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WD 2007/ 018308 PCT/ JP2006/ 315991 DESCRI PTI ON
RECORDI NG MEDI UM PLAYBACK APPARATUS, METHOD AND
wEROERMASYS 5 Technical Field The present i nventPONIP2006/315991

bel ongs to a technical field of Picture in Picture.

Background Art 10 Picture in Picture is technol ogy for

di spl ayi ng conposite VDHBCRIBWEINE a secondary w ndow

i s superinposed onto a primary screen. This

technol ogy al so allows for changing the position of

t he secondary wi ndow on the primary screen and
RECORDENGC MEDTUM £ t BIFBACKS PPRARATIS N METHODD AN PROGRAN

conposite video. 15 Note that the structure of a

standard nodel of a DVD player is described in the

fol I owi ng patent reference 1. <Patent Reference 1>

J&rhageabateatd Publ i cati on No. 2813245 Di scl osure of

the Invention 20 [Problemthat. the Invention is
Soihre presenkal PN EGEh bPLeRgs et @ i mieshnieain %%ﬂ £ Picture
. DVD- Vi deo standard application format requires at
in PYE¥E€-two vi deo streans. This is because the standard
nodel of DVD- Video players is not designed to have a
function of sinultaneously decoding nultiple video
streans, specifying 25 time and position, and then
mé%ﬁk%?ﬂ%ﬁiékEnnre videos superinposed' one on top
of _the other,. I n_ord

R Bt o CBROL P U HRG aFh dl%%efa A RptbSsie video
wherd %Sééé ol{liar?; WE)@%_ @%?%Ebggﬁn%&%ﬁcg I’Olnl); lrﬁ‘t%lfv Sgr% .~ This

r 8cord, np05|te
techn?oq(%g ?nallgs%%lfgér gg%%g%ﬁ%ﬁ@ %%etﬁcsé'ﬁ%@gsﬁ EHQ S%g:sﬁaéw %indow

on tHeS g&ﬁﬁggzds%‘ggﬁ%a@ RYP: M, deo hsg‘r?%\)é%rn S sbDslrated etbd-Risplay
y of them
of the composite video.
- Note that the structure of a standard model of a DVD player is
described in the following patent reference 1.

<Patent Reference 1> Japanese Patent Publication No. 2813245

Disclosure of the Invention.

[Problem that the Invention is to Solve]
To realize such Picture in Picture in the DVD-Video standard

application format requires at least two video streams. This isbecause

- the standard model of DVD-Video players is not designed to have a

function of simultaneously decoding multiple video streams, specifying
time and position, and then playing two or more videos superimposed

one on top of the other. In order ‘to switch between composite video

and non-composite video or to change the position for the composite

video, it is requiredto record, ona DVD-Video, individually a composite
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Regardi ng BD- ROMs, on the other hand, the video
transition from 5 SDTV to HDTV has been nade,

WO e®obisseg) in an increase in the volune of dae@Er/JP2006/315991
‘Accordingly, if it is tried to record individually a
conposite stream a non-conposite streamand a stream ,

streaw, t B dohfesmidsicenpasetre apdsat sorean in BB:iRBMtheheomposite
total size of data becomes prohibitively large, -and ‘

posittiba ¥$ demretereanFhdgr aPDEDHYEdém Risgteur éscamsiotudied kn play
a BD-ROM 10 Therefore, in the BD ROM standard, the

one ot ahdard nodel of BD-ROM pl ayers has been provided
with a function of sinultaneously decoding nultiple
viRe¢ge rdine &t ROMse beraithet olh e heodpr eiss ad dgpderansiid on from -
super.i nposi ng these videos. Since the standard nodel

SDTV masHENEhas peecmoslk, resyktignl yinakekigapselsniighe volume of
individually record a prinmary video stream structurin

. el Y, g .
data.a RpGanstiypolyy deb idndsatERDAGaF§eUr deaddriend Ly a composite

structuring a secondary video. This record] f or mat
Streafinsa P TAPAROASES] T TEHERD! = dRit 263} 2461 fiCE- THE conposite

oot Qe zpehdA0 2 R SO SELLEMRIBRLILY 0.2 ety e,
ans 93055 SULARCEST LS SETBRSLLE, POSHEL OB 2N BB rou,
vy, 5P PR SODEEL G, LB XPERRLE 4 ot

has bé:exgjﬁsoxﬂfded% . féﬁ&f&f %geg%rb]@%%%-lé&;%?f&é]&i@cﬁ%g multiple

0S are sonetines crea sec
{ded BB B0bhonnd LPe 804 4 AESL 88 SuPLe k858 ipth

Vlde%éﬁﬁ?%#ﬁﬁ%. |é§$§%€§§aﬁ§e secondary vﬁdé%le)stregﬁsl%35 =se

videdd € displayed in a small wi ndowin the screen and
therefore require half or Iess resolution than
PrdiRREV-NE S895da HdOMBIET haBHucl & fRhayPask i@.pjrzaabﬁl%@@aessary
can play in 50i and 60i nodes because 501 is the PAL

to ird@kABhadng REdrel a2pWon2PP A {He3 Q8 rBeh/ PO 3991 primary
the NTSC format. Pl ayback apparatuses in each

videds0AdCostorrRng wisded kyredmeerabtiriyg bosgdaydaogl yidaeo. This
t he node, and pl ayback apparatuses. in another v

recoddiogdtasiatzoread adraht hge éntfeermabo f idbyatsd 7l syndentidprimary
node. : , '

video is not recorded redundantly on a BD-RCOM. In addition, video is

not embedded in adVance, and therefore the composite position and time

for the secondary video can be switched according to a user operation,

‘enhancing the versatility.

However, whereas it is often the case that primary videos of

- BD-ROMs are created in HDTV, secondary videos are sometimes created

in 50 frames/sec interlace modé (501) and in 60 frames/sec interlace:
mode (60i). This is because secondary video streams are displayed in

a small window in the screen and therefore require half or less

resolution than primary videos. However, not all playback apparatuses

can play in 50i and 60i modes because 50i is the PAL format and 60 is
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Accordingly, in the case where a secondary video is
created in the PAL 5 format, for exanple, and a

wo emondizogy nedi um on whi ch the secondary vi deoPCT/$P2006/315991
‘recorded is nounted on a playback apparatus in the
NTSC format, the playback apparatus cannot, perform '

" the NPSCt f5@ndtn PPtivivack lppaddt tisen,invbenh doseciaadar yone usually

video is created in HDTV, sone playback apparatuses
have cariddtydecodeay henkecionddrey moidgeo andhipd ahlbpple rmppak@tuses. in
because, al though standard BD- ROM pl ayback appar at uses
anothare bpbadu@@lt toondalce quitppate vithé akdidddydécoHery igndipe mode.
for primary videos and secondary videos, the :
Acconsaghiiarin heeoa s obese @ GesSongBrliavdem iFDmeatesodn igie PAL
function. Providing the secondary video decoder wth
formasmcﬁozaexamﬁﬂo@nd@aﬁgor@aw Rt i enevirighehe pgeondary video
nplification of the hardware structure 15 of
is re}s:pa%@cll@ HEPaEa s wb&dake%@wa%ﬁ é&t iy NFSCckormat, the
reduction of the rodu% The fact, that the
playggﬂﬁ PRBRFFtYS gfamit PRATPPET RS dperafitone- depends

R terials andiar the abilit
pI ypest°gﬁggw§§%2%s§gé§?i%§”1 %%8 é%ogﬁéaﬁﬁiz%bé%ﬁg’ some

f 20 .
12y SRR CANAC GRS enENbI Ao U PRd BTy BackiLs happens
becal,}sgeggr %E et gﬁ;gﬁ]dg%gZ@PJRoﬁgé{f%%as i bgﬁa u&{g %q:énggla%ned to
e BTN AR A SO PELTEL R B ssponcor

v1ded|;§at etlr' cal %cEHSé{ﬁ%ZV%&@@ gecpede. dhMeans:t Rayol ¥e ﬂﬂi@/ decodlng

In order to achieve the above objective,

func’d)fcﬁlsenﬁ’réﬂ\&% Pfe d&cchda§Oot didy d@%‘:@'d@@ x@:[‘tﬁ"@'u@ﬂ @ function
plurality of video streans and a table

mean@@@g%ﬂi]ggf‘g@t :ng’lélﬁ)(’:—?@ 06r3L50891ri da€isEEe &%@%aﬂd@b@e structure

each of  the plurality of video streans is a secondary

of plwkEeek Hgpaaatlisehard ayedricigebicecwind paipeif@ittion of the
video stream and includes picture data representing

producti | d i mage to be displayed

The fact that the availability of Picture in Picture operation

depends on types of video materials and/or the ability of playback

apparatuses, as described above, may become a new worrying factor for

filmmakers producing motion pictures and makers manufacturing playback

Kapparatuses.

The present invention aims at offering a re_cordiﬁg medium capable

- of causing playback apparatuses to reliably perform Picture in Picture

operation even the apparatuses differ in what kind of materials they
can decode.
[Means to Solve the Problem]

In order to achieve the above objective, the preseﬁt invention

is a recording medium on which a plurality of video streams and a table
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in Picture in Picture that is conposed of a parent
image and the child 5 i mage. The table includes
wenioroessonf secondary video streanms that are per/smnecsst

to be played anong the plurality of secondary video
streans. [Advantageous Effects of the Invention] Even

are tndcandetayalkeepreavnyofi thhe pilncahstaref priedent siitdih is a
primary video streanms, conducting a procedure of

seconsiglrgotiideg stireamex be played sageiheows th ahabeery videgstrean,
a primary video streamthat the playback apparatus can

and iplcaydes Arictivdiengiya eanmiesentpngydaeiki lgbpapge usede displayed
differ in their playback abilities of secondary

“in Pigrusesin PLchereddsithl e q@resaseCr cabR layiRgR and the child

_ apparatus_to display sone secondary videos to thereb
imageac hTieg &aPilet i Udespretines ofsSegRidlanyhEl e sknpans that are

invention resolves the probl emthat sone | ayback
pernifSed s BECEL AV ERPABILEOP SRELtY RY TICIPEY) Fideo streans.

Picture while ers are _not_due to difference in

trkﬁqyaBaﬁgﬁ?T?téﬁgéctﬁnapr%?b%ﬁﬁ?nﬁﬁﬁggratus

e R et
el AR EF 0SS B Donpragl one e
cexe L SR aceni g ooy B S Bl BUEn PP
R

in thgl%l%yﬁﬁe%bﬁﬂ%§§§%% SUIdaTS Paskat,si €QBSIdddtd1RIto cause
an AVO'ip are witten to the BD-ROM 4 WO 2007/018308

each PEEABR2R08ASAEAYL bl Gis51 8P 0sind &ledbh@asi PEIR! WRELRhereby
a physical unit of the BD-ROM and t he Source packets
achia@Ntctute Ngh anesdurke extent; FI.G 6 shows what kind

of elenentary streans are multiplexed into
Thus, the present invention resolves the problem that some
playback apparatusés are capable of executing Picture in Picture while
others are not due to difference in their capabilities, and playback
apparatus manufacturers can therefore create and introduce playback
apparatuses that realize Picture in Picture into the market without
WOrry.

[Brief Description of the Drawings]

" FIG. 1 shows a usage application of a recording medium according

- to the present invention;

FIG. 2 shows an internal structuré of a BD—ROM;
FIG. 3 is a simplified‘dréwing'showing'a structure of a file with
an extension of .m2ts attached thereto;

FIG. 4 shows processes until TS packets constitutiﬁg an AVClip

are written to the BD-ROM;
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an AVAip; 5 FIG 7 shows a PID allocation map for
el ementary streans recorded on the BD-ROM FIG 8

we boreisam exanpl e of Picture in Picture; FI G BCBSs/315991
-an internal structure of Cip information; FIG 10
shows EPmap settings for -a video strean1of a notion
10 I6i. ch whews FteGatibnshops ddiovedat a pSiysdcelruenisf of the BD-ROM
Pl ayList information; FIG 12 shows the relationships

and thet ®oence headkeCisi poaﬁ‘ditlh’@in@lcaﬁifétlei akenat i on; FIG

13. shows an internal structure of a |ocal storage ,

~ 200G. dshprewhas linshel cdicamenieay s ioeABamY N Fphsdad into
into Subllip; FIG 15 shows a PID allocation nap in

~an AVREPBD- ROM st andard; FIG 16 shows a data structure

of the Pl ayLi st |nfornat|on FIG 17 shows a cl ose-up
fFItGhe7 SHOBP FaP TS BLUEERF LR MAPHO TSEBFATH- 25 PbF RRfls sficorded
FIG 18 shows relationship of Sublips in the |oca
on th@t@PaB@MQOO Pl ayLi st i nformation in the | ocal

t 200 and t he FIG 19
gﬁ%ggnshﬂw%r%@ Ngﬁti% Bb‘?t‘%fes%ﬂ EéS BFSEIG 20

o SDsR F%%em%;neﬁ : Ehedind &° Féﬁgséi%ﬁ%%&biw' |
Ygﬁa%‘b % l-t'FL; %aé)f ]seﬁ%lgﬁgl ngjtf:;/ng eo S r e%%d OE' %. motion

B shows Strean1entry" and "Stream attri bute" of the
2007/ 018308 PCT/ JP2006/ 315991 secondary vi deo

Stﬁﬁ%‘mll':gﬁ%wgztr@%%{%aagtk{}&{?ﬁf@'o:‘?tpfllé%%% of f@rmation;

ack apparatus of he present inveéention;
FIG. 12 shows the relationships between the AVClip and the

pict

PlayList infofmation;
FIG. 13 shows an internal structure of a local storage 200;
FIG. 14 shows élementary streams multiplexed into SubClip;
FIG. 15 shows a PID allocation map in the BD-ROM standard;
FIG..16 shows a data structure of the PlaylList information;

FIG. 17 shows a close~up of the internal structure of the Subpath

“information;

FIG. 18 shows relationship of SubClips in the local storage 200,

'PlayList information in the local stoiage 200 and the MainClip on the

BD-ROM;

FIG. 19 shows an internal structure of a STN_tablé;

FIG. 20 shows, within the overall structure of the STN_table shown
in FIG. 19, stream entries for secondary video streams;

FIG. 21A shows “Stream entry” and “Stream attribute” of -the

primary video stream;

FIG. 21B shows “Stream entry” and “Stream attribute” of the
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FIG 23 shows a structure of an output stage of the
pl ayback. 5 apparatus; FIG 24 functionally depicts
wo b@7oos0s ol | er 22; FIG 25A shows bit , assi grarEm200a/315991
‘PSR14; FI G 25B shows bit assignnent in PSR29; FIG 26
. shows status transition of the secondary video stream
secontl@rgunbéss strdame PSR14; FIG 27 is a flowchart
showi ng a processing procedure of "Procedure when
plEAFhagk sfundi ehomntermsiasgedctive skeopdarhavk daparatus of
streans; FIG 28 is a flowhart show ng a processing
the ppeeeeduiﬂwémﬂiON15 selecting t he nost appropriate
streamfor the current Pl'ayltem FIG 29 is
f IEFRchaBt sbRwdi AgS e sitoees SinghppBeRdtr B-ase tor’fe the playback
"Procedure when stream change is requested” for a
appargdgdndary video stream FIG 30 shows an |nternaI
structure of the Pi.P netadata; 20 FIG
cddidi Rat ESnERERNAIHY g?PlﬁB?lEQﬁn99n359§;FFo and Pi P

S S8LaPesiLL n PossL LY. Lake, anuphi video ol ane
t stanp is
P05 0080 00 LA B 'm;”e
D PR R I T D R e

S ositioned on the tine axis V\,henthe
|Iﬁ§glpll?én%l ype = 3; FIG 35 is a flowhart show ng

JP%%EG;%l ggﬁxgﬁgggCQQkﬁﬂbg Qavgkggggé£ﬂfsg§ocedure of

on Picture Tn Picture;

“proc%@u'ré @hghaég%@f)ac}éWcﬂglénpﬁgcéﬁﬂﬁ&@f f&laYEk&,@ﬁdary video

control on Picture in Picture:
streams;

numbqgs

FIG. 28 is a flowchart showing a proceseing procedure for
selecting the most appropriate stream for the current Playltem;

FIG. 29 1is a flowchart showing a processing procedure of the
“Procedure.when stream change is requested” for a secondary Video.
stream;

FIG. 30 shows an internal structure of theuPiP_metadata;

FIG. 31 shows coordinates that the PiP_horizontal position and
PiP_veftical_position possibly take on the video piane;

FIG. 32 shows how the PiP metadata_time stamp is positioned on
the time axis when the PiP time line type = 1;

FIG. 33 shows how the PiP metadata time stamp is positioned on
the time axis when the fiP_time_line_type = 2;

FIG. 34 shows how the PiP metadata_time_stamp is positioned on

the time axis when the PiP_time line type = 3;

FIG. 35 is a flowchart showing a procedure of playback control
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FIG 37 shows a rel ationship between a Mai nPath
conposed of one 5 Playltem and a Subpath conposed of
wo 783 ayl tem FIG 38 is a flowchart show POI/&P2006/315991

-pl ayback procedure based on PlayList information;

FIG 39 is a flowhart showi ng a processing procedure ’
baseddbfonaPieantesin Riatmeeti on of SubPl ayltens; 10 FIG 40

is a flowmhart showi ng a processing procedure of a

sédd.e86 izendéovchbarofsiSuiPoay| permsdirieGof4playipygk control

internal structures' of a Primary_audio_streamentry
basedamd &1iSeeonddr Pigfdire/stream entry and an i nternal

structure of a . ' ,

CATHS -1 AT elsecoader \a iiices i BeafitRary 2aiRARRath soppesed of one.

