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Descri ption RECORDI NG MEDI UM ON WHI CH 3D VIDEO | S
RECORDED, RECORDI NG MEDI UM FOR RECORDI NG 3D VI DEQ
AND REPRODUCI NG DEVI CE AND METHOD FOR REPRODUCI NG 3D
VIDEO 5 Technical Field [0001] The present invention
relates to an application format when 3D graphics is
recorded on a recording nmedium Background Art 10
[0002] In recent years gggl ext generation DVD
‘standards cal led the BFi- rag di’§c and HD DVD have

R }ﬁ‘éﬁitﬁ@ Bftw é—ﬁgg{t %@g;i%fé-:%;fs Rﬁb@ﬁngﬁf 'Iiﬁéd}@ﬁbﬂi‘ﬁEDIUM

|g -quality soun ave peen conmmon

FORTRBEORBENE 3B XrdRP03NDRREBREDBE TRBab Y Yo AP WisRGioD FOR
i mages that can be recorded on such optical discs,

whi | e conventi onalrgddmra St Skameard Definiti on),
Blu-ray discs are HD (Hi gh Definition) with

Tacesldatli grisld to 1920 x 1080, and therefore can store
therein 20 1 mages having higher image quality. [0004]
[Oloollecent years, the nunmber of visitors to novie
theaters has been decreasing with the expansi on of
pack&be pedransuthvensi@VDslates efore appliketycs. format
and in Japan, establishnment 25 of novie theaters in

whgm R Grapheras den r@fﬂ%’)ﬁ@ﬂﬁrﬁé‘e &l TRGRIGE meiNes (3D
novi es) have been encouraged in order to increase the
aﬂmﬂﬁQPQQ-AFQHtors to novie theaters. One of the

[oo %t]ors 1

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

common ameng users.

-[0003]

Regarding quality of moving images that can be recorded
on such optical dis.cs, while conventional DVDs are SD (Standard
Definition), Blu-ray discs are HD (High Definition) with
resclutiong 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.8. 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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that contributes to such changes in the novie theaters
is that an environnent has been devel oped in which 3D
graphics can be generated conparatively easily since
nunmer ous recent novies have been made using CG
(conputer graphics). 5 [0005] In view of such a
background, 3D content recorded on the

ve- ment i oned next generation DVDs su

abo ch as BIu-rgy
EhE S ESNEREPURBS DvDS Wl FRBEI8EsT R DY Oy - BERFETS 15 that
Pat ent Document 1: |International. publ.icatjon .
=L B AESERGHT A6s NeB OE S oee i Br GEurR Brapikes can be
I t r tQ . | ved I nv i,0 :
SRR ety Cvae St Ay Ry PG povies
f o} 51:%}51‘9% ?P%[p ough at the
hasr%vi%e t g%atdeerlgfgls h&aepi aybac éjlps n h%%%ﬂgh i n order
[doddintroduce the 3D technology to hones in a form of
an optical disc. That is, it is necessary to ensure
t hat Magdem &€ GREH angadberdbhke, can cbarperf eerBdda8 on the
before in terns of usability for users when
abdtg-atdiiit itthddBez2@ Ehéeshhoh o subhres B1AS ray@t sosl and
of realizing 3D viewing at honme, a nethod of using
Hpanald awdMi deo desoimess doly ofiatywousedeo streans that
are based on binocul ar parallax) may be taken into
CONSipg@icdtd Bheuhébh at, lﬁﬁ%%nalﬁiérﬁa.lpﬁ@igiE@Ei@n'&%}fﬂti@ation
synchronize the two video streans at the tinme o
random access in order 25 to ensure that random access
Nark B per*othed. If the two video streans cannot be
synchroni zed, a tinme period mght occur in 2 which
Digrmdl osdwlen oft rigean Tareeiqn oper |y decoded whil e the

ot her
The Problems to be Solved by the Invention

[000¢]

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 technelogy to homeé. 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. In_that case, itis problematic howtosynchronize
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 occuxr in
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vi deo stream cannot be decoded when the user plays
back from an arbitrary time point at which random
access can be perforned. This is because data
necessary for playback is not provided 5 to a decoder.
As a result, stereoscopic view ng using parallax

vi deo cannot be performed in such tine period. [0007]
The present invention has an objective to _provj

de a
Wb PBP R HRRIISIRSAT RRRMTE RTCATdd 4868889 {1 tre other

reliabl

10 f ' ' k 3D hi
viesh & b8 PP FobBr USRS TOURSET N Gren b6 Dk from

: hi he .ab . Obj i) f
arggzéégﬁfahﬁg aef)%ﬁlﬁgtéja C‘},ﬁ:h/c ag%%oﬁ%ﬂ?gésg cant]geleﬁaz:rformed.

recordal ngmedl um conpri
e e

td sg&é%fcﬂiérxr agx%aaﬂ%gu@@ U UR Q1 PLE W8S uPBhE Parallax
and a map information area in whi'ch map information
vided eciiad nd e BPdd OB 4 6k caéingaentry
addresses in one to one correspondence with entry
[ddgms on a 20 tinme axis of the digital stream each of
the entry addresses showi ng a begi nning of a
Cor r elponsiageonei ntePopahesr egi aisjedtmitdetdi grbglide a
stream area, wherein each of the GOP pairs is
reqonpiisey ofdauhi witht ypécBORamddma aeew¥rl- typebeOreliably
each first-type GOP is data indicating a set of plain
paa fayrmed tin asl25ine eclpl Fy cirariekc® rom a
correspondi ng one of the entry tinmes, and each
Meaips) el 1 Shkvey g SPrRR RS be pl ayed back toget her
with a corresponding one of the first-type GOPs to
[t de a 3 user with a stereoscopic view of the
digi tfrll osrt eerar@o gggig\arteathe above objective, one aspect of

thepresent inventionisarecordingmediumcomprising: adigital
stream area in which a digital stream is recorded, the digital
stream including a plurality of temporally-arranged GOP (group
of pictures) péirs; 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
composed 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 ig data to be played back together

with a corresponding one of the first-type GOPs to provide a
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indicating a difference between a set of stereoscopic
pictures and the set of plain view pictures. Effect

of the Invention 5 [0009] Wth the above-stated
structure, since the pairs of the first-type GOPs and

t he second-type GOPs exist in the GOP pair regions

i ndi cated by the entry addresses in the recording area

of the digital streamthat correspand.tq the entr

use¥ wEdh A SEETPESEERIFHY EEY P T ditth lﬁléﬁ(ioﬁ/ggea‘“ the data

usér

or f ter : oo ¢ . . e
inQ A T b A ST SRFS BT IHT™ dr BPEr Sy T SREPS CEPre Bore tres
an%gg?éLg%t2§§?P§£$£h9igbgé58£U§ ream Therefore, the

nj Oy “Vi €W ng B‘graphics at hone. 1s

0010 LlLrst-type GOPs and each of the
Ef%eg& FEQEQ = HElBh be divided into a first-type set

{0969 ackets and a second-type set of packets,
respectively, the first-type sets of packets and the

SsecoRfe h e S8 Ofs RAackeks rimyt e nuihipl exedalirs of the
together, all of the packets being assigned with

£1690SeoHki &Ers park ehensudend- Bgporahmg etd sanioraler GOP pair
mul ti plexing, a header packet from among each of the
refibab-iydicsesd of thacketsy meddrgm=eceds, thyh relgerding area
digital stream a header packet from anong a _ _
of cone edppida hgs treanfthdte surmrPAypEs s 6REFAckefnss, 1t
and each 25 of the entry addresses in the map .
isi pbositalfoRo reybealp bpr &dUSRY 5RcPBFIPRE pREKEPSCoPic
‘nunbers assigned to a header packet f£oq% agnng a . ¢ an
vigwings gEnFIOYE Teh @ IS UIRS 1AVt - Y5 BeR¥PRIF< patRets.
ar%i g:agr%fl]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 bemultiplexed
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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The entry addresses each showi ng a header packet of a

corresponding first-type GOP are in one to one

correspondence wth the entry tines. Therefore, by

readi ng packets fromthe S recording nmediumin

accordance with the entry addresses, it 1is possible

toreliably send the f irst- type GOP to a video

decoder wi thout sending unnecessary data. Therefore,
[G%1lls possible to inmediately provide stereoscopic

view ng starting froman entry paoint desired by the

user ThFe ROCANdBRAKEEESS ﬁ@cﬁer‘%’@ﬂﬁ%’éﬂ 2 peghiex Pedgsst of a

strean1c£00121 Each of the secqnd-t¥pe sets of acke%§
CORRATRAR St AT SESFYBSpENRI MG dreCBF tROT e EoRgTEYpEicnce

. I t ed f t . of th t
R LB be e Har LSS T Ot S RF e (1 IO BREETY fgom che
t.ry. _add .t hat . [ ;
<SP N S Al bR R SRR es, e
| ed: - LOULS |
S RBL AL B e R L4 S B R A B i gepiocode
wizhdRadng RRACkehs Jlid, RRGKE! THBrd fidicatied sy pissible

entry address (1) to a packet (n-1) imedi ately

tPremediinged yPpekol abNgtet88keabed PYeRIng N tar Bl 3%m an
"(i+1). Since 1t is ensured, in the case of performng

ertANOHHE ACCRSS Mid ByT e hereewhan thndampaceeber impleaformed
that the conplete pair of the first-type GOP and 25

ort he wieandrtngzen GOP whi ch can provi de stereoscopic
viewing are sent to the video decoder, the decoder

[@xrk]lreal i ze high-speed operation that quickly
responds to a skip operation by the user. 5 Brijef
DesciEasti of dhet pecondubrvgs 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
cf 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
(1) 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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[00141 FIGS. 1A, 1B and 1C show principl es of
stereoscopic view ng using - parallax video; 5 FIG 2
shows a structure of a BD-ROM FIG 3 shows an exanpl e
of a structure of an AV clip stored in a file (XXX
M2TS); FIG 4 shows a rel ationship between the AV clip
and the PL; 10 FIGS shows an exanpl e of managenent

i,nformation of an_ AV clip stored in aclip
BrﬂﬁinpﬁﬁﬂﬁﬁﬁtﬂqnaOﬁﬂqhQQ &pgﬁrelat|onsh|p bet ween

[opng all ocated to a pl urallty of pictures conposing a
Pitdeo streamfor a left eye (left- eye vi deo strean)
d.PT aI tedto 2R raI tures . :
FI%g lASS%g a vi delycl)c"ér FéLe]:llm]T or a&)%%é: eé%é: JPr?Licéhte?welyneg using
. FIG7 shows a reference relationship
P& aq@%ﬁ p| Ctures; FIG 8 schematically shows an

exanphe of SAuhid B etiAgQfre tde J aff -, Vi deo stream
and the right-eye video stream 20 FIG 9 schematically

showgranat fieswexanekemplie Jrubtddhaxinge et dhavleftp e¥ered

video stream and the right-eye video stream FIG 10
insehemate qatdyy. stz ;how each of the video streans is

mul tiplexed in the AV clip; 25 FIG 11 is a block

di agFam.ghehwowg a sttacionehop bephaghacke zZappdriat asnd the

2000; FIG 12 is a flowhart showi ng vi deo decodi ng

PIprocessing 6 by a video decoder 2302;

FIG.5 shows an example of management information of an
AV clip stored in a clip information file;

FIG.G 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
video 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.llisablock diagram showing a structure of a playback
apparatus 2000;

FIG.12 is a flowchart showing video decoding processing
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FIG 13 shows a structure of a hone theater system

FIG 14 is a block diagram showi ng an internal

structure of a recording nedium40; 5 FIGS. 15A, 15B

and 15C show how to effectively generate an

el ementary stream of 3D video; FIG 16 shows a

structure of an index table including 3D flags; FIG

17 shows an exanpl e of a structure of an AV clip
bYstaorVe?dieClOk?CrPdfr%t?r% directory; FIG 18 shows a

stru of .a play list when the left-eye video

st r o G G e VT 513 dR Sy DS RLT dereE™
~ separ. i gi,t al,_-st = and .19B W

i Trersnad e St BaagooTre a0 ek Hurcure

of Ne fé%‘atfrcﬁ%{eé‘%édi%‘)ﬁ- at an object and a focal

poil nt of eyes en the user perfornms stereoscopic

vi ewigi@is hlda 2Q sghaws PhaYshds thd Q) MBidLR MAER, denerate
plurality of sub paths exist; 20 FIG 21 shows how t he

arl SSllendBVSAL ORI B to di BPlA@sb on  a display at the
time of playing back 2D graphics; FIG 22 shows how t he
obj e@I@EpEEEHSWEOa PPt utOWR 8% ihlexus€rlériamii®ing 3D
di splay at the tinme of playing back 3D graphics;

fIRd& ;23 shows a table in which each sub clip is in 25
correspondence with an audio data piece, a subtitle
and &Iy shawd afl exapdl e s shriibbwckart ag#div higp stored
inquiry processing that 7 inquires to the display

- inpfetHareamD iegrHiesy can be di spl ayed.

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 peoint of the eyés when the user performs stereoscopic
viﬂewing;

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 ocut towards
the user fromthe display at the time of playing béck 3Dgraphics;

FIG.23 shows a table in which each sub c¢lip 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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Description of Nunmeral References 1000 BD=ROM 2000

pl ayback apparatus 5 2100 BD-ROM drive 2200 track

buf fer 2300 systemtarget decoder 2301 denultipl exer

2302 video decoder 10 2303 |eft-eye video plane 2304

ri ght-eye video plane 2305 sub video decoder 2306

sub video plane 2307 PG decoder 15 2308 PG plane

2309 ‘I G decoder 310 1 G 2311.i.mage
ingayves ke dhs Qﬁépgé}yz‘%]i%t %Hn%’ i e T A ? |G tayed.

adder .2500 _2@%@ managenent i nformation
Degg PEGFaR sti-uni t 25 2800 pl ayback

ntrol O user event processing unit 3000

104 nﬁ%o% )

splay 8 Stereoscopi ¢ gl asses
2000 playback apparatus
2100 BD-ROM drive
2200 track buffer
2300 system target decoder
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 -~ IG decoder
2310 IG élane
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 contrel unit
2900 user event processing unit
3000 display
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5000 renote control 40 recording apparatus 41 video
encoder 5 42 material generating unit 43 scenario
generating unit 44 BD program generating unit 45
mul ti pl exi ng processing unit 46 format processing
unit 10 Best Mdde For Carrying Qut the Invention
[0016] The foll ow ng descri bes the enbodi nents of the
resent invention with reference to the draw ngs.

