using figures such as the cube and the circle in
order to nmake the description 10 sinple, a noving
direction and a di stance may be recorded, at the tine
of actual encoding, for each of rectangle and square
areas (8x8, 16 x16 and the like) as with the case of

plhgglg%grgf étfeétjng ULGRas L.g,%%@— &%E%ﬁ%eé thég‘n %.Ai’lrélbﬁ,e— eye

mat er i generating unit generates st reans’ suc

viBB oA a8t 6eAM 4 fo RGIRM aé'ﬁééﬂr?cpiﬁl% §§féﬁﬁ%saéqtream

i nteractive graphics streamand the [ike.

anspgektheal ¥, gt I@%Eﬁﬁﬁéaﬁeﬁﬁiaﬂk991kglEhé@ are written
generates an audi o stream by encodi ng unconpr essed

onlthearp Pl agtektn 107 o ther d ithe qrereadiengn2Avt @1 8p according
conpressing nmethod such as the AC3 nethod and the

tol the MPHEO8]S method. Ansohatheas@t ex iLlalftgegeraiiag stream
unit 42 generates a presentation graphics stream which

andsaarigrtregyofvidesubtirebs streecawi toppeyedhg wunh tishef GOPs
BD- ROM st andard, based on a subtitle 25 information f

inj pemppeeudi gt subhgad iafg GOP=f edt sheuéhfhsedesubiee| stream

di splay tim.ng, fade-in/fade-out and the |iKke.

PrFGG%@F a COfreSpPH@#ﬁérﬁ@PeOftE@enﬁ%%¥Fa$Y%éﬁ%@%?l?EFeam
un| 42 generates an interactive graphics stream which
(01944 format of a nenu screen conplying with the

BD- M st. d bit ,
R o1 s e R L SR S e %%rmatwn
| f
flq'e-spwﬂcé S 2 ba%ﬁrﬁ@%%éﬁ%?%qﬁgggﬂ%%. 1E" gdndracea

si ti the 1 the
Qﬁ'i‘% %%85?%;5% 10r 1 451 0¥+ 8 OF 7RG n¢RIRLYLRY f‘ii@ by

ard, according tonformation on eac

muiEﬁ%@EkQ%@eﬁﬁ&égséEn@h&nﬂ@&@ih%'péPf&ﬁﬂ@é@ﬁ}Eﬂeuﬁbilow1ng
2, "and the user operation. The scenario iS a

me&z%@ﬁ aghanmundey1bilag r&@\éls@lagj aﬁﬁtfnbegeﬁeﬁaaas entry
list file or the Iike. [0101]

maps in each of which a storing position of a header packet
of each GOP of the left-eye video stream is in correspondence
with a display time of the header packet of each of the GOPs,
and generates a clip information file by pairing, in one to
one correspondence, the generated entry maps with attribute
information showing audioc attributes, video attributes and the
like of each stream included in the AV clip. The Structure of
the clip information file has the same data structure as the
structure described in the first embodiment.
[0105]

The format processing unit 46 (i) arranges: according

to the format complying with the BD-ROM standard, the BD-ROM

scenario data generated in the scenario generating unit 43;
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Al so, the scenario generating unit 43 generates a 15
paraneter file for realizing nmultiplexing processing.
In the paraneter file, which streameach AV clip is
conposed of is witten. Each file such as an index
file, a novie object file, a play list file and the
like to be generated has the sane data structure the

thé tB‘ﬂ‘]SBfHélearg esald bedebacthe df khstpephedivindendfd 0102 unit

D program generating unit 44 generates a program

24 0f a3 BDhProgramp Hiel BRpragramrgenetation Ainid gbherated

generates (i) source codes of the BD program
in aged mailng dlediey peguesisifrponma tuger,, apdalai uspmerates a
interface such as QU or the |like, and 25(ii) a BD
dipe aguame tidoerdi®t08p The R tigpied ndriptodessifiglaimtstem
45 mul ti plexes a plurality of streans such as a
cotplyieyeriildebe AO-ROM saprnghirdeyBhe ifgamadt Pé@ﬁ?sﬁhng unit
audi o stream a presentation graphics stream
46| peavattpvEhgr gemicatad i animede frke fRAE §r°er BD-ROM
witten on_the BD-ROM scenario data to gener te an AV
Preffbngc RRYIRRE B th@TPEAITS R RBATRFR (1t cESPY
a lLeft- e e V|de hrean1and a right-eye V|deo stream
ma%PEaﬁEPF BPeet n% ts of GOPs in a manner that a head

t e video stream precedes a
corf@gi%ﬂ% %%b?éim ?gihe right-eye video stream
01 1 [ a clip,
Cl1 pt 11 6F RRETon TG iy th WHkEe 5 parr ni En The AV" 27

pl‘é}:{lgeb HERYS ?E@g}l:?bguéiﬁé‘@%é‘ché%%r ghbasb efigherr a1l

clip |n ol nat by the nul tipl exi ng processing

tthIF_{cf]'éré§ PerfRiredohy ehheré ebl-avhngn retdhetd-rROedisc are
tlpleX|ng processing unit 45 generates entry 15

cifBBE BD &®ACD ofthehugbracahorthogsposithen wf wedeadenot to
packet of each GOP of the left-eye video streamis in

wea@r tRspabceacecent i bnaddigspkayst for stetdevheaderaccording
packet of each of the GOPs, and generates a clip

toi dfigrosat iHowehvidme byheai 2P nglcrtnr@ﬁe apgl Giie pictures exist
correspondence, the generated entry nmaps with

togetheups Q0ei &ief nethorstomarfald yealt Prbtpss, oIt the

video attributes and the |i ke of each stream i ncl uded
glpgsere WAVhc CEFLaTRe t4fi®-ure of the clip

infoittiation file has the sane data structure as the
[0d0fdct ure described in the first embodi ment. [0105]

From the perspective of the user, it is very difficult
to see when to wear and take off the glasses if, without
notification, 2D pictures suddenly switch to 3D pictures, or
the 3D pictures suddenly switch to the 2D pictures, on the other
hand.

[0107]

In order to solve this, a 3D flag showing whether a title

is 2D video or 3D video is provided with each title. When a

title changes, it is judged whether the changed title is 2D
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25The format processing unit 46 (i) arranges:

according to the format conplying with the BD ROM

standard, the BD-ROM scenari o data generated in the

scenario generating unit 43; the BD.programfile

generated in the ED program generating unit 44; and

the AV clip and the clip information file generated in
vidd§ P 'vmigé!kpcgséﬁ SRR 49 fg%:glafs .%erﬁﬁﬂe(dée)r isnotified

generates a disc 1 nmage according to the UDF fornat

of WHLh-ds11& bl 8n8YPlEIMOEAPIEAG eMshbwishg B RPhre of an
standard. The format processing unit 46 converts the

ingeRefat Bl idiStidiRgeD Alagdatas fowBDiROMIpr e65i ABD flag
and perforns a pressing step on this data, thereby

shoRing aghetheg ai @ ROM ed dhi ¢tk earhiodiaerdy) 310 Thke provided
present enbodi nent describes a case in which 2D

wiphc¢acest ante 305wl cthuies wxiwten ogethes on gdrfBided by a
disc. If all the pictures of novie content recorded on

us¢heOBFROMUisCirg @ senbee @MigroRDa chmmasdroxdhe like.
choose either to wear or not to wear the .

The phAehreit poRBYAGHESFEs NP6 T3t Ehe vvies| oh taddasdrhyersing
to discs. However, when 2D pictures and 3D pictures

or k#6119 ogt hele oFF BHROTRIC tHERIRRT Me&h D wWeay Hreen

ot ff th | wth tain.tim ) 0106] F :

D1 tRESKE! BB B P e e Tkt b et Pragre 59 the
t f d tak ff t | if. ,

ang e pEEp S Re P R e P O 8oL nb 20 RS Rek bige ry tles
W Eh P énfy

2t ShEl EHHL o3r ol ige B R IUES AUHEEN fiidddethd Gt o

Vié@!}vgn&hﬁﬁ’véd%@ &) %@P@w_ ’&%r 8 4 'cH@ ﬂistl@ From

v!deo or 3D vi eo I's provi ed w each title. VMgn a
thé'ﬁ%ﬁfﬁ@@@ﬂ@é,ofttﬂd%d %&@ﬁ@iW@eEBﬁﬁeEEQaqhaﬂgég,tﬁﬁéﬁé is
iS

a merit that it is possible to have the BD-ROM player prompt

' the user to wear or take off the glasses by clearly dividing

pictures into 2D pictures and 3D pictures for each title.
[o108]

Note that although a description is given, in the above,
of the case where a flag showing whether pictures are 2D or
3D is provided with each corresponding title, a 3D flag may
be providedwitheachplay list, eachplay itemor eachAV stream.