42A shows the 'bit assignment in the PSRl FIG 42B
PlayldRBwanehe PHIradsicoRrentdi o (e BSRPA2YEFED 43 shows

the status transition of the secongar udi o strea

niler S5 At Aot PRYEIETFIBOVAAY & RIFVBRCha IO HREngaged on

processin rocedure of 20 "Procedure when pl ayback
Playltl&%dilfl"a #'s'¥hanged" for secondary audio streamns; .

FI 45 1S f | owchart show ng.a pracedure for

M REFals e R T e T e

for. the_current Playltem FIG 46 is a flowchart
Connesc%&\ﬂnnafag%l?%a sf;éleﬁ[%gé’pr ocedure for 25 secondary audio

st .
S U T e
e f. st.ream nb that the st
Conneﬁc%%bwérwﬁ\g%s%&%e 8308 P?:#/Jng?)OGI 21599i So; e? hme

- cusfent PQest ST oghgam camdaessibl v takectbhGs 48Bor 4
shows the bit assignment in the PSR2; FIG 49 shows

PrimsihALUSibT 8Psddn Ahtaky, ERAE PEBcBRideK IRk 288km entry and an
internal structure of a Comb_info Secondary video Secondary audio;

FIG. 42A shows the bit assignment in the PSR1;

FIG. 42B shows the bit assignment in the PSR14;

FIG. 43 shows the status transition of the secondary audio stream
numbers in the PSR14;

FIG. 44 is a flowchart showing a processing procedure of

“Procedure when playback condition is changed” for secondary audio

streams;

FIG. 45 is a flowchart showing.a procedure for selecting the most

- appropriate secondary audio stream for the current PlayItem;

FIG. 46 is a flowchart showing‘a processing procedure for
secondary audio streams;

FIG. 47 shows part of the STN?table, especially related to the

PGtestST streams;

FIG; 48A shows the range of stream numbers that the stream number
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nunbers which are stream nunbers of Picture in Picture
PG est ST streans; 5 FIG 50 is a flowhart show ng

wao b®7p1s3eessi ng procedure of the "Procedure WheCT/St20@&&315991
‘change is requested" for PGestST streans; FIG 51 is
a flowhart show ng a processing procedure for

of theekectremy RGtesHSTt sdppanprarat RGPyt 8Ikst ream for the

current Playltem FIG 52 is a flowhart show ng-a

prig€es 4 BRgsiprw ddwer &16f asgborumenic ddurtdewRER2 st r eam

change i s requested"” for PGIextST streans; FIG 53

sHows 49 ishoepnakasusp uEF@melworarp%uWﬁ)rRJrPg,PMeéﬁﬁgf stream

Enmbodi nent 6; FIG 54 is a flowhart _showi ng a process
numbefrisovi st S 5ERRRT NHEPCHF GEBkotums F élce“sre %@%SE%%Stream&

theﬁfrlnary and secondary Vi deo streans

ar e
pP@xed;a FG-EL@.”C%%I’%rﬁ;\%’l&ngP%r%rQ‘eqséﬁPSngﬁ?%e‘?We of the
whi ch nul ti pl exed Source, packet segu Snce§ bel .o

“ProGiRiicH PR T aetie SBANRT §° SRR GRS ar e T dee ol Streans;
R e B “WE&%&?%@;@%%?»%Pcﬁ%re
1o QLI SRR O AR Y s B Rel Ry e

255G 0,5ty Pl of ok 208 Felre o

ek L oSl b, S0 A 00054 RLLRPY streans

PQﬁk9P§§O§ﬂ§%§%§§1n%%§ha§1§%§ﬁ@W§h§Qﬂbbﬂaéuﬁﬁgkﬂmﬁﬁﬁetem of

the video fields to be conposed are in-phase to oné
Embodym@h@eg, FIG 61C shows conblnatlons where the video
-~ frelds to be conposed

FIG. 54 is a flowchart showing a process flow of a formatting

process;
FIG. 55 shows how the primary and secondary video streams are
multiplexed;

FIG. 56 shows a belong relationship in which multiplexed Source

. packet sequences belong to which GOPs of the primary and secondary video

Streams;

FIG. 57 shows an EP map set only for the primary video;

.fIG. 58 shows EP maps eech set‘for the primery video and the
secondary video;

FIG. 59 shows PlaylListMark information of the PlayList
information;

FIG. 60 shows PlayListMark information specifying, as chapters,
positions where secondary video streams exist;

FIG. 61A shows video fields constituting‘primary and secondary

videos;
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.are anti phase to one another 5 FIG 62A shows a
Picture in Picture image in which the even-nunbered
wo 2oves18308 t he primary video' s video field mat cPCT/i006/315991
even-nunbered |ines of the secondary video's video
field; FIG 62B shows a Picture in Picture imge in
WATLER Gleshews nombibetsehd Whese dhethialas Fhakys Eiodentemposed
video field match the 10 odd-nunbered |ines of the
are ipepbasaryo vingeanstiereo field; FIG 63 shows, In the
case where a given, V|deof|eld Fx from anpn mul tiple

vifdEe §liCGerlbeve oAuPinationy vherplhearidsn éb%?%aOabe composed

given video field Fy fromanmong multiple video fields

.are a@@h@b@»ﬁ%ﬁ%@qehén%é%ﬁdary video are to be conposed

and out how to adjust the position and 15, displ.a
t iFHE - ofé)%phesk}‘?‘ﬂ%oafl TP FP% PigA S Row 1 9fe (’:ﬁls i%h the

where the field f th dar
even—apg%%%glzégetﬂgytﬁﬁﬁriﬁg’fiogh@e% {1 Pt fig maten the
r h field
even-pygEs %%ﬁeﬁe%?ﬁé?fﬂﬁ e e ey Sa S cHer i ¢ b
t
aﬁg%n Itéﬁﬂi? gcévlvele\h%r g}glé’gg:ceg Lég?;ﬁllvc\{:glggo 1ma}2<% F!Lgi vﬁl@.ch the

evenJ%h§8e9¥§dé1€$%fgge¥ﬁﬁo%gﬁﬂ% dvh&@@ﬂyfvfﬁgbF%ié@ﬁymatch the

case where a second ary

odd-n} 8081 8l fhd & éd'tﬁ@ egf oy an qedds niwndpes e diigpe of

e primary vi Expl anat i on of References] | a

BRTEROM ALh¥8s | Bn @hd eade Rl § gikan Adee ATG € euMt@iSamong
9 WO 2007/018308 PCT/ JP2006/ 315991 2a, d Source

multlgﬁga@i‘cféd §§é§ds°—%ongt£\ir@t£@c§d R 1§r11ﬁ’€a_f;y ¢1i8dE HRUBLERMEN video
: d PIDfilters

field Fy from among multiple video fields constituting the secondary

video are to be composed and output, how to adjust the position and
display time of the video field Fy;
FIG. 64 shows the case where the field Fy of the secondary video
is displayed together with an in-phase field ef the primary video;
FIG. 65 shows the case where the field Fy of the secondary video
is displayed together with an antiphase field of the primary video;

FIG. 66 shows the case where a secondary video field is displayed

‘on an even-numbered line of the primary video; and

FIG. 67 shows the case where a secondary video field is displayed

. on an odd-numbered line of the primary video.

[Explanation of References]
la BD-ROM drive
1b, ¢ read buffers

la, b, ¢ ATC counters
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5 4a transport buffer
decoder 4e re-order
wd Bodgissogleo pl ane 5a transport buffer

buf f er

decoded picture buffer

5d vi deo decoder 5e re-order

2ar,adspor $olmdd erepackatibebuf f ers 8a,
20 9a mixer ila transport buffer lib interactive
2gr;aphi csAT@ermddrers| | ¢ interactive graphics plane 12a
transport, buffer 25 12b buffer 12c text based

3subti t | eSHecwrisyterE3a transport buffer 13b
presentation graphics decoder 10 WD 2007/018308

3PCTAIP20BE? 341

menory
4a

4c

4d

4e

4f

4g

Sa

5¢

5d

5e

5f

5g
"6a, b .

TJa, b

8a, b

%9a

1lla

11b

1llc

12a

12b

12¢c

13a

13b

22 controller. " 23 PSR set
transport. buffer

elementary buffer

video decoder

re-order bﬁffer

decoded picture buffer'
video plane

transpdrt buffer
eleméhtary buffer

&ideo dedoder

;e—order buffer

decoded picture buffer
video plane

transport buffers

buffers

audio decoder

mixer

transport buffer
interactive graphics‘decher
interactive graphics plane
transport buffer

buffer

text based subtitle decoder
transport buffer

presentation graphics decoder

10

4c el enmentary buffer 4d video
buffer 4f decoded picture buffer

5c el erEnIR0Y6/315991
buffer 15 5f

5g video plane -6a, b

b audi o decoder

5 13c presentation graphics plane 21
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5 24 PID conversion unit 25 network unit 26 operation
receiving unit 41 PlayList processing unit 42
w@emcetisoe executing unit 10 43 Pi P control updt/JrRR406/315991
m xi ng control unit 100 BD-ROM 200 | ocal storage 300
pl ayback apparatus 15 400 tel evision 500 AV anplifier
[ Best Mogeebentararyigwppbitst béah@venti on] EMBODI MENT
1 20 The -foll owi ng descri bes an enbodi nent of the
recdr di ngemedyum of the present invention. First, a
usage application is described in relation to the
i mAZenentantoelbfrt he present invention. FIG 1 shows
the usage application of the recordi ng nedium of the
present PAGeR€¥on. In FIG 1, the recording medi um of
the present invention is a |local 25 storage 200. The
| o st BLRgECRHRr§ 1PTuded tf or suppl ying a notion
picture to a hone theater system conposed of a
pl backPEpPaF At B00, a tel evision 400, an AV

an‘?'fi er 500, ,and speakers 600. Next are descri bed
t he BD- RERF1BH1OR 4 3eal IstBrhge 200 and the 11 WO

200,27/ 018308 PCT/ JP2006/ 315991, . pl ayback apparat us 300.
The4lBD‘R%§[gbs' PLOGEESHE BY redi um on which a noti on

pi cl{gutr ﬁapirgcé(g%% ?eefehC%EﬁggL?ﬁ@g storage 200 is a hard

dis s ayback. 5 apparatus, and

is psed 0L storing gantents distributed froma server
44 mixing control unit
100 BD—R&M
200 iocal’st5rage
300 playback apparatus
400 television

500 AV amplifier

[Best Mode for Carrying Out the Invention]
EMBODIMENT 1

The following describes an embodiment of the recording medium

of the present invention. First, a usage application is described in

relation to the implementation of the present invention. FIG. 1 shows
the usage application of the fecordinglnediunlof'the present invention.
In FIG. 1, the recording medium of the present inyention is a‘local
storage 200. The local storage 200 is used for supplying a motion
picture to a home theater system composed of a playback apparatus 300,
a television 400, an AV amplifier 500, and speakers 600.

Next are described the BD-ROM 100, the local storage 200 and the

11
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of a notion picture distributor. The playback
apparatus 300 is a digital hone electrical appliance
waapporsses] f or networks, and has a function toP@i/aBrotdBas991
BD- ROM 100. The pl ayback apparatus 300 is al so able
to downl oad a content froma server 10 apparatus of a
playbantki epppretus e3@i.stri butor via a network, store the
downl oaded content in the |ocal storage 200, and
cOis BE-RAMs1@Drisent regending oeniunt on eddiched BPtide picture
. BD- ROM 100 to expand/ update the content of the BD ROM
is regrded-t h a technol ogy cal l.ed "virtual package", it is
possi ble to conbine a content recorded, on the BD ROM :
10thevlppah stereen 2095t s pdrae sk atobaludd brigyghogy,ayback.
treating data not_recorded on the BD-ROM,K 100 as if it
appanai-ysecahded BACH BB ROMI (RIS SRt e fgom a server
descri ption of the ysage application of the recording
of a|ﬁ9£¥ﬁﬁlBFCFﬂgaﬁ%égéﬂguEHGentiOn. Next is described a

P ASUELA00 SPRLASEL sl 0 SCPL U 20 o
conm GEEBL AYEOL 8,500 08 LIPLETEI S8, Bl sithipelog. o
1o BFCLBLLL PLoR O ELG, 08 0 L IORKARL gy sorver
worel 5 PR o208 Lovely . Shatp.pybsoct, gny LI BDICH: oo une

down T4 abLhough it e 11JRGKstSradd J0RCt and YIMBInkNtRis content

spiral, wndi.ng fromthe inside toward the outside of

with BNEoBRERMecTh8ed IACKhd BILRINOSEE +Of e BpdrRBdrddAtar €8¢ content
12 WD 2007/ 018308 PCT/JP2006/315991‘a,voIyne area, and

of thd beagoutomr efi thl ket ¥ehndBo@Rf @R 11Bdt T Fdgur Fabﬁégeﬁ, it is
| ayer nodel nade up of a physical layer, a filesystem

possil¥eto chias a apptésaticonrbayesn theval-RbM D00 R&th a content
figure shows a format of the application |layer of the

‘stord3Di ROMBY dtsilngt @ratjer 201 ,0t yest Ing Hat e nottnrdaereled dn the BD-ROM

BD- ROM has BDW directory under Root directory.
100 as.if it is recorded on the BD-ROM 100. :

Thus concludes the description of the usage application of the
L
recording medium of the present invention.
Next is described a production application of the recording medium

of the present invention. The recording mediumof the present invention

‘can be implemented as a result of impﬁ:ovements in t‘he file system of

a BD-ROM.