4% r st EnbSHOFEMSCOPE CL S1ASSRS pl es of stereoscopic
viewing Firstly, the follow ng describes the

SO49 nci pl es ¥T&MOLS GHTH st ereoscopi ¢ vi ewi ng using a

_display for_ hone .use. There are two maj or nethods of
4% ealizing §ﬁ&4§§iﬁ%ﬂ%§3ﬂ%ﬁﬁ%@: a net hod using

hol ogr aphy _t.echnal o and a net hod using parallax 20
4l\/ideo (conﬁ3§%ﬁ35¥l ﬁ%ﬂaideo streans that are based on

’4# nocul ar n%@e@ilainger{e%t@rf%qﬁl{@t hod using the

ol ogr aphi ¢ technol ogy can alfow us to view an object

43 N an i Mge ShRLEQS (LA d dhd Nupiactly 25 the same
manner as we usual |y recogni Ze a physical object.

gaHowever , algrheuahy Rt fatadhepranhas been
established, it 1s very difficult, in the case of

4370Vi ng | mages.t il dxd@ald Z8socdssidd Wit ent t echnol ogy,
the stereoscopic view ng using the

46 format processing unit

Best Mode For Carrying out the Ipvention

[0016]

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

(First Embodiment) |
1. Principles of stereoscopic viewing

Firstly, therfollowing 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 amethod 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 stereogcopically 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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hol ogr aphi ¢ technol ogy since the foll ow ng conputer
and di splay device are necessary:. the conputer
capabl e of perform ng an enornous anount of
calculation to generate noving i mages for 5 the
hol ography in real tine, and the display device having
a resolution great enough to draw thousands of |ines
in a space as small as 1 mm Therefore, it is a
wiftdn quEy eitra t SChA SNy r &5 6t SreoRFePdGy VRRYingr Bpyng the
been realized for comerci al

h , gurgoses. 0018] 10 an 1

lirgrARIHGE eSh AL paY &LPER "A%IES; BHlPﬂéjogPﬁ’éi.ﬂ]rh%%: isplay

AR PRORAR T By EOTPHIRE. GYBAELE dFebf addring o
i ct f Lef t (| eft- i )

erBeriSH GTEET Pont-bG oL oF colr £8 SR Sy i Jgges o

the ri A he.l eft- i G
e BT Rt R Bl i ey SR i < s
| NG f S . 18 . | a space
e s y R S R e e R
ad 0RK$1als AP MPREALEYLLY 3Bk |2 6P t¥ RHBROe BblbBRaphic
user, FIG 1B shows how t he cube | ooks when the wuser
tdQeks] &ty the evkelw bBehheed i te@yBrr artnidra@idICpsltpuses .
how 20 the cube | ooks when the user | ooks at the cube
[od1td] the right eye. As shown in FIGS.IB and 1C
angles fromwhich a picture is captured are different
bet welam tiHee megthibdand inggharayesx Théeoster édwr ier hand,
viewng is realized by conbining, in the brain, such
tipt steresscaptigretiebing [far betremdi 79GPy RYRRAY FRfnPlctures
different 25 angles. [0019] This nethod has a nerit
fqma T$Odte6¥COPrETRFeRYRgPEERUTEE) balf dal FHekeBytor @ left

repari ng only two pictures ne . for. the right ,
egpe left—geye p)gctureps) , and aS._OLowing the r{glgt eye pictures

to be seen only by the right eye, and the left-eye pictures
tobe seenonly by the lefteye. FIGS.1A, 1Band 1Cshowprincipiles
of sterecscopic viewing using parallax video. FIG.1lA is a top
view showing how the user locks at a comparatively 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
sterecscopic 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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eye, and the other for the left eye) viewed from

different observing points. Sone technol ogi es using

this method have been put to practical use by-

technol ogy focusing on howto allow 5 pictures each

corresponding to the right eye and the left eye to be

seen only by the correspondi ng eyes. [0020] One of the

technol ogies is cal]ed a _successive separation .
benELRSd ZSAnbY RFERAE HH Ohtle tMef PLEGETBSc{ BPBstahd & 1ght

‘right-eye 1 ictures are_ displayed alternately qn

e Yioha RTeL i, ORI e T LObE CFUEL FRevane FaTL et ferent
o p S e o I S Se R Fad YRS e e 701 S BRER: B3t Been

. d h ! ; f ‘
Pl ARG R B B REM R SO HA e 10w

recogni ze he i
' . . g I
pbER R Pl Shyietg, AP e nagil ol Ypatnd M o

- efiblRkn he Sussass V&fﬂ%ﬁﬁﬁ e@kasses bring a

liquid crystal shutter for the eye into a
[doxht-transmtting state, and a liquid crystal shutter

for the right eye into a light-blocking state. At the

Mo e oheWhe B h20: ecHindhbg Bye i Bl €4 L1 €4 bSslt SPd aj/ed sepahrieion

di splay, on the other hand, the successive-type
mestherdeoIglsasdenebhodg tHeelbfguege wiysieds singt tlee rfight -eye
the right eye into the light-transmtting state, and
pitdteidasy@ing cripptlalysshatittertade vher dfte elisplayo Whesn the
| i ght-blocking state. Wth such nethod, the left-eye
usgidobssrveghtheydi sptaye@ LIRS fdipug successive-type
- correspondi ng eyes. [0021] Thus, in order to ,
stgnes AarergsdiepFayl 1@11d ey Shicdt GReSterslangeft and right
ri ght-eye pictuyres ig the time axis direction, for :
SC@,{%?D e 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
picture 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.

[00211

Thus, in order to alternately display left-eye pictures

11
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it 1s necessary to display 48 pictures (a sumof right
and | eft pictures) in a second in the successive
separation nmethod while only 24 pictures are
di splayed in a second in a standard two 5 di nensi ona
novi e. Accordingly, such nethod is suitable for use
in a display capable of performng rewiting of a
screen conparatively fast. [00221 Anot her technolo

A ELIRE T BRE I 9% hs PRI PE AR 81T S8 pPEY Lf{]%%eé%‘i’le'

1 RS TP SAL B Teep Fon T hPARS By Lot Pontone and Tert
o R ol A SRR R B s IR KB ib oo i e

ong_'}fj 2! hi.tégﬁ¥%[spéféuaf_?%%égeériﬁngegec &ral bYeh¥all two

ongrtudi na I rect n a screen 1

ditiRYlAneo WM e AR he et CuhRh hersids iat kachad 10 for

the surface of the display. Wen the user views

uddl 6hUuBe8i 8h3Rl ayesab e dhLhEPhdind WOHE e of a screen
I enticular lens, the pixels conposing the left-eye

copipenatasredne fdsewed only by the left eye, and the

pi xel s conposing the right-eye pictures are viewed
[cwH2} by the 20 right eye. Since it is possible to

allow the right eye and the |left eye to viewthe

pi ct dredheaviaghpalapiasses lFelessicednr tewogfilee lefs -eye

pictures displayed on the display as_stereoscopic
Pisitangseand Rbeg ididt-aF Bi¢EunRes e terpat vely displayed
_lenticular lens, and a device having the sane ,
in GRet Lome @S FHERAHLER it Ao sbovemaent ienpdsugsegsive

A further alternative is a nmethod by_which ,vergic L,
SERATA G LA FRP@r BOYPE SRy oVt HRT CERPPPAERY YRE Rt gFFular
1 8Ye gn har i zontc%l rposl ar idzed fhl lters_ar préovi d%da%r%an ed

el T TSN P A AP Ty T Hh B LGSHF s 8¢ g

al&%ﬁ{éﬁ%@ a33es, nléﬁ‘ﬁ@f@udinal direction on a screen
simultaneously, and the lenticular lens is attached to the
surface of the display. Wheh 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
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U a vertical polarized filter is provided on a | ens
for the left eye and (ii) a horizontal filter is
provided with a lens for the right eye. This all ows
the user to recognize the displayed 5 pictures
stereoscopically. [0023] The above-nenti oned net hod of
provi di ng stereoscopic view ng using the parallax

sof IS0 D3R, OIDALY,ELID, 2L OUEN 1 e in wnicr

.established T f . h th k h t
B TR PR o A hdanat losero ot ek Fhdh 25E, b8 ere
t ! F . i W ens
Lo 008 ol 9054 hartankesh o s0ED 85 rpaeliacy o 3

roR TR SoD R el eEIRUORtS sorbgthon il dictave

pidtMeBst akibprgokhepiuagassive separation nethod and the
pol ari zed gl asses nethod as exanples, nethods for
[oppayi di ng stereoscopic view ng using parallax video
are not limted to these, and can be any nethods that
use patakbaxe-A8ntidaed hetbaidh f rpicdwidifigr ssépedagopic
paral | ax video (hereinafter also referred to as "3D
vipwehgr es'ihgf chealpaowiligxt heldserhas lpeef orppmehdy used in
stereoscopic view ng. The follow ng describes a data
eqyipuentr elh oemtsmneny 3parks pi @fdr d82$ nbgepD Reshnically
which is a recording nmedium pertainin to_the present
eshpplieheronThpOgEsKe13SPrl Iedhows 1§ gbﬁu@tleﬁg%f tphieing

BD-ROM The BD-ROM i s shown .
realized for househcld use. Other than such a method, various

technologies such as a two-color separation method and the like

have been suggested as a method for providing stereoscopic

viewing using parallax video.
[0024]

Although a description is given taking the successive
separationmethod and the polarized glasses method as examples,
methods for providing sterecscopic viewing using parallax video
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 sterecoscopic viewing.

The following describes a data structure for storing 3D
pictures in a BD-ROM which is a recording medium pertaining
to .the present application.

[0025]
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in a fourth tier fromthe top in the present figure,

and a track on the BD-ROMis shown in a third tier.

Al though the track is wusually fornmed in a spiral

manner from an inner circunference 5 to an outer
circunference, the track is drawn in a

| ateral | y-expanded manner in the present figure. This
track consists of a read-in area, a.Vyo r and

r eadE Bait 2 PO¥S a PREUFSNERC LSS 1?1?1’1%(?1%' bﬁg‘sese[s_t}s@fl gu rser?own

has a | ayer mpdel havi.n '

, i || fi
- ingy SpuRFRAST 5ﬁa>mahh%§ﬁ%1 &%&Hﬁ i’%%ﬁeeﬁ%yﬁg‘l\?? b:oa!rf%l g track

f FIG 2 WS | i ti. | is
o e LA T BPRHE) LI 1 B e o prGeugd GaP 5 ack
o] t L t i idd ence
us Plﬁﬁ %GP%%\J]{HU% g@m#‘%@%@ rfyﬂ)in{s gi?lrrrnepﬁlgeiggtrﬁeI ]{/élggjlfﬁv

a LLgctory, i ndexefitgabkndex. &eavm, #n
toPL%&SF%‘g{Z%?re(g%%??,ﬂggr%ﬂf%f NF%K(:ELS di?ectory, a STREAM -

' r PROGRAM dhr estopyesxhst fipelew Thes track
1a%l5k/%§%?r éi:{?%??fgd[ 0026] An i ndegﬁt abl e shog/lgng atitle
conbhidekUb £ d $esh0radat-8a, @ viddexef alea(amdlex rebdrppnt area.

Titles are units of playback. For 20 exanple, a main
Thbi +81 infie 10601 dedthe prés«mst fHigure hasda legpterr modedt haging
-recorded in a second title, and bonus content is
a plegot dell lalvera 4Hiile systen IFwemsad amapPPideption layer.
‘title to play back (e. g. specifying "play back Nth
A ttopediarsi nf FIendt sheom ran aPtHE IR tiFyETcohBEMAt
Wi th the playback apparatus. 25 [0027] In a, STREA

M
- (agiplécearipn Eoxmat b thr RD (BOKeXpresPed Weipdigngirectory

therein an AV clip in which AV contents such as gbgﬁgm a
STEM AN Sau diSo SEOM MY iThPe REGSSBEGE 19 S Rond Pak “Exanpl 6/

of a structur . :
BDMV directory :?s immediately below a ROOT directory; and an

index file (index. bdmv), a PLAYLIST directory, a CLIPINFO
directory, a STREAM directory and a PROGRAM directory exist
below the BDMV directory.
[0026]

aAn index table showing a title structure is stored in
a :Lnd.ex file (index. bdmv). Titles are units of playback. For
example, a main £ilm 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.
[c027]

In a STREAM directory is stored a file (XXX. M2TS)

including therein an AV clip in which AV contents such as videoc

14
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of an AV clip stored in the file (XXX, MTS) . As

shown in FIG3, in the file (XXX. MTS) is stored a

digital streamin a form of MPEG 2 transport stream

In such digital stream a video 5 streamfor the |eft

eye (left-eye video strean) , a video stream for the

right eye (right-eye video stream) and the |ike are

nul ti pl exed. Here, the left-eye video streamis pl ayed
anghardigarEpwi géplesnd - A0 3 shpraydepasrlas g gdgucture

for the left eye in the case of allomnnggthe user to

OfpéFf%Yrﬁ]s'Ltpe?E8§€6ﬁr%tWe§\?r%% FF2of MABWY nPrpsdrunesn B¢ - 3.
i, Ryt ey é"x'eaaéhﬁgfs o551 HEG T Ratipithl cyetEdnaD 2 form
A5 LTS i o e Sean I s Caoe e
Ui Pttt i b
f&n%@(% ) gfés‘treaqﬁn&ﬁ‘f% nt; fdomdhe, P'a‘?acPftﬁehellke are

I eft-eye Iocate to t e right-ey

mi 801 Stdeamerd) st |1V Idiee W80, SI¢ L J.tsoéﬁeayed back
di sti ngui shed from each other. Each of the Vi

asSbeaiBebs 488 as iaf Eié.yeﬂahié.ﬁﬁ Dean Beessrd Bk eye
encoded according to the MPEG 2 net hod, 20 MPEG 4 AVC

irrehbath seSYPER IMeriigreh8at ear £ b e dAdeen séﬁraudd:@pst RERNing
is recorded after having been conpressed and encoded

ofacsoridingiatutdre ol bhheACsSaretthqd,ayboldpabikyithe digital
Pl us nmet hod, M.P nethod, DTS nethod, DTS-HD nethod,

. sUyermAsPER wisldwd. Ghet heght keye YOd28|st2%amig played back

PLAYLI ST directory is stored a play list file (YYY.

Lo td)ey Walhdt g efdraie plagolsisteamor whe icamsi of whilewing
a logical playback path (PL) inthe AV clip s
ERfe ST tOFPGrﬁomoWée’éeoﬁgoPéFa’t’%%ﬂéﬁgpo%é?%éi’g fHetayes .

llpa%ﬁ%ﬂgw% E% Fé&.%ﬁognloglFis allocated 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 stfeams is recorded after
havingbeen compressedandencodedaccording tothe MPEG-2method,
MPEG-4 AVCmethod, SMPTE VC-1 method or the like. An audic stream
is recorded after having been compressed and encoded according
to the Delby 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 informationinwhicha logical

playback path (PL) in the AV clip is defined. FIG.4 shows a

15
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play list information is conposed of one or nore play
item (Pl) information pieces. Each of the play item
i nformation pieces represents a playback section in
the AV clip. Each of the play 5 iteminformtion
pieces is identified by a play itemID, and is
witten in playback order in the play list. [0029]
Also t he plag list informationpi eces include

¥

It iPRENP LeRUASBHAW AY Bl BP AFBRERS Rlar ASpBRaYD i EIG- 4,
p@géﬁaﬁ‘;fr{ifiqﬁ%&%%qlm&ﬁ# o PPRI O R EoRL Y dden (PT)

, , h i f h

iSRS O YSRGSt PO B D Ty el SPAPERBr R Bifces
h | ite f t d

re&ir%sgen N @%Y%“s‘{gﬁg%‘% na% th%nga{)?/%g'c&) Eggg of the play

3 R8T T IR oY B Y leglaﬁgl 51&@1‘1@5££¥dr$%ka§9[t&%7 fig:%ni 'I‘I’ﬂ and

to be a start o eac apter 1n

id Rali & | aPasia paldk Qﬂ‘r&lseltn Afnd | Say to1R

information pieces is defined as a nain path [ 0030]
[dopsg CLIPINFO directory is stored a clip information
file 20 (XXX. CLPI') including therein managenent
i nf olTRid , oth®plbha i sAVi et dima tFlén pisbews ranl wekasmt ey ofirks
managenent information on the AV clip stored in the
el phovfiorgret pdaybalc. sAsrsheadinitn TReGebtrtyhearks can be
managenent information on the AV clip is in one to
P dest rigs poml ericyhdalh sertitvne | depfinegd Ls tbappded item
of clip 25 information, streamattribute information
infirmaiian papses - [BbSA] asmsheeh ok Rl eneagbnabdha entry
witten entry map header 16 information, table
marks fadiosRteshd TaRoPREA LEGH &9 REoPmRIAERAcK start point

in the play item information, and is used for cue playback.
For example, chapter playback can be perférmed 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 c¢lip stored in the c¢lip information file. As shown in
FIG.5, the management information on the AV 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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relating to a video stream (sub video). Here, the

table information shows pairs each of which is

conposed of (i) a PTS (Presentation Time-Stanp)

showing a display tinme of a head of 5 each of GOPs

that conpose the |left-eye video stream and (ii) a

SPN ( Source Packet Nunmber) showi ng a start position of
each of the GOPs in the AV clip. Here, information on
lréabmﬂqﬁlqmetabéﬁr:sn%cprmtsso:@n@@R@ogh@mwﬂ%ﬁ@fp@wtlon
is called an entry point. Al so, values starting fro
reg-adddld ofOWRi CHEFRC | REFERBNL (ec'dﬂbyviéeehe iHE TG dth%r éable

lI}va' L) e%oy” E%'e%%]ewéfefr LRhe Lt s REaksl a PTS
Pl.D

(R O 3R ), ﬁ@:ﬁfé%é?%ﬂl@%ay 5&%@3060% fead of

aacﬂ‘fjotfh@O% aa{:[pggr gbsgytfégnleé%g%/% %’l%. éxét h (ii)a

sHPl (Hodrs s &%f‘dl«féteqth}?%éf)nesh Heerd fsytt B gdgl%ﬁ@f ¥ cach

into address information, an speC| ket

ofP@HY G@P=aAnAVhE! AD. cibﬁ PACKE! PoF Ol SeSPOUETH @F the
an arbitrary point on a tinme axis of the video

pSitfeampid)34k SﬂNélsHBmNbﬂllerﬁ@‘b akycd Bl &4 ahesh@rBPoint .
programfile (AAA. PROG including therein a program

Alfsgy, defliudsngtardymaniteam 026ashenArwioich AB8Shdrenm@ented by
BD- ROM al though a proprietary interpreter-type 17

onsr agr amde] leew 'tedmmEhémantgat ipen'ht Shudéedrednafter also
| anguage system

referred to as “EP_ID”).