Supplementary explanations

Although a description is given of a recording medium
pertaining to the present invention in the above based on the
embodiments, it is needless to say that the present invention
is not limited to the above-stated embodiments.

(Modification 1)
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vi deo or 3D video based on the 3D flags. Then the user
is notified of the result of the judgnent. FIG 16
shows a structure of an index table including 3D
flags. As shown in FIG 16, a 3D flag show ng whet her
video in each title is 2D or 3Dis provided 5 with
each title. Swtching betmeen titles is perforned by a

(T PR RS AR TR B e
k .
ool LR L PR 05 ol SN oLt peRoOR 1o

st?%aﬂlheHJJ\!st(\?ePy ) ﬁ’errdllrf cta%ltdﬁe:LLQeé@?YSe?%“c‘a%egn%ich

ags corresponding to the respective tit

thbl TBsel L Lanshid okt 0o nﬁl& it 1 gTRi-2 2238 gebh §Erng are
video and 3D video do not exist tdgethér in one title.

nokl @M t NE1 PLESPeGid ¥eeOtc tBPEEJH E ¥dJIT LMHEE Al streams
discs, there is a nerit that it is possible to have
1nthaeBBeBGMBﬂbgyabdﬂmﬁnpt 15 the user to wear or take
off the glasses by clearly dividing pictures into 2D
[opioefures and 3D pictures for each title. [0108]
Note that although a description is given, in the
abovE&irstlyhe tbaséolleomgng Qesy s rap vikiétheip when the
pictures are 2D or 20 3D is provided wth each
legbrerepoitingt rean andahenr 9y ewg vheeprdvied@r ¢ racorded
each play list, eachplay item or eachAV stream
assﬁﬁﬁﬁéﬁéﬁtgﬂﬁléiélﬁﬁéﬁﬁﬁﬁsln the regpy 6H§hm§dlum FIG.17
descrlptlon IS glven of a re%ﬁrdln% di um ertaln Q%REAM

8’%?1%%3%%?( nYERt T oi ¢ Thalabbyve asea Sﬂ thé

A gdlnents it is needless to say that the present
lFﬁ€ ft¥on is not limted to the above-stated
dlnents. (Modification 1) In the first
nb diment, the left-eye video stream and the

ri ght,-e 0 r d i at
I gt %Anl X& zetu_%ﬁl £8L eaMm %@ﬁga%l Rhexe g@ 8vOR€ip) is the

di gi strea However dification 1 descrlbes

satheC é%ethg A ehi b heh el tinpya vide sldrammard chBeleft -eye
right-eye video streamare 5 not nultiplexed, and are

AVIECOS 866s a% tSepdnaiet He iibak -shicepi®ed Brirbamriecoidbrgsent
medi um [ 0109] ~Firstly, the follow ng

mode Fdidalrd ®>ranty/1 eft peyhetdebestefar 1 s eyereddeotise ledm-eye
and the right-eye video stream are recorded

AV clip. The left-eye video stream (main video) is played back:
as 2D video when played back in a playback apparatus that plays
2D video; and as 3Dvideo whenplayedback ina playback apparatus
capable of playing back 3D video.
[0111]

The right-eye video stream is stored in an AV clip for
the right eye (sub clip) . The right-eye video stream is played
back, asright-eyevideo, togetherwiththeleft-eyevideostream

when 3D video is played back in the playback apparatus capable

of playing back the 3D video.
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10 as separate digital streans in the recording
medi um FI G 17 shows an exanple of structures of an AV
clip stored in a STREAM directory. [0110] An AV clip
for the left eye (left-eye AV clip) is the 15 sane as
the AV clip shown in FIG 3, except that the |left-eye
AV clip does not include the right -eye video stream
[ohfp2the present nodification. The left-eye video stream
is stored in the left-eye AV clip. The left-eye video
- strean: (181 IbwA L Ak slcs- iRl 80s BAekt uBS ADavpUe9 WeH when
pl ayed back in a playback apparatus that plays 20 2D
th¥i dedt - eyl «asisiD sdrdemm whenthbayeghbasiei videdl sybaak are
appar atus capabl e of playing back 3D video. [0111]
refbededd sepereitdedigiteamiseatoriedtha wecdNa Thy medirum.
the right eye (sub clip) . The right-eye video stream
Thespphayeis 25 rifaskna o inglst ongyervindee sub agkahertan t(Hub
the left-eye video stream when 3D video is played back
PI) ninherpr bhipadkd eppariat gsidddgatl 6cof PRapi Pathadki¢hels a
3D video. ~[0112] , The follomdng descri bes, a
plavpackupathfofa ey ieSsPinReRYt hee et iy i egieces. A
stream and the right-eye videq stream are recorded as
o1 SRRt 1k £PeOPPESES Th Al HHESoRGERS WeURimS & 1aved
The, pl ay List .infaoituati has _.qne_or . nore b a
ba el (O R QPR BT 0Ba N REGHATY (ST T Sl £
th . Chci y i fs '
PRl bR Bs' 52, LV HIGK DEER, O aBear B, L 4

: > b y . S )
01 8/BBleYeLL AR OMCRubocpl Ay ol Bk SYREBLANLEULON o
thef st 13401 PLAY: At SMd H O MBI QY PLeSESWS B R same time

pl ayback "section of a sub Clip. A playback section of
ax@achsotnth@astbpptay iteminformation pieces is shown

on the sanme tine axis as the nmain path. [0113]
[015BI G 18 shows a structure of the play list when a

| eft-eye _

FIG.18 shows a structure of the play list when a left-eye
video stream and a right-eye video stream are recorded as
separate digital streams. 2D play list information is play list
information when the left-eye video stream is played back as
2D video, and 3D play list information is play list information
when the left-eye video stream and the right-eye video stream
are played back as 3D video. As shown in FIG.18, a main path
of each of the 2D play list information and the 3D play list
information refers to the AV clip storing therein the left-eye
video stream. The 3D play list information has a sub path in

addition to the main path. The sub path refers to a sub clip

storing therein the right-eye video stream, and is set so as

to be synchronized with the main path on the time axis. With
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video streamand a right-eye video stream are recorded
as separate digital streans. 2D play list information
is play list information when the |eft-eye video
streamis played back as 2D video, and 3D play |ist
infoLatation is play list information 20 when the
left- eye vi deo strean1and the right-eye video stream

=uBh AR R cath 20 B 30 4 é;?‘%rf]’%\é\‘mﬁtllﬁflo?ﬁgtg% hlay
\%

T S euh Rl deag B ol Pr

lek{:séyé n&ﬁ:ﬁcﬁé@tét% A@LS%Ub%HaEII?e gl %&agdg]{&: Q%ﬂ&r&gﬁon

mai n” pat he sub path refers to a su I p storing

théhf‘éﬁdfb}ﬁeh%lﬁ'e%hénﬁ)@'lé’k@%ﬂtSE%Mdé‘@@alnsbéeé yi%h@$hized
be synchroni zed with main path on the tine

wiBKi 8acMl bBhesUsh SheUetiHeeaxtike 2D play |ist.
information and the 3D play list information can share

[oLhe] AV clip storing therein the left-eye video stream_
Also, in the 3D play list information, the |left-eye

~ Vi deTharfth ltlevirigieseye beisde @ ldgnibéosyachpon Zedwben the
W th each other on the tinme axis. _

left-eyevideostreamandtheright-eyevideostreamarerecorded

as separate digital streams.