<General Description of BD-ROM>

FIG. 2 shows an internal structure of a BD~ROM. Level 4 in the
figure shows the BD-ROM, and Level 3 shows a track on the BD-ROM. The

figure depicts the track in a laterally drawn-out form, although the

track is, in fact, formed in a spiral, winding from the inside toward

the outside of the BD-ROM. The track is composed of a lead-in area,

12
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Furthernore, three subdirectories are |ocated under
the BDW directory: PLAYLIST directory; CLIPINF
walzaenissoy/; and STREAM directory. The PLAYLI SACT/JP2006/315991

directory includes a file to which an extension of 10
npls is attached (00001.npls). The CLIPINF directory.

a volimelarges &id esleadeaich agleanhi Bie a9 lexeeresin bhe digure has
is attached (00001.clip and 00002.cli The STREAM

a laydrreeder padaciudgdsafpiesiaad éayRrofa vfa%l@ﬁﬁﬁe@x%%roﬁnd an
of nRts is attached (00001. n2ts_ and 00002. nﬂts%

appliTRu&ON| fLagah- belG6eh Lhah et ifHBIE |SROWSE i ‘P@PaéhtOf the

pes are arranged in the BD ROV accordin
appll@afsée@érayemfmqﬁ%—wﬁéum@@%@%ﬁ%%%

> First t h t t "nets"
R e S

stru ure of t flletovVnch he exten on

o B¢t olct SRR e AR e e s
8%323;3 1 SURRR ROPRY TBLSRIyy g sTRe

direc% reamin the MPERX2- Transport Stream fornmat. The
P’t al streamis generated by converting the

d"Iglet b)?%rﬁ f%?r@ggoﬁzq'n &u(:l%gp@rfllieevgb widHER é‘;ﬂ:enSJ_on of

el emen I'éam conpose PES packets (upper 2

mpls Egvglttgg}ze@ngbmriv%bgggg the el ementary streamint o TS

ets (upper Level and simlarly; converting

t g PEesenirad QI PN CHideRP 1 1 £8BLhAT #Bch an extension
subtitles or .the |i and the Interactive G aphics

of Cl%lG)lS attsamad O(rootolo@ EDLeracd i0mopUCReses (1 ower Level
and | ower Level 2) 13 WD 2007/018308

PGHI 8200064 31580dory nholtidws TSl packesscl lbawaiidreselextension
3), and then finally multiplexing these TS packets.

of mMextis hevedhsd AVQOOP . havs nend HOERoweLdescr i bed
structure is witten to the BD-ROMis explained. FIG
4 Bhowsithatn peosessehatheul t HIESIpackets dddisrentitiyips are
the AVCip are subjected to before they are

arranged in the BD-ROM according to the directory structure above.

InLevel

<BD-ROM Structure 1: AVClip>
First,. files to which the extension “m2ts” is attached are
explained. FIG. 3 shows a schematic structure of the file to which the

extension “m2ts” is attached. The files to each of which the extension

‘“m2ts” is attached (00001.m2ts and 00002.m2ts) stozfe an AVClip. The

AVClip is a digital stream in the MPEG2-Transport Stream format. The
digital stream is geﬁerated by converting the digitized video and audio
(upper Level 1) into an elementary stream éomposed of.PES packets (upper
Level 2), and converting the elementary stream into TS packets (upper

Level 3), and similarly, converting the Presentation Graphics (PG)

stream for the subtitles or the like and the Interactive Gi:aphics (IG)

stream for the interactive purposes (lower Level 1 and lower Level 2)

13
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witten to the BD-ROM Level 1 of the figure shows the
TS packets constituting the AVCip. As shown in Level
wQ2m7/0H3@& 4, a 4-byte TS extra_header (shadedPCT/JP2006/315991
portions in the figure) is attached to each 188-byte
TS packet 10 constituting the AVOip to generate each
into Ue2THprekspuridevpadiastel Thears ey birrEdenul heplRfdg these
Arrival _Tinme_Stanp that is information indicating the
TS pack@®Sat whi ch the TS packet i's input to the decoder.
The AVA ip shown in Level I ncl udes one or, nore

" ATC
S@&ﬁ%nc@%w %ﬁﬁﬁﬁ%ﬁl%ﬂuh§ﬁlpg 5h§eﬁ%%ﬂ% TR cgtructure is

ts. The "ATC S 5 |
writtBh e HoabReRel Hhore ALEdal TR ACFOORS T erregepaes the

= et LU S 15 R e s

writtgnog g B8 eow] " RUBET W0 e LAGUAT GRRRAURAETs blckers

Y "%:rg ks referred to by the
COHStﬁ%r#J@ %$1 ggﬁps i ncluded in the ATC Sequence are

SR BRSOy BPuSY A SATERSC MRS RANN] LUt e Whior (shaded
portlgﬁge 1nxi<regf8< f‘%% “e) Tf§ AVELER-d Stoddch tIgsaage wd hpacket

€ nor uter files, divided into one or nore

consti lth%a@?(tt@{ét ﬁVC](‘ﬂ.’J R @Eﬁei@@é‘ 5601 gedh itk 3oe@se Hé’d;e  The

Level 4 shows how the AVCip i's recorde
TS extPg RRRM :Lgélll,lcﬁ‘eé-e\@&lrl@aleﬁﬁﬁb fdth@pexteat is :Lnformation
— constituting -the file has a data Iength that is equa
indida®iff ¢ GCmet BaNwhiph ethed argripaettekengt bnsat 1ted the decoder.
- Sextent.  Sextent is the mninumdata | ength of each
fifhe Axtert shvherie, aBvalVG ipclgdsl vhdest imdtre ¥ATC Sequences”
plurality of file extents to be recorded. 14 WO
each 300/ Q183082 REEHubNRRO6£ 390 A%E pdbkets ne TheqbAT@dEdqmence” is
the optical pickup to junp to a location. on the
a seqBEREOMfi Sowliteaapaeleby, tihertditminialg Ténaatlarks r@fampedto by
Taccess + Toverhead. The "Taccess" is a tine required
the Arhrdtvat oF imessStRupst bnaljderp in5 tiies Afifctequendisdanoett gnclude
a junp-destination physical address). ~
“arrival time-base discontinuity”. In other words, the “ATC_Sequence”

is a sequence. of Source packets, where Arrival Time Clocks referred to
by the Arrival Time_ Stamps included in the ATC_Sequence are continuous.

Such ATC Sequences constitute the AVClip, and are recorded on

"the BD-ROM with a file name “xxxxx.m2ts”.

The AVClip is, as is the case with the normal computer files,
divided into one or more file extents, which are then recorded in areas
on the BD-ROM. Level 4 shows how the AVClip is recorded on the BD-ROM.

In Level 4, each file extent constituting the file has a data length .

‘that is equal to or larger than a prédetermined length called Sextent.

Sextent is the minimum data length of each file extent, where

an AVClip is divided into a pluiality of file extents to be recorded.

14
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The TS packets read out fromthe BD-ROM are stored in
a buffer <called read buffer, and then output to the

waolemwodes3os8 The "Toverhead" s obtained by the PpOl/ironansysot
‘equati on when the input to the read buffer is
performed with a bit. rate called "Rud" and the nunmber
offheetine sreqldred fére HECopLockL iBlakayr Esehml sy a location
Secc: Toverhead (2 x Secc x 8) / Rud = 20 cosec. TS

on thpaBReR@M rigadbdatneeohy t Hee BERIRONMIAEeCIERF W n t he

read buffer in the state of Source packets, and then
sdppiped Tareesns dedederhadd- a transfer rate call ed
"TS Recording rate". 15 To keep th% transfer rate of ;
t RESTSTREEBFE! ntf rat BLNhi RIS T $Pafa CREFESRYRAS o a Jump.
supplied to the decoder .S necess uri@g

statiing iients R RRRRAAL W s a Oy SR

t d buff to.th : S ket

nofe e RS, “RRd GOt SO £ TG TLAAS BUPTS) Lag RUEfer

[ t, th t f T S "

can1ofoEhd R0 L5y AL S oLBec TS ARREL R, N8 e Rncee

. , T ‘ . . I

12 o BRR00JL U el 15, SRV SR AGKEHS L0 AN | OHE| ead buster

is perfl.g%&§8wf(t T%—Eﬁ%QEQth&ﬁlee"d “RpGer Qh@%ﬁ/eb F A eAMBYNkectors
of "occupi ed buffer capacity of the read uffer that

, 0 s I ' .epresented by the
0 th%oF?%vn\?%%&]?%gseg%%gteiggﬁﬁé%o@évugﬁ%gj(Tj unmp / 1000 x 8) x

( )< X TS r di dng- = 20 h&=dNput rate to
tr?(e)%gégégﬁusff.(ezr §i ?gggpge@en{ gédu%)by ?Ifead@g%énd the out put

r alsepdind bead g Prdrh @hel SD-FRED! £8€RfeeelYin the read buffer
TS Recording_rate 15 WO 2007/018308 PCT/ JP2006/ 315991

in th¥% 68924 188)soulher phokets |t ehdatwpabiuppl fed eccofchish@ecoder at
read buffer is obtained by performng "(input rate) -

a trah@¥tpUtatat®dlled amd réeisrdibiairaed”. by "(Rud -
TS Recordingrate) x (192/188)". The tinme "Tx" required

t ;coreypYihe rarate bufsfrer obycHBascRpt@ting bats while the TS
obt ai ned by the foll ow ng equati on:
packets are supplied to the decoder, it is necessary that, during Tjump,
the TS packets are continuously output from the read buffer to the
decoder. Here, Source packe.ts,' not TS packets, are output from the read

buffer. As a result, when the ratio of the TS packet to the Source packet

insize 15 192/188, it is necessary that during Tjump, the Source packets

‘are continuously output from the read buffer at a transfer rate of

“192/188 XTS Recording rate”.

Accordingly, the amount of occupied buffer capacity of the read
buffer that does not cause an underflow is represented by the following
equation:

Boccupied = (Tjump / 1000 x 8) x ((192/188) x TS_Recording_rate).

The input rate to the read buffer is represented by Rud, and the

output rate from the read buffer is represented by TS_Recording_rate
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Tx = Boccupied / (Rud - TSRecording rate x (192/188)).
When reading fromthe BD-ROM it is necessary to
weonromses to i nput TS packets with the bit raper/Redos/315991
for the tinme period "Tx". As a result, the m ni num
data | ength. Sextent per extent when the AVAip is
x (l9di/uBded IThérmdfore,plktbrabttypafidn |mtexteentthet aebd buffer is
recorded is obtained by the follow ng equations: _
obtaigegtshpe ef Rueing TiinpUuER e )Boc@urped/{Fied "+ and thus obtained
TS Recording_rate X (192/188)) Rud x (Tjunp/1000 x 8)
by ™ (Rug( 1923 B8 rding_Reledr &f idOR4LBY) “ 15 .
/ (Rud-TS Recording rate x (192/188)) (Rud x Tjunp/1000 ,
x B kins Wedoradnirehte fCqey theRiRES Pidgerdy  Boccupied”.
. Recording rate x 192)." Hence,. Sextent >_ (Tjunp X
is obggdregopy xt1 @P%ﬂ?we%giﬁﬁﬁﬁﬁ¥ﬁ3dg_rate x192/ (Rud x 188

SRR e TRl yseo e e B

el oS0 L i SR 50 Bl
55 pabhel 93 P S, SORTUEL A B IR AN a3 s ot
e GG XoRUBRI4 SR P bhe dsshich.0 byt g1t

into %B%%?gﬁg' tgﬂ:f‘isfeg Datpeenbhe-physh £adg und tonfaihlgg by the

ource packets constituting one fi

folld%{gﬁng wAeishown in Level. 16 WO 2007/018308
PCT JP%OOG/315991 2, a plurality of sectors are

I%%g?% @en-t g4 BD-ROM The Source packets constituting

e extent are, as shown in Level 1, divided into

gr oups peAch BbcMi & /i RuBONPES et Rfrd3RgSeatoe (nagkess) )
Each group of° Source packets Ts then witten into a

set of threg .cons 1008 S8ot ors(195/188) of egpR&F0o@ng rate)
Source packets is 6144 bytes (= 32 x 192), which is
/ (Rud—TS _Recording rate x (192/188))
> (Rud x Tump/1000 x 8) x TS Recording rate x 192
/(Rud x 188—TS Recording rate x 192).
Hence, . |
Sextent = (Tjumb X Rud/1000 g 8) X
(TS_Recording_rate x 192/ (Rud x 188 ~ TS_Recording rate x 192)).
If each file extent constituting the AVClip has the data length

equal to or larger than Sextent that.is calculated as a value that does

. not cause an underflow of the decoder, even if the file extents

constituting the AVClip. are located discrétely on the BD-ROM, TS packets
are continuously suppiied to the decoder so that the data is read out
continuously during the playback. '

FIG. 5 shows relationships between the physical unit of the BD-ROM

and the Source packets constituting one file extent. As shown in Level
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equi valent to the size of three sectors (= 2048 x 3).
The 32 Source packets stored in the three sectors is
wealoekse "Aligned Unit". Witing to the BD RAWR2806/315991
performed in units of Aligned Units. In Level 3, an
error correction code is attached to each block 10 of .
2, a PAirsactQrst sébeobk ede fbited ba g BD-ROY I e@hicOBowOtepackets
is referred to as an ECC bl ock. As |ong as accessi ng
consttihet By REOM ifilenieksent Até gned shdant $n LéeeplgylHelided into
apparatus can obtain 32 conplete Source packets. Thus
groupsoastides whireh des canpbised @f IhEowrce ipeykertec esawf group of
t he AVC |p to the .BD-ROM 15 A nore detail ed
Sourcexpheirits bs then et et anyo st seaws thordse conapciplexedctors.
into. MainCipis given below FIG 6 shows the
The gtemprifaBy Stuecaspaddiatsane fl44 ipitesed=i B2ox 198, which is
Mai nCl i p. The elenentary streans to ‘be multipl exed
equiviedent BTGISegiercefothidre sitnChi (- @8 Pr Bimr yThe d@oSource
stream having PID of 20 OxI1 OLl1l; Primary audio streans
packeft v bRy oP| mstle? tokee eecitere%rs|qaﬁle§zarp&¥lﬂﬁfreéﬂa%l i fgiting
DS of 0x1200 to OxlI2IF;, 32 I1G strea haV|ng PIEB of
to th@xf@080¥OF?)H@ﬂﬁ@Imﬁﬁdlﬁzu@%%%ﬁH%P;lQP@ o3t ®ans
haV| PI DS of 0x1300 to | BIF. . The follown
J5cPRpel TheseStraceive FE S 0% pPbaRitdie eseh block

V'd
ot 322%% RERSP i doo BiveRaTe 5hE FEiTh Sanéer ”eﬁ@o%ewngeﬁerred
d
o B 1, PSR S 3
P 5 Vi
it oS R Sovart (i Sh FEEh o S EESLANE Bhoiete.
Thus Q:OY]E$§8 %gﬂﬁg&eas:&é:ygﬁg;réﬁ%/% ﬂ;rfoéf W?Htlﬁ{; n%rcgcth%’ggé%ﬁ ¥EB avciip
to tH@ gbuggs, and pl ayback control‘ls perforned in units
a picture. Aunit of a video stream 5 which is a

;Jhmtm{@é Bkaybask @gpnaﬁétmﬁ hebF Seqeﬁkeis)'@ryt ts2¢B8fs to be
ereto

multiplexed into MalnClJ_p is given below.
FIG. 6 shows the elementary streams that are multiplexed into

the MainClip. The elementary streams to be multiplexed into

© STC-Sequence of the MalnCllp are: Prlmary video stream having PID of

0x1011; Primary audio streams having PIDs of 0x1100 to Ox11lF; 32 PG
streams having PIDs of 0x1200 to OleiF; 32 1IG streams having PIDs of

0x1400 to 0x141F; and 32 Secondary video streams having PIDs of 0x1B00

. to. 0x1B1F.

The foilowing describes these video streams, 'audio streams, PG
streams and IG streams.

<Primary Video Stream>

The primary video stream is a stream constituting the main ﬁovie,

and is composed of picture data of SDTV and HDTV. The video stream is
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is called "Video Presentation Unit".' <Secondary Video
Streanr» The secondary video streamis a stream
w@onsniBmw i ng a conmentary or the |ike of thePCmDir2006/315991

-picture, and Picture in Picture is inplenented 10 by
conposi ng the playback video of the secondary video

in VCs1 vedew wittrbah hMIPBEGE ARVY oviMBEE2stiidam fobiratvi déersthepmimary
isin VC1 video streamformat, MPEGA-AVC video.

videcs steaamfior mayideo MREG2WVildeMPRE 4RV thogaat ot itet ,stamgs such
i ncludes "Video Presentation Units". The secondary

as PTi ded S eam atstdaqheds2s/ BIRvilded dud hlc25£50 aridipdayback
format, 1920 x 1080 format, or 1280 15 x 720 format.