[0032]

Also, in the entry map header informaticon are stored
information on a PID of the left-eye video stream, the number
of entry points and the like.

[0033]

By referring to such entry maps, the playback apparatus

can, when the playback start point is specified by time, convert

time information into address information, and specify a packet

point onanAVclip. The packet point corresponds to anarbitrary

point on a time axis of the video stream.

[0034]

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

17



is not an essence of the present invention. Thérefore,
a program witten by a general - purpose progranm ng
| anguage such as Java or Java script is also
possible. A play list to be played back 5 is
speci fied by such program 3. PTSs of a left-eye video
stream and a right-eye video stream The. foll ow ng
describes PTSs of the |left-eye video stream and the
pregyam-aald ed Jeenseprdaraiga el PRWlFgUERE . (FseprPyage system
~ perform stereoscopic viemﬁn% of the qggiqgﬂgictures. ram
is poY A0 SEFePre Bf ShEWRTes st A WERSAPH - bEL W~ 2 tdpt B
time (PTS) allocated to each of a plurality o
WE L BRI SIRHE RO RITP TR PErarAEya Y, Ladalape st a5 Sa e
di splay tine (PTS)_all te e Wi Y=ok
Orgtfa‘fﬁ‘ A& fﬁa%f%%r%oossseﬁfﬁee‘ ?\ng? Yeﬁg’\%?& e%egjglﬂ&?lea e
. .S M. The. pi e sing the left-eye video
> 1Ss%§§§g?lgﬁe?§-%égkpégﬁgggs' are in one to one

3. C@f%ﬁ%@%q 2 Wd BihBs stpf%ﬁﬂra%%. £0MRASE NG d RE deo stream

right-eye video stream (right-eye pictures) (e.g. a

pi ct yhe Ad) 106 17y BESEVE Be BAT SHOWhd Deft Gefe video stream
correspond to each other) . PTSs are set such that the

anheffie @¥gh20 Rt Uaes dtirianaf Oridl loowies phrdesee twi perform
the right-eye pictures are displayed before the

. stegebespehd rgekiight ofyehel aboriesy pPAlcsoyresRTSs for the
| eft-eye pictures and PTSs for the right-eye pictures
10 [0aBeélset so as to alternate each other on a tinme axis.
This can be realized by setting the PTSs_such that the
| ef t Fae 628hpwe taired aaienshd o gghwe@ylea FHtRriraes tifmg (PTS)
are in areference relationship of an intra}Picture
al30eaiced bR oaeh RF & BLUARSPFHyRH RITOITRE SIiAL FomPose the
le[fct):q%Zr]e video stream, and a display time (PTS) allocated to

each of aplurality of pictures that compose the rightﬂ- eye video
15 stream. The pictures composing the left-eye video stream
(left-eye pictures) are in one to one corres.pondence with the
pictures compeosing the right—éye video stream (right-eye
pictures) (e.g. a picture Ll and a picture Rl as shown in FIG.6
correspond to each other) . PTSs are set such that the left-eye
20 pictures that are in correspondence with the right-eye pictures
are displayed before 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
25 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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The foll ow ng describes the |left-eye pictures and the
right-eye pictures that are in the reference
relationship of the intra-picture prediction coding.
The right eye pictures 5 are conpressed by an
intra-picture prediction coding that is based on
redundancy between views in addition to an
intra-picture prediction coding that is based on
[dG&dindancy in a tine-axis direction. That is, the
ri ght-eye video pictures are conmpressed wth
r ef erf@fc &ld MHET FeFEIISTE ge eftefy HPichiress frel the
_%§¥follomkn describes the reasons for this. The .
YR e PRCCHESS ThakdRE e i gt - TR UFES AP ©F
cor.rel ate .tq each other . since .obj ts_aqf .the .
tHeS Aritays BT e S TS COMTE e I CdoRs SyPePiREuTes
a h Vi t f | f . The : :
2 et S kP S HRER R nlE b TR R S cnae 4

ba%re%ﬂﬁteaaﬁggg@ggo} £d,d gn*a*a%idcqto% @RHRL ok Hherure

eft-eye vi eam by ~performng the intra-picture

piRIEH GO LA NG HRSt WBePabbE o) LNGundDISE]i i laGtime-axis
shows a refererice rel ati onship between pictures. 20

diAfe SIOM, TRatliG,7cha MYyhd-ehi i 8fo tie thir@ht a gy eotipde@ sed
stream refers to an lo picture of the left-eye video
wisih eafie ABlc®i b UtlRe Obribepohgbhgeyjefvi-dge ptireames. The
refers to a Brl picture of the left-eye video stream
fA3ID>wiigt deecofibebehid ghhseys Admdebist Mrenieiefeys plictares
Br2 picture of the left-eye video stream A P3 picture
amgb téfe trhight-ghite @ietvinteso stimamhyr efaerze takeP3 piegialy @ther
of the left-eye video stream [0039] 19 Since the
singrg oyecys @dd-ha kebbr AoRBLAGHTRPE tle rhght -eyepictures
are the same though views thereof are different. Therefore,
the data amount of right-eye 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.
[c038]
FIG.7 shows a reference relationship between pictures.
As shown in FIG.7, a P, picture of the right-eye video stream
refers toan I, 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;picture of the right-eye video stream
refers toaBxr; picture of the left-eye videc stream. A P; picture
of theright-eye video streamrefers toP; picture of the left-eye

video stream.

[0039]
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ri ght-eye video stream the |left-eye video stream

al one can be played back (i.e. the left-eye video

stream can be played back as 2D video). However, the

ri ght-eye video stream alone 5 cannot be played back
since the right-eye video streamrefers to the

I'eft-eye video stream [0040] The foll ow ng descri bes

the time interval between PTSs of the left-eye

pi ct §ﬂé1§eaﬁal6P¢s§toﬁY?h§lé§Pr E$FEAE] Q@Ersu G- é’ﬁferléo the

fctures usin 3D gr aphi is played hack
rl%&“ngyﬁwé'léﬁé’gé%ﬁé‘@ S Eher 1R TR i sr b aatape can

e Biel %ﬁg?%egl?%ztt“ahgl:,”%fssﬁ@%%qﬁzﬁoﬁﬁ?%%&;zofVp'eayed
P

R S BB TR B8 SR AN, UIRL BTl Bone

ERIE R e

tot h@lte 4 -G &3 UL HiRlyed in a second. Therefore,
the 20 intérval (display delay) between the left-eye

[opis@tjures and the corresponding right-eye pictures is

1/ 48 seconds. [0042] Thus, the right-eye pictures

needrhe bellywihyoneZedipeshthé heimoriraspondl Metween PTSs

| eft-eye pictures with a display delay (1/48 25
ofsemohd$) - el @@ tuikleey 2hdBE S of tthe caseesponding right-eye

mul tiplexing the left-eye video 20 streamand a
pictgineseys ivigd #3Gs br. e Hinen 86 griapdisysoris plegsd back using

the successive separation method, each PTS for the right-eye
picture needs to be set at an interval that satisfies the
following equation with respect to a left-eye picture shown
by a certain time {PTS}:

[0041]

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 synchronizedwith
the corresponding left-eye pictures with a display delay (1/48
gseconds) . |
[0043]

Therefore, in the case of multiplexing the left-eye video
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mul ti pl exing may be performed such that the |eft-eye
pictures are arranged in a vicinity of the
correspondi ng right-eye pictures based on PTSs and
DISs. Here, the PTSs show display 5 tinmes of pictures
in each GOP of each of the video streanms, and the
DTSs show decodi ng tines of pictures in each GOPs of
each of the video streans. [0044] \Wen the streans are

SHRAAN Frsk 8dT i ARE nECWEYICPeyF PR 1P |5 HEARRP i Stream,
t-e I ctu an be obtained at_a necessar
T TR ed PaiehE e iR BT AP deit AR BRgTures

head However,, .i.n s cases

A3 RIS U 8 CLRER G AL ctRer SO hERCROPARRI ot ARE oY
plcgtlgées Q)%.%%d) nt B%S‘gt éﬁér‘fg@& auﬁgre 15:1’94 ]ﬁ“ss%( S%OW fiisplay

eration speci Tying j unpi ng operation:

tl%k@!ﬂ ocﬁa %tu%e%‘: e.LrIe %tarc%hs < fﬁ‘%:%ra%&]gft £8L 483ch9hans,

t he ry maps in uni boundari es
arl?:‘itt\ﬁ%e@ﬁs@eshétvt 38¥8aiRpCtihnes andihe Fdghin @& h Gors of
pi ctures need be considéred when “perform ng
ed8H tdPluhd REaedd derddihdj pl exing a left-eye video
stream and a right-eye video stream The foll ow ng
[cbasdri bes how to performnultiplexing of the left-eye
video stream and the right-eye video streamwth
r anddinegic tess st oeansAvrel mpl t Gkbexedtin cordi denat required
25 [0046] Firstly, setting needs to be made such that
lafife egEPangfrigive- ¢ igyreing s eanshve edhadmed &t aCOPseskary
the right-eye video 21 stream have the_sanme tenpora
timg &kl A ErRngponthestagmm of s tHead in order from the head.

[0045]

However, in some cases, playback is performed froma time
point other than a time point of the head of the strear.n' because
of a skip operation or a time-specifying jumping operation.
In such cases, since entry points are written in each of the

entry maps inunits of GCPs, GOP boundaries between the left-eye

- pictures and the right-eye pictures need be considered when

performing multiplexing.
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.

[0C45]
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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| eft-eye video streamneed to be in one to one
correspondence .with the GOPs of the right-eye video
stream In such way, the |left-eye video stream can be
synchroni zed with the right-eye .S video streamin
units of GOPs. [0047] Also, since an entry map

(PI D:Ox1011) is set for the left-eye video stream as

h El. GS f
J?%%W%a'fv”e t&:la ahnectbTrayoatkobrals APE b g he

L EIVEER e ki 1 LA 5 B0 001

: w:.@ﬁ%é’fGOQ%C ket EheoIElSﬁE he GOR; Dhicd e 1 &dd: - a¥e sVikBeQay, the

streamin the AV clip. Sihce ~the playback apparatus

lef€adpe dpided r@i&@arﬁ)Qfelﬂ RN s§RewRobY z$dC i taddhessi gt -eye
the AV clip, arrangenent needs to be made such that 15

vigaéshsetetieiE0RB 10k bHiecopght - eye vi deo stream
succeeds the head of the packets that conpose each of
[ooh®]) corresponding GOPs of |eft-eye video stream
[0048] FI G 8 schematically shows an exanpl e of
nultAb$exiagnoé azoemmeylGbmxdﬁiﬂﬁQﬂiﬁxﬁkeﬁﬂnﬁﬁﬁif@@ the
i ght-eye video stream_As shown in FIG S8, the
lef’éf eveyal deel e rsameam Sim he FIGh' - ach W@@ol%f@@&%mn
are mJItlpI exed in units of the GOPs_in a form
pigeps (BTSt hen| BRE- BYETYi HRB %PP@an%pPéeiéla@ckh%t@é‘Pstwe of

t he correspondin eye vi,deo stream 2

2 HER AR APy O T ER 1y BACREE SECED Toho BhnraR =t aress
ln{fﬂamaﬁéépfﬁﬁ?égfy&@hes "EoAToRRBRAPAG T o PSR OB PERESES
ofleesgéh% \clnifdgﬁe 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 videc stream.

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

LGOP2 of the left-eye wvideo stream in FIG.8, RGOP2 of the
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stream can be read without a problemif the pl ayback
starts froma head of packets that conpose LGOP2.
Therefore, the left-eye video streamand the

ri ght-eye video stream can be 5 played back as 3D
graphi cs at such playback start tinme. [0050] As shown
in the above, by adding, when nultiplexing IS

performed, restrictions that eft-e
“W&e §YSsPHESAT FRFXEIROML TS é'r%r Laﬂpz e‘ixé S‘ngt ?é"éﬁ‘{ldeo

h th 1 I t I ,
sta%éﬁ 688 BR"Erac uilBayE aPhehtSr; 18nrur V%%@%?%%e%%rts
f d
from'deo §$re§§1:P?géégéggﬁrgggfﬁggtheqdﬁ% eye V%%g%
1e€fttf-%§@ @leBtOhEtE ght aﬁ&etﬂédEanﬁ.— 2@1 9§8e8859£é¥ dean be

grap ICs no natter I'me pol nt own

plla?_gehh S0 LY B0 AP Hike Rl-aYhRgK pita%;ﬂa%ﬁ r¥Brd Q%Jé

| owi ng describes anot her exanpl e of
[o@gbqlpleX|ng the left-eye video stream and the
right-eye vide stream FIG 9 schematically shows
anot her se¥anple e MBdven @i addihe, 2Qhkaf hutyepyedeng is
stream and the right-eye vide stream FIG 6 and
peElfGraedr, e recmmuig tipnchahaa HeadGoPseathtBEOPleftthge video
| eft-eye video stream al ways precedes a head of each
steearegpdnGioRg GOPthef rigbtreyht végeovEteoast haum whensame
mul tiplexing is perforned However, while there is no
tempomelcinsATEAL arrnd rlddderdirad o sagh @AR Gfosiei bAEHF eve
each GOP for_the left eye (left-eye GOP) and an
Vlé‘teroaﬁljéﬁéﬁta%‘faﬁ% RS Bi laﬁaéfo%éa?lbswé@ﬁeﬁmg GOP
ortherighte ri ht eye, GOP) inFl G Fl
ot e AoV 2 S LOrtnF B RS (1 CRUEEHESRIgIR® ey LBpt-eve
'\:'ilc'lseoI gg%etag.% at.)n& W%eenrg.ght -eye video stream can be played back
as 3D graphics no matter which time point shown by the entry
map the playback starts from.
[0051]

The following describes another example of multlplexa.ng
the left-eye video stream and the rlght 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'l'eft-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 for theright eye (right-eye GOP) inFIG.8, FIG.%9isdifferent
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header packet and the end packet of the correspondi ng
|l eft-eye GOP Succeeds in FIG 9. In such way, even
when an AV clip is cut according to GOP boundaries of
the left-eye video stream 5 the AV clip can be cut

wi thout cutting GOPs of the right-eye video stream
[0052] FIG 10 schenatical |y shows how each video

t |tiplexed. in the Ay
ExGPF RGP obl IR bETNE hL S S R ooy - palRet e Shc A et

e Shad 5 CREL PR L ) B 77 e o
o 8k thp, § HEHSE, (LA EIchSu 0T BLLEC hOhOuA FFSh1p i

cuf 0@%@5}&91—1% ngcfp Pr/5-RAKE o8t 5f nzg:le St'enf'tl )y v:LHE% stream,

t-eye eo stream conposed a plurality of

th¥l ﬁ@ocﬁ%aé@& b KRNVARERA &aﬁtqugan@»@ctset tBelH0ght -eve
and the PES packet string is convérted into a TS
viBaskatrsbfi.ng. (0054] 20 As shown in FIG 10, a
header packet (Lil) of GOPs (LGOP1l) of the left-eye
[ogcdgo streamis arranged first when the |left-eye
video stream and the right-eye video stream are
mul t Fpbesed.scheacitdica 11 1shdt® how R&%h ofidecGGFrream is
(RGOP1) of the right-eye video stream corresponding
mufl bipCeredsirctee 8Varl igy vaeg ensrah Yo ePP ilenl fatekbetween
packet (L11) of LGOP1, and precede an arrangenent
2 hrrdeT PRCHE aAnd AR PRBIRACHEY OF bRc COTESDRNGEAEleft-eve
sacket (L21) of the next GOP (LGOP2) of the left-eye
deo stream follows 24 the end packet (LI6) of
GC?l As with the above, packets (R21,
0653