[0115]

Since the left-eye video stream and the right-eye video
stream are separate digital streams, a clip information file
exists for each of the digital video streams. Basically, both
of the clip information files have the same structure as the

clip information file described in the first embodiment.

Therefore, an entry map is set for the right-eye video stream,

too. In the entry map for the right eye (right-eye entry map)

are written entry map header information and table information
showing pairs each of which is composed of (i) a PTS showing
adisplay time of a headof eachof GOPs that compose the right-eye
video stream and (ii) a SPN showing a start position of each
of the GOPs in the sub clip. In each entry point in the table
information :Ls registeredapictureof theright-eyevideostream
in the sub clip. The picture of the right-eye video stream in
the sub clip has a PTS which is a value obtained by adding,
to a display delay of (1/48) seconds, a PTS specified by each

entry point of the left-eye video stream in the AV clip. This
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[0114] The follow ng describes a clip
information file when the le f t - eye video stream
and the right - eye video s treamare recorded as
separate digital streans. 10[0115] Si nce the

| eft-eye video stream and the right-eye video stream
are separate digital streans, a clip information file

endX] St %hE%rl gfi‘)t e ﬂi&%@i&'%ﬁén&'c‘&%a&tﬂ@ﬂﬁ@ls specified,

Basi cal |y, the clip information files have the

o SEWEs S TG aaselRes18rCEhp GoborimtdeN rHighe -eye video

described in the first enbodi nent. Therefore, an entry
st A8 i sngethéoletbeevé ght deyesyirdan, stbeanspohdangl fo the
the entry map for the right eye (right-eye entry map)
spatcefedttemeentry map header infotLuation and table
i nformati on showi ng pairs each of which is conposed of
[0{1%]a PTS showi ng 20 adi splaytime of ahead of each of
GCPs that conpose the right-eye video streamand (ii)
a SPRhehbwt W instdaacpids s iBre afhwdad loff itlife agppRigement
the sub clip. In each entry point in the table
onj HiQ AR Teerdyiltis @&ogﬁn& GPETEETE HRS ri it~ video
video streamin the sub cli i ctuyre of .the
sefpgh o) Sl s B 5K (e i ey fps video
e, obt ai ned b adm

scherhpas LTI AR betoRde ey Tofe Sty 1EaBEy ched e
in porll r1t1'1terlea eI rggulmg:ye d’dﬂ%%f%ﬂ&%@fﬂ“ e%}%evAMegl é@ream and

Goﬁga%e%g}%e&l @f&afétgﬁeg%@é&ss% mcgﬁf@' Ehbrms'a%%oecfét{ﬁ&fal

, t0 obtain-star esseso GOPs in

inEEgbhL1eye d dgo.JidLamAnda bhes Eéf:tfd%’ﬁhe\é |éiﬁ;@§5ﬁ1£_§&}f@ader
corresponding to the specified time. 5[0116]

infBembek baw Nendeset +Pamd, heophysdmsle f Hee e3r tR8gRMRIBAING
on the BD-ROM The AV clip storing therein the

£1hef éheye wHidep ost & es0R addthbel sfib- eyé ristcar shgebheardnthe
the right-eye video streamare divided into extents
coteegpotIPngrieB pf @nd raghangae 10den shreant preeades. This
manner. GOPs of the left-eye video stream and GOPs of
enthéesi ght mhpyhaAdeepperesiichaoer¢frer Santheepperafing flag
interval. Also, a preceding flag is set for_ the entry, '
tonapdheatier FAf BhAEBPOROM WRECBNEPY PRpthe &e%&ﬁﬁﬁ eV-'Ldeo

Here, the _preceding flag shows which of a GOP of
strr@ﬁfﬂ ae% t\]ilied%ré?ﬁeaﬁﬁiéﬁﬂ R Ofstle%rrﬁ&%or?af%&léﬁﬁ %?ream

s arld RE R A aikehs TRAT arbr Sort HE S eLb hoFRag 1010479
BB e 6P BT ol e o1 7RO G GEFEGr ™Y e Preceding

£15l,ght -eye video stream should be read first. That is,
I't'is possible to start reading 20 fromthe GOP of the
[o!h@?o stream i ndi cated by the preceding flag. [0117]

Therefore, even i'f the left-eye video stream and the
fight-eye video stream are not multiplexed, and are recorded
as separatedigital streams, the GOPof the left-eye video stream
and the corresponding GOP of the right-eye video stream are

located at the playback start position onwards indicated by
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Therefore, even if the left-eye video stream and the
ri ght-eye video streamare not nultiplexed, and are
recorded 25 as separate digital streans, the GOP of
the left-eye video stream and the correspondi ng GOP of
the right-eye video streamare |ocated at the pl ayback
start position onwards indicated by the playback
p y f T ssibl e rekiab 0
enBRBPGRhSK SR, ahbreloBRsten £ vl ord el b1y
i [ ifjcat i -
R o RaT T h s bre- S050paff v VARd F Flmoving
pikRaddist i ont ot hemai npath in thenodificationl
anodi fication 2 describes a case in which the 3D play
l'i st (MBE9EABLEOANI B¢l udes a plurality of sub paths.
[0118] 10Firstly, the follow ng descri bes what makes
t he msencligdl tnacentwrdnhlies ywhielr petdwon hgs one sub path
stereoscopic viewng wth use of parallax video.
inEdES. 1% aodhed ishoat ia i ditfifeeneac i bet wwen , faooadification
poi nts of eyes when actually | ooking at an object and
2 deprafilpos atesssf inydd clhidre perdiomni hgt sindicgowddpincincludes
viewing. 15 FI G 19B shows how the user actually | ooks
a pilufrd 16h] &dt SURSPSH&wNn in FIG 193, a left eye 15 and
a right eye 16 focus on a position of an object 17.
[0¥A&Y i s, for the user observing the object 17, a
position in i C e user_focuses hjs/her eyes towar
il RS LSS R PRI e R S S A S
unb SN 2E0 o 18 OPLESt 28N 88 B copic viewing wi
g Steredscopic viewing with use

of parallax video. FIGS.19A and 19B show a difference between
focal points of eyes when actually looking at an object and
focal points of eyes when performing stereoscopic viewing.

FIG.19B shows how the user actually looks at the object. As

shown in FIG.19B, a left eye 15 and a right eye 16 focus on

a position of an object 17. That is, for the user observing
the object 17, a position in which the user focuses his/her
eyes toward and a position in an empty space in which the user

recognizes the object are the same.

. [o0119]

On the other hand, FIG.19A shows how the user performs
stereoscopic viewing by parallax video. While a left eye 11
and a right eye 12 focus on a display 14, the image 13 viewed
stereoscopically is recognized in the brain in a manner that
an image is formed in a point at the interception of lines of

vision from both of the eyes to the display when the user looks
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[0119] On the other hand, FIG 19A shows how the user
perforns stereoscopic view ng by parallax video. Wile
a left eye 11 and a right eye 12 focus on a displ ay
14, the inmage 13 viewed 25 stereoscopically is
recognized in the brain in a manner that an inmage is
formed in a point at the interception of Iines of

atVERLO iéégg@ ggft[}hgio&&h%ﬂ%%_ te%etsheTﬁgl%pkéy Whete thecn of

user [oo0 Isplay wth both of the eyes. That

theSeyddid 2 RObR Ofie tdies LS 140CHS 98 ¢ \en dirs Rha¥hldhe user

position in which the user recognizes the 3D object 13

rekdgaipesi thosISR dts 1p0pped il tfigmhiendi spbayped out
and such di fference between a focus position 5 and an
frobj €itd¢ JiePAgNi, zaNng Resi tiofccausesbatveasa 6bcus position
di sconfort and tiredness when the user recognizes 3D
angrapbbdscusrdgyrpariald arsvtdeon. cdH20h HAdses oifdiscomfort
general, it is known that the sense of disconfort 10
angdrid nednas ket ke useres asi ze 3D fraphicfcs Inat patenl 1ax
(1) a position in which eyes are actually focused
viggispl ay position) and (ii) a position in which the
user recogni zes an object as a 3D object in the brain
[0Be@dmes | arger. [0121] 150ne way of realizing a 3D

i mge usi ng the paral | ax vi deo .
gAI_:Lgo, in generaf, it is known that the sense of discomfort

and the tiredness increaseasadifferencebetween (i) aposition
in which eyes are actually focused (display position) and (ii)
a position in which the user recognizes an object as a 3D object
in the brain becomes larger.