- contrpilGLs esfowmcdniexaibbeobfa Pieture. | A MEE pfea Wifdeo stream, .

.. figure shows -that only the primary video is played
Which R Vel predce WRATKICORRE hoiAD PTpant DAt beckebhersto,
. that a video in which the secondary video is
is caddser I bR PGS ehéOPr VRt V- video is played after
the time EOInt %f 20 Thus, the secondary video stream
§ d ﬁtﬁﬁﬁp?ty of pictures, each of which

pst ?e” oS 1%ﬁ32§%glg%tag§ifpe{?%‘g§%§§?f%ﬁwgs%&Rﬂme“tary
or b 1oBLG %wo;“daf Lo BLER G R BEG U 18 Bt Shencec
by co{%rI OR tYlI %fa !:tgorg‘f {:%18 ! e&:%%’da evf&%é ggream with the

V|deo StFeans

prima?‘yeﬁ@é@rs.}frﬁ&ﬁea%etﬁ&é% gt:'J:ééanl%Xﬁg Wuﬁ%i&& sEAM M format,

as the prinmary video stream besides the

MpEezﬁ-%%ns‘f&éfo \égsiégm 4Ly W CAtiked vi e MK rebkieBat, and
<Primary Audio Streanr 18 WO 2007/018308

inc1 el d\Pfé&ﬁ@@éé&?@atlmﬁUﬁitémr Y TRHUO-HIR PP XM E stream is in

streans for main audio tracks of the notion picture,

525/@%598 ARt S6@§/5d‘@71@"eb”§5ﬁnﬂjd'1@2§t§ e EHEhMIE or 1280
CM audi 0 stfeam format, DTS- HD audi o streantfornat

% 72d0@ggggtaudlo streantfornat and DD/ MLP audi o stream
format. Tinme stanps are attached 5 to audio franes in
t FErQUdi hosisr @ansxandid ef Hbackeconbioturs. pahtofipde shows
that only the primary video is played until a predetermined time point
tp. It can be seen that -a video in which the secondary video is
superimposed onto the primary video is played after the time point tp.

Thus, the secondary v:'tdeo stream is composed of a plurality of pictures,

each of which is superimposed onto one of the p’icturés of the primary

‘video. As the secondary video stfreams shown in FIG. 6, secondary video

. streams to be multiplexed into an AVClip, which is the same AVClip where

the primary video stream is multiplexed, are called “In_MUX secondary
video streams”. General elementary streams to be multiplexed into the

same AVClip as the primary video stream, besides the secondary video

streams, are called “In MUX streams”.

<Primary Audio Stream>
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inunits of an audio frame. A unit of an audio stream
which is a unit for playback control with a tine
war@ampisads ached thereto, is called "Audi o PreBenimoa15991

Unit". Note that, although being not recorded on the
BD- ROM her e, audi o streams for sub-audio tracks of a
nﬁhﬁoprpnmwra@dlmosiaweear@alanreds‘s&maﬁoy Bath euticearacks of
<PG streant The PG streamis graphi cs stream

the meioiest bicturey and Gbeiftdmansi of éhe BT Iy Afligyet repres énclude
are a plurality of streans that respectlvely

LPCM agfiespbhgan of armditur ATSTYDoRufAR gbiRERAN fpeHiahs DD/DD+ audio

Engl i sh, Japanese, and 15 French. The PG streamis
Strea@dﬁ%é@@éd oRAG etato SEGRRALOTUALN ddMepigmps are attached

oo o R T S TR B o e
in un%%iﬁ%ﬁ 22 and FND LERR of aé;gdﬁg'ﬁf‘gfeqné, yhich is a unit
cor oIS argusoabﬁ%“% B B D, Bt o
proseIRETN e o PRan  Hhe P BAT et ol ?%Ebgae?)on the
BD- Rogsheﬁef “;E‘&cﬁ '%‘}reéﬁgnfé‘f éJ}?‘t u‘?ﬁ 'Cgﬁcﬁs @E’ o't'loln picture

a graphi cs obj ect. I's a functiona
n f fggﬁgcontrol in displaying a
are Cg% ??t eé&%%éﬂﬁggggéc%%trol i ncludes Cut-In/CQut, :
FQ@@ Lotk Qs Col or 25 Change, Scroll, and W pe- | n/ Qut .
It is possibl.e with the page control "by the PCS to
- aghiemes 8rdispkaygeidads, sifl%anﬁéﬁ@zﬁ@iﬁ:utfl@@lJ‘Qul@tlitldﬂﬂrltten
current subtitle while displaying, the next subtitle.
in a Besigdegel heri¥eseati elurE aphi 68 Str&ais, tistr eabectively
representing 19 WO 2007/018308 PCT/ JP2006/ 315991
correspbhitt®s, phbr&hi ar efnvdnguidddsplextcas mholt bk, sEmnese, and
AVClip as the primary video stream include text
FrenchubtThd @G( $exd8T ) sstangarzed Jhef uretiSal ssaogmmme sagech as: PCS
streanms representing the contents of the subtitles
(PreseinthtichacCacterl cBdesent )y t heS BOPROM st Badarel, Sagment) ; WDS
conmbi nation of the 5 Presentation Graphics stream and -
(WindpexbSTimt Segmens) £ A0S dOa] e PCheiige Segment) ; and END (END of

Display Set Segment). The ODS '(Obj ect Define Segment) is a functional
segment that defines a graphics object which is a subtitle.

The WDS is a functional segment that defines a drawing area of

‘a graphics object on the screen. The PDS (Pallet Define Segment) is

a functional segment that defines a color in drawing a graphics object.

. The PCS is a functional segment that defines a page control in displaying

a subtitle. Such page control includes Cut-In/Out, Fade-In/Out, Color
Change, Scroll, and Wipe-In/Out. It is possible with the page control .

by the PCS to achieve a display effect, for example, fading out the

current subtitle while displaying the next subtitle.

Besides the Presentation Graphics streams, streams representing
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stream'. <IG strean> The | G streans are graphics
streans for achieving interactive control. The
wo piognes3vs ve control defined by an |G stream i BCEIP20460315991

‘interactive control that is conpatible with an

interactive control on a DVD pl ayback apparatus. The
subtijtGest rduinh are oapased ipfered ditondhe S3eg AVREEPAR Rhaprimary

ICS (Interactive Conposition Se rrentg PDS (Pal ette
videeFhnfam oANSegAENEFXT afdPEHS § og‘f%?&i‘t Defithiagmen The textsT

Segnent). The ODS (Object Definition Segnent
streamﬁqétrreoﬁ"aafe%?gmr RAE LR M CORtERLSy aghﬁe%)%\b?fé&les with

Buttons on the_intera e screen are drawn
Charakﬂt@rraqudfsof stith B?a%ﬁ? gQMob‘ité"@ld? drhe Pﬁ%’“?%?ﬂ‘a%%oc“e of the
I, niti Segnent) is a onal se “
ProsqERel ARG FHEHF R r gl aphT EO B, Bt Lot "aZextsT

Lnteractlve Conposition Segnent) is a functiona
dnment that achieves a state change in which the
ate changes in accordance with a user

oﬁé%g%F%% f?llgrhe I CS irncludes a button command that is

eﬁ%&y&%ds%@QQE?ééﬁg%&ﬁgﬁi&Qn ﬁ%ify} Eéhi8§fﬂé’fﬁ¥éract1ve

on a button ocat i on map

contz%ﬁerrenltlﬁrylrrctterr%mvée%hg§gl @%f&ﬁ@dBQ'ngﬂ IT@esi:féém is an

um of the PID allocation map indicates

stre

intefBHtiRl SokdRgesnat i Bem ?gbfbié(Hﬂ%hCQhLﬂﬁtéﬂ%%kﬁ@be@bﬁﬂkol on

el enentary stream all ocated to each of the ranges
a Dviien ekl bghbeat s effelr ed st@eamCos dedgpdged S Ffunctional
description, the follow ng can be seen: the program
segmdTRid ls,ﬁc}alalsecmctsi [itdfe- PR cangss iafi OxSd@fsnt hePBERPalette
~in the 20 WO 2007/ 018308 PCT/ JP2006/ 315991 range of
Defirddi0d Sethenpyi nany oDIe@isitdceameifant heon abggnait) . The ODS
Xxidl; the primary audio streans in the range of
(Obj ¢l IRF ihat Oxd 19€gmd?G )stirseangunetivhel r segreergf hek2@@fines a
to I 2IF;, IGstreans in the range of 0x1400 to
graptQckd tEjeand | BhiMdsSeconbear yneedect ste esgissdm atee drawn by a
range of xIBOOto 5 Ox1B1F.

“ plurality of such graphics objects. The PDS (Palette Definition

- Segment) is a functional segment that defines a color in drawing a

graphics object. The ICS (Interactive Composition Segment) is a
functional segmént thét achieves a state change in which the button

state changes in accordance with a user operation. The ICS includes

'a button command that is executed when a confirmation operation is

performed on a button.

FIG. 7yshows a PID allocation map for elementary streams recorded
on the BD-ROM. The left column of the PID allocation map indicates
multiple ranges of PIDs. fhe right column indicates an elementary

stream allocated to each of the ranges. When the figure is referred

to according to this description, the following can be seen: the

program map is allocated in the PID range of 0x0100; the PCR in the
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As can be seen fromthe PID allocation map, the ranges
for the primary video stream and for the secondary
wo2@en1sis eans are different. The PES packet sPef/Jr2oes/315991
‘secondary video streanms for constituting Picture in
: Picture have different high bytes fromthose of PIDS
rangeobft Bl 0010 PES praidiestys vbflee et gaammnythe degast pEairl011l; the
Therefore, even if the primar vi deo stream and : .
primegycondie phredss st rtdensange qhoxlpPExed J%tld FonBCG streams in

AVCl i p, the PES packets constituting each type of t

the HApBOOE PEARD on DBASTE G oH | TP a0 ERer Erdeetn e 00 to
by referring to the high, tes of PlIDs. . <BD ROM

0x14 t:rae@&I&P@%ﬁ%ﬂﬁﬁ%?ﬁ%ﬁirww Hife TaBYEr P 1800 to

files to which an extension "clpi" is attached. Files

' 0X1Bl.F('00001. cl pi and 00002.clpi) to which an extension

n | rn H h d N O - .. : - h .
DR POt I TARAGBRerD PAPSPRETT bR SRenTAVET o the
. FlG., h [ I f j -
oeinf o N B AR A Ry g ppgevecen
. t H r H H . 1 . 1 ' 0
" 'ér% LF%? d%%k%t'fsg?ll? 2t91e' Eggéﬁ%ff@ldbgcéﬂ@é%ﬁns 'f%)ai constituting

ng therein information regarding the

PictLﬁ%thFﬁi‘étiuke"%géqucf?ekgﬁeqi% %g{:é@ £R8T ehBse ofS_lID_]cI:DS of the

Information regarding the A guence and the

PES pf 6¢ th%%firﬁa)rg Progs apboh 0(rhestobi-a89 SRer £f Bhe primary
I nformati on regardi ng the Program Sequence; and iV)

videq SPAEACLRY is8bbRaFR I dbBfs® reEhk (e’ multieo I'eddpd i ®one AVClip,
i ncl udes "application type" indicating the 21 WO

the - B H=Q1k8898- KT IRA0QRY 3be9typappti tiat i widdy pecwfarishean be
AVC'ip referred to by the Cip information. Referring

supplied be aClii ptafentabibovlet tgntdfderitricoto athenheghérytebeof PIDs.
application type is the MainCip or SubCip, whether
Vi<dun-Ro8 conthatumed,2: o€ livhelrh@rrosttiibh>pi ctures (slide
show) are contained. In addition, the 5 _ ,
abose- aentiesnetbeBE | ben tdiwig ahaareekbenieser i'bepi T Astdigached.
dipl nfo. :
Files . (00001.clpi and 00002.clpi) to which an extension “clpi” is
attached store Clip information. The Clip information is management
information on each AVClip. FIG. 9 shows the internal structure of Clip
information. As shown on the-left-hand side of the figure, the Clip
information. includes:
i) “ClipInfo()” storing therein information regarding the
AVClip;
ii) “Sequence Info()” storing therein information regarding the
ATC Seguence and the STC Sequence;
1ii) “Program Info()” storing therein information regarding the
Program Sequence; and

iv) “Characteristic Point Info (CPI())”.

The “ClipInfo” includes “application type” indicating the
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- or whehhesped Lo PIGRITRPCS ke SYUe AT P AR RS A,

The Sequence Info is information regarding one or nore
STC- Sequences and ATC- Sequences contained in the
WM 0®B308The reason that these informtion arBCT/JP2006/315991

provided is to prelimnarily notify the playback

apparatus of the systemtine-base discontinuity and =~ |
applidesignr fyp¢ a0 thendVease webeorad me by. thRa¢lir information.

say, if such discontinuity is present, there is a
Referzdswi b9 i thet Katiranpes add@van tifdicakdps tHe WRaher the

val ue appear in the AVClip. This mght be a, cause 'of |
apo) igaftdspi \pe B APBABLICHRE SSeHIRTOE | MReERE Bides dsgartained,

i ndi cate _fromwhere to where in the tr.anspo%ﬁost ream

e

@?kéjniflon’ the
Info.i;s information.that jndjcates a,sectio call
abovarBEssi aRPSe B AL o1 IR ro PR BN ot BHirE-
ar.e constant. re, "Programt is a grou f
oI o CRIGCAT caheCt et MaVE TR LB R T e B3 s O more
_dor nchro [ T I on_t .Pro
sro- RSO S BLaYBRcks TR RRaOny' I AR B 0N eason
a S, [ j Rr.ogr
chas RS OPRELEH AL B 00kel 20,2 MOLEOL DB MpRATy e
R IsClE Lhe P50 & 0NE S0LS s £BANBR: 1Sy ad@h ival
play e%anp?%ra\g&r?gc&nt. S? whi cﬁ?nt he PI D gf t he vli e%. st r%gﬁmrlva
time-HARICE s cOht EnPOI Nt Ghavhighibheay! VP Sfichk NeiddfRAnuity is
stream changes from SDTV to HDTV. Next i s descri bed
presddte €haracierid fdssibainnty! s aTherd ead bhners 2bhLuthave the
in FIG 9 indicates a close-up of the structure of
same GR1LueAsphash cal etde hycihe. | eRds|hightt s at Beu&Plofl slefective
- conposed of Ne pieces of EP nap_for_one_stream Pl Ds
playdddR- mamhd geqoases theamsRbrdfided vo 1RBigape ffabmotere to where
stream PID[ Ne-1]). These EP map for one stream Pl Ds
in tH22 tWen2p0rf 0418308, REE IPRO0GY 310 RI'CsakrecERegugyst Gl .
the elenentary streans that belong to the AVOip. The
Erhraprogramflofoets onfotrationdtbat dsydiicatassoetation (called
with an entry time (PTS_EP _start), a packet nunber
“ProqrSRNSERushaet) it the enpgyapoditicithewkentenhe acepnstant.
Unit is present in one elenentary stream The lead 5 :
Here/ {"Reogudmi nig ive grPyref isdgmentasy aStrene ipasfhawre 1n common

internal structure .
a time axis for synchronous playback. The reason that the Program Info

" is provided is to preliminarily notify the playback apparatus of a point

at which the Program contents change. It should be noted here that the
point ét which the Program contents change is, for example, a point
at which the PID of the video stream changes, or a point at whi-cﬁ the
type of the video stream changes from SDTV to HDTV.