Firstly, the left-eyevideostreamcomposedof aplurality
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 comp_osed cf a plurality of video
frames is converted into a PES pa<:;ket 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 and_the right-eye video stream are multiplexed.
Packets (R11, R12 and R13) of a GOP (RGOPl) of the right-eye
video stream corresponding to LGOP1 succeed an arrangement
positionof the packet (L11) of LGOP1l, and precede an arrangement
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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R22 and R23) of a GOP (RGOP2) of the right-eye video
stream corresponding to LGOP2 precede an end packet
(L26) of LGOP2. By nultiplexing the |eft-eye video
stream and the right-eye S'video streamin such way, a
digital streamis generated that ensures that GOPs of
the right-eye video stream are not cut when the AV

end sr b (9 SLR0E B9 R el gl ot
|| i d i b \ . 2

rof Rl MBS R O (RORIERY DR AP S oAk IRy serean

copégéﬁ%ﬁlg%%@gw; %Qe@eﬁ%r 4Gl URE ©icrepl avieciof LGOP2.

app own in FIG 11, the playback

2000 1 s 1comased Bfaesd Edw end e rdght-eye
BY%P%%%SQZZOO,- a systemtarget decoder 2300, a
vi@bans: Asaddesu400ayd Br @0 atalesurya 509, generated that

managenent information nmenory 2600, a program

en&XLSH # 19 Whts 270G ha il ghtbaeke come®|stygan oGOt cut
and a user event processing unit 2900. [0055] The
whER-RAVIAGT £ Y ep 2l Guteadsotdiagf Forihe SOBDLRENARFAES 26 the
based on a read request inputted fromthe playback
lefoneyel videt s86@M.The AV clip read fromthe BD- ROM
1000, managenent information (an index file, a play
5. |1 PHybadle appbhizethdp information file), a ED program
file are transferred tq.the tra k%ffer 2?th, € 51
nmanageseiftl ISk RESER 1??@1?0‘?)}9]?@8?? GPres S Q‘lg" Bbggr%rﬁl ve
menory 2500, respectiv t)ycﬁ[ng?(?é9 . %lif({%%r - gram
SV R IR R A e L e MR AT LG
shség.«rg{'llgn s'EthreL:[cetlL{]re'L\\éfdgtSl%/]!)gcj{n%éf’gtﬁe ofﬁdd".e As shown in
FIG.11, the playback apparatus 2000 is composed of a BD-drive
2100, a track buffer 2200, a system target decoder 2300, aplane
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 undit 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 c¢lip read from the BD-ROM 1000, management

information {an index file, a play list 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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BD- ROM drive 2100. [0057] The system'target decoder
2300 perforns nmultiple 5 separation processing on the
AV clip stored in the track buffer 2200, and perforns
decodi ng processing on streans. The playback contro
unit 2800 transfers, to the systemtarget decoder

2300, information (a codec type, a streamattribute

nd. the.]ike included in the AV clip that are
andobatofike retonshgaraerens AlGadYacqhin' 1Bbubl &4 grom the
S emtar ecoder 2300 is specifically conposed
BD6¥8Q g%ﬁﬁ??§EP§Xer 2301, a videg decoder gSOZ?pa

[Obggi-eye video plane 2303, a right-eye video plane
, a sub video decoder 15 2305, a sub video plane

23065 at,i aphi C I d
52078 REREON L Aex Sl caden, bBPrdgse iy ione

se%@.rla.ﬂ&%h%%éc‘!@s@:[ﬁ@'&:inC\?_thPﬁf‘@lQﬁCéE@fed LG decedakk buffer
309, an interactive graphics plane (1Gplane) 2310,

2280, iarf&gpeﬁf@eﬁgswcocﬂi?ﬂg{l%raaebmgg di 88ee2md 2 TanRdp BAlyback
audi o decoder 2313. 20 059] The denul ti pl exer 2301

cofxibacisi T Sspackedss B¢ 05 pd o the ke s tiemckr def idercad2(02300,
and obtains a PES packet fromthe extracted TS
infacketsonTHe dedekt tpbexen 280tamuapbitrsbtihe RES phekéike)
to one of the video decoder 2302, the sub video
ingdudedr 12306 AHec2ipPthdbcader negegsartief PG decedeng the
2309 and the audi o decoder 2313, based on PIDs
strpadkRet identifiers) included in TS packets.
Specifically, the PES packet obtained fromthe
[08%Blacted TS 26 packets is transferred to: the video

deco%gg ézggtzerlﬂftaflhgeetpldgséoder 2300 is specifically composed

of a demultiplexef 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 decoder) 2307, a presentation graphics plane (PG plane)
2308, an interactive graphics plane decoder (IG decoder) 2309,
aninteractivegraphicsplane (IGplane) 2310, animage processor
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 video 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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included in the TS packets are 0x1011 or 0x1012, the
~sub video decoder 2305 if the PIDs are 0x1B0O, the
audi o decoder 2313 if the PIDs are 0x1100 or 0x1101,
t he PG decoder 2307 if the 5 PIDs are 0x1200 or
0x1201, and to the | G decoder 2309 if the PIDs are
0x1400. [0060] The video decoder 2302 decodes the PES

pa&%@ﬁtﬁpess S e %i%ég{iﬁ%s%%e% E’ﬁr-@i’tﬁ%‘q%zvs
lI‘l%H. eo pFLHetlJl f§t§48¥$ﬁ\e’£go?¥glo%&e0@03 8 905_96‘ tube)(rldeo

ane oW ng SCI‘I

de%l%%!"e%t P 5o L hgev b%ge ?%gg%gB%%OZth’él Q‘ud.lL% é}%%}“.ﬁig? 2313

flowchart omnng Vi I'ng "processi ng

lfV*t@ll‘éopﬁ%ogfé 839200 HECRLM Y, L RIS RadRly 10 thetne
denmul ti pl exer 23 01 (stepS101) 15 the video decoder

r12303rdeoqdes ot Be bﬁfﬁbyedaﬁcﬁst@%}i@tzd QRN 2309 if the
unconpr essed pictures (step 5102). [0061] The video

rIdecedes 023Q2¢.udges whet her the unconpressed pictures
conpose a |left-eye video frane or a right-eye video
[02&Oflrame (step 5103) . Such judgnent is nmade as
foll ows. When, for exanple, the denultiplexer 2301
t raninet vitdhe PESoparked 02 deadieyitten Risc pdeke2302puated
flag show ng whet her the PES packet is for the
Ercgf theydenudespexenmm bl tive QHitghHn upeovpgdes sec pamtures,
based on the PIDs included in the TS packets is added;
anghWri hes s, Pdes U8 o PR30 thrides tusyenet dend fangy 2303

< Pl LSRR Rackel, L3 Lor Lhe TIL Sre Vi dee o cegribes
anpoﬁéfJé‘gforg%rEp&e vigeo decoder 2302. FIG.12 shows a flowchart
_showing video decoding processing by the video decoder 2302.
Receiving the PESpacket fromthedemultiplexer 2301 (step S101),
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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| eft-eye video frane (step 5103: Yes) , the video

decoder 2302 wites the pictures in the left-eye

vi deo plane 2303 (step-S104) [0063] 5 Wen judging

that the unconpressed pictures conpose the right-eye
video frame (step 5103: No) , the video decoder 2302
wites the pictures in the right-eye video plane 2304
(steg 5105%.,[0064] 10 In FIG 11, the |left-eye video

pl an&h2303uFgIRT diHe M6 UNSPBPTRESGARHPrEER FOMPOSe the

L5 SEOTLAGO $TATT o\ i BROR ‘apBa) at Hhe O SARAdEY 2302
di to. . _R ti in._t id
widPeRc Y 1553655 T0gee Tk et Urie URL AN CaNed TR AR -
[d%%$§o plane 15 is conposed of pixel data expressed by
a YUV value of 16 bits. [0065] The right-eye video

| 04, .S f ' noose the
P ot At fubdi faRuply il WAEORERE S URROIPEERSE Compose th
rid@Radsle 2302V LEARS PLdpraDd Nbhe tebtvRYS dddRRr 2302

pl ane 2303 and the right-eye video plane 2304 at a
wriiite tSRowA cByirasPia ehet ke gritdeq o kAo pABGE 2Bbe (step

sub vi deo decoder 2305 has the sane structure as the
S12%5)vi deo decoder 2302, decodes the video frame
inputted fromthe denultiplexer 2301, and wites the
[owsadnpr essed pictures in the sub video plane 2306 at
a time shown by the display tine 28 (PTS) _

In FIG.11l, the left-eye video plane 2303 is a plane for
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 storing
uncompressed pictures for the right evye.

[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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[0068] The sub video plane 2306 is a plane for
storing unconpressed pictures of sub video. 5 [0069]
The PG decoder 2307 decodes a presentation graphics
stream inputted fromthe demnultiplexer 2301, and
wites unconpressed graphics data in the PG pl ane
2308 at the display tinme (PTS) [0070] 10 The PG pl ane
2308 is a plane for storing graphics data. [0071] The

(ARS)decoder 2309 decodes an interactive graphics stream
i nputted fromthe denultipl exer 2301, wites the

[ npressed graphics data in the |G plane 2310 at a

time _shown py the displa tine (PTS 0072]_Th .
& pitio 9550 Y458 LRl oF38kor Ty 2or BBAPES H a Storing
0073] The, i_.mage processor, 231 ecodes graphics data
WIEREE R PO PR e R OhERE: pr oor am executi on
[dq§§]2700, and outputs the decoded graphics data to
the i mage plane 2312. Decoding timng of the inage

pl an%‘]’@ﬂ@dééoh@@%ﬂi'ﬁﬁﬁ@%d&@% ﬂ@ﬁ&a%g%@ﬂécgryt&em

2700 when the graphics data 1s data for nend.

iR NG rohl FhE Ly Tt dvBge oploaneadd hériSed REGH 8dssed
by the playback 25 control unit 2800 when the graphics

gxttal dS ddaaihotheubt iglas 23083044] chbedi spuey plane (PTS) .
2312 is a plane for storing graphics data 29
[APNG JPEG) . .

The PG plane 2308 is a plane for storing graphics data.
[0071] |
The IG decoder 2309 decodes an interactive graphics stream
inputted from the demultiplexer 2301, writes the uncompressed
graphics data in the IG plane 2310 at a time shown by the display
time (PTS).

[0072]

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

The image processor 2311 decodes graphic.s 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 IWhen the graphics data is data for menu. The decoding
timing of the image plane 2312 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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[0075] The audi o decoder 2313 decodes the PES packets
‘inputted fromthe demultiplexer 2301, and outputs
unconpressed audio 5 data. [0076] The pl ane adder
2400 (i) determnes in which of the |left-eye video
pl ane 2303 and the right-eye video plane 2304
pictures are witten at a tinme shown by a PTS, and
&g) enerates 10 a video signal by superinposing the

(P plane the sub video plane 2306, the PG
pl%ge 2308, the 1 G plane 2310 and the  image pl ane

[ instantly, and outputs the video signal to a

gi fS P[’Z\%‘y gﬁSQ'!n@e% Jo#llét ﬁlg gﬁ pi c urcéée%? YlBRcced
rrgtyh &%m%'l% lfaﬂ.%geéﬁ &3%lsu8.%d' %%f: =] LBQ%I%%IEEQES audio

program menory a nenory or stor
rogran1 file inputted fromthe BD ROM drive 2100
078] 20 The managenent information nmenory 2600 is a
omry for storing an index table, nanagenent
|nfornat|on and play list information inputted from

t he 4hid veaddP024ph0079)) T gmigledm BxegbiitANof the
unit 2700 executes a programstored 25 in the BD

lg@oghamfiides pllened 2803t Ard ptlgraighensyy 2isHh plane 2304
Specifically, the program execution unit 2700 (i)

pliatstrrarcase wiie tEragbackine mhoomn oiniat PR80@ndo( bl agebaciates
a play list based 30 on the user event inputted from

ameiaggalg;}pelntbypmg@g@mp@a;mg 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.

[0072]

The program execution unit 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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2900, and (ii) transfers, to the system decoder 2300,
PNG JPEG for a nenu and gane graphics. [0080] 5 The
pl ayback control unit 2800 has functions of

control ling playback of the AV clip by controlling the
BD- ROM drive 2100 and the systemtarget decoder 2300.
For exanple, t he playback control unit 2800 controls

the gback rqcessin% of the AV clip with reference .
Ch Ghﬁl ‘é?/ Fisstenth £ aPREEFINTSPB P@elrneifﬁ%t Rt unit

formation 2600, based on the
24 QlLe RTR FED R BaEsT o, b e SRS B G aban 4200 AN - TPEC
in the ase. o randon1access, t he .
C%17ayb éAfL conq r rﬁ’tp p%%}]ocbg specifies a start position

GOP corresponding to tine information registered .
In entry maps stored in the managenent 15 information

MeMDIphH L6 q'ay%%‘é:]d nsbhtehs theiBD Rbhdriye ?thHQ:tltc?ns of

start reading fromthe start position. I'n suchway,

cdHIOEESS i) p1&abaee: Berims md afitd slefbhyryl 1 DY tthe BD-ROM
anal yzing the AV clip. Furthernore, the playback

drciord ralourind 28R0 gyerdear e rgra dssiddean 20fo o . nfFarmekizable
on a state and setting of the state. 20 [0081] In

trecpbaghack adritrad eyt gpenatonnrpes fuhrenebh giva ak pettessing
control or a front panel of a playback apparatus, the

ofusdre averlip pricdessifegemeiet t29pDaput pett sinfiagmaision stored
program execution unit 2700, a user event show ng

insgieh mepegamesyt. Lo TRmeen TEMeTy0Hed UdBaSEResERE @tl@ﬂf@aCk
of the playback apparatus 2000. 31 6. Structure of

:Lqﬁt'éw.qul W@P‘éﬁﬁ?@§rﬁ’f‘1 Hsprogramexecutionunit 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
information memory 2600, and instructs the BD-ROM drive 2100
tostart reading fromthe start position. Insuchway, processing
can be performed efficiently without analyzing the AV clip.
Furthermore, the playback control unit 2800 performs
acquisition 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.
[o082]

This concludes the structure of the playback apparatus

2000.
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The follow ng describes a structure of view ng 3D
graphics at hone. In order for the user to view 3D
graphics at home, a display capabl e of displaying 3D
graphics outputted 5 fromthe playback apparatus, and
gl asses for stereoscopic view ng (stereoscopic
gl asses) are necessary in addition to the
above-stated BD-ROM and the pl ayback apparatus 2000

6 ¢ Hlirugiass Packi SR BRROTAEL 3 RS HewBe a honme
system conposed of the BD- ROM 1000, the playback
apparﬁ?ﬁ% wing GESFraPesoc, St{BCEFE?e dﬁ?%W1n9 3D

sses 40 and are t control - 500 0083
S A ) R uedia o, va Sa L S arh s

St %ﬁ%ez{%aafncamﬁ? n%—ﬁ'@%aw?%? PR cq gutpucted
£§98€% Bi %bggkﬁ p%%%%g%!smé§ﬁ5 gégggogbgngke eoscoplc

i npu acK apparatus accor

vfé‘uiﬂi‘eﬁ Qc'fé’fe%scgb Sﬁeasé R4y Backe ARpar Ei_trp%d%ﬁ({qon to

I nput t-eye res an right-eye pi‘ctures

18 ta@i&%fé,ﬁété&%ndm@@i ana3ene ?1&%@&’]‘5 dfta2Ochefdomyehat

pictures and the right-eye pictures alternately in -a
pldpe padis tdier eptkom. 0986} sHisvdiashbay SPOPeh composed of
different f roma display for displaying 2D graphics

the BDREOM Do @) shleayl BR0capds riaauze capakihe dfspPay 3000,
qui ckly switching a screen in order to alternately

st spbagop et tgbyesps c4 WP es and ai ghhobyecpntraie§000.
conpared to such display for 2D graphics. For