[0121]

One way of realizinga 3_D imagery using the parallax video
withsmallburden imposedontheuseristostore, intherecording
medium, a plurality of right-eye video streams each having a
different pop-out distance (an angle of an object) as separate
AV clips, and to let the user select a desirable distance. That
is, two AV clips are prepared, and the user can choose an
appropriate AV clip. Here, one of the AV clips is for users
who are used to viewing 3D video, or users who want to enjoy
realistic sensation by observing more popped out 3D object,
and another one of the AV clips is for users who are not used
to viewing 3D graphics, and is an AV clip in which discomfort
caused when the usersviewthe 3D images is reduced by suppressing

the pop-out distance from the display.
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with small burden inposed on the user is to store, in
the recording nedium a plurality of right-eye video
streans each having a different pop-out distance (an
angl e of an object) as separate AV clips, and to |et
the user select a desirable distance. That 20 is, two
AV clips are prepared, and the user can choose an
O@@@Toprlate AV clip. Here, one of the AV clips is for
users who are used to viewi ng 3D video, or users who
wantri®. 20 HowL =St i16 ssensabir-en thynoREenVa YLUmIe ty of
popped out 3D object, and another one of the AV clips
sub patbk disierts. The pake it Usedrabtt ondrewmon BDG. 20 refers:
graphics, and is an AV clip in which disconfort caused
towheuit héipsees Vieewl theuBDrlmpgest is. Eadiced bye sub clip
suppressi ng the pop-out distance fromthe display.
set@&Z@Festhereﬂﬁi;iQhSh@wswmdgp$¢$ﬁamﬁh©uﬁhﬁh@#hmm§neye
a plurality of sub paths exist. The play |ist
videpof aeann BaokRg | ¢l arenbrrgtes o f A LA i posercut
1 and a sub clip set 2. Each of the sub clip 5 sets
digERREsSt hefaFh 0£ Fﬂ“&h?uEyI%aW%lét? wm&&&ﬁl Yheh a main

ri ght- £ye vi deo. s n fer
vl e LR OO SLEAHLD EACHEGHST i SAD Paireof Sring
nchroni zed_w t at and pr Vld Wit
re g Y PERE SR oo Fs TheY ortet l%f%rerﬁan@l?%g.% ettt dbea,
p or A5,8U
as Dl #%sf* FBF TEr Boar ZHEls et Bt REn th s SRk Bacne.
[oi % A sub path having a sub path ID of "0"
ers to the.sub clip set 1, and a sub path having a
SUb Rad b IH39f nalingehes s adihersdb €t peRirtoThge sub
3D play list information includes 15 the plurality of
c1spbsetips draviangud phenenivpag-ouul @ealls 1pasd “1” refers
switching is perforned between sub paths that are
toptayesulbarckip rsestychmorl 2at pdaywi t At ai mBdérmgpatdn includes
storing therein the left-eye video stream based on a
thei pduvalatdi ofl aybsciees kardiag udef fepenatpaprouh sushls,
way, stereoscopic viewi ng can be 20 performed using
angapl FelRing deo ReH drneR heferedead pather FBBEcayf thlayed
(Modi fication 3) The nodification 2 describes
batkelR a3 ol et e WHBIaayains Pajthy éFﬁﬁfLPanthereln the
i.ncludes the plurality of sub paths. The 25 _present

lefibaryecht fon T PSS qR S A PE SidiPddafgregn and
subtitle and a u arﬁlconblngg with each of the sub
a EﬁﬁﬁsOpF6f§&Fn n such way, ereoscopilc viewing can be

performed using parallax video which the user feels conformable
with.

(Modification 3)

The modification 2 describes the case in which the 3D
play list information includes the plurality of sub paths. The
present modification describes a case in which audio data, a
subtitle and a menu are combined with each of the sub clips.

[0124]
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FI G 21 shows how a user 21 views an object 22

di spl ayed on a display 23 when 2D graphics is played
back. At this tinme, when sound is emtted fromthe

object 22, in nost of the novies, realistic sensation

is created by a conbination of video and 5 audio in

order to let the user feel as if the sound were

em t 0 Lt] - j.ec Vodi)s
adjugﬁgh%{6%gég§g?g§guggggg%légﬁﬂgpsgéégﬁéggeﬁét%%ﬁp%ayed

onfgfaﬁss?&n%gabbt%h@ﬁ érpg&t%%%%%f $g g, dd iga 10Cak] Zh1g time,

t he I n a manne at the sound seens to be

wheRiddeth LEamthePeshbhi 0k oblhe 9b) act mddc KOERdZR]vies,
On the other hand, FIG 22 shows how the sane obj ect

re@PPEBES {ONPOPiONtid AWdsed e Si dembBinattsar o8lvidemand

a display 33 when 3D video is played back. The object
audsorandened o Jleiththe posint ferl3s iif the dcefiid egecvemiptoted
stream and (ii) in a position 35 in 15 the right-eye
fromdebe spoebm oh oS udle wiyy ectth@2ubgr (31 adgtoghizesphase of
object as if the object were in a position 36 in enpty
soypdead sauncppearsre smpopedidizom plurslicpef Idudzperkers,
emtted fromthe object is |localized in the position
ang2 (k) A@ceHd it thsurrlid édr pnmaReeE ddw ot hgpsound seems
i ¢s, the sound of the object sounds 20 to the

h : )
: togggfeﬁét#th RECBORAE BPStha°HhPéchRePOIEM  Ped from

[Ogh posi tion 32 although the user recognizes that the
Bgéct is in the position 36. [0126] In order to solve

t he gb%%p- Hgteg éog&@mzinhord r fqg 25 the_.user_to
hear %ouﬁ&%w%ﬁn?ﬁe’posrtloﬁ i QYRS RaMsar SCt appears

. . ) . _ . ; .
(ol SEOIE B8 DU £ LA L £588 SA NP e

3Dl Sl ¥ ARPLSEE ek oﬁﬁ‘e%ii@réﬂgé?%%;(;i]q m MRl G8sition

obj ects are | ooked at are different.

34Fyﬁtiﬁﬁfﬂaf%—éy% QQQkkJ@erbamnhgnauaip)d@i@.@b@qeaon 35 in
subtitles and nenus are stored in one to one

theofigsponpentded st tdah han sgbh+eye vhdesst Beadcbdnizes
the sane manner. Subtitles and nenus corresponding to

thehsbyeghbiseyfe theddy) sttt game haw pogs Ot fdeprenin poptouspace,
| evel s (| evel s showing how far objects pop out) can be
andi spbaged by soprong. chbihasi bhseof 1f heounghemeyeed from
vi deo streans and corresponding subtitles and nenus
thgaepiget is localized in the position 32 using the same sound
used in the case of 2D graphics, the sound of the object sounds
to the user as if the sound of the object were emitted from
the position 32 although the user recognizes that the object
is in the position 36.
[0126]
In order to solve the above-stated problem, in order for
the user to hear sound from the position in which the user

recognizes the object, audio data pieces are stored in one to

one correspondence with a plurality of right-eye video streams
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10 different pop-out |evels (which do not hurt the
front and back rel ati onship between vi deo and
subtitles or menus) according to the pop-out |evels of
paral | ax video pieces. This nmakes it possible to
increase the realistic sensation. [0128] 15FI G 23
shows a table in which sub clips are in one to one

in G ESRARHERCE-oM HiaHdD) ot @ JRleCrESe S Wl hiL €8 A -ent .
menus. AS shown in FIG 23, by holding, in a play list,