Next is described the Characteristic Point Info. The lead line
cu2 in FIG. 9 'indicatels a close-up of the structure of CPI. As indicated.

by the lead line cu2, the CPI is composed of Ne pieces of

EP map for one_stream PIDs (EP_map_for one stream PID[0] to

EP map for one stream PID[Ne-1]). These EP_map for_one_stream PIDs
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of EP map for one streamPID. it is understood from
the close-up that the EP map_forone stream PID is
wa@owposssm of Ne pieces of EP Hi ghs (EP_H gh( QCT/aP2006/315991
"EP_Hi gh(Nc-1)) and Nf pieces of EP-Lows (EP-Low(O) to-
: 10 EP-Low (Nf-1)). Here, the EP-H gh plays a role of
are EPpekpatdinghappbendsitasy streames Sﬂ’NtEPeg@%@ ttoafet MECHEs The
EP start of the Access Unit (Non-IDR  |-Picture,

EP_mapQie PRépmrYiomisiat HadEPatess piragssackaienpyith an entry tine
I ndi cat i ng |l ower bits of the SPN EP sﬁart and the PTS
(PTS_EP_staFf) ofd ekt BYEPhi tSENGIF_BBRIT) - BF 3rd g Position

I DR-Picture). .15 The lead lLine cu4 in the fi ‘
where; FIH?C%?%%S% Uoris &8 Upr giethd 1 Pﬂ?e?%%?er&%réfcﬁgrga%f The lead.
, ndi cat.ed the_ lead lin
Line 533 HOhel T8 GRHGSRMEBT CLOGP-PB. T THu Rt L Structure
£ EPthat %s a reference I alue to EP Low, "PTSEP-H gh [i]"
of EF BaP_afi ¥a-¢8T5fef TBi ts of the PTS of the Access
Urilt (I\i.osnt Iha\fméien? th;olé{re 341%% Pi C\%ﬁg e); ﬁ@gesé% SP%QP the

H| gh[l] cat es upper S of t

o e g WML P, e, LR g o o
(EP Hl ﬁr??%f“? 'Fﬂ> hggh Né’“f Rels] ﬁ?t}? %@% t%‘fq%?“ﬂo% }i‘ﬁLow to

ucture Low I ndi ca e tead

EP_ LO%L(II,éf H")Ie Eﬁ !rgw(ﬂl')e E%‘t (1§5h }EP%&’Q% P{of indicating upper. bits

angl e_change  poi I ndi cat eS

of th\@@bﬁeép tsf&%r%%ﬁssmé]d;z@aﬁcg@&& Ut thiSpdBedPRnit (Non-IDR
. picture;” "Lend positionZoffset (EP-Lowid) " that

I- Pldtﬁglecﬁlﬁes-ﬁlﬁ%u%é?e 20h {HREEP aYf BERENEI RO SEE Qﬁ&l@ﬁting lower
S EP_Low EP_ Low i d)" thal indicates 23 WO

bits 8@@%@@5&3@8 PCTAJBRAGGL3ITHISD stomenbrhiHesaebeddonPT INon-IDR
of the ACcess Unit (Non-IDR I-Picture, |IDRPicture);

I-Picande" SN ERR-tmftEReclow i d)" that indicates |ower bits
of the SPN of the Access Unit (Non-1DR I-Picture,
| DRePiletadr d)ine . Hedein tEP- foguiel"indlcatasdentdliisérupopt the
ddentifying a given EP-Low. 5 <Clip Information

1nter®a@| sinetdore2 of BEP VHjgh. As indicated by the lead line cu4, the

EP High(i) is composed of: “ref to EP_Low_id[i]” that is a reference
value to EP_Low; “PTS_EP High[i] ” that indicates upper bits of the PTS
of the Access Unit (Non-IDR I-Picture, IDR-Picture); and

“SPN_EP High[i]” that indicates upper bits of the SPN of the Access

‘Unit (Non-IDR I-Picture, IDR—Picture)‘. Here, “i” is an identifier of

a given EP_High.

The lead line' cub5 in fhe figure indicates a close-up of the
structure of EP Low. As indicated by the lead line qu5, the EP Low (1)
is composed of: “is_angle_chénge_point(EP_Low_id) ” that indicates:

whether the corresponding Access Unit 1is an IDR picture;

“I_end_position_offset(EP_Low_id)f’ that indicates the size of the

corresponding Access Unit; “PTS _EP Low(EP Low_id)” that indicates
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- IDR-PiREUBD RAWA an@NLEVetOs(5hdidated s

Here, the EP map is explained using a specific

exanple. FIG 10 shows EP map settings for a video
wargam3ef a notion picture. Level 1 shows a pPOTIIR0OG3N5991

of pictures (IDR picture, I'-Picture, B-Picture, and

P-Picture defined in MPE&G4-AVC) arranged in the ord

- lowerofbifisppay.the0 PEVelof2 ShowdiceRESt it taxi¥ORoR hd - PlCture'

pictures. Level 4 indi cat es a TS  packet, uence _on
Elflflwg‘ﬁ aftﬁh?elOE@r bits

of th?%%bbsé\ﬁf’tﬁgﬁ%%%h bt L Bfadlie abreBlnrett) Mhere,
“EP_Lawegd’g?iin a8 oRRt At o | Cﬁeqvﬂ%fwg%ip%f%ﬁ‘?%t e
(s S?SL%?%HE%U% mEB e e oh L enbpy MR S RS S o
CreTe) e 2Bt 1Y SR LG HoPAS 'téf}??h%? Hgbip; o F16- 10

‘ shows.I E%g@%ﬁ:slieg:ﬁ: nﬁgf ﬁf‘ta( aé&%%sg{:]\rQ%g _% ieli le%glfr()en° ‘Level

1 sho&g@pgs?lulsa(l%gya%lfeglb‘@uﬁeé ' JIE?DRSth"c'tHQet hflﬁicﬂzdfée B- Elcture,

information. - FIG 11 shows the data

and PSHLHﬁSPé %e?&néaelﬂ: Maykh sy nformbkanin i bhdtsaiedisplay.
lead l'ine npl in the figurée, the Pl ayLi st

Levell Qf SRR ieR + 2R inGludes: tiRipIBatiRe s iRl @Nindicates a TS
(MainPath O that defines MiinPath; PlayListMrk

packetNkegiBh O Phaytnd-stdfr lkey) TLénel ﬁaﬁxdmeatéha@éﬁ:\.nw df the
ot her extensi.on data (Extension Data). <Pl ayLi st

EP malgdf ormati on Expl anation 1: MiinPath Information> 24

~ WD 2007/ 018308 PCT/JP2006/ 315991 First is described

t FessMrienPatd. thEte WMai hRat himes axi a@fbaekepal h arhdtbDRi picture
defined in terns of a video stream.-such as the primry

or anvidebctard ianpeemind streach tAsis. pdichted toy tihe Hrer éwterval
nmpl, the MainPath is defined by a 5 plurality of

betwq@reaéypaccﬁntpbayﬁtce'inthﬁfbmmpp@nts Flaybt emisngpphexiafely one

#1
second. The EP_map used for the motion picture is set to indicate tl

to t7 with the entry times (PTS_EP start), and indicate entry positions
(SPN_EP start) in association with the entry times.
<PlayList Information>

Next is described the PlayList information. A file (00001.mpls)

to which extension “mpls” is attached is a file stéring therein the

PlayList (PL) information.

FIG. 11 shows the data. structure of the PlayList information.
As indicated by the lead linempl in the figure, the PlayList information
includes: MainPath information (MainPath()) that defines MainPath;

PlayListMark information (PlayListMark()) that defines chapter; and

other extension data (Extension Data).

<PlayList Information Explanation 1: MainPath Information>
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to Playlteminformati on #m The Pl ayltem i nformation
defines one or nore |ogical playback sections that
w@onspisw e the Mai nPath. The |ead I[ine hsl inPahi@2006/315991

-figure indicates a close-up of the  structure of the
“Playlteminformation. As indicated by the Iead |line
1Gilmst ist hesdiipact e MﬁftDP@f@ni oAheMaigisddets gfplayback path
"CAip_ Information file name” that indicates the file

that pangeBinadhén beaydadk asEtEeorsi4fagr FHENOAS oihg peimary video
AVQip to which the IN p0|nt and the QUT point of the

‘and 2p| aypye ksEen-on bel ong; "Oip_codec_identifier" that

i ndi cates the AVd.i p encodln

t hgt 1051catRE %S %e?tﬁd-”g%w r ottalﬁh@’aépgﬁF %:geﬁﬂﬁq 53’ a

pLuragd Bigtt paggggfﬂ%‘legiwf R S %Fraﬁ”%msﬁaw 1
P

to pLpfrBh iR anl%aaaﬁ%ﬁt}ﬁg&%@ré%@aiﬁ coiehPhRkiet ringg one o

more 588?%%?%5’5% Y ParEL IR el i %#SE?%@ 1288t Mon:
egge lea l#.rl??théls fﬂ r[@h%(r%e{ %;ﬁg@ggcét %Féhﬁp of the

nd “pol n hée pl aybac
structtﬁg% of g‘lﬂ ?%%ﬁ@d, %P g{l&perggl %M@b?%ﬂ@ﬁ@gg line

en1randon}access _flag"

hs1, '_nd'ﬁ?é V@fémen{fo pe{ﬁ@&m@dt&%ﬁdom 1asccesscc§rﬁbc§!;ed . of:
md-point in tthe Playltem "Still node" that indicates

wclip?Pnbah ront 91?%_2{5[ i }Lllldfjéaslfgsaytl@é theel aghe of the

picture after ack of the Playltem ends; and

playbagkNstabl 1n'f\391ﬂ9t1d5}€$ﬁ thBeave Ty dofvan Bt tign TN bBint and
time" indicating the start point of t he pl ayback

the O@@ it c@nchd E@a&bﬁ@k's@&&@ﬂt b&londMtclii fBcodec identifier”
ndi cating the end point of the 25 WD 2007/018308
that Pﬁ&ﬂ:%%%ﬁltw%ﬂch@i ayrhaai rge aldtibdzonsis i€ idangle” that
~ playback path. The playback path information is

indicaaeposetherthetl n-¢d nethoand theut - PLagltenrl Gisl2 gHdvs angle;
the rel ationshi ps between the AVClip and the PlayLi st

“connieftabiaddraritibavelkhat showscd tes tierhexi ©rofnothéo seamlessly
PlayList 5 information (PlayList tinme axis). Levels 2

connect 5. titow ChrreyitdecPkavldam aend the preceding Playltem;

“ref to STC id[0]” that indicates uniquely the STC_Sequence targeted -
by the PlayItem; “In_time” that is time information indicating the start
point of the playback section; “Out_time” that is time information

lndlcatlng the end point of the playback section; “UO mask table” that

indicates which user operation should be masked by the PlayItem;

- “playItem random access_flag” that indicates whether to permit a random

access to a mid-point in the PlayItem; “Still mode” that indicates

whether to continue a still display of the last picture after the

playback of the PlayItem ends; and “STN table”. BAmong these, the time

information “In_time” indicating the start point of the playback section

and the time information “Out time” indicating the end point of the
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that is referenced by the EP map. The Pl ayLi st
information includes two pieces of Playltem
wo ofoonmsads on: Playltem information #1; and Pl apdT/&rm006/315991

information #2. Two playback sections are defined by

"In tinme" and "Qut-tine" included 10 in the Playltem
playbankoseetion #bnahdt®raykt eiaiviveeknaatén #ZLhe playback path

respectively. Wen these playback sections are f
informathomelds conrposedaxf st Ihatimed dhfif 8Pehttinfe’om t he

AVClip time axis is defined. This is the PlayLi' st

t FAE- aXis sheWewkhen redgeionshimg sbefyesy Py AWy and the

define a playback_path that is different,fro¥1tﬂe -, ‘
PlayLAg) iBEoymafeami nfeYse Pl St ihiiomtacizds. ot150nhsaylist

sotor SRR T ISP BT LR EOMARE ity v
o F005HRELA SR SRR um of the prosent
9581 PLngs 200 AR DD T Sl o, miayicen
insod OE4EPS PR BRI PR OB OB kUL 42
ruo oI L2l £, AN L 180,200 ] L GHIO snciuces

in thé\la\nb%%ﬁ%g}? RHE&E@&%& 1 ahd Pﬁ.é?&teﬁq_ﬁ%gm_g‘@iéﬂ‘#é‘{ E:gisf)@btively .

romthe inside towafd the outside o

When +1RGA p1 84194 @08:200nsThee hraekgkd, GOAPAS adioftha t| Bads FRerent
- area, a volume area, and a | éad-out area. The vol une

from Bh&€AVALitheihboites hasqarimyuer maedelis madepupyLOft @ime axis
- physical layer, a filesystem|ayer, and an application
shown26n WRv2Q07/ 018308 PCT/SIPR006h B 50 derl vy er plhgvetk baith that
the figure shows a format of the application |ayer of
is dittherkacafr&t antrgavz200p byy usd fighimodithec PbayTisdn Uctformation.

In the directory structure shown in FIG 13, there is
aThegbdonettdsy ther ganczapt oow I uideBDaROB0100.
directory. Al.so, there is 5 a subdirectory "disk#1"
urdecal hetdragetaOp "or gani zat i on#1". The
The following describes the local storage 200 that is a recording
medium of the present invention. FIG. 13 shows an internal structure
of the local storage 200. As shown in the figure, the recording medium

of the present invention can be produced by improving the application

'layer.

Level 4 of the figure shows the local storage 200 and Level 3

. shows a track on the local storage 200. The figure depicts the track

in a laterally drawn-out form, although the track is, in fact, formed
in a spiral, winding from the inside toward the outside of the local

storage 200. The track is composed of a lead-in area, a volume area,

and a lead-out area. The volume area in the figure has a ’layer model

made up of a physical layer, a filesystem layer, and an application
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- subdigectpp¥ “omane-zeeeels#he

. prov:LId'é

directory "organization#1" is assigned to a specific
provider of a notion picture. The directory "di sk#l"
wo s00assi3ged to each BD-ROM provi ded from t hePCT/JP2006/315991
provider. Wth this construction in which the
directory assigned to a 10 specific provider i ncl udes
layerdi rleetal ilesntitiz foguresponds at §0BMRRANG thedanwpl igwtion layer
data for each BD-ROMis stored separately. Simlarly
of theolrhel $rdxmdeatz0Onbyt vsEey i direcsbr ry@eere ¢ he
subdirectory disk#1", the following information is
stlor eiche PRAYEFBRTY nFBFWEEIh FROOD02 NPT S ) ; 130 rtﬁere is a
i nformation ("00003.clpi" and "00004,clpi");
SdeEng TARFOBATCHERSH zﬁa%o' there is

foll owm ng descr| conponents of the |ocal stora "
a sulggectRey Wa@l&#% ARG e GhTeEEPBYi APORHA AT d - The

Avd ips. <Lpc e 200, Structure 1: AVQ |
tireckogy RereBbOR IR ﬁ 23 STFBLE] T PRI aFovider of a
mOth%g%rrJr% 86§00rﬂn2€(0 tﬁgyf ?’S}l% P The SJ1UbCI nf% rfgach BD-RCM
reans_vi,deq str.eans, audio streans PG streans and
d ?f? S PIRYFSEr owi ng gi ves a det ai | ed

0535 P B S A0 S T R o -

spec1ﬂ%ﬁé98’blc§éf UG 4R 8eQf ¢ %P@c’é aés $HQ QgrgQQ%ond?s5 t-Bh%D -ROMs,

ntary streans to |p exe into tthe Sub
downl%ra% abextRL 8LH %nﬁb@lvhg%t%rgaogc% p“sﬂiﬁil’arly to the

audi o streans having Pl Ds of

;nforgéttlgﬁ_%\ﬂf%e%eﬁﬁrt@@rﬂmﬁdiﬁouﬁﬁéﬁ%ﬁé B@Hdiﬂ%d%lo@%/ wcfilsk#l" the

to Ox1BIF; 32 PG streans having Pl Ds of 0x1200

follotw‘in 1rﬁiol§ma@ﬂ5n%% $toredit VO 2001/d1018808nation (*00002.mpls”) ;
PCT/JP2006/ 315991 streans havi ng Pl Ds of 0x1400 to

Clip Olndblmafsordt he("90003dalyivi daal SHOSanE . cEhoW; i rarfd GAVClips
14, secondary video streans to be nmultiplexed into an

(C000AChRps” W 0000 .divbEet ent AVCl i p where the prinary
video stream.is nultiplexed, are called "Qut _of MJX
S@ﬁmnfb&@owmn@ﬁbsﬂrxhﬂﬁﬂompaaaﬂtahxﬁthbéneaﬂ&ﬂyw$@6éaﬁb the
to be nultiplexed into a different AVOip fromthe

PlayList information, Clip information and AVClips.