[@X&%bl e, while nost novies are 32 shot using 24p (24

frames in_a second), 48 franes need to be
Theplaybackapparatus2000andthed;splayareconnected

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]

The display3000isdifferent fromadisplay fordisplaying
2D graphice 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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and GRe FrHsTRYE PRG3R BheE & B g%

rewitten in a second in the case of the 3D graphics
since 24 frames for the left-eye video and 24 franes
for the right-eye video need to be alternately

di splayed in a second. Also, the 5 display capabl e of
pl ayi ng back 3D graphics has another feature in which
setting is nmade such that edge enhancenent processing

'I&Erforned in an existing consuner TV is _not perforned
Shpk 14S1qche 4D @’ﬁaﬁﬁi‘?‘&?% é%?‘sﬁ?ﬁ?’éé? » ThE sEyanpe R, to be

=g e Th & GPEETntC RS £ Ot FEo Bl ereRBbog ince 24
SAH (B0 [FaperEy T o) WORFARHS oft CREVER EOB G aiis ove
T R b A LRy e R 80 o, he

R R

i€ QLR set gnal ShewdRgsWbh G eEle% &8hin 8¥enPitilddesing
and the right-eye picture is displayed on the display,
peSSEeD i fdragest el Ude b dilamest dep i gisd giéﬁsth:@li while
via the HDM cable. 20 [0087] As described in the
tlps I3 igplaphiefs dketeeptaped.vianengs bacateefiistviewing 3D
enbodi nent, the stereoscopic glasses 4000 are used in
grdwi ey, 3&dgeapbidsibnst ke diezebsiveegeppiatiiovrs and the
nmet hod, and are special glasses including |liquid
righysteire ghigteres Jhe 28pstrerpbscepdc sfleassssopGe0 viewing
switch, based on the control signal, each of the
canRRf ge Prpyigedanarerly of imke lrace efehaAgftheyepictures
iquid crystal shutter for the right ege bet ween a 33
Belgday Lines become

thicker or thinner due to the edge enhancement and the like.
[0086]

Also,lthe display 3000 transmits, to the stereocscopic
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 sterecscopic 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

liquid cxrystal shutter for the right eye between a
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- stream an

Specifically, when receiving, fromthe display, a

control signal showing that a |eft-eye picture is

bei ng di spl ayed, the stereoscopic glasses bring the

liquid crystal shutter for the 5 left eye into the

light-transmtting state, and the crystal liquid

shutter for the right eye into the light-blocking

state. \Wen receiving a control signal showi ng that a
lighhttegaspibiing S§ap6i ngf spRayedghthélocking state.

sterepscopi c glasses bring the liquid crystal shutter
SP%Fth%aFfﬁhW QQﬁ%Y%W%'??@HFH%Q%%Q&%X&ﬁ§°ﬂ§r°lSlgna1

nd .t he tal liquid shutter for t

B | ef t
Ffone: TS ot IBFRCRYRg Seh e | o808 MoraPRgvae the

= RERCRRAh R oy Sl Lo B o s BXEY, o wne

lé?taé%é Q&téhéhgi%ﬁ ﬁ%~é?iﬁ?%ﬁtth%Sé%?@%%JgﬁgoﬁhérE%ystal

user O pertrorms eoscopic view

LB sol pssdae SR OB AL bR et

wHEHSR SlifAMY 4 BoFERonaA irgﬂaqgé;ﬁaﬁ_iﬁ@thr&tb%igﬁtngy@r;eicture .
i ndi cated by the SPNs corresponding to the PTSs in the

ik aeOIeh i) spARQyeache dthersbgidpd c SflraaeObriheg theeliquid
axis. (Second enbodi nent) The present enbodi nent

ceestal bedsut ther rfecotHeng gipp @vat tdatoatide thisghitecorathsmgi tting
nmet hod pertaining to the present invention. [0089] 25

sThter egndding oeysual (1igusd | shateeri fioa phodieit czye into
studio for distributing filmcontents, (ii) generates

the) laghkgblarkisgr 8sat®hi ch has been conpressed and
encoded according to the 34 MPEG standards, and (b) a
[3BBRAri 0 on which how a novie title |

According to the above-stated embodiment, it is possible,
even when playback starts from an arbitrary PTS on the time
axis of thedigital 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 j?TSs 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.
[0089]

The recording medium (i) is located inaproduction studio
for distributing film contents, (ii) generates (a) a digital

stream which has been compressed and encoded according to the
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is played back is witten, and (iii) generates a
volunme image for a BD-ROMincluding such data pieces.
The recordi ng nmedium generates a recordi ng medi um
described in the first enbodinment. 5 [0090] FIG 14 is
a bl ock diagran1shomﬁng an internal structure of the
recordi ng nmedi um 40. shown in the present figure

the recaqrdi.ng appa tus 40 i s conposed of a
MP@ﬁcsaeflgH S a2 ha th @ sgeﬁerraﬁ 531 AR ERw A SR Fotle
unit 43, 10 a B

B PP B g S d ety Lan) { SRS PARE & frne inage
fo@g Sﬁ&@nallﬁylu %g E%%%llialge Yéggg eﬂfoq:%co{}r]dlng medium

é€nco es such’ as unconpresse
geb%f TokCa e %B%%g@ﬁ@di&ﬁ‘a%% c%‘i@:%dagn %%%E’f&é ghfloalment .
t maps o right pl ctures accor to conpressing

[oBlhod such as NPEGA AVC, MPER and the l'i ke, and
generates a left-eye video streamand a right-eye
vi degrrsf n@ant d bl agageanSehbivifg 48 iR RCktkature
QG0OPs of the left-eye video streamand GOPs of the

ofr it@at reyerditheo metiemmitay ast Rtoswaire i efeopbalesent figure,
interval. 20 [0092] The follow ng describes a nethod

thef retbrdiegt Appaganes &t d nig aomgcerenbdr § sidsammfoddd 41,
vi deo. [0093] Wen conpressing video for package nedi a

a sathraslag@veraingnihit BB RAVFcEnayénegenevdtong unit 43,
conpressi ng technol ogy, conpression rate is increased

2 By DFOIFGIMY PGS EBRPRASEIiont fald Myl tand BAnsipNOes e iRg unit

betmeenﬁg:eV|ous and/ or subsequent pictures. 35 At
45 /fngl & et SHOIGRARIOURt o6 tine i s needed for

91qdlng

The video encoder 41 encodes images such as uncompressed

bitmaps of left-eye pictures and images such as uncompressed

bitmaps of right-eve pictures according to compressing method
such as MPEG4 -AVC, MPEG2 and the like, and generates a left-eye
video stream and 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 similarities betweenprevious and/or subsequent pictures.
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in order to search for simlar parts in the previous
and/ or subsequent images. FIGS. 15A 15B and 15C show
how to efficiently generate an elenentary stream of
3D video. FIG 15A shows a 5 left-eye picture at a
certain time point, and FI G 15B shows the left-eye
picture at a tine point imediately after the tine

i{nt of th i ct h in FIG 15A. Th i.d .
AEREOACT I NbSPCRICHS T & TI8F S HPEEIRd SrbRRoaRing
LB R 0 SIS LA S g pon
e B e s T S H R P L8 e ihene Ly
g aas! JRANOERind LB, tipB=0h 8RCOHI BYgkhe Fald 18%€ shows a

pictures. In the case of a general encodi ng process,

1d e dydpreve-dint W e i anerdedint perdorming f8ehows
same procedures as the case of 15 encoding the

theflibfeyeypi gid@se athattink polint Sineedbsttd Yy bEter the time
perform searching in the whole screen as shown in

pdifE IEB.thd i%tjurks shawlenin fRISN1i%te. dtizy esiddo tealcegier 41
twice as much conpressing tinme in encoding 2D vi deo

sesrieendodthg B tvigien pi2dyure sheiwnginfFlGflitiSkydor a cube
video frames and a string of right-eye video franes

oBihEd Nale exastesshr YheolebhprEssPaehratshowp gf F1G-15A.
vi deo frames separately. [0095] The video encoder 41

Afythissting, titelf e S$ NMHOCRET D8R ST vRAG Regwhole
far each search tar%et_noveaﬁat the tinme of encodin

STRRET HHEY EW FdEo 15Pnil ShORTehS RFTOIASIITE SihcE: the

B8 A0 A0 Lo LA 87 LGk, 081 LSRRI Digporcs.
IQEhg%gggggaEﬁ%eralencodingprocess,theright-eyepictures
are enéoded 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 ag 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 necegsary 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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ri ght-eye pictures which are very simlar to the

| eft-eye pictures. FIG 15C shows a table showing to
whi ch direction and how far each search target noves.
In the case of encoding the 5 right-eye pictures, a
search range can be narrowed down by referring to the
tabl e shown in FIG 15C. [00961 Note that although a

S SETHE B0 8- G0 8L e SHED, 5! BSOS ene
e ST, DIUURS AL 2RO, sfonee PBY.RE pogy-ove

pilct | t%ﬁé(‘%%%*ﬁ{;&s aaE?xﬁie(&)f&ni‘&QB&lﬁh%H[ jglgeﬁﬂi@ and

as wt e case of the geoneiric I gur es.

hdRAes i BaEhGedfenther i §ldAls 9aneERki BYs¥bE AR oding the

generates streans such as an audi 0o stream a

riRfrRseRiatd it W SPhi £Ss S4FEAMangl bBhebachhyeogeaPhbes by
stream and the |like. Mre specifically, the material

regenefiald i uld doPensiahesiAnFaadi scst ream by
encodi ng unconpressed Linear PCM audio or the |ike

[caedr di ng 20 to a conpressing nethod such as the AC3

- method and the like. [0098] Also, the materia
genefattienghati & 14Roygher slees i pigras ést at von wrigghifggures
streamwhich is a format of a subtitle stream o

SUSBhP B iy CWehRR@ ¢ RO Ronl s tigneadgr agaleohgdescription
subtitle 25 information file including subtitling

sigitlset & BOYRRY @L5eELPRand Padd stanss apYihdinfyorded. at
fade-in/fade-oui and t he Ih{e. [ 092] 37 Furiher re,

Eheh & 1RgL BF i 3 L URASRE PP Ui O £3gENRE af gSFangle 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 presentatibn graphics stream,
an interactive graphics streamand 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.
[00298]

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.

[0023]
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an interactive graphics streamwhich is a format of a
menu screen conplying with the BD- ROM st andard, based
on bitmap images used for nenus, and a nenu file on
which transition and the display 5 effect of buttons
arranged on the nenu are witten. [0100] The scenario
generating unit 43 generates a scenario, using a

RS AEBALE A 558 S 0 L0
oG O TREEERAATS T AT 8 SEOTTHE T P eeTes

ex

file. a muie. ohj i I ' ' r:
compyginBton SRR Ao St dnalrR Yaned b e it ueed
fogelﬁc?ﬁ@% €S ¥ alReREAMR! 85 \Lﬁiﬁhf@faﬁ§ﬂi5ﬁ hd the d:_i.sglay

mul 1 plexing processing. In the paraneter file, whic
of$EEeaMFeRGR AYSChiP angeCORROSEE HerhS ard ivdiffterfach

file such as an indexfile, a novie object file, a
[oBbay list file and the like to be generated has the

sane data structure the structure described in the

firstrhenbednaenb. geR8rh0103] uthe ED pengranegeaesatnagio,

unit 44 generates a program of a ED program The BD
usfhoga afio geae ratmwigy Ung twidh géreBat-8OM éLpndsudceacodeding

of the ED program according to the request froma

tousErfomiat rousen iR f atvesuclvens@liedr inhdhg kpaterial

and 25 (ii) a ED programfile. [0103] The o
gemsirRitngx g tphde essAnghanieea5OREr AL pPEX SN Sggnario 1s
a gllﬁ{agt{;]tlgé%fg a%t :E.ggemﬁ fsjl.'lfeh, ?asm%vlieef ctak_ajegzce:tvflffg, Sr:{rp %Lgrf] list
file‘or the like.

[0101]

Also, the scenario generating unit 43 generates a
parameter file for realizing multiplexing processing. In the
parameter file, which stream 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
(1) source codes of the BD program, according to the request
from a user, via a user interface such ags GUI or the like, and
(ii) a BD program file. |
[0103]

The multiplexing processing unit 45 multiplexes a
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video stream an audio stream a presentation graphics
stream an interactive graphics streamand the |ike
that are witten on the ED-ROM scenario data to
generate an AV clip according 5 to the MPEQ-TS
method. In that case, a left-eye video stream and a
right-eye video streamare nmultiplexed in units of

GOPs . in a manner that a head of GOPs of the |eft-eye
P]\H?f@éo“'s}f?Eéﬁeﬁwé%aﬁa&o‘??‘é@%?ﬁﬂaoé@e@f‘“'tﬁy t-eye
V.r' ht - eye vi deo %t.r_eam 0_104%f 10 ﬁ:la?p in ti}_gica_sg o
* cFEﬁ%Fﬂg HRAVIP TR ihPFRFGPRAEF8R SRR E GhPER 2™
S Al ! . A i '
oS ARV WelyRs AV ELiPabd SRPOLAL L ar s wrtceen
orl ¢ BS-EOR ofHhb BprdLEd B5eneidte Ml iR 1ud accoraing

tPhAeeRSEAY - #Bi he fRodeNEL 3 €8kEY 45 dBPSeyd BRES Skream
which a storing position of a header packet™ of each

arfdB eﬁghaeel(@fﬁ@a@ Mi €80, SFLalill kS pll Bxear { BSRONEE e GOPs
wth a display tine of the header packet of each of

il hem@Syr thad genesates @omEhigf itHo et @y Midldey stream
pairing, in one to one correspondence, the generated

prexttade sTep S or e pairtdiirutiGO R @4 niher meghtnr eyRowikdgoastdrean.
attributes, video attributes and the 1|ike of each

- [®t04dam i ncl uded in the AV clip. The structure of the

clip information file has the sane data structure as

the Atguctutbedesis phegepsingathy silipntodl panformation

I 01051:}, 25 The format processi ng unit 46_(i) arranges:
L& oVBiRG M ehedf oPdbY Bt yERE WA hCLhR B REFRerated

-G Shy il BOPAN ocenari.o data generated a0 cre
mtgl.ecniepr et:»cezfjngir rfartorc]:% s%[:r)_n%r 2d52n 9ene %gtrifg me | }gy the following
method. The multiplexing processing unit 45 generates entry
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 audio attributes, video attributes and the
like of each stream included in the AV clip. The structure of
the c¢lip 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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44; and the AV clip and the clip information file
generated in the nultiplexing processing unit 45, and
(ii) generates a disc inage according to the UDF
format which is a file system5 conplying with the

ED- ROM st andard. The format processing unit 46
converts the generated disc imge into data for BD ROM

e B e A L POPEG 4 B R 2 S BB Fagt 167

0 5B BBy CUDOE! IER( L SET bR Ao paes b M1 STy dhraces

ingjﬁﬁg h@%%%@ ﬁ&ééﬁéﬁ%hﬂ%f@% CceRlent {hegendedtes a

are elther 3D or 2D, the uSer can

diggo?ﬁgﬁéiié’@ércﬁﬂl tPe OBF EOrmMdEAthide is a file system

above-Trent1 oned gl asses for stereovision according 15
cohP19H 56Swi IO WRMLEED - MOR b AR 64 UTBs BRthaDpiictiawsdng unit
exi St "together on one disc, the user needs to wear or
46t dprveirt st hhe ghassescandt iser tanget iimtey.dd 01 06dr FBDAROM
t he perspective of the user, it is very difficult 20
preesiee, wand per feans andrakel ng fstde gl 4ddesdrta, thereby
wi thout notification, 2D pictures suddenly switch to
madbfpicttwriey, aoBD-REM.3D pi ctures suddenly switch to
the 2D pictures, on the other hand. [0107] 25 In
or ded Thordopwbodhienta 3D flag showi ng whether a title
is 2D video or 3D video is provided with each title.
WhenThe PrEseTthARIingnt sapaggRheqnat k4SS ng? which 2P
.changed title is 2D 40 vi.deo,.or 3D videq,based,on.t
Pigh U ERgant Fhan RS SREriPE forerreh of the BB afde  1F a1l

the pictures of movie content recorded on the BD-ROM disc are
either 3D or 2D, the user can choose either to wear or not to
wear the above-mentioned glasses for stereovision according
to discs. However, when 2D pictures and 3D pictures exist
together on one ciisc, the user needs to wear or take off the
glasses with certain timing.