[o@ztabl e on which audi o data pieces corresponding to
the sub clips are witten, the correspondi ng audi o
dat arptecesnead, benswiddihebmceor dihrg 231i® Bhea pieces,
switching of the sub clips. [0129] Note that instead
subf it hesabniemshas edretdiosred imormeasigmgrichegradsindence
sensation and sense of |ocalization of sound emtted
withdrhe e gbbj-eve di dpd dfertams an3hensaner nBRner e Bultnig-les
5 audi o data pieces corresponding to the respective
ang eRYs SO naseonGiingwr agt ¢ ekt € YiteVREGOof Lreams having
| ocal i zing the audid pieces .on the correspondi ng. sub

diEFppEnF PP R VLS EEHTE S FRCWdEEs NOHoE 2E Rt d $BT °P
to th [isti tion of the 3D hi cs. . 0.
oubd el Bk S B Storaad TSR pr batF fingeve
Viaudio §trean%.§iié.onl% a%p%her&%lgé Eﬁ%ﬁl'%éﬁﬂétﬁgbin
PO SPREI APE SBF&ECPRr A S 1 ERaratt 1 a g
. [ t [ Viclin, '
R T b e

o . el .
rewﬁieﬁgﬂgglﬁﬂ 'glgemw‘f‘\&%%?mlﬁci& Ry edRack <5 BY ﬁéﬂ@g}l%&%ordlngy

Thi s c_ontrl utes_ to reduction o
todghd MUl WaeR1a BEUSALLTYaRfvaudi %i%tcre%a.mi‘haéemakes it

stored si nce audi o conpressing method having hi gher
poSB8APNEeSEbOAncrease the realistic sensation.
[0128]

FIG.23 shows a table in which sub clips are in one to
one correspondence with audio data pieces, subtitles and menus.
Ag shown in FIG.23, by holding, in a play list, a table on which
audio data pieces corresponding to the sub clips are written,
the corresponding audio data pieces can be switched according
to the switching of the sub clips.

[01229]

Note that instead of the above-statedmethod of increasing
the realistic sensation and sense of localization of sound
emitted from the object displayed in a 3D manner by preparing
audio data pieces corresponding to the respective sub clips,

the following alternate method of localizing the audioc pieces

on the corresponding sub clips is possible: (i) sound that does
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10 rate can be used by storing, as the second audio
stream conparatively sinple sound such as
conversation, humof flies and the liKke. (DIn
t he enbodi nent 1 described in the above, the AV clip
has an entry map relating to the left-eye video
stream 15 and the positions of the respective GOPs of

noE h§o£§££b§t¥§ ’é’c%%ih airgt%.rce %%ql%atél%rp %%I Ebgng%ogyraphics

correspo ght-eye video s

Foueygirg Qﬁné‘vs&lﬁcﬁ’ r@@/ Mlee@n & tawA@aelag' aLing £Prat
t he

e rlg -eye video strean1 and’ position

au&%p@ﬂréé(ﬁ 5) Unipeddailr ring ¢e@tStikeami FBYy from a
precede 20"t p05|t|ons of correspondi ngGPs of the

spkelitieyso)dHeQShISMAific charadtdr LAt A enadi BBstored,
| descri bedi nt heabove, thepl ayback apparatus includes

int biee | ¥ tcleys wisdaosptane@ amdhi & hecrdgit =eye (diid¢othe first
pl ane. However, the playback apparatus may have only ‘

audne \stdeanmplant. tha tkicondaseydidespragbaekeappanaidisback
wites the 25 left-eye pictures and right-eye pictures

simbiieenabebyyin vhelei denipy amelx§d130his contrijises to
al though the playback apparatus has one_video decoder,

regihetpraybhde tE@pprranisWiey shBvarewd ty b uicp@érsams are
one for the left eye and the other for the right eye.

StPﬁe@ﬁ%FQ%é%@l?ﬁ@m@éﬁﬁﬁﬂH&Q§%ﬁo%UF§&F§hﬁ&?ﬁﬁ&?@?€e$%lon

either the video 5 decoder for the |eft e or_th
rasredé:&raé%d%%e oPYt G GHR oY%, CBEs SF R MBI estrean,

the TS ket
CORRBBT RERLY S HOBLT I BOR rFRe *SBTE S Eth-PTS TP} OfBhics
an E% gxﬁeplcture is equal to PTS (for the left eye) +
f/? e nunmber of frames per second x 2) with respect

to a irQIﬁoEE@SQﬁBQHEHeth& BYEPLGEHN €nSRAWNLBY B, the AV
certaln time (PTS). However, the PTSs of the right eye

cm ChHEEsn Cae B¢ S8l Ieéla?a%g eyl 1a¢tl-epg asqeachrplan,
e PTSs of the right eye pictures is between a

ana%m@mldjlr@gml efft tiey e-digddy Brandrsher ned llegft-egpevideo
picture. 15(4) In the enbodinment 1 described in the

stakawe pridaeddV wd ppbast boh e y offapo rrelsaidmeg i ades of the
| eft-eye video stream However, the AV clip may have :

rightertyeyvhdpo cft tdwen | Ebwesype ,vileR$trlegmapdhare em egtry
map of the right-eye video stream In table

mapnfetabinercoftheheighgheveyeidaerytheds; andThe pogetions
for each 20 entrypoint. Here, eachof the PTSs is

of ke GESBBEALNEHINF wadithe righs -gvepligedstagapmappregede
PTS specified by an entry point of the left-eye_ video

th%ﬁQﬁ%ﬁ%ﬁn%mfEHFF?SHQBdPHQQQf%ﬂiEpﬁﬁeﬁQIﬁyﬂVldeoStream

(2) Intheembodiment 1describedintheabove, theplayback
apparatus includes the left-eye video plane and the right-eye
video plane. However, the playback apparatus may have only one
video plane. In this case, the playback apparatus writes the
left-eye pictures and right-eye pictures alternately in the
video plane.

[0130]
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When the playback start point is specified by tine,
the 25 playback control unit 2800 starts playback from
an address precedi ng-other addresses which is shown by
address information corresponding to the tinme. This
makes it possible to read GOPs startingfromaheadof
the | eft-eyeGPandaheadof theright-eye GOP of a

S pecﬁié‘&d gigﬁouggl%ﬂ]ﬁ gleaﬁlﬂat@( @ﬁ%@pﬁﬁ abHs Rasgeo
extra menory, .and each 5 entry nap can be read to
deggﬂgfy’tﬁ@?lla%;ﬂafc%’ QpPadelust hedMhatd tie vidy d@)(:@ders ;

video stream rmay be miltipl exed regardl ess of a
onSt RGPSt apal ahgl eid P for the righ} dyet @ this
enbodi nent 1 described in the above, between a header
capackele @mtibeipréiee i tgUR saRHS ga ot packdtthefr the vidGeo
left-eye GOP is arranged the right-eye GOP
decodeespondiing 1oft heyd eft -tdye AR o Hwenday fide the right
ri ght-eye GOP may be arranged between the header
eypackasedf onhehkePiDeyénGbrdaddia hbad@F packetsef the
next left-eye GOP, or arranged before an end packet of
t he hektIn she-epeodopenByl geccraled Fesths ebrPyR gpr@h PTS
position 15 at which the left-eye GOP an