<Local Storage 200 Structure 1: AVClip>
The AVClips (00003.m2ts and 00004.m2ts) in the local storage 200
make up a SubClip. The SubClip is formed by multiplexing four types

of elementary streams—video streams, audio streams, PG streams and IG

streams. The following gives a detailed description of the types of

- elementary streams which are multiplexed into an AVClip.

FIG. 13 shows an. internal structufe of the local storage 200.
The elementai“y streams to be muitiplexed into the SubClip are: +textsST.

stream having PID of 0x1800; primary audio streams having PIDs of 0x1A00

to 0x1AlF; 32 Out_of MUX Secondary video streams having PIDs of 0x1B0O

to 0x1BlF; 32 PG streams having PIDs of 0x1200 to 0x121F; and 32 IG
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primary video stream besides the secondary video
streans, are called "Qut of MJX streans". FIG 15
wabmwe1saol D al | ocati on map for el ementary st rBEeEmEP2006/315991

‘mul tiplexed into the SubClip. The left columm of the

PID allocation 10 map indicates nmultiple ranges of
streamisfsavifteePFPghf (dl40frtd AYL 45T es Aarche saepndaly yideqmtreams

al l ocated to each of the ranges. Wen.the figure is :
showry dneFEed 14 HaoongRRY Vodehi SLIREEr itpt Penmuihiplexed into an

follow ng can be seen: the programmap is allocated .
AVClim whéchlls padbel orentxEBY0b1P (e SCRAE P 1M Y ¥AgeC gttream 1s

Oxl Q01; PG streans in the range of 0x1200 to Oxl 21F; '

- multipdexsdstareapmliar t ARt oiniEXobeon ol Yidexsarramghe General:

crond RS SLASEm b  cange ol O SOn BSENUAG Y 0 e

,__secondary . video .streans_in the range_of Ox| B0Q to
Prinayy; BURSS HOEHR SOV AEs. 500 SHRCRare! HopliyprLE, are called
I nf ormati on> Next is described the PlaylList
out

P et ™™ n -t he tocal storage 20 200. A file
2.l I ' " el t '
.( sc’l)Kvaso té("gg?? %1)1&88312981'1 %%2 fg)'}/:sbeﬁ_ﬁg%(ﬁlagggl Streams

i nformati on a nes a group I'ng

; fonl | ' ‘ :
e g pRes o syl ptae o 0t CEoPd s
map 1PAHGEYS %%tﬁfé:igrﬂé J%rgléé Sk bNHOr Mahi o 51AS 3hOMA ir{HiLcﬂﬁ:es an

igure, ayLi i nformation includes: M nPat

elemdH=0,TBE 1O, EMRLARAIN D) e UFaEndefines . Maiidrtathe figure is
Pl ayLi st Mark -i nformati on (PlayListMark() ) that

refe@ld BESacARt 8 tSHIRat Be bt BFt RN, 08hé hed1 1dRfiNRESan be seen:
Subpat h; ;and ofher extension data (Extension_Data).

the pltRyriaft Rapals Hinuekbueasiof thde1Plangesbfi 0000 itk PCR in
and Playlteminformation are the sanme as those 28 WO

the ¢ 018308 RCTPEPROAGB1599thei natidee BDOROEDOanel 0x121F; IG
therefore their descriptions are Oritted here. The

“strednd Lowhegralescofr Had 400ecS0kpal ; itheorermtITOrt re®@h dyl itst range

I nformati on Expl anation 1:- Subpath | nformation>
of O:AMB@Oeasetdhreiavhi pRdih $reams dpbhb& rpeatde ¢&f PREYOF gro Ox1AIFR;
‘ the MainClip 5 which is a primary video, the Subpath
and seccadplraybhaddo prtteansf inedhe opange of 0x1B0O to OxlB1F7

<Local. Storage 200 Structure 2: PJ.ayList Information>
Next is described the PlaylList information in the local storage

200. A file (00002.mpls) to which extension “mpls” is attached is

information that defines a group made by binding up two types of playback
- paths called MainPath and Subpath as Playlist (PL). FIG. 16 shows the

. data structure of the PlayList information. As shown in the figure,

the Playlist information includes: MainPath information {(MainPath ())
that defines MainPath; PlayListMark information (PlaylListMark()) that

defines chapter; Subpath information that defines Subpath; and other

extension data (Extension Data). The internal structures of the

PlayList information and PlayItem information are the same as those
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the SubCip which synchronizes with the MainPath. FIG

17 shows a close-up of the internal structure of the
wbmpatdsos i nformati on' . As indicated by the arprOmIreo6/315991

in the figure, each Subpath ‘includes "SubPath_type"

indicating a type of the SubClip and one or nore 10 '

© in thpiBbc@éMofarglitRragferenthef ordeadwptions are omitted here. The

(L..SubPIayIteng?...% . The lead line hcl in the:
follopigar@eseulitsat d8eaSebpatdh up isrmeRkeéonst ruct ure of
SubPat hl tem i nformati on. The SubPl ayl t em defi nes one

Fom b Nl phstn a0 1o bee 1o sxprces Lhotyme 15 |

fﬁgﬁmgi ggiﬁh%%%%a}ﬂ ﬁZ'baaﬁQszgﬁﬁg Bl Q%%WGEEPE SdeERRCLP
whichy hg %rﬁwyaﬁx\g%?f s8° PePbe Bl oty YHRFG G cREined for
cre RO R Fe SR R e

CFERont GPYORE oG BT AFLAE RS AR (T pPEBa T oS bpath
sncorBRERP g Ero TPy SHRL AL 8, L0 D L) i dipats
tnoz i LAy YRS B LSRRI Boan cne o nove
pieceggj%ﬂélé{%%{gnpriﬁ%}aggtiwga.xsg%amjlayxtem<)...> -

_ tion_file_nanme"; " |p_codep_idéntifier";'
25nel 8kah0 1946 hel Oln; theubPhayd tamildatlls®’ close-up of the
SubPlayltem.Qut _tine"; "sync_Playltem.id"; and
structs¥BCost gutpdThitel Phaythefon.The :
"Cip_information_file_name" is information that
URiHGUShYP1 SPRLdrnt idesiAeSWd bp Bors espakrai-agyt otidwn playback
SubPl ayl tem by describing a 29 WO 2007/018308
pathsPCEPIP2006/ 8150 Hhe MMdimpPaang afidthe @hed imformssobhe type

The "C i p_codec_identifier" indicates an encodi ng
showisigs hem tedech@lafvEtk pathise atees yn@uSTQ Zed] @ th uiiegtfelipPath.
i.ndicates a STC Sequence at which 5 the SubPl ayl tem
When ailes.SubPlayIltems use subpaths of the primary audio, PG, IG,
secondary audio and secondary video, these SubPlayItems synchrohize‘
with MainPaths using PlayItéms in the PlayList. The elementary streams
used by the Subpaths for the elementary stream playback are multiplexed

into a SubClip, i.e. a Clip separated from the MainClip used by the

’PlayItem of the MainPath.

Next is described the internal structure of the SubPlayIltem. As

. indicated by the arrow hcl in the figure, the SubPlayItem information

includes: “Clip information file name”; “Clip codec identifier”;
“ref to STC_id[0]”; ;‘SubPlaylﬁem_In_time”; “SubPlayItem Out time”;
“sync _PlayItem id”; and “sync_start_PTS of PlayItem”. |

The “Clip_ information file name” is information that uniquely

specifies a SubClip corresponding to the SubPlayIltem by describing a
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The "SubPlayltemIn_tinme" is information indicating a
start point of the SubPlayltem on the playback tine
W@2003/008308 he SubCl i p. The "SubPl ayltem Qut _ti nECT/$P2006/315991
‘information indicating an end point- of the
SubPl ayltem on the Playback tine axis of the Subdip.
file nemghef "then€lRpaynfenndtdton.s i nformati on uni quely
speci fying, from anmong Playltens naking up the
MEhe Pt H,p_soBkayldethifien” wietcates aguimagingedystem of the
synchroni zes. The "SubPlayltemIn_tinme" is present on
AVCliphe playback tine axis of .the Playltem specified with
the sync Pl a Iten1id. The "sync_start_PTS of Playltenm _
. ﬁare(: Feds toup Th 18 [0 rema el Koy dirstef uBRuSeansare at which
he_start paint of the SubPlayltem specified by the
the S§BB#@§§W?@HﬁHﬂ? tinme is present on the playback tinme

A U R IR RS, W
s ol B T, B AT 0 B o anp

3 TR 0 ol T R et e s

Pi =
of trE %&gﬁfa Iﬂé}n %%htthboma@patéggfﬁgtels gggp?g;hge: r%ﬁ@géié)

u ec 8 '
oo e ] e TS 9 e, e

amongl 1299 t8hs V\Jﬂék‘z{hé heo usies wpanrfrerdBd -2 d1egk tepetathoRhiéh the
be a synchronous point wth the Playltem specified by

subp1bReSy! %h%%higé%l drhkm e 1693€ e & indehei s present on the
unspecified value is set in the Sync

* playb%tcﬁfﬂm% §xpé‘; ofl eyl begyansh kpeci Subhayhtem spet GabeS tem id.

t he pl ayback of a secondary video stream the 30 WO

2@@1@ AR08t Rt/ PR 036/ B4 pR%h” BubPtaydd emitieal t mesaccuracy
: "asynchronous Picture in Picture". <Details of Subpath -
of 45KiEQr watitontlke sSalPaphinily pet> tHeuSubBheylitles smeified by the

description of the SubPath information. Next 1is
SubPldgdtenbed time SslpRatshnt ppechapbaykaviakime sxagiafgtie hpyltem

O to 255 is 5 set therein, the SubPath type indicates
specifiat vkutmjt}@e syng¥5h@yltp3§mdt heln the case where the SubPlayItem

defines a playback section on a secondary video stream and the

sync_start_PTS of PlayItem of the SubPlayIltem indicates a time point

onthe Playltem time axis, the SubPlayltem realizes “synchronous Picture

in Picture”.

In addition, an unspecified value (OXFFF) can be set in the

. Sync_Start Pts_of PlayItem. The unspecified value causes the time

point, on the time axis of the Playltem speeified by the Sync_PlayItem Id,
at which the user performed a lock operation to be a synchronous point

with the PlayItem specified by the Sync PlayItem Id. In the case where

the unspecified value is set in the Sync_Start_Pts_of_Playitem and the

SubPlayItem indicates the playback of a secondary video stream, the
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SubPat h defined by the SubPath information is. Three
typical types of playback paths expressed. by the
wbpatdsos ypes are expl ai ned bel ow.  Subpat h TRQEEBIR2066/315991
Qut - of -mux and Synchronous type of Picture in Picture
10 presentation Path In this case, the SubPlayltem '
SubPldgl teresrenlRizesul’ @symeiR @tanse Plﬁtayba@k Hegtvngi-ch i s
pl ayed in synchroni zation with an Qut-of-nmux. The
ekesbai b3 W@t&@@ﬁﬁhug@ﬂomﬁtﬂk@ Fat SR ultvPsPexed
into a SubClip-i.e. a Cip separated fromthe
MERHEIGqRoikPeR the WW%@ t@eﬁ%att@n%ﬂ?om?etwn Next
Mai nPat h, Subpath _Type = 6 : Qut-of-nux an
is depgliRad GREUSWRRAIELGIPRI ctiIRR nVRTie Lﬁaélglﬁﬁegﬁﬂ?aq |t6?n255 is

cet ha b SRt SRR e SRS B BB Beeh ehe
soreeE et G B S UL 45 e Bt s o
Iexed int o?ﬁ Sub

i LS8 SO B 88 LD AU 40

e, SubpPat h ncI udes onIy one SubPlayltem 25 Wen
S% Bg??hﬁ eé of the SubPl ayltemis set to "6", the

| d T I .
fﬁcg fugﬁ greaﬁgeﬁ§¥gﬁg&€%%g §%gg03%%ggg%gg?8n%11 Picture

'é’ﬁ!ky Subpath Type = 7 31 WD 2007/ 018308
preseé@%?%’;ooalslsggl :1'n- MUX and Synchronous type of

Piret yig o RaBleCt whe @ﬁ%@@@&?ﬁé@ndefﬁﬁéb|£ bhESufaSen Picture
t he SubPl ayl tém defines a Picture | n Picture playback

playbBakNpdth Gihilcs P ayed,ddn 1ﬁY§%IﬁkE}QfUrZ1&thQBnVWiih ah’ utAYE-mux.
stream 5 That s, when pat hType = 7, the
The éﬂéﬁ@ﬁ&ﬁﬁﬂ:ﬁﬁkﬁﬁ@stuﬁﬁﬂ i théSpath are multiplexed into a
SubClip—i.e. a Clip separated from the MainClip which is used by the
PlayItem of the MainPath. '
Subpath Type = 6
:Out-of-mux and Asynchronous type of Picture in Picture
presentation.Path

In this case, the SubPlayltem defines a Picture in Picture

playback path which is played out of synchronization. with an Out-of-mux

‘stream. That is, the elementary streams used in this path are

ﬁultiplexed into a SubClip—i.e. a Clip different from a Clip used by
the PlayItem. When SubPath type = 6, the SubPath includes only one
SubPlayItem. ‘

When SubPath Type of the SubPlayltem is set to Y6”, the

sync_PlayItem;idandsync;start_PTS_of_PlayItanbecomeInvalidandare

set to 0x0000 and 0x00000000, respectively.

Subpath _Type = 7
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path are nultiplexed into the sane Clip together with
the elenmentary streans used by the Playltemto be
w@b@yesy nchr onousl y. Thus concl udes the descrPCpir2006/315991

of the SubPat htype. <Details of Subpath Information 2.

Rel ati onship of. Three 10 Objects> Here, the three '

objlecMEX rerath SGutICHdrps1s hypﬁsﬁiﬁcatu5$dﬂa@ectmmﬁ.presentatlon

Pl ayLi st information in the local storage 200 and the
Path MainClip in the BD-ROM FIG 18 shows rel ationship of

SubCips in the |ocal storage 200, 15 PlaylLi st

i Fnortidsi onsen the PeeRlavtigmgelefoneand EHENEEnER| picture

on the BD-ROM Level 1 of the figure indjcates

playbsgl@atswhies éatrlayechin |Séfa§hr0§% %?%Jg@ 9160 anakn éﬁ%}mtream

in Level 1, there are dlff ent. types of Subdl

That dg&¢oNBaR ySWIRFES_S¥P8aT / 'a yg ahYi ® %?ar“ésaﬁﬁseg P@ this
st ream and | G stream An hemis

path SESF%%’C#I&@%EH& %cﬁ%ﬁa{&% %Oz%% EF. WL eiementary

Streafit GRRcPSEe THEVE Oert4 T Bve E'y?é‘ék%%?ﬁ%slsva
t t f Rl
ﬁ%ﬂﬁé%g#ﬁfﬁme S e i
ti PI I
RS | ISRy S URRAY 12 EM RER ORI 4 Three
Objedtggornatlon fllenane of the SubPlayltem information
plfays a role in SubCip selection, selecting. an

Q#ex%f %&%@%ﬁﬁtsamééﬁ%dbdquaft he ﬁ}le&lxeégk K storage 200,

. secti dn specification from anong t - of -

PlayL%.gQ7i9§§§ﬁg3c iR3aTh A R20Q06633 5990 r Q@U‘D‘ar\@ltﬂé ﬂéthllp in the
mul tiplexed into the nkts file stored in the STREAM

BD-ROM.rectory. It can also be sSeen that the
SubPIayItenllN time and SubPlayltem Qut tine play

raes 18 gelknidiatibesiiardt gabolipndretide 1dzapostdranfe 200,
t he pl ayback secti on.
PlayList information in the local storage 200 and the MalnCl:Lp on the
BD-ROM. Level 1 of the figure indicates SubClips present in the local
storage 200. As shown in Level 1, there are different types of SubClips:

a secondary video stream, a secondary audio stream, a PG stream and

an IG stream. Any one of them is used as a SubPath for the synchronous

playback.