[0106]

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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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 whether video in
each title is 2D or 3Dis provided 5 with each title.
Swi tching between titles is perforned by a -user

oper ati on using a renote control, a conmand or the

| ike. _The ayback apparatus.  can notify the user of
"lfi?ﬁ’l%E‘Bf"l\&%é? PRgScGR tak SR HA9S ¢ RBSSt eeB%EBrhscnOtlf ied

oA B TR T 1Y e e o o
3D

B2 G FRLL 907 0a PR b 8350 SESHRBILIS: A1, 20 e

sh*obvﬁlngst ogeth%x”%%%ot hat eépn Eh@‘?ﬁ% aQd, 3D,y 960193%98?‘101%

inone tit rom “the perspecti

wﬂtﬁﬁ%éci&f eathng %QH‘EEE% b@t%én EE‘E!‘L@s' §s BePBbihed by a
hat it is possible to have the BD- ROM pl ayer pronpt

uslagf bperHsebnt s eqra Qrenio%iéec@fﬁ:rbme 8l @asgRsndBrckaariyke.
dividing pictures into 2D plctures and 3D pictures

Thieop 1 £pehck iddparafslO8h Maiier hak wddhedghiming of wearing
description is given, in the above, of the case where

oratikaggsbdfi npewsetlrenspoptur gdaases2Byoan 20D3D0nsScreen
provided with each corresponding title, a 3D flag may

Dilsplarovi ded andivc eashipt agr| tbe, lé&eh qyt agefemmng to the
each AV stream Suppl enmentary expl anations Al though a

abgescrieptiloneds3 P fteassory aspendingt atbeunsprataintagles
to the present invention in the above based on the _25

ateibgditAbst ©F tﬁ-’aﬂ'léslﬁéé’@{ e§sthg SayleRat Thhs B?@%that 2D
invention_is not limted o the above-state

VigeRodrierPs VidRed e Beti & ﬁlEF EPIRRDEReIP PE‘F title. From

th%n‘gg%g}qgg%iv%hgfl tehosgycereval.tgier?g Sctc:fmemae@caina discs, there 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.
[0108]

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
beprovidedwitheachplay list, eachplayitemor eachAV stream.

Supplementary explanations

Although a desgcription is given cf 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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the right-eye video streamare nultiplexed into one
digital stream However, the nodification 1 describes

a case in which the left-eye video stream and the
right-eye video streamare 5 not nultiplexed, and are
recorded as separate digital streans in the recording
medi um [ 0109] Firstly the foll owi ng descri bes an AV
clip_when the left-eye video streamand the right-eye

vi deénstheafinste ¢ Heent 10-he ladfaraife didQ ftream and
streans in the recording nmedium FIG 17 shows an

thex ERPNE -G SR AECUPETEaR aRSARIL P SIS e d bR angTéEﬂmtal
di r ect 0110 V. clip for. the |
o e b 1 Phs AN B 00 LIS Lt Y caog tn whicn
h he |.ef AV | d
t%?“%ﬁaey&aeﬁ%oaéa% R R SRR YR TR e

no’t‘ﬁﬂhﬁk??&é%@dj a%fe_ r%%r}é‘e ng/éeééa?% Scfirg%r srtl.reams

v%%%o&éé%ﬂg th as 2D video when pl ayed back
= pl ayb agk apparatus that plays 20 2D vi deo; and as

[51@9 i deo when played back in a playback apparatus
capabl e of playing back 3D video. [0111] The right-eye

Vi de@risigtea icheStRyAbwihamcelbs fan aAvhelipghhen the
eye (sub clip) . The right-eye video streamis played

leXh -ryekyidso st ghamaye thaebght oget harden dirddebeétreeparded
vi deo stream when 3D video is played back in the

asplsapbaeic capgpariatus stapablse inofthel apicegdiagk meldé 8D FIG.17
video. 42 [0112]

shows an example of structures of an AV ¢lip stored in a STREAM

directory.

[0110]

An AV clip for the left eye (lerft—eye AV clip) is the
same aa the AV clip shown in FIG.3, except that the left-eye
AVclipdoesnot include theright-eyevideostreaminthe present
modification. Theleft-eyevideo streamis storedinthe left-eye
AV clip. The left-eye video stream (main video) is played back:
as 2D video when played back in a playback apparatus that plays
2Dvideo; and as 3Dvideowhenplayedback ina playback apparatus
capable of playing back 3D video.

[0111]

The right-eye videc 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 videc is played back in the playback apparatus capable

of playing back the 3D video.
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The follow ng describes a structure of a play |ist
when the left-eye video stream and the right-eye video
streamare recorded as separate digital streams in
the recording medium 5 The play list information has
one or nore sub play item (Sub PlI) information pieces
in addition to a main path which is a playback path
(o ﬁ series of play iteminformation pieces. A
8 5$back path of the series of sub play itens which is
pl ay I N_synechronj [ | h [ 1 LS
Ger | g SEELoulps AR B el B Bl A Lo Suen
i . . ti ¢ i
R Py o oty MTBRE BYE RS o e

rebBOERBL L QL DIR68S 4 §13RaWeL PBakBe S TR FEPBrdA¥gSmad§ium.
the main path. [0113 15 FIG 18 shows a structure of

Thihgiplayi bt sinkbenia @i beflas e Hrlere se@bang atem (Sub
right-eye video stream are recorded as separate

pI(i ghFalmatieanpied®s playadd st ionftos atieadnm patpl apikbstis a
i nformati on when the |eft-eye video streamis played
plbhytkcispalb ot decyemies I pllay LHitem information pseces. A
play list information 20 when the left-eye video
plebeain pathtde tligiserdps efdsvbpiaarhtens whighed sbptryed
as 3D video. As shown in FIG 18, a main path_ of each
bagk theeZIipreniidsion widtnhheorandatie ispipf ipediag a sub
information refers to the AV clip storing therein the
Pt Fare ofi $&F S hayTHESID PrHERETR%ION P HrHati dhows @
has a_sub path ip 25 addition_to tﬁg in path. The
PLEYBAGH ROForeRsOt ot FUBUBLERT p RIBFPAGH (TRTGIH (He Sach Of
right-eye video.stream .and is_set. sg.as e :
crl] SIS S EREPRBR kP BREReeris RECPR B8 A S hime
c t ure,-.the 2D play list information and
ax:}%e%%[ﬁa%a;n%ﬁtn pectaad )
[0113]

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 videc 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 ¢lip storing therein the left-eye
video stream. The 3D play list infermation 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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list information can share the AV clip storing therein

the left-eye video stream Also, in the 3D play I|ist

information; the left-eye video and the right-eye

vi deo can be synchronized 5 with each other on the

time axis. [0114] The follow ng describes a clip

information file when the |eft-eye video stream and

the right-eye video stream are recorded as separate
sughg$ taliicsureanthe 120 [UAK] 1 18t thclarfidrana teffan sl ribgedD Play

stream and the right-eye video stream are separate,
ligtgipaPraptdems Cai ANaFa i il | OhlP | FeOréng skReyein the

each of the digital video streans. Basical

tethecPi pHAAP o?r%ﬁ%n AL9%s 1RabBSt HR Ridhe 1&#@{18%%@1011'
5 cl t f I d d he fi .
ottt Y Rer B 8D i B TR Y ahERfonizea

g |deo strea 0..In the entry map for
Wl%h e?l%h? éﬁg OA G & 5 e'q?y Tap) are witten entry
[078R header |nfornat|on and table informati on show ng
pai;s each of which is conposed of (i) a PTS show ng
20 ardi ﬂo&iﬁ? Rls & hgad;of 1 £3Gh @RS Bﬁie when the

conpose the ri eye video streamand (i)

1e$laowy@grﬂieﬁ S FeRRSNYI O P{grACEY e Ofi debes @@%ﬁn af\e EQ@orded
ub Cclip. In each entry point in the table

aslg&g&&a&bomlgiﬂaxygﬁmmﬁﬂ;a pi cture of the right-eye

video stream in the sub clip. The picture of the
[oniight - eye video streamin 25 the sub clip has a PTS

which is a val ue obtained by adding, to a display

del agiofte(ih48)efecoye s idedPESrepocahicthdy igddh eye video

entry point of the left-eye video streamin the AV
steeip. aThi sepazataablestahespreghacie afpar andermatdea file

certain tine is specified,
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
sho{ving pairs each of which is composed of (i) | a PTS showing
adisplay time of a head of each of GOPs that compose the right-eye
video stream and (ii) a SPN showing a start position of each
of the GOPs in the sub c¢lip. In each entry peint in the table
informationisregisteredapictureof 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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to obtain start addresses of the GOPs in the right-eye
video streamand the left-eye video stream
corresponding to the specified tine. 5 [0116] The
foll ow ng descri bes the physical file arrangenment on
the BD-ROM The AV clip storing therein the |left-eye
video streamand the sub clip storing therein the

%%{n-e e video _streamare djvided into extents gegf
€ %%F%@ﬁl%@%&%@t% Wheﬁﬁ‘ G IRaYBE kg RGC Tt 1ed,
GOPs_of the |left-eye vide re and s _0of the .
G Ry S Ao G P AR h e ROk ot P dorziaht Sy video
<LDLervaly 4801 B PLeceding f Lagoly SEb LU NeERl 1 e
nap eader “Tnformatron of thé enfary nap, Tor examnpl e,
. 1 he cedin flag shows which of a GOP of the
Sﬁ%%%@% t\:/l g(’) 'strgam ang the 15 correspondi ng GOP of

[éi]sti ght-eye video stream precedes. This enables the
pl ayback apparatus to refer to the preceding flag to

i ndi cahe, £4 01 Sihendr XM i Wi ahh SPed i dd1e #iefd -@ngement

video stream and the corresponding GOP of the
ofii tgld BEy-ROW .deheSAV efllp ShedithPpeheeadnf thetleThadye syideo
it is possible to start reading 20 fromthe GOP of the
svremo shdeane i s ocltign dhotirey prieoesimaghd |@migrht -Gl video
Therefore, even if the |left-eye video stream and the
stighm aayrediivddedsineaexdeatisot engl tGPF awed s)andndragrranged
recorded 25 as separate digital streans, the GOP of
inpn Laterdpave gebnet r RaRd the lafiraspoNdioss soreer and
the right-eye video streamare |ocated at the

GRPayBackhet FINoava S Bitnat BEeFRdhaseedhsy sams tifmporal

| ayback aratus. Therefore, it is possible to
i:ﬁ‘@g ‘éﬁiy A%.ps%, a preceding th]?ag ig get fdr the entry map header

information of the entry map, for example. Here, the preceding
flag shows which of a GOP of the left-eve vildeo-stream and the
corresponding GOP of the right-eye video stream precedes. This
enables the playback apparatus to refer to the preceding flag
to indicate, to the BD-ROM, which GOP cof the left-eye video.
stream and the corresponding GOP of the right-eye video stream
should be read first. That is, it is possibkle to start reading
from the GOP of the video stream indicated by the preceding
flag.

[0117]

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

located at the playback start position onwards indicated by
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allow the user to performthe stereoscopic view ng of
the noving pictures. (Mdification 2) 5 Al though the
3D play list information has one sub path in addition
to the main path in the nodification 1, anodification
2 describes a case in which the 3D play Iist
information includes a plurality of sub paths. [0118]

10 Firstlﬁ, the followi ng describhes what nmakes the _ .
thgsetaybark aprRym ot adheTMaTr Heitot FHBRP SRR 68cHBl e3Py
iewing with use _of parallax video., FIGS.19A and 19B .
aliﬁ’&’v&%‘g YPEFer e REE L REMIEEN S EFEEQF CREHAt - BT, 83 feving

.actual |y | ooking at an object and focal points of
PL&y&&Sfen perforning stereoscopic view ng. 15 FI G 19B

sho : r ,actual ly | ooks at the object. As

sho&ﬁMg§wEFg?fg§$ gﬁleft eye 15 and a right eye 16
focug, on, it  obi £ TRt 4 oreObutNBatn
user o%sg;%ihﬁgﬂet Egn%g%%g?l%,ﬁ?%%g?ﬁ on hl' n vc\mec%ut hga

1nUeli f DSB8 R n%ﬂ?%atﬁi%ﬁtﬂ@%ﬂ@&@f%gti‘oﬁ%i 3 inﬁ&iﬂ!céﬁion

enpty space in which the user 20 recognizes the

2 ddeeibas 8 dd saRi drOdHOb 1 dfie i etheir daktk i ol End9Ades

shows how t he user perforns stereoscopic view ng by
a panallaxwicfeaudMidthsa | eft eye 11 and a right eye

12 focus on a display 14, the imge 13 viewed 25
[odtiedeoscopically is recognized in the brainin a

manner that an image is forned in a point at the

i nt eFgapttilyn Wie Ephdowohg déstoibés virlsotdkes thhaiggreseel

to the display when the user |ooks 46 at phe.dispLa%
UnFGOTH ol 16 M{“ﬁf@ PpESOITHALD SESTRIMISICOB6t Nigwing 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 sterecscopic 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.

c[0119]

On the cher hand, FIG.1%A 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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the eyes focus on the display 14, ‘a position in which
the user recognizes the 3D object 13 is a position
whi ch is popped out fromthe display, and such

di fference between a focus position 5 and an obj ect
recogni zi ng position causes a sense of disconfort and
tiredness whenthe user recognizes 3D graphics

usi.ngparal_| ax video. [01201 Al so, ener a
T L oSBTt OF | CBenFEsE - Hetame ninide 'Bocn of

d d f h
I N ETOROCHR I By 0 aVe et 41S) FTLeBA L B voeT
ré’&‘%ﬂ:’.fgg t%%d 3‘3' 431)3 tpffl33%%”gbgl\e@.o%hw%xgghufs.popped out

nlt zes an as a
f?ﬁﬁa;&gﬁd% hél%lpgglléﬁ dbr %%%%@g M b7t 0d pili cion

ahdBeSad; QR EE‘éoF}ﬁ% 1!n1§ b0 Bt P5E 'c:a'uréetsh§ R 9 M scomfort
medium™ a plurality of right-eye video streans each

ald@¥ b PEd e s §iwvhbrait uPOP ravbgdl Seantegt aph 2dglhe i rallax
obj ect) as separate AV clips, and to let the user

vh&dect a desirable distance. That 20 is, two AV clips
are prepared, and the user can choose an appropriate
[M\2@) i p. Here, one of the AV clips is for users who
are used to view ng 3D video, or users who want to
enj oy lsmalhgteare rwdns it iienkhywobdertvihg semse pdgietomfort
out 3D object, and another one of the AV clips is for
an@ 6he LilFs MeS PICTRRTE 25 g @l {fevrnge bbtyieaphi tsa pafd tion
is_an_ AV clip in which disconfort  caused when the

1 aRASh, PR 1R setpﬁ&a;gsf%uas@au@@m@%eeﬁﬁ&@mg&lnﬁ (i1)

t he out distance fromthe displa
a pos:.%:.%n :Il:ln W, J.C the user recognlzg aYn

ob je[ct as a 3D obhject
in the brain becomes larger.
[0121]