£oF i VBT e TSN G T Re FafL 1696 G L eve)
. PUhpleretin the cbove,stecd vy, Lf can be ensured
bR RS BPAR) R St 23S GF a8 T CBOLBCRY 6t WS SaREnf AR dGsS) -
Honvrgr\gfgss &9 tgr%%f.\ég%a;:@ﬁh?hgﬁég%%@gres can pe 581 dh&ny

ai men scribed’i e escri bes

: 1n§§§95? pé@ﬁ%ﬁg_ﬁ:&ge%%cgi SPliay B3PI ARMNC S 1 ghidoMeN §F i ctures

I splay cap i splaying only 2D graphics exists

15! Pef@ein d RARR ARG Leks - hoattiré aind RecUsektietL
j udge whet her or "not the 25 display is capable of

eyBl gytharback 3D graphics. Therefore, it is preferable
that the playback apparatus judges whether or not the
di spkay Is tiepahhisodimgltay kg dacke3Digr apki esowet holue AV
clip has entry maps relating to the left-eye video stream.
However, the AV clip rﬁay have an entry map of the left-eye video
stream and an entry map of the right-eye video stream. In table
information of the right-eye entry maps, a PTS is set for each
entrypoint. Here, each of the PTSs is a value obtained by adding,
to a display delay (1/48), a PTS specified by an entry point
of the left-eye video stream of an entry map in the AV clip.
[0131]
When the playback start point is specified by time, the
playback control unit 2800 starts playback from an address

preceding other addresses which is shown by address information

corresponding to the time. This makes it possible to read GOPs
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the user even noticing it. [01331 Speci fically,
this canbe realizedbythe foll ow ngnethod, for exanple.
FIG24 is a flowhart showi ng inquiry processing 5
that inquires to a display whether it is possible to
di spl ay 3D graphics . The pl ayback apparatus andthe
di spl ayare connected to one another via a HDM cabl e.
statt® g}fro I'éen@é@%?%%lé l%ﬁaféi}é@obﬁﬁbﬂark?éadgﬂ:ﬁé rlght eye
|sp whether it is possible to display 3D graphics
GOéSEFpaSg d)rifiBgceinknNg a response to such inquiry
from 10 the display (Step S202: Yes), the playback
[o@ppar at us judges whet her- or not the response shows
that it is possible to display 3D graphics (Step
5203fhet Odi3d Jp Mhare dih e ppespanse helsoes trhahendrys and each
~possible to display 15 3D graphics (Step 8203: Yes),
enthg nH@eackeappad dicuseBers, atEE)kﬁﬂﬂﬁenyWﬁngastv%@ﬁuﬁnd
with a predeterm ned nenory of the playback apparatus
th(ssreghsaew v1@|@¢>estm@m3md|1@%|f@ylm xpoviscIaed Legre of
di splay is capabl e of _displaying 3D graphics. Wen the
a PESPBASePSRakd ORRAt r?@at§°ﬁ§¥‘15055| ble to display 3D

e Sl e T

the 3D d | (S 82
2 WA e SE Sl ‘Goh 150 BEGESST PrBnng BPRrhgraRf che

1oEFH0EL 00 8, BeLh 0t o pnaogt koo igrponaing <o
b
ol PR, 00 AR AT SR sy B3 e

be%@enté}fe B 6L s RY I 88 th% I’@fﬁ%y@@@PF&rﬁyé M@ RRGKpEcket
e when the 3D display flag is invalid.

of the next left-eye GOP, or arranged before an end packet of

the next left-eye GOP. By putting a restriction on a position
at which the left-eye GOP and the right-eye GOP corresponding
to the left-eye GOP are multiplexed in the above-stated way,
it can be ensured that timing of reading the left-eye GOP and
timing of reaaing the right-eye GOP are prevented from becoming
out of synchronization with to each other when random access
to the AV data is performed.

(6) The embodiment 1 described in the above describes
thedisplay capableof displaying3Dgraphics. However, adisplay
capable of displaying only 2D graphics exists in fact. In that
case, it is difficult for the user to judge whether or not the
display is capable of playing back 3D graphics. Therefore, it

is preferable that the playback apparatus judges whether or

not the display is capable of playing back 3D graphics without
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[0136] Also, when the 3D flag is valid, a header and
the like 5 may include information show ng that
content is 3D content when the playback apparatus
transmts the 3D content to the display. This nmakes it
possi bl e, when the display receives 3D content, to
reduce or lighten certain processing, such as by not
e t ancement in the display as
th%eé%??g%gg%oggtfgﬁggaggve or to add appropriate
[oPE@¢essing for view ng 3D graphics. (7) In
t he enbodi nent 1 described in the above, a description
IS gb¥enriaking, thessuenessbueiseparaiiofoMEbhotdgardhod,
"~ pol ari zed gl asses net hod as exanpl es. However, when
forhexddpld erFrgascapi € ifavwathairs BEaMLﬂgdir@hi‘ngy threcessing
lenticular lens, (i) setting is made such that the
thptcingesred tde Hébpleyewhetbersitebsnrebible to display
correspondi ng pictures of the right-eye video stream
3Digaeehtiles - SEreep RPT8sck abparhbubeind dieed pspl ay g eamineeded
correspondi ng right-eye pictures_are arranged
togineerpatnee vy a2 HPHILkR) Fhaphal  diecel pphaeh agpparatus
screen simultaneously, and (iii)  the Ientlcular I ens
ingeizecatRed s @%%Pelaéfuw@at@eaf ltthéSdP%%%? e TH? sdla?H]tﬁ)é 3D

e to recognlze the raphics dis

grapga,fsay Y colt plpteéﬁ:l;?’l g Bpih Pheblfy srom
J .

Shg 3 PRARY oNTCTe B2 b Kbl | GHtT art P Ay atus judges

WthR' chc%:t h8g ttl{éa% gﬁséts"iﬁ\aps Ehgtl:feiuf]a?y%désfﬁa Cé”ﬁ!)%nhé'blay

a program execu prOV|

3DJ%¥gpgly%crg; gbgg?(JZNE) , Personal Basis Profile
EP1 and obal [ y Execut able MHP specification

[oe&kM 1.0.2) for package nedia targets. [0137] The
progran1execution unit is conposed of a 5
Javawrkneghs tesfsbidsadeBw)cndy tital smpshsbpleato display
configuration and a profile. The BD-J application can
3Dstaephpbaybackp of2 &Y: byes hst thietp agybdnek Javgeltatvags tamits a
machi ne to generate a JMF pl ayer instance that plays
3Dbdékpihg play & stalindovieliarpr et iddveenbdy eof the
Frame work) player instance is actual data generated
plagbegkaprags s EyepfSith) vHergal thfmdRiFeshbaedlag shows

the JMF pl ayer cl ass.
that the display is capable of displaying 3D graphics. When

the response shows that it is not possible to display 3D graphics
(Step S203: No) or no appropriate response is made (Step S202:
No), the playback apparatus sets the 3D display flag as invalid
(Step 8205) .
[0135]

When the 3D rflag can be accessed from the BD program,
whether or not the display connected to the playback apparatus
is capable of displaying 3D graphics can be judged by the BD

program. This allows controls to be made, such as playing back
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[0138] Al so, the program execution unit
i ncludes a standard Java library for displaying
JFI F(JPEG, PNG and ot her inmage data. 15 Therefore,
the BD-J application can realize a GQJ .framework. The
QU framework in the Java application includes a HAVi
framework stipulated in GEM 1.0.2, and a nenory

a Fortitak pavhaatd ob gysberyl mihe M3 0. 2nal@l83RIng back
20Thus, the BD-J application can realize screen

a b Sl aye i Whahi €he babt @DsPispl ayagt ext idi-spiay, and
online display (content of BBS ) that are based on the

fote] framework are combined with display of noving
pictures. Also, the BD-J application can perform
oper&tson Witen sueh 3$ciféey dssphaydusangeadeemid 2 like
control. [0140] It is also possible to provide a

may gamgilvatel opf ofmanjonfshawiaerhetiqmyitentahd 3D content when
suppl ementary remarks described in the above. _

the pd@dtorick 2PppT? eaBituamp iR the StheopEeBEMC FRG SHISEIRY -
can he widely applied to any recording nmedi a that

Thisg d‘f*aé{qshértepﬁs§5g6?ap‘ﬁlil%’§.the display Yecelves 3D content,

to reduce or lighten certain processing, such as by not
performing the edge enhancement in the display as described
in the above, or to add appropriate processing for viewing 3D
graphics.

(7) In the embodiment 1 described in the above, a
description is given taking the successive separation method
and polarized glasses method as examples. However, when the
stereoscopic viewing is realized using the lenticular lens,

(i) setting is made such that the pictures of the left-eye video

stream and corresponding pictures of the right-eye video stream

have the same PTSs, (ii) the left-eye pictures and the
corresponding right-eye pictures are arranged alternatively
in a longitudinal direction on a screen simultaneously, and
(iii) the lenticular lens is attached to the surface of the
display. Thisallows theuser torecognize thegraphicsdisplayed
on the display stereoscopically.