Level 2 indicates two time axes defined by PlayList information.

The lower time axis in Level 2 is a PlayItem time axis defined by the

- PlayItem information and the upper time axis is a SubPlayIltem time axis

defined by the SubPlayltem.
As shown in the figure, it can be seen that the-

SubPlayItem Clip information file name of the SubPlayItem information

plays a role in SubClip selection, selecting an Out—-of-MUX stream as

a target for the playback section specification from among Out-of-MUX
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The arrow Sync PlayltemId plays a role in specifying
which Playltemis synchronized with the SubPl ayltem
wabm7/osspoc_start PTS of Playltem plays a rol e PEI/JP2006/315991

‘determining a tinme point of the SubPlayltemIn tine

on the Playltemtine axis. 10 Thus concludes the .
streagesdright hoa mofl ttipd e8gd Patte theommiy dhle AITRC dbltes ATREAM

STN Table is a feature of the PlayList information in
directheyBD- ROM and | ocal storage 200. The fol | owi ng

descri bes PlayList information in the |ocal stora%e

204. £8NThelSTN kabl¥ee$hoksatouther ﬁﬁlP?Jrf@rTetem IN_time and

el enentary streans nultiplexed. into the AV
SubPl@yééﬁmf%th%@lem Boted dﬁhﬁﬁf&ﬁlf’lﬂl Ehﬁa%arfofpot% and end

l'aylteminformati on,and OUT-of MJX streans specified

POlntbetF%e R§4¥PQQ%(§FHE%?%n fil ename of t he SubPIayIten1

infornmation

d.f k. T .
oL Lon onos, PELL b0, T0F Bl SRk, TR TBLS nicn

‘ mul ti t |t | d ai
Playlgﬁg Cﬂﬁsof ﬁ%gégﬁ?égﬁi HEE{IL eié: |h?t§H9#¥%§%%Eﬂlp;p The

sync 3E&rEDGHY St reBRS0R A o MILh Ff LERBRRALIP Bone point

& 19 3 Hows over structuré o

of th&%‘&?gg?@"%ww‘-‘ah% G 'O PG tlerb ItE HhE, OF LNe
ﬁﬁ&% g@{cm’@& SHed %@gég%ﬁél&hcw ﬂr{é S pht Ul Sroddi ion.

e are conpose n pieces of
Secapdagyiyd deo_streanentries (Secondary_ V|deo _stream
entryffl] to Secondary _video_streamentry[n]) “and the

cousty ofadilke; sacandare v d88 Pl%%L\(‘@tZ@(ﬂ:/r%@@@ﬁ in the BD-ROM
PCT/ JP2006/ 315991 streans

and 10RHNIDEcfgeSeoondame Yodeew sid epdiildselén)st Th€ormation
|l ead line hsl indicates a, close-up of the interna

in thet nvebur etowdfod @0Secondary video streamentry[l].
That is, the Secondary video streamentry[1l] to
Sacmnda'ny valsleo shoeam enttr yph] mubiriplrul elghentary streams
i nst ances generated fromthe same class structure, and

multiplexed into the AVClip specifiedby the Cllp_Informatlon_file__name

of the PlayItem information and OUT of MUX streams specified by the
Clip Information file name of the SubPlayItem information, ones
permitted for playback. To be more specific, in the STN table,

Stream entries of multiple In MUX streams multiplexed into the MainClip

‘and Out_of MUX streams multiplexed into the SubClips are individually

associated with Stream attributes. .

FIG. 19 shows an overall structure of a STN_table; FIG. 20 shows,
within the overall structure of the STN table shown in FIG. 19,
stream entries for secondary video streams. As shown in the figure,

the = STN table are composed of n pieces of

Secondary video stream entries (Secondary__video_stream_éntry[1] to

Secondary__video_stream_entry[n]) and the count of the secondary video .
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each has the sane internal structure as indicated by
the lead line hsl. A nunber in the square parentheses
w@ 2ooohi1sBech Secondary video stream entry i ndi PEL/&R0@mB15991

order of the Secondary video streamentry in the

: STN-table. 10 As shown by the lead line hsl, the

streagec dndalpsgr \aid Sesondany et 84 | Jtreare 6RpE5Y G " St r eam
entry" resenting PIDs corresponding to the Secondary
\AT@@olﬁclro dane Ntperdicates pocterepitaghbddie apparraustructure
"Stream attribute" indicating a video attribute

of GHF?esﬁ%ﬁﬂWﬁ@IVoV%ﬁ%@iﬁﬁﬁﬂﬁ%ﬂ?&tyyééi'Strean??ﬁ%berlé' the

1; 15 Conmb-info Second _Vi deo Secondar yAudi Q"
Secomdﬁavcgfﬁm%&ﬁaswrymi 50 (FERREAHL ELOBoctgan_entry [n]

cre UBIEHL SN S LSS d e SECONEr Yo M 080, e, and

csct LG8 EAERLE 0 RS 0L LT BT, SUT SO0 1 .
A %ﬁﬁg@%g;?’ igkgeogxe%{:gﬁg%wf@er : p%?eﬁ‘ﬁhé@e?é’m b3f].t he Afad each

y_ video_streanentry[2] " is

0 fo. .t ‘ ntry" ..presenti P
o RSl MO Riepe 38 P o o
Seconl%lﬁg? Lhgep! &yrké%g'ggﬁﬂg?r al Ushe "oty @apmat tribute”

cating-a vi tribute corresponding to the
Segondar y,Mideo Stpeam Nypber =125925 "GamB i nf ays1, . the
Secondary Vi deo Setondary Audi 0" indicating secondary
SecorddOvstEsaiEraptl ehehorome i ayahbeswlient:2" i'stsebm Bntry”
the Secondary Video Stream Nunber; and "Conb info
presea®Gagdarys \iotee spbid By textthé( pecohdudte atiideg $ream Number =
streans or textST streans which becone pl ayabl e when
1 to "the pi4yWecRO8gHAISINS PCErdER066L31599d” irgliseting a video
the Secondary Video Stream Nunber. The sane goes for
attridweel eadrkspendiedy tddushe tdecorseogndddgoviStieeant Kemlper = 1;
entry[x], which is located in the x-th place in the
“Com:SENfbabkeondrtiyc dtigeot Sethedptaybatio“apparditcasintie secondary
followng 5 information: PIDs of a secondary video
audicststeasms ofltisdpbrding payasplenban “1” is set in the Secondary

Video Stream Number; and “Comb info_Secondary Video PiP_PG_textST()”
indicating PG streams or textST streams which become playable when “1”
is set in the Secondary Video Stream Number.

As . shown by the lead line hs2, the

'Secondary_video_stream__entryl[2] is composed of: “Stream entry”

presenting PIDs corresponding to the Secondary Video Stream Number =

- 2 to the playback apparatus; “Stream attribute” indicating a video

attribute corresponding to the Secondary Video Stream Number = 2;
“Comb_info__Secondar—y_Video__Seéondary_Audio” indicating secondary

audio streams which become playable when “2” is set in the Secondary

Video Stream Number; and “Comb info Secondary Video PiP_PG_textST()”

indicating PG streams or textST streams which become playable when “2”
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x" is set for the nunber of the secondary video
stream the video attribute of the secondary video
warogamsoand avai |l abl e conbi nati ons  wi th secorcdEsBR006/315991
‘audi o streans and PGText ST streans. FIG 21A shows
: "Streamentry” and "Stream attribute" of the 10
is sepr imatye vicmmdetryedhdedhet Staredwrdrtry i ncl udes  "ref
to stream PID of mainCip" indicating a packet. ,
i @vet i fdame ofgoRES fsackethe cobead t utimgy the3prinaflus, the
video stream The Stream attribute includes "Video
seconflgiriavideqidi semngniry Bk bpl vl Godgat c6pt eRelvitdipo X~th place
stream and "franme rate" indicating a display 15

in the &fefkeplof rtealicgdedOstheam 2FPECk ARPEHIWS 5er famlowing

entry" of a secondar%gvideo stream As shown in

inforppgipe: (HESStT 2 &RrE ‘?"f/yéffld?ﬁes%@@&r%ﬁ?e\ﬁp&@glg?:tg:‘h’f" when
o SRS S LD SR g
acerifle20e 8L A oRhog) REA LBl B TSRl MigBinations
with SECRRESHY IS ST RERR T e T Te e e on”
VoG B et OED. To O bt Eg | o b for e oo the
e O L S kT

vref Y5€4ti-Baf BMPOY deonwhihe i%la'i\%at%jlgeac abRst rivehsi8ier of PES

ymam ¢ cont rrol “procedure to the playback apparatus
packalst BoAsHESEH iR R HPida AR dRPRIreail on. | ndex. bdnv

is a table that , 35 WD 2007/ 018308 PCT/JP2006/ 315991

| MajeC atesed etV batebj el welest hevBio) fmeet’ thadicating a

constitutes a title. These conponents are not the
displfa@CEsreft bhehprasiebtstireetndnrrans rdte Indicating a display

descriptions are therefore omtted here in the present
frequesiegdofiethe vibkus sceaahudes the description of the

recordi ng nmedi um of the present 5 invention.

FIG. 21B shows “Stream entry” of a secondary video stream. As

shown in the figure, the Stream entry of the Seconary video stream
includes “ref to Sub Path id” indicating SubPath information that
refers to the Secondary video stream and

“ref to stream PID of mainClip” indicating a packet identifier of PES

'packets constituting the Secondary video stream.

Thus concludes the description of the recordiﬁg medium of the

- present invention. Besides these components, the BD-ROM also includes

Movie Object, BD-J Object and Index.bdmv, for example.
Movie Object instructs a dynamic control procedure to the playback

apparatus with a similar description used in a DVD-Video while BD-J

‘Object instructs a dynamic control procedure to the playbaék apparatus

with a description in a Java™ application. Index.bdmv is a table that
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<Pl ayback Apparatus> FIG 22 shows an interna
structure of the playback apparatus of the present
wo owents3en. The pl ayback apparatus of the presert/JP2006/315991
invention is commercially manufactured based on the
: internal structure 10 shown in the figure. The
indicplaybzekMdeie Objkst mai bhy BEowpdsEetothausonsadtytas a title.
system LSl and a drive device, and can be produced
cGhweectaidopenty FUROE idier Beges st EBe mraseatchmvenition, and
and substrate of the device. The playback apparatus
theindgasriotirss arg therefang crdiserdese A Bee ROVSERE epgodiment.
la; read buffers Ib and Ic; an ATC counters 2a and 2C;
Thus senebedas thepdeyetivters 2b thrdreaoraqry aseHYEr o JheaRgesent
2d; STC counters 3a and 3c; PIDfilters 3b and 3d; a
lnvenﬁﬂﬁﬂsport buffer (TB) 4a; an elementary buffer (EB)
a video_decoder 4d; a re-order buffer 4e; a

dégﬁégaacﬁl%RRﬁﬁ? Pfer.4f: a video plane 4g: a
t buff 5 buf f EB
o bule (98 S oontali Lo (5
of tlrgegcggﬁ%sd | C%ﬂ][e%é:?gf fer Tﬁé pigyfo )g B{:@Q?a@@s JJ"'Bf {:ﬁespresent

*7a and écoder s Ba and

J.nvenscqpn is co%x%x %c?lfafls_w %%@%cﬂt%edlngSed g)gcthelgﬂt@%%ﬂg%ructure

ranspo an 1 nteractive graphics

srouf 08, it A SRR Coe e e e
parts—gtsé}s {ncifes%ogﬁd altﬂﬁl Ly pQﬁ% c%'ﬁf}gg %r%éué:g@coilrﬁ@rc1ally

Ian grapnics decoder resentati on

by mo%&%@ﬁbcﬁhe@e eck3en thdeiBydhetlanad ‘6Pt Pht o2 2heddevice.
et 23; a PID conversion wunit 24; a network unit

The p@@ybé@kozggja&ta't@ﬁ hegefadigednih 26is anﬁz theprleeal a BD-ROM
st orage 0. Note that an output stage of the playback
driveAQR3r akas bidfraMe 20024818308 PETCIB2006484589land Lcnosource

shown in the figure. The output stage is described
depadi@rebaagt®s and bH; tARC aictinobran herd RidgubeC stmwitegs 3a and
the internal .structure. The BD-ROM drive | a
3c; Hioafslepectdd anBDBROM tandspxetutheSeacdéBs 4ap arhelementary
BD-ROM 5 The read buffer (RB) |b accunul ates Source
buffqradlEBb deguentigsor dadoder 4d; a re-order buffer 4e; a decoded

picture buffer 4f; a video plane 4g; a transport buffer (TB) 5a; an
elenientary buffer (EB) 5c; a video decoder 5d; a re—order buffer Se;

a decoded picture buffer 5f; a video plane 5g; buffers 6a and 6b; buffers

"7a and 7b; audio decoders 8a and 8b; a mixer 9%9a; switches 10a, 10b,

10c, 10d and 10e; a transport buffer (TB) lla; an interactive graphics
decoder 11b; an interactive graphics plane 1lc; a transport buffer (TB)
12a; a buffer 12b; a text based subtitle decoder 12c¢; a transport buffer
(TB) 13a; a presentatlon graphics decoder 13b; a presentation graphics

plane 13c; a memory 21; a controller 22; a PSR set 23; a PID conversion

unit 24; a network unit 25; an operation receiving unit 26; and the

local storage 200. Note that an output stage of the playback apparatus
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fromthe BD-ROM The read buffer (RB).lc accumul ates
Sour ce packet sequences read fromthe |ocal storage
wQ@om7/0T43e8 ATC counter 2a is reset by using an POSIRIN06/315991
t he Source packet 10 |ocated at the beginning of the
pl ayback section within Source packets constituting
is nothshdvli ndlily fagdrsubJbgueritpyt stiepet5s AESsribed fgreinafter
source depacketizer 2b. The source depacketizer:-2b
with trhleesiduet O deskefs ghrensoiimee theadkEéesnebnStiUHITRg
the MainClip and sends out the TS packets. At the 15
sdigi BB ROMelrsaer éadkprieticsss 2BRRAst SnEhexeGuReSofcoess
an i nput .to the decoder according to an ATS of each TS
tO'Uﬁ%@PegQMTo be nmore specific, at the noment when the
val ue of the ATC generated by the ATC counter 2a '
boiEERAq RELESRNE RIS L RECATSL 05F DS ONE S Batliatesidignges Tead
the source depacketizer 2b transfers only the TS
from fhey8P-FMthe PID filter 3b at 20 TS Recordi ng Rate.