One way of realizing a 3D imagery using the parallax video
withsmallburdenimposedontheuseristostore, intherecording
medium, a plurality of right-eye video streams each having a
different pop~cut 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 c¢lip. 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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FI G 20 shows play list information when a plurality of
sub paths exist. The play list information shown in
FIG 20 refers to a sub clip set 1 and a sub clip set
2. Each of the sub clip 5 sets stores therein a right-
eye video stream though the right-eye video streans
havi ng di fferent angles of an object (pop-out
[dyzahances) . Each of the sub paths is synchronized
wWi'th a main path, and is provided with an ID

ACCORAING of QPBQE ?igﬁfl ug%ﬂ%@rm&@%ﬁt@{&g SJ gslhg}ulity of

play Iist 1nfornmatio are use

s%ﬁ%%&%géxigetTﬂi%%ggﬂﬁ%@ﬂﬂfé%ﬁ&f%ghEﬂgwﬁW%ﬁ&ﬁf@erefers

A sub pat Ing a sub path ID of "0" refers

td @ Eh8 StHp i B a8k 4. s@pd 3 S dat hphaKi B theSehb clip
path I D of" "1" refers to the'sub clip set 2. The 3D

sel=ayt birsd thetel ABltifhi NSfeleded B rirbamdhadt tie ef gRUbeye
clips having different pop-out levels, and swtching
viidgepetirenred Haetivee i iffe rpaith aridiats arfe apl apddctbdpkp-out
in synchronization with a main path storing therein
dithendesf)t.- Epehvotiecthatsdamathesed synahspzizef with a main
di splay screen and a user operation. In such way, .
padther @b8 dopPEoviidaidrivi damibED 2eqeadisrared s pgder of being
paral | ax_ vi deo which the user_ feels conformable wth.
reshireshtiito ) PRy Addit ilefaeR tiddes SibedPEhareagecd.
in which the 3D _play, |ist information includes the
25 HERIRAGR oD Sub Far s t i@ SBLnG RETYC R T P RRERS -
“ﬂgﬁﬁribes a case in which audio data, a subtitle and a
are conmbined with each of the sub clips. [0124]

48 FC.fh SDPHSLIONE 38 BAcK B ARCPLESL: B0 the sub
clip set 1, and a sub path having a sub path ID of *1” refers
to the sub clip set 2. The 3D pla? list information includes
the plurality of sub clips having different pop-out levels,
and switching is performed between sub paths that are played
back in synchronization with a main path storing therein the
left-eye video stream, based on a size of a display screen and
a user operation. In such way, stereoscopic 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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on a display 23 when 2D graphics is played back. At

this time, when sound is emtted fromthe object 22,

in nmost of the novies, realistic sensation is created

by a conbi nation of video and 5 audio in order to |et

the user feel as if the sound were emtted fromthe
position of the object 22 by (i) adjusting phase of

sound and sound pressure enmtted f ron1a,p|ura% é{gpfgyed

| oudSFBakbralovahey A NSpbcat i itk O836RE ¢
o Stk R G 58 o 2 B Eb i GRTEHAS cime,
hand, Fl G 22, sh h t h . j ect t .
whBBIRS 6 Bt e ORI D P Aer 2ot PERE s Spvies.

=ef3iA00R sgRHLISR 3 Bk Pk oTaBOBhCh B viaco ano

'n~a posi n - in e €0
auaﬁé%r@@q £&1ed Ehﬁ st FLaR 39 idfrha dhend Wb S¥Etted
video stream in such way, the user 31 recognizes the

£r8RI €6E BSsifibhPRRCloIRIE I %tprSii)t heHud6ihg BRALY of
space, "~ and appears to pop out. Af this tinme, if sound

sof AR S Ui rt B8uoBeaGt tied #:06mh paedalln thher posdspeakers,
32 using the same sound wused in the case of 2D

angr aphj dsscdihe: isoprtheofotihd nbjentnaeuntisa? e sbhed seems
user as if the sound of the object were emtted from

tot be posictedn £32malthkeopgls ithenusdr ttec agniexds 2hat t he
object is in the position 36. [0126] In order to

[08d8FVe the above-stated problem in order for 25 the
user to hear sound fromthe position in which the user
r ecogRitPesCtrr bpnde tFIGudt 6 N@AENDT bRt §AHEORIRSe@PPRATS
one to one correspondence with a plurality_of

LOr PRIy OVREES BREcHRS o492 Hlﬁ%aﬁiflh LR @ SEFRIFNFSC RS

3Do\P:{£eCot ?.sazgleaglfé)c?ﬁggk?tﬂ?er gbgietz eirsear_ltehdered (1) inaposition
34 in the 1eft;eye video stream, and (ii) in a position 35 in
the right—eye video stream. In such way, the user 31 recognizes
the object as if the object were in a position 36 in empty space,
and appears to pop out. At this time ,N if sound emitted from
the object 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 cbject
is in the position 36.
[0126]

In order to sclve the above-stated problem, in order for
the user to hear sound from the position in which the user

recognizes the ocbject, audio data pleces are stored in one to

one correspondence with a plurality of right-eye video streams
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[0127] Furthernore, in addition to the audio data

pi eces, subtitles and nenus are stored in one to one

correspondence 5 with the right-eye video streans in
. the sane manner. Subtitles and nenus corresponding to

the right-eye video streans having different pop-out

| evel s (1l evel s showi ng how far objects pop out) can

. be._displayed by storin onbi nati o f the right-eye
1 NG TLERULHE SRR KO DO 1 ST PTF RS Sk AT Rt erent .
[@ﬁy+$g 10 different pop-out |evels (which do not hurt

e Tfront and back relationship between video and

subtig.| &5, JB0uS) naceording, (8 the RApyPUt 4 ‘E&el}%ieces,

of parall'ax video pieces. 'S makes it possible t

shipel €888 408 h&Ahd i€ SEnsal i o0 od P 12Blond I L Lbndence

shows a table 1n which sub clips are in one to one

wEOh P eNgRAC v § 1S Gt A1 Rt BameURhhhbeS Ak itles
menus. As shown in FIG 23, by holding, in a play

ahd stands tabhrespandiinghtoalktk @ idaita eflee€@8eo streams having
corresponding to the sub clips are witten, the

dthf eesponsbhmgoatidieredat o 1pivedes stawile hoivt Caedobjects pop
according 20 to the switching of the sub clips.

o 91 2¢in Netdi sihbayed dyeatoving heomiowat ienacddthettigght -eye
of increasing the realistic sensation and sense of _
videal fEueawa andseonyesppndiag Bubmitiesosngbimenus having

di spl ayed in a 3D manner by greparing 25 audi o data

dpt ERESNE RARPEN PN 160 (VhEChelp oot Fers e frpst apfdack
following alternate nethod of |ocalizing the audio ,

T RELERSRHS (IR SEGETIPRG. SHBCOEIEE PE THURYF plaEcording

té ;‘%}?gﬁ%gc}éjgﬁég?’gg% 3 ogﬁr}(gg.%ﬁv;kfﬁuégite%etsheThis makes it

possible to increase the realistic sensation.

[0128]

FIG.23 shows a table in which sub clips are in one to
one corregpondence with audio data pieces, subtitles and menus.
As 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.

[0129]

Note that instead of the above-statedmethodof 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 c¢lips,

the following alternate method of localizing the audio pieces

on the corresponding sub clips is possible: (i) sound that does
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(e.g. background sound) is stored, in an AV clip, as a
first audio stream (ii) only another sound that is
emtted froma specific object or a specific
character in a screen is stored, 5in the AV clip, as
a second audio stream and (iii) the first audio
stream and the second audi o stream are played back
sinultaneouslé,a whil e bejng. mxed. This contributes to
t

Note §RREFSRUSE ’éh%n?b%%l%éﬁ %ue%%?h‘?’?t?/f dthe i graphlcs

o e el B4 B, COTECR) IF Y e
% .Or | ng as (t h sefond lq st Lrean,  conpar a,tétveé

avsH F e8uhd llgh 4sY cHNY r%gtlon hun1of 15 % grom a

sp tcjz(él’.fl 'CkSi%%éé%/l Sp%@@‘.%r@qér&cg§§%.rﬂ egcfgeﬁries ﬁtored

ove as-an entry map relating t

nJ eht- ﬁV?ci’i%P §tar %@'&Ebndléué&‘% EPeepRSi 44 QN6; Of ) th’e first
respective s of the left-eye video streanlprece e .

audi® poastdd®nsnal teer reasponli 8daGoPsteledanrd | phhy8¥e back
video stream However, the AV clip nay have an entry

s ifRR taeleathigly t owhhger | pbingyemyk€eo stisamcandihees to
positions of the respective GOPs of the right-eye
reduded cst o€ adn e anenenedbedla tdlepasi ttyonfodudic streams are
corresponding GOPs of the left -eye video stream (2)
s tlor edrel e sdd remtonip wssTitidped thadtiser ialgpvegh¢ heompression
pl ayback apparatus includes the |eft-eye video pl ane
raged dade pegheedy®y Sidebipyanas Héweveecondeapfagbstrean,
apparatus may have only one video plane. In this
cog@@é’attlﬁ@lm a}PRER BPPRALAUEN IS FERVEREaRSOMef RuBRE flies
%&@ s.and right-eye pictures alternately in the
; [0130] 51 Also, although the playback

appar ?Lt)li o\glgnee%t 1 described in the above, the AV |
clip has an entry map relating to the left-eye video stream,
and the positions of the respective GOPs of the left-eye video
stream precede the positions of corresponding GOPs of the
right-eye video stream. However, the AV clip may have an entry
map relating to the right-eye video stream, and the positions
of the respective GOPs ¢f the right-eye video stream may precede
thepositionsof corresponding GOPsof the left-eyevideostream.
(2) Intheembodiment 1describedintheabove, the playback
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 pictufes alternately in the
video plane.

[0130]
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decoder, the playback apparatus may have two vi deo
decoders; one for the left eye and the other for the
right eye. In this case, the demultiplexer outputs
PES packets to either the video 5 decoder for the left
eye or the video decoder for the right eye, based on
the PIDs included in the TS packets. (3) In the

enbodj pent 1 dﬁscr'be inth a%ove each PTS for the.c1

ri ght®ey pRettPEIrs "Sfud 13 TPREERES| &) Viaee

+ 1L(t he nunber .of franes per. second x with respec ,
adg0ato T TR G HE L ey e Ve ERB By Beceders;

o grfc?f rtﬂé q%f&?é?% an tl‘f@%(eéthép%A?:‘Tﬂﬁ%elof\:iéﬂlﬁoéggggln this

eye plctures can-be se any 1 nterval a

c£86h 9 &Q&f@%;ekek%eﬁﬂ PRYGHAU UYL 88 ejit'fl‘lléftEH’@%deo

a corresponding left-eye“pictureand the next le

A8YEaRECtHF eehdO1 A d{etde erbod dehtadcseseridedtnd righe

the above, the AV clip has entry maps relating to the
eVef tbeyedvbaegnst pepm inbowaxar int RBeA¥scbapkery .have
an entry map of the left-eye video streamand an
ent r y(3magrot hehemivdghheryd dederidedeamtien abablee each PTS
information of the right-eye entry maps, a PTS is set
féortachi 2 emre wioiute iHeeguadacke ETSt HEoPTSsei beft eve)
val ue obtained by adding, to a display delay (1/48),
+al Plishe pranpesdobyf nament Pyr poeaend ot 2heviiditresrect to a
video streamof an entry map in the AV clip.  [0131]
coreaSPhRdpnaykakk- eramigeina shewsphxiF cegthyr Fge (PTS) .
the 25 playback control ,unit 2800 starts pl ayback
Hevehean HeRirfess fr EBEdThghbt #es %’o?jtr‘é'%%%§%¥)€h5?§ at any

Y nd T e foghal ire PECF SR P e s syres

16 SAMRNGRYOL L hekel b sgygPardaheadol L8 Nt hY Sexe 1ezt
eye picture.

(4) In the embodiment 1 described in the above, the AV
clip has entry maps relating to the left-eye video stream.
However, the AV clip niay have an entry map of the left-eye video
stream and an entry map of the right-eye videc stream. In takle
information of the right-eye entry maps, a PTS is set for each
entry point. 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-eve video stream of an entry map in the AV c¢lip.
[0121]

When the playback start point is specified by time, the
playback control unit 2800 starts playb_a.ck 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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GOP of a specified time. [0132] \Wen the playback
apparatus has extra nenory, and each 5 entry map can
be read to nenory, the left-eye video streamand the
right-eye video stream may be mnultipl exed regardl ess
of a storage positional relationship. (5) In the
enbodi nent 1 described in the above, between a header

o BRELSS 2Lt DE LSy, P 20doPD 510 BRHRE L L cve

orrespondi ng.t he | eft-eye GOP. However, the
GO?ia tgeﬁgeéﬁglﬁgyEﬁgearranged bet ween t he header

[oP3gket of the left-eye GOP and a header packet of the
next left-eye GOP, or arranged before an end packet of

the pgxth Eﬁéth%g?é%%?aﬁﬁafa&ﬁérﬂhgiéx%%%ah@hbg@,oana each

~position 15 & ich the left-eye GOP and the
enl’:h:?h-har]g)t%rﬁ% £ORHOSPRRANAY, thet hert eéfe a)RILIBLaLam and
multiplexed in the above-stated way, it can be

thensiighd-khat vigabngtrebameadi-nget ielt eplerys SERaadlless of
timng of reading the right-eye GOP are prevented from
a becoaprgposdt iohady reiadiicnathiign with to each ot her
when random access 20 to the AV data is perforned.
(6) Thée Entite meitodimgedcii dedckhbefielaid\eeabdeyerni besween
t he displaﬁ capabl e of displaying 3D graphics.
a hpadesrpaakdrspf ayhe ckplbt ey @fGRK sBIdEmgrenPRrclpt of the
graphics exists in fact. In that case, it is _
ledft eYEUPPTr 6F RREADEEF £BSj HAGREWRY¥ENEPPoFORBESPRBASEY tO
di splLay is capable of playing back 3D graphics
EhendpEForye ??B-i%o‘fﬁ‘é?gr e C1he S{OA’SB‘&é’kbe arranged
ar at.us 'ug es mq%%he r . hpt the displ | S
oo A S PE RS B} T RE $B5gT SpnT SOe AETB & ispqgRpacket
ofUPKE £YEL 1”&%&-%3?@ GJC}P, 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 reading 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
thedisplaycapableofdisplaying 3Dgraphics. 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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[0133] Specifically, this can be realized by the

follow ng nmethod, for exanple. FIG 24 is a flowhart

showi ng inquiry processing 5 that inquires to a :

di spl ay whether it is possible to display 3D graphics.

The pl ayback apparatus and the display are connected

to one another via a HDM cable. Firstly, the playback

‘ gparatus inﬂui[es to,the display whether it is

BB P BF oY 5haRept8yP9D  Ear aphi 65 (St ep 5201)

[ézggg';lvi ng a response to such inquiry from 10 the
Spfay (Step 5202: Yes), the playback apparatus

| UddssecHpeLer, o0 b £Es19058 SIS NIt cnoa,

o L : : .