(8) Play lists for the 3D playback may be played back
byaBD—Japplication.TheBD—JapplicationisaJavaapplication
that runs a BD-J Title as a life cycle in a program execution

unit that is fully provided with Java 2 Micro Edition (J2ME),
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Caims 1. A recording nediumconprising: a
digital streamarea in which a digital streamis
recorded; and 5a map information area in which map
information is recorded, the map information
i ndicating entry addresses in one to one
correspondence with entry tines on a tinme axis of the
rexigrdalpastie@rpreaeh (pBrt heo Py Glddrdsse Exelowiaing eaMHP
begi nning of a correspondi ng one of GOP pair regions
speai fie ik @FEMI 1 st rEaniar gegcleagd rofdidhet 3R pai r
regions including a pair of a first-type GOP and a
[0k¥tlond-type GOP, wherein each first-type GOP is
data indicating a set of noving pictures to be played
bac ke onPECGERF.es SFEEING OBne WRLE helént GPMHARES onef 2
the tine axis_of the digital stream_ l1l5each

TGt OrRE SRy TP Heslegard )t $1bE VLR bagk & 6gBfAgnration
el ST RILRY 20, Pl 5 Lestalme TS, o o
oy SRR e ot WS LR S A B SO D
in AL S BRI, A0 s engrheate e o

_ (Jﬁ%ﬁglﬁggiﬁg{% 998 Ph1the f i LSt VPG s ERS DI §£€48%8ncted

| stream “a header packet from anong a
on GORE§PASNEHRY 2NEnOTy i8S s Bl nRackEE S H ¥YheetviF aRlyer

a correspondi ng one 25 of the second-type GOPs.
class.
[0138]

Also, the programexecution unit includes a standard Java
library for displaying JFIF (JPEG), PNG and other image data.
Therefore, the BD-J application can realize a GUI framework.
The GUI framework in the Java application includes a HAVi
ffémework stipulatéd in GEM 1.0.2, and a memory control
navigation system in the GEM 1.0.2.

[0139]

Thus, the BD-J application can realize screen display
in which button display, text display, and online display
(content of BBS) that are based on the HAVi framework are combined
with display of moving pictures. Also, the BD-J application
can perform operation for such screen display using a remote
control.

[0140]

It is also possible to provide a combination of any of
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2. The recording nmediumof Claim1, wherein
each of the entry addresses in the map information is
represented as one of the packet nunbers assigned to a
header packet from anong a correspondi ng one of the
first-type sets 5 of packets. 3. The recordi ng nmedi um
of Caim2, wherein each of the second-type
théetsbotiipaeket andi vuged cheaaayC afamRsendiaiginedfin the
the second-type GOPs Is |ocated before 10 a next one
abofrethe entry addresses that is i mediately next to one
of the entry addresses that relates to a correspondi ng
IndunetofalhéppilistbtiypeyGOPs. 4 . The recordi ng nmedi um
of Claim2, wherein 15each of the second-type sets of
[Opétkets divided froma corresponding one of the
second-type GOPs precedes an end packet_of a _ .
cor r EBpomdieRgIenel e HECH | £30- BFpeVIIPsY 8PriRed to any
recqrdi ng nmediumof Claim1l, wherein 20pictures of
regafAine tRELR FoeFt FhereoPEefe n e S 5Te
correspondence with pictures of each of the
second-type GOPs, and a display tine of a certain
pi cture of each of the second-type GOPs is a val ue
obtai ned by adding a display tinme 25 of a
correspondi ng one of the pictures of a corresponding
one
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of the first-type GOPs to a val ue obtai ned by dividing
1 by a frame rate of the correspondi ng one of the
first-type GOPs multiplied by 2. 6. A recordi ng nedi um
conprising: 5a generating unit operable to generate a
digital stream and a recording unit operable
to record the generated digital streamin the
recordi ng medi um wherein the digital streamincludes
(i) at least one first-typei®s GOP which is data
indicating a set of plain view pictures to start being

1. pléyé@cgadknatmadlam ceaprisaadentry tine on a tine
axis of the digital stream (ii) at |east one

second-digidadors e REedatid t Bhbeh ppraydi@idack stream is
together wwth the at | east one corresponding
regiorgecy 3&9GOP t o provide a user with a 15
stereoscopic view of the digital stream the d
i ndi 8ataRy hn§%¥m%FlﬂPfPéF€anélWBFEPUWE&’b%?&%E%a%lon is
set of st?gﬁoscoplc pi ctyres ,and the set ofyp in Vview
resiotdes Fhgndap; P o AR AREHCET 1R St egees in
| east one entry address in_one fo one corre ndence
onfy 66 PRE SoTFERRPRgRBCEN TR RECY e NS0 ?%c%otuﬁ“heg axis of
area of the d| ital ea nd the generatin
e PG aceithedt e Sopiaftt fle ‘Bhbwing a
one sec I it
begidH q%.gf‘ex%fétog SEIECK: %%ﬁ&d&% *p%?%s Cddh ehe

dlyl%ta 14 srll,%%?nr a%%.k ete afcrho 0 AR FoRC %3%}1‘} qje\éjl%%% E’l%rfudlng

a pair of a first-type GOP and a second-type GOP, wherein

each first-type GOP is data indicating a set of moving
pictures to be played back from a corresponding one of the entry
times on the time axis of the digital stream,

each second-type GOP is data to be played back together
with a corresponding one of the first-type GOPs to provide a
user with a stereoscopic view of the digital stream,

the first-type GOPs and the second-type GOPs are divided
into sets of packets respectively and are multiplexed together,
and

a header packet from among each set of packets divided
from a corresponding one of the first-type GOPs precedes, on
the digital stream, a header packet from among a correposnding
one of the sets of packets divided from a corresponding one

of the second-type GOPs.
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25 | east one first-type GOP precedes, on the digital
stream a header packet from anong packets divi ded
fromthe at | east one correspondi ng second-type GOP
7. A playback apparatus for playing back a recording
medi um the recording mediumconprising : a digital
streamarea in which 5 a digital streamis recorded;
and a map information area in which nmap information is
2.r etbededcoriéngapedafior mét Cdnimndi cabiemgiant ry
addresses in one to one correspondence with entry
ti mresagh aft the ertsyohddkesdegi tal ther wam igfermation is
the entry addresses showi ng a beginning of a
r%ﬁé@ﬁ@@daﬁgoaﬁe»%fthﬁop@@geﬁanwmbegsoﬁ%s19ﬁn¢<ﬁé:o a header
digital stream area, each of the GOP pair regions
pack@tudirrg ameagrao@marwm@d%%éawfgﬁawaféé@&n&ywpéets
GOP, wherein each first-type GOP is data
ofi P@k&5Sng a set of nmoving pictures to be played back
froma corresponding one of the entry 15 tines on the
time axis of the digital stream each

d- P is d .pl d. back h
3 TRCarE PP aTPBnBRAG B or LRE Prr SPOEEPE GlPs 1o
i d i th t [ ' f.t .dj gi tal
Bt oS AE £17 cro g g Shee e Reltiste i b ton
S ; f .
co%& %ﬂﬁﬂﬁ%ﬁ% %gﬁl@%85%%2%?%0n%§%§%%§ﬁg%%gﬁggi%%gxe ng%fore

are plFexe acket tro
Lvid ' .
2 BERECAERE die Bl iAotk Ol AT A LASPRP A o

ondl L8 Re @nh&‘ig,gsadi? ckek dxom A £60% T &RU K B8 one

of the sets packets divided froma correspondi ng

ofORB2% 19 LG eeRids t ype GOPs, the playback apparatus
conpri ses:

4 . The recording medium of Claim 2, wherein

each of the second-type sets of packets divided from a
corresponding one of the second-type GOPs precedes an end

packet of a corresponding one of the first-type GOPs.