“WGng peaang SRR Lichensl Ity bRl Aeing

tBRPA AklSr&8ts & 3RAILSPIA%tHa018S1 ¥abbds¥b18 @ display
predet érm ned nenory of "the playback apparatus (Step

352@4philder echd hEa 36 ¢k spbayathatrshavsdi §pabyihe connected
di splay is capable of displaying 3D graphics. Wen

tohmer asponse vdhowsDMIatable | Firet1postidbiabadkyPpratus
3D graphics 20 (Step S203: No) or no appropriate

inggpoasetd sthndd s(Stagp wB2@2ier Na) is phespbagbaokdisplay 3D
apparatus sets the 3D display flag as invalid (Step

952DB) cs| (F133] SYhkh- Ree<ED ifricng saPBsatosssddihgoary from
the BD program 25 whether or not the display '

t}&%n‘ﬁé%]f’g%ly t 6SEHR P Whatss appdratRisivyhack angiratsts judges
di spl ayi ng 3D_graphi cs can be judged by the BD ,

WBEbRPART FRE S18 FOFRORBASIES Bageltnaaév,ow&%%o display

PRI A a1 e 2P 0wl T
f0134]

When the response shows that it is possible to display
3D graphics (Step S203: Yes), the playback apparatus sets a
3D display flag as valid with a predetermined memory of the

playback apparatus (Step S204) . Here, the 3D display flag shows

that the display is capable of displaying 3D graphics. When

the response shows that it is not possible todisplay 3D graphics
(Step S203: No) or no appropriate response is made (Step 8202:
No), the playback apparatus sets the 3D display flag as invalid
(Step S205).
[0135]

When the 3D {flag 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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a 2Dtitle when the 3D display flag is invalid. f0136]
Al so, when the 3D flag is valid, a header and the I|ike
5 may include information showi ng that content is 3D
content when the playback apparatus transmts the 3D
content to the display. This nmakes it possible, when
the display receives 3D content, to reduce or |ighten

rt.ain Qcessi uch as not rfor
2 S heEeRe th TP s S RS T By S P Eng ack
oye r a a rd | ny r- ¥iew ng 3D

2 LR 1E b e e R I s Y T he

fodkgye, a description is given taking the successive
separation nmethod and polarized gl asses net hod as
exanghes., {RWBVEhe YHem dde 5 :Stief ees HeRiderV ke BHel Bike
realized using the lenticular lens, (i) setting is

maffette: Bud i hifabmahe ol Shew e8g afhdtheoheéhteyeipidtatrent when
stream and correspondi ng pictures of the right-eye

thei gleoyisddle appaiate s teasamet @ ESe 3Didognitdret befttheegigsplay .-
pi ctures and the corresponding right-eye pictures are

Thasr aaged i toerasdtilee| wh2@ theadlzsplpy uthoslvel Bécecpphent,
on a screen sinmultaneously, and (iii) the lenticular

tol eresiuce apradhahtian t fersaipagyasieHa g di Spfhy 2STHs not
al lows the user to recognize the graphics_displayed |

PeghorRENg $PEagdste FEHIEGHIERT Y1 gb)e PLEPLAYS RS %‘6ﬁcrlbed

. the 3D playback may be played back 25 b aiQD-J. .

LoabBEI BTON OThE BESIRBBBPFERRFRPTRCaSS1R tor Viewing 3D
a% Lication that runs a BD-J Title as a life cycle in

Jrg %ﬁ&ﬁran1execution unit that is fully provided with

Java % M.cro; %iti Qn “%( 5% P asics Prafide

(PBP( .)O)fpangg o] aq%/l I\%E%u abe‘eS%lr\]?iisl%%ﬂci 3 © @
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
digplay. Thisallows theuser torecognize thegraphicsdisplayed
on the display stereoscopically.

(8) Play lists for the 3D playback may be played back
by aBD-Japplication. The BD-Japplicationisa Cfava application
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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specification (GEM 1.0.2) for package nedia targets.
[0137] The program execution unit is conposed of a 5
Java" (registered trademark) virtual machine, a
configuration and a profile. The BD-J application can
start playback of AV by instructing the JavaTM
virtual machine to generate a JMF player instance

Pe%%éha@k@%éi? %bffﬁapi hi gh EBEQETBBEQTX #R8cdMib1e Mup

rane wor plrayer i nstance actual data
0y aqhga r Ltuad ne
PBEEEaea o e (TR A Eyge”?%if?a S e
[oREO@Gram execution unit includes a standard Java
library for displaying JFIF(JPEG, PNG and other inage
dat aThe 15 plhgprehor eexébec Bbh J appki catd onceaporedl i z&£ a
a QU framework. The GUI framework in the Java
Jaeppl(regtsearedct ta@smar AV rifuslnmsatid net, | puteatBounation
GEM 1.0.2, and a nenory control navigation systemin
antihe GEM 116, 2rhg BB ap20 iHausiorn kerBBtarapplayhecsnof AV
can realize screen display i n which button display,
bytimat Widypingythadaven vt ui sprahing forgenerafe BRYF player
that are based on the HAVIi framework are conbined
ingteRcEi spRrEyPoRYAOYRAY BhetRia¥. 1pfsolnfpemgpign. The JMF
application can perforn1ogerat|on for sucE

(JéP’@Meé%F%EFW@e Frge Y o5 1ashense. 15 6‘;{‘&6? taganepated
ble t wb t
SRR ERPOT R o Sy brEnEh AT pa %P.%é%ﬂ?”ﬁ phaver
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
framework stipulated 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
(contentofBBS)thatarebasedontheHAViframeworkarecombined
with display of moving pictures. Also, the BD-J application
can perform operation for such screen display using a remote
control.

[0140]

It is alsoc possible to provide a combination of any of
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above. Industrial Applicability [0141] 5 The present
i nvention can be wdely applied to any recording
nmedia that store therein 3D graphics. 57 aims 1. A
recordi ng medi um conprising: a digital streamarea in
which a digital streamis recorded, the digital
streamincluding a plurality of tenporally-arranged
.
enf FypBaichts 90 2ulRA Ml s A bIC B che
apbPdi cating entry addresses in one to one
correspondence with entry tines on a tine axis of the

1n8hottak1shpeananeachof the entry addresses show ng a

'_7ﬁﬂﬁTﬁﬁTKr%§i%rfﬁTT§§%gndIng 10 one of GOP pair

[oLegions in the digital streamarea, wherein each of
the GOP pairs is conposed of a first-type GOP and a
secotTtet ypedetk, Dacdntidst chypodSORidslgatpplied to any
indicating a set of plain view pictures to be played

rebarklihgomedieothespendireg tiveeedfn t3e wrephicsls ti nes,
and 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 data indicating a difference
bet ween a set of stereoscopic pictures and the set of
20 plain view pictures. 2. The recordi ng medi um of
Claim1, wherein each of the first-type GOPs and each
of the second-type GOPs
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are divided into a first-type set of packets and a
second-type set 25 of packets, respectively, the
first-type sets of packets and the second-type sets of
packets are nmultiplexed together, all of the packets
bei ng assigned w th consecutive packet nunbers
according to an order of | exi ng, 58 a header

ket f , h of the first-t t f
L PICKBL A R SEEl e 1Sl (vpe sers bl

ket .f [ . f _th .
Dackelal ARATROGS 50 LRSI RSS! ¢ g rocordes
A0S LIS PG UL 2 BRSSOy e o

f.r.om ng a corresponding one of the first-type sets
pﬁﬁfgba%ﬁgts. 3. The recording nediumof Caim2,

wher %gﬂaﬁ aGf o%a&%@ré seeand; LyRen SRS 18EoPRSKELS is recorded,

di vi roma orrespondi ng one of the

£ rReGRN- 1YRE GRS S nkocat ady bsﬁgfefyadaféése@@n 0bnthec one

entry addresses that is innmedia next to one of the
c&%%jfépﬁ@&ﬁ@é%f@h that rehlbeh b iteGOF LSRRI diGi0Re Sream,
the fTirst-type GQPs. 15 4. The recordi ng medi um of
eddrabi the VheFRidldeashe 8fsHdWE nges dritybagset & ebrresponding
packets divided froma corresponding one of the
oriee@ndeob el 1ORg i phecetleshaieidapaskedam cfred, wherein
correspondi ng one of the first-type GOPs. 20 5. The
r ec oregicigofrethel wopf p&ilag mslcompesed mipactirss ofpeedOh and a
of the first-type GOPs are in one to one.
secandesppadedre Wi th pictures of each of the
second-type GOPs, and a display tinme of a certain.
pi ct weehofieacttygle He $ecdaitk tipdec@Obsgis setvafuplain view
obt ai ned by adding a display tine of a correspondi ng
piziugre b hdelpivetuback ofram eocrespepeidigomacopit hee entry

first-type GOPs
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 user with

“a stereoscopic view of the digital stream, the data indicating a

difference between a set of stereoscopic pictures and the set of

plain view pictures.

2. The recording medium of Claim 1, wherein

each of the first-type GOPs and each of the second-type GOPs
are divided into a first-type set of packets and a second-type set
of packets, respectively,

the first-type sets of paékets and the second-type sets of
packets are multiplexed together, all of the packets being assigned
with consecutive packet numbers according toanorder of multiplexing,
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to a value obtained by dividing 1 by a frane rate of
the corresponding one of the first-type GOPs
multiplied by 2. 59 6. A recordi ng nedi um conpri sing:
a generating unit operable to generate a digital

[ ble to record t

t di t
Gencr APBCT BRUR: S TRAMRd FAERBE FoRS AP RGHARIEHA Of Packets

SR U A0 SRR AR el B e

8%?%%0 d? GPb5E AL SRLAhL- PRI e BYCS, Ctgﬁgﬁfll
dat Za%%dééf bt SPRha G AL éﬁﬁ%ﬁ% £bf Ik Boppgented
a8 YreSP g ggcﬁég ihmb pg ae%? gah@dt OB Auige g?gﬁeeé fyowgmong

a stereoscopic VIeM/O th stream

al BSLCAORE i g Saite W dirkf %EEQE' w88
set o stéﬁ%osé%pic & ctures gﬂﬁpt e set %?% aln
view pictures, and (iii) map information |nd|cat|ng
an at | east one entry address in one to one

3 CorHeespendanss nddiint B¢ atzigas! IReceAtry time in a
recording 15 area of the digital stream and the

gener@idingotinthe devtdes-t AR adedLast paGdid drtiiR@ from a
GOP and the at | east one second-type GOP into a

cqtrasporiyngforpaeketfe ssaaldrtlbé @EoPsess tiegetBarbdfe a next
plurality of packets such that a header packet from
omerenig thacketsy diddrdedes riamtt He atmédiasielgnfekt st oh¥pef the
20 GOP precedes, on the digital stream a header
epackaddfesmasarmigrpaetked so adtarmkepohddny dne &t thefisist-type
one correspondi ng second-type GOP. 7. A playback
GRRspar atus for playing back a digital streamin which
at least one first-type GOP and at | east one
second-type GOP are 25 divided into a plurality of
packets and are nultiplexed together, the at |east one
4.f Thet regypediGoPmeding datGldimdi2cawhageinset of plain
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
pictufes 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 a frame rate of the corresponding

one of the first-type GOPs multiplied by 2.
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view pictures to start being played back at an at
| east one entry tine on atinme axis of the digital
stream and the at |east one 60 second-type GOP bei ng
data to be played back together with the at |east one
p Lﬂrst-t pe GOP.to provide,a user with a stereoscopic
Vi SRR £°SEFBART t he data i ndicating a set
of differential i,ctures between a set .
of - ST GUECR5A P OPeEalty e eapter = figisaletreg. and

R e L e e e e R Ty

in e A LREG nl8AR, OAE,8EfOND-type COP to obtain

novi Ng pic es; a first video plane that stores

movi pg. r?iigi _S’s%aﬁ‘d 861 B¥es d850dE NidNe AL FRASL- QR cop

first-typ a second video plane that stores

whiBY i B0 L HEeSa o pLNed: BY p1daeod &4 o heusds keasta@NBeing
second-type GOP; a display unit; and an output unit

plOped BRER alt0a0HE Aldasttchd &gl sPhay¥nitine b8 s JOVhOAigital
pictures stored in the first video plane and the

stP@th NG iR) Aunesst bheSéicRd-ithpkheos aaoal 1 dets Bbane played
alternately, wherein each of the packets includes a

bagiackeie thlrs kovh nghaliel Nekstabie dordadpedding thiergqracket COP
relates to the at | east one first-type GOP or the at

tol mastidena veeond-thy pestERosaathitheiew defotlecditpital stream,
out puts the decoded noving pictures to: (i) 20 the

théidstta vindécapliagen v off hdiphekaitileld phonwsrehdteteen a set
data relates to the at |least one first-type GOP; and

of ($fdradweopécoplicvitksn gukanbe sderoft dapackesvw IEichows, and
that the data relates to the at | east one second-type

(1G0P.maps i8formpt aybdekimet eyl arhat peasts dpgckRnaryiagidrslss in
streamin which at |east one first-type GOP and at .

ong fpsneevErespondensaiel ifhegte lgrst gegentry time ina 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,
and multiplexes together the plurality of packets such that a header
packet from among packets divided from the at least one first-type
GOF precedes, onthedigital stream, a header packet from among packets

divided from the at least one corresponding second-type GOP.

7. A playback apparatus for playing back a digital stream in which
at least one first-type GOP and at least one second-type GOP are
divided into a plurality of packets and are multiplexed together,
the at least cne first_—type GOP being data indicating a set of plain
view pictures to start being played back at an at least one entry
time on a time axis of the digital stream, and the at least one
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into a plurality of packets and are multi pl exed
together, the at |east one first-type GOP being data
indicating a set of plain view 61 pictures to start
bei ng pl ayed back at an at |east one entry time on a

' ' he di.gital dth I .
seSaRBHai B P aiky eE Boke HaehoRatict Jgstnare =
1edid rc‘:nte.hf Al leastoqane  firstetype QOB Lo a%?é’x%e%%c% ic view

user Wi th a stygreoscopl% Jew of T he 5 i gital stream

of tﬂ?e Qﬁt tgﬂdéfﬂ%r{]g t%edééégrﬁ{&%ak?ﬁ%&ﬁg & %%t d?.tfferential

stereoscopic pic uUres a the set 0 aln view

pi@éﬂ% ﬁétw%él‘? ar@%é"Bg' st‘é%@%%:c?é?(? P&E@ufése Qﬁdg'.fk%e set of plain

decodi ng the at least one ype GOP an he at

vidRIsicRnts SERONSrd e ORpd fa Ol AchoRDYIAS, P Ctur es;

nd 10 outputting, to a spl ay devi ce, noDVing

pi ct Hrage8Riided ckt)ér_a@@@qgﬂ: 88cddecRt hkersistoBge first-type
first-type GOP in a first video plane, and noving

GOPiGIUt RS @bl shfednBYsdtesRliPpetdir ab dtash MBeing pictures;
second-type GOP in a second video plane alternately,

wher gi fii :8AC ki aéo tdlengatket Sddiekufesiry packeted Bbtained by
showi ng whet her data 15 included in the packet

detediie T HeOat hkeadt |@rRSFione-typstcdrype GOP or the at
| east one second-type GOP, and the video decoder
out patsedcng dedasedanswihag ptcotes esving picrurhs oiftaiatd by
vi deo pl ane when the packet ID shows that the data
decedateshet att heastt dreastcond-fypestGOPype GOP; and (i)
the second video plane 20 when the packet |D shows
t hat at esplatva unakatasdt o the at | east one second-type
GOP. 62
an output unit operable to ocutput, to the display unit, the
moving pictures stored in the first videoplane and themoving pictures
stored in the second videco plane alternately, wherein
- each of the packets includes a packet ID showing whether data
included in the packet relates to the at least one first-type GOP
or the at least one second-type GOP, and
the video decoder ocutputs the decoded moving pictures to: (i)
the first video plane when the packet ID shows that the data relates
to the at least one firstQtype GOP; and (ii) the second video plane
when the packet ID shows that the data relates to the at least cone

second-type GOP.

8. A playback method that plays back a digital stream in which at
least one first-type GOP and at least one second-type GOP are divided
into a plurality of packets and are multiplexed together, thé at
least one first-type GOP being data indicating a set of plain view

61



10

15

20

pictures to start being played back at an at least one entry time
ona time axis of the digital stream, and the at least one second-type
GOP being data to be played back together with the at least one
first-type GOP to provide a user with a stereoscopic view of the
digital stream, the data indicatiﬁg a difference between a set of
stereoscopic pictures and the set of plain view pictures, the method
comprising the steps of:

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

outputting, to a display device, moving pictures cbtained by
decoding the at least 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 alternately, wherein

each of the packets includes a packet ID showing whether data
included in the packet relates to the at least one first-type GOP
or the at least one second-type GOP, and
the video decoder outputs the decoded moving pictures to: (i) the
first video plane when the packet ID shows that the data relates
to the at least one first-type GOP; and (ii) the second video plane

when the packet ID shows that the data relates to the at least one

seccond-type GOP.
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