5. The recording medium of Claim 1, wherein

pictures of each of the first-type GOPs are in one to
one correspondence with pictures of each of the second-type
GOPs, and

a display time of a certain picture of each of the
second-type GOPs is a value obtained by adding a display time
of a corresponding one of the pictures of a corresponding one

of the first-type GOPs to a value obtained by dividing 1 by
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a video decoder operable to decode the at |east one
first-type GOP and the at | east one second-type GOP to

obtai n novi ng pictures; a first video plane
that stores noving pictures obtained 5 by decoding the
at | east one first-type GOP; a second vi deo

pl ane that stores noving pictures obtained by decodi ng
the at | east one second-type GOP; and an out put

a ¥RbieopaEabbe tie atptdspdmdinglicapt af whiet £irke-typPEngoPs
pictures stored in the first video plane and the 10
muTBMipld g ¢iwires stored in the second video pl ane,
t he vi deo decoder decodes the header packet from anong
each set of packets divided fromthe correspondi ng one
of the first-type GOPs before decodi ng the header
6 .pasketcbrdimgnmediuhe coppraspdddi ng one of the sets of
packets divided fromthe 15 corresponding one of the
secondgeypea GORg urkridoperablet e IENEEE e sHF L tRA shErsam.
(i) the noving pictures decoded fromthe first-type
an@Ps to the first video plane; and (ii) the noving
pi ctures decoded fromthe second-t%ggﬁggﬁs to t@%dd' L tal
secoRdr &G eeding and t orrRab e 4P P FoFrec argita
pl ayi ng back a recording nedium, the, recordi ng nedi um
staedi i1} rfdie FWEYPWIHI ST ar®ETH Wi ch a digital
streamis recorded; and a i nf.qrmation_ar [ _
whi CRISRALEREBL Bt FoRn Wiy BT Hdd,) PRt RaBE I ornation Pe
25 indicati entr _a%gnesses i { . Qney i ctures to
G@oﬂ%ﬁ&eﬁ%@%f‘ﬁl M9t F‘rr%%goé; Zp %)}rrg aX1 s ot T he
stczla! ; %%linsgt {)fg%d aa?cnc %ft guhleat least one entry time on a time
axis of the digital stream, (ii) at least one second-type GOP
which is data to be played back together with the at least one
corresponding first-type GOP to provide a user with a
stereoscopic view of the digital stream, the data indicating
a set of differential pictures between a set of stereoscopic
pictures and the set of plain view pictures, and (iii) map
information indicating an at least one entry address in one
to one correspondence with the at least one entry time in a
recording area of the digital stream, and
the generating unit divides the at least one first-type
GOP and the at least one second-type GOP into a plurality of
packets,andmultiplexestogetherthepluralityof;mcketssuch
that a header packet from among packets divided from the at

least one first-type GOP precedes, on the digital stream, a

header packet from among packets divided from the at least one
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entry addresses show ng a begi nning of a correspondi ng

one of GOP pair regions in the digital stream area,

each of the GOP pair regions including a pair of a

first-type GOP and a second-type GOP, wherein 5each

first-type GOP is data indicating a set of noving

pictures to be played back froma correspondi ng one of

the entry tinmes on the tinme axis of the digital
cogtrreegpnding sewauh tsguoEPR ype GOP is data to be

pl ayed back together with a correspondi ng one of the

first-type GOPs to provide a 10 user with a

stereoscopi c view of the digital stream . the
7.f i PsplaybecioEErarrt uhd osepdadingpbacom aeedingagdium,

into sets of packets respectively and_are nultiplexed_ |,
thegpeepeding medium crupyépipde i@ fiptsmlahbortfRacRaset which

packets divided froma corresponding1one of the

f h .
a ?ﬂiiﬂétt-atlyﬁetr@@ﬁs 15y desREseGon o8 Phdad Jifarmaieamarea in

header packet from anong a correspondi one of, the .
E}F‘BpachP( PEYFVPRed T r GRCRT es}'aﬂ%dif??gp of&teFmation

., the second-type S, . each of the entr .
i S BORA PR ot R R D O1% RRe R RaRdenGs, rith

orf SRR o LR S SO OURE, B9 SR EAn? O R S e
or357 gE5-BEEAE Rl PBaPh RS M g RUPFB85nq g0 one ot
oo 37 Y8860, JACRCol s LRS00 SEEOAL 1208 SRS cor
paqqft p]%élglgs tj_%cﬂu@i%@ &y BQ.ELS:' of a first-type GOP and a
second-type GOP, wherein

each first-type GOP is data indicating a set of moving
pictures to be played back from a corresponding one of the entry
times on the time axis of the digital stream,

each second-type GOP is data to be played back together
with a corresponding one of the first-type GOPs to provide a
user with a stereoscopic view of the digital stream,

the first-type GOPs and the second-type GOPs are divided
into sets of packets respectively and are multiplexed together,

a header packet from among each set of packets divided
from a corresponding one of the first-type GOPs precedes, on
the digital stream, a header packet from among a corresponding
one of the sets of packets divided from a corresponding one
of the second-type GOPs,

the playback apparatus comprises:
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novi ng pi ctures obtained by decoding the at | east one
first-type GOP in a first video plane, and novi ng
pi ctures obtai ned by decoding the at | east one
second-type GOP in a second video plane, 5the video
decodi ng step decodes the header packet from anong
each set of packets divided fromthe correspondi ng one
of the first-type GOPs before decodi ng the header
packet firdyo adersiéheoperaespondi dgcade afhd het stéasof one
packets divided fromthe correspondi ng one of the
f iseaongdey pOPGERY, tlaechtl Q eblse vhdesedenddiyge SI@ to obtain
outputs (i) the noving pictures decoded fromthe
mdviirsgy piyvimr@@Ps to the first video plane; and (ii) the
novi ng pi ctures decoded fromthe second-type GOPs to
t he @etbnet wiidee plane.that stores moving pictures obtained
by decoding the at least one first-type GOP;
a second video plane that stores moving pictures obtained
by decoding the at least one second-type GOP; and
an output unit operable to output, to a display unit,
the moving pictures stored in the first video plane and the
moving pictures stored in the second video plane,
the video decoder decodes the header packet from among
each set of packets divided from the corresponding one of the
first-type GOPs before decoding the header packet from among
the corresponding one of the sets of packets divided from the
corresponding one of the second-type GOPs, and
the video decoder outputs (i) the moving pictures decoded
from the first-type GOPs to the first video plane; and (ii)

the moving pictures decoded from the second-type GOPs to the

second video plane.

8. A playback method for playing back a recording medium, the
recording medium comprising: a digital stream area in which
a digital stream is recorded; and a map information area in
which map information is recorded, the map information
indicating entry addresses in one to one correspondence with

entry times on a time axis of the digital stream, each of the
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entry addresses showing a beginning of a corresponding one of
GOP pair regions in the digital stream area, each of the GOP
pair regions including a pair of a first-type GOP and a
second-type GOP, wherein

each first-type GOP is data indicating a set of moving
pictures to be played back from a corresponding one of the entry
times on the time axis of the digital stream,

each second-type GOP is data to be played back together
with a corresponding one of the first-type GOPs to provide a
user with a stereoscopic view of the digital stream,

the first-type GOPs and the second-type GOPs are divided
into sets of packets respectively and are multiplexed together,

a header packet from among each set of packets divided
from a corresponding one of the first-type GOPs precedes, on
the digital stream, a header packet from among a corresponding
one of the sets of packets divided from a corresponding one
of the second-type GOPs,

each of the entry addresses in the map information is
represented as one of the packet numbers assigned to the header
packet from among the corresponding one of the first-type sets
of packets,

the playback method comprises:

a video decoding step of decoding the at least one
first-type GOP and the at least one second-type GOP to obtain
moving pictures; and

an outputting step of outputting, to a display unit,
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moving pictures obtained by decoding the at 1least one
first-type GOP in a first video plane, and moving pictures
obtained by decoding the at least one second-type GOP in a
second video plane,

the video decoding step decodes the header packet from
among each set of packets divided from the corresponding one
of the first-type GOPs before decoding the header packet from
among the corresponding one of the sets of packets divided from
the corresponding one of the second-type GOPs, and

the video decoding step outputs (i) the moving pictures
decoded from the first-type GOPs to the first video plane; and
(ii) the moving pictures decoded from the second-type GOPs to

the second video plane.
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