IS EBIErer, 6, 2 EeShnlets e ATt ehences reaa
erom f LSt RO Efbsequent |y outpuLs ATCS To the |-
fgr;h;egﬁcdc%e@%ggt 2295 205029, TE: 50U RTOPAGKE! s28 L Backet

out ckets Trom source ~“packets constitutin

. locattel?ie%{?%g ){)aﬁ%ﬂﬂﬂrﬁf Bgst@%&ée{/}ﬁagks s%%%l_{%}lswit‘ﬁint B8urce packets

sendi ng, source depa Izer 2d adjusts the tine

constgﬂ;ccu%ﬁ_rll_.g% MbPncidie, %ﬁ@%s%%ﬁ%ﬂ&%ﬁ%%wf&sgt%fthe source

packet. To be nore specific,
depaégggagggsggg PCT/ JP2006/ 315991 at the nonent when the
- value of the ATC generated by the ATC counter 2c

begpmagm e sepBcRstiher ALS valdle Qft arSpHaetRadten, source
the source depacketizer 2d transfers only the TS

packdackehstiaitiegRt i MaliheliBdnat ser Bacortth ng fRatketsS At the

The STC counter 3a is reset by a PCR of the MainCdjp
sendifyf) ebbpsdSrce depacketizer 2b adjusts the time of an input to
the decoder according to an ATS of each TS packet. To be more specific,
at the moment when the value of the ATC generated by the ATC counter
2a becomes the same as the ATS value of a Source packet, the source
depacketizer 2b transfers only the TS packet to the PID filter 3b at
TS Recording Rate. '

The ATC counter 2C 1is reset by using an ATS of the Source packet

locéted at the beginning of the playback section within Source packets

- constituting the SubClip, and subsequently outputs ATCs to the source

depacketizer 2d.
The source depacketizerHZd takes out TS packets from source

packets constituting the SubClip and sends out the TS packets. At the .

sending, the source depacketizer 2d adjusts the time of an input to

the decoder according to an ATS of each TS packet. To be more specific,
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a STC. The PIDfilter 3b is a denultiplexing unit for
the MainClip and outputs, anong Source packets out put
wo eammotd3es sour ce depacketi zer 2b, ones havi ngP@/IP2006/315991
‘reference values informed by the PID conversion unit
10 24 to the video decoders 4d and 5d, the audio
at thdewouert 8aent hbeivilaraeti vbe @T@mwa@@éo}aﬁr’cha BTgngounter
the presentation %raphlcs decoder 13b. Each of the
2c begomedethe resis wes LB eNENt IS t9fe anS OPHSS REIHRToudhe source
the PID filter 3b and perfornms from decodin
depackebéaesi 4y ttr@ngrfa%acar}éybftésl@e§§| RRckefe &or ahﬁglg%% figger 3d at
PCR of the MainClip. Thus, the elenmentary streamns ‘
TS_RecRpding sR3te each decoder after being passed thr ough “
the PID filt are bj ected to_d n
pli&¢patk 9948 ar e’ ?’ﬁ Jg’fy ?h%cMFn% S@‘l g?ﬁ%p% outputs
counter 3c is reset by a PCR of the Subdip and
a STG, utputs a STC. The PIDfilter 3d perforns

(LA toly PP I L0 By OO ﬁu@am%%l&p
oo Bl PR PHORES RO SV A e e
ones gg(r?ége%%&gﬁeﬁégﬁq er §h@8rfd g L P1h hforf%%gon unit

e Interactive gr ap coder |1b an

24 to I?l% PIELaL ald o 84 apRILS gﬁ&%%ﬁo%od@%‘@a tRE€ interactive

ementary streams 25 i nput to each decoder after

graph@.%'aneWQZLbhér‘}H‘ ghet b KR dtiildrepragh e de&é@é@ciiﬂ:ﬁ Each
to decodi ng and pl ayback based on the PCR of the

of treUREdoBers ThEcE IS pOlncubior st FTBImdpisseal bukbaghi Bhe PID
whi ch TS packets, belonging to the prinmary video stream

filted SblRRPSEAfdins aesh Melatietywheites38nYl 2POLYEE83@Gocessing
PCT/ JP2006/ 315991 they are output fromthe PID filter

accordingthetied eORBIEarhe Muiffaari o EBfhde, the @lbméfitasry atwhand input
pictures in the encoded state (I pictures, B pictures

to eadtl RqudetruraterabeisgopedsedThbrdeghdehe (BER) fdtiter 3b are
obtains multi-ple frame i mages by decodi ng 5 i ndi vi dual

sub quitetiut e sdemrsinict and nylaegy baraey oi dée 8CRevlerghe MainClip.

The STC counter 3c is reset by a PCR of the SubClip and outputs
a STC. The PID filter 3d performs demultiplexing with reference to this
STC.

The PID filter 3d is a demultiplexing unit for the SubClip and

‘outputs, among Source packets output from the source depacketizer 2d,

ones having PID reference values informed by the PID conversion unit

- 24 to the audio decoder 8b, the interactive graphics decoder 11lb and

the presentation graphics decoder 13b. Thus, the elementary streams

‘input to each decoder after beihg passed through the PID filter 3d are-

subjected to decoding and playback based on the PCR of the SubClip.
The transport buffer (TB) 4a is a buffer in which TS packets

belonging to the primary video stream are temporarily accumulated when
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predet erm ned decoding tine period (DTS) and wites
the frame inmages to the video plane 4. The decoded
wermvnrssobuf fer 4e is a buffer for storing PCT/JP2006/315991
nonconpressed pictures obtained f rpmthe decoding ,
process of the decoder 10 4d. The re-order buffer . 4f
they ieseachupterffar tbkaRFPnfiiter cider of decoded
pictures fromthe decoded order to, the order for ,
disl eyemeTtarplufiey (BRledpligne Wgfier annehbely ricdares in
: for storing pixel data for one picture of the primry
the epicgded stirepilkapiqiarresi B reisrtayasn egd Apipfugess-ayq stored.
YWV val ue, and the video plane_4g stores therein pixel
ddthe deepder r sl ufd P IEHNEY P L% IREB f ramre LNRPERS gof decoding
~_, buffer (TB) 5a is a buffer in which TS packets
indivielughgi RECEGERS s BTty tindeot8e r i t &6ear Bty every

accunul at ed en _they are out fromthe PID filter, .
pread}g g et sy RS PR S P R FFBrtaRe irages
mhicg gic ures, in the encoded state (I pictures, B
to the ¥LGPRsPIHE Ppi ctures) are stored. The decoder

d obt ai ul tipl [ b di :
R aaP o c PR EonRET A | 8 (he. SecBHALED i deotoring
i ' - : . . T
oYt pg U REL o P D8 ISR IR s P8 LT 20 s
decoded picture buffer 5e is a buffer for storing
nonconpr essed pi ctures obtained fromthe decodi ng

pr - hepdecoders 130, 39 rR0-2004/ HB3P8 g th d £
Pﬁfl%%%o%%f%lg%m The re.order buffet &f 15 & buffer = =

decod<®f p3RaNGLAGr the tordaE Ohedesadad R ehur 88a&F OMBt RE splay.
decoded order to the order for display. The secondary
viggo fpaliﬁa@y@gidéos p@aﬁ@rr@%yi@raeanén@frysta@éa NgoPis®Iring pixel
data for one picture of the secondary video. The pixe

. data €8t ankithepresent pdihyraviGebl t THMb M lU@atanE Adpeesented

- video plane 5g stores therein
by a 16-bit YUV value, and the video plane 4g stores therein pixel data

for-a resolution of 1920 x 1080.

The transport buffer (TB) 5a is a buffer in which TS packets
belonging to a secondary video stream are temporarily accumulated when
they are output from the PID filter 3b.

The elementary buffer (EB) 5c is a buffer in which pictures in
the enéoded stéte.(I pictures, B pictﬁres and P picfures) are stored.

The decoder (Dec) 5d obtains multiple frame images by decoding

- individual pictures constituting the secondary video at every

predetermined decoding. time period (DTS) and writes the frame images
to the video plane 5.

The decoded picture buffer 5e is a buffer for storing

noncompressedpicturesobtainedfronﬁjuadecodingprocess<Iéthedecoder

5d.
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pi xel data for a resolution of 1920 x 1080. The buffer
6a stores, fromanong TS packets output fromthe
walervab1s3md exer 3a, ones constituting a primaryPELIH2006/315991

streamin a first-in first-out manner and provides

the TS packets to the audi o decoder 7a. 10 The buffer

65hst seeerddr dmifimnLTSspackefsepuf putchiansnghéhe order of

demul ti pl exer 3b, ones constituting a secondary audi o ‘
decodefr pagtiresa friomr shej fegoqded FdermnaRnERe apadpF d%/ﬂrdéléSPla%

the TS packets to the audio , decoder 7b. The audi o, ,

ddd6daConiadynVefeR PRENSaek kS asTBRREY idF 9ehEobutading pixel

15 ea into PES packets, decodes the PES packets, tegt .
data giRt| e dedmFte e d AR PR i HH49R L phigl data is.

reproy R eI b bV AVAEE DS iy Sy ies Puane SEatHinn prerein
_ decoder 7b converts TS ckets. tb%éed in the buffer
pixelggdatat %OIFD@Sr&?@ﬁBF%?nd% t"hi S packets to

. : L o d _
O R R SRR s S s bl rom the
SRR A e
oo S TN i ek Japy Lo il e
f o therapdig QE%PQ@,Y Fhom ZRnoHie BdLtketla outputl:} fRJaD\;In the

selectively provides TS, packets read fromthe B

demu1@iplSxpAcke! _Sor'i'@é@‘dcér[éﬁﬁ‘ttutﬁﬁnbo%a|se%:_bﬁﬁi§9% 30814 0stheam in a
secondary Vvi-deo decoder 5d. The swi tch 10b :

firstSeheet kryelyumaHdes ah8 paskesss reasl T3 gadiees 40 Y&: audio
2007/ 018308 PCT/ JP2006/ 315991 BD- ROM or TS packets

decodegadpfrom the | ocal storage 200 to the presentation

graphi cs decoder 13b. The switch 10c selectively

prive dedid Siquagieat Far eadvérsnTcheacBBtRObtored Sn the buffer

packets read fromthe |ocal storage 200 to the ,
6a intot BE@qtdoketsh deapisssheeBBiaradkEis to obtain noncompressed
audio data in the LPCM state, and outputs the obtained audio data. This
achieves a digital output of the primary audio stream.

The audio decoder 7b converts TS packets stored in the buffer

6b into PES packets, decodes the PES packets to obtaine noncompressed

audio data in the LPCM state, and outputs the obtained audio data. This

_‘achieves a digital output of the secondary audio stream.

The mixer 9a performs a mixing of the digital audio in the LPCM

- state output from the audio decoder 7a with the digital audio in the

LPCM state output from.the audio decoder 7b.
The switch 10a selective'ly provides TS packets read from the

BD-ROM or TS packets read from the local storage 200 to the secondary

video decoder 5d.

The switch 10b selectively provides TS packets read from the

40



10

15

20

25

The switch 10d is a switch between supplying or not
supplying, to the audio decoder Ba, either of TS
w@2mReissoof a primary audi o stream denul ti pl exeniregos/315991
the denul tipl exer 3a and TS packets of a primary audio
: stream demul ti pl exed by the denul tipl exer 3b. 10 The
BD-ROM i tTtshphekétss aeadifirom et hWeeal stpgpiagemp GEoide presentation
supplying, to the audio decoder Bb, either of TS
graphicikdercodefr d3lsecondary audi o stream denultipl exed by
the denul tipl exer 3a and TS packets of'a secondar
athit cwitchafPae ol ef bl esded oRpHiKesdefuParkeexefeagh from the
The transport buffer (TB) Ilais a buffer in which TS
BD-ROM) g5 KEY Bachst &leadgh # theatrqas stpPEast 208 tHh&rHigspctive -
accunul ated, The interactive graphics (1 G decoder Ilb
graphifec 686998k ¥ stream read fromthe BD-ROM 100 or the
| ocal stora 200 and, wites the nonconpressed .
GPDRRECholihed & PIANEh PREVARE PHoRI BUMY V&GP hptHRRLYinG,
IS a 20 data

o b IR SIS P B o
/ ' .G, ,
sonn {SEASR Piog Bl ST0MR T B SRR g
: ] : d. Th
strear] AR B LEB IRt B B B T e ekt <

CONStd L WbhNgoe % a LeXtS %Frm%@?? Qﬁﬁ;iez%rﬁr hbY supplying,

accunul ated. . tfo a text strea romt he

to the?ﬁ%c?ﬂ\qié%éy gbheikeedl St9ragRet 2UE atslé%ohﬁéf%lé%@l@g stream

e decoder 12C converfs the presented subtitle

demult PRt BBPLHST fnehakAGker §908sq and PMdKe®s bPea secondary
bitmap into the, PG 41 WO 2007/018308

audio P&etin? 08A( 3159k e PlAN@ hd38emSl fSl -1t 38at a st or ed
in the BD-ROM 100 or the local storage 200 is used

fofe thenepaver sipfer demdilng ast @xt et rieamhi enuis esmckets
reading such font data in advance. The transport
belondifd edo GRBIG1Sardesn adauftkeporarity cdocifuiackdt s, 5

bel onging to a PG stream are tenporarily accunul at ed.

The interactive graphics (IG) decoder 1lb decodes an IG stream
read from -the BD-ROM 100 or the local storage 200 and writes the
noncompréssed graphics to the IG plane 12.

The interactive graphics (IG) plane 1llc is a plane in which pixel

data constituting noncompressed graphics obtained by the decoding by

‘the IG decoder 1lb.

The transport buffer (TB) 12a is a buffer in which TS packets

. belonging to a textST stream are temporarily accumulated.

The buffer (TB) 12b is a buffer in which PES packets constituting
a textST stream are temporarily. accumulated.

As to a textST stream read from the BD-ROM 100 or the local storage

200, the text based subtitle decoder 12C converts the presen’ted subtitle

into bitmap using character codes and writes the bitmap into the PG
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The presentation graphics (PG decoder 13b decodes a
PG stream read fromthe BD-ROM 100. or the | ocal
wermram30200 and wites the nonconpressed grapdi/ar006315991
‘the presentation graphics plane 14.. A subtitle ,
appears on the screen by decoding of the PG decoder.
planell3i:. 18ifbe fpneskmpattiaredgiashieddD(HAY 190 aneheskosal gtorage
menory having an area of one screen, and stores,
200 ig hee@ifnrdhe curwasionh, MasodsmpratesesT §EERHN £8TuTHes reading
menory 21 is a nmenory for storing therein current
such Ppaylfsta imfasivigBERon and current Cdip information.

The current PlayList 15 information is Play i,sc&1 "k
i Aher faeReperh&uGiterc (FRbnt38 ot e ovdar .Gp TS packets.
plurality of pieces of Playli st, inforrratLg{l O,?tored in

belonghadBEP ROMG SEFEARURFRNtSTET 1R 4 o AREHT B2 T4 dl i p
i nf ti that i | ,
I PaPT E5o0r B BE=BE LS | §AnPBPRACT o s B BteP b Fehgtrean
B | | . .20, Th troll 2 j -

read SREPoAtE CUECH (0P Phe TBD: ROy S BERPSr 0 ng Pragtior® the

noncPREURREH, a0l FOBHeCROLLL P BECOEARNES, Widhe 20, 2
oo S0 SLELBYLL, o Lhe-Dh BYPack aB0n Ben, B0Chdbaer 130

Ragl.s §5§e§§§§goqA§DﬁgH?%§o )pggggé . GangralmdHy PRS2 ng an

Registers e valu PSR) set in the

area BrA%EE §8£éérp,g{]a§tdafs‘ﬂér5§gﬁ}§éféj§l JReRé e PSHB Fglﬂf[gﬁ‘—deb&@@lessed

to represent -the current playback point. The
graphcigg\(ersi on unit 24 converts stream nunbers stored in
“th 42 WO 2007/,018308 PCT/JP2006/ 315991 PSR set 23
i At ReRoref2r arce waldies tbasedoping heeSElnt abtwentardayList
notifies the PID reference values of the conversion
inform@%ibhs 4@ therR® folier snfmatnicbrdd. The retwenk PlaylList

unit 25 achi eves a conmuni cation function of the 5
inforpladybacks apparasidnfitesat rort)Rhaicsi s peciréineld; prheessed, among
communi cation unit :
a plurality of pieces of PlayList information stored in the BD-ROM.
The current Clip information is Clip information that is currently
processed, among a plurality of pieces of Clip information stored in
the BD-ROM/local storage.

The controller 22 achieves a playback control of the BD-ROM by

‘performing'PlayList.playback (i.e. pléyback:control.in.accordancezwith

the current PlayList information).

The PSR set 23 is a register built in the playback apparatus,
and is composed of 64.pieces of Player Sétting/Statps Registers (PSR)
and 4096 pieces of Geﬁeral Purposé Registers (GPR). BAmong the values:

(PSR) set in the Player Setting/Status Registers, PSR4 to PSR8 are used

to represent the current playback point.

The PID conversion unit 24 converts stream numbers stored in the
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25 establishes a TCP connection or an FTP connection
wth a web site of the specified URL. The,
wesioabigsehment of such a connection allows f oOPCT/IP2006/315991

downl oadi ng fromweb sites. The operation receiving-
unit 26 receives specification of an 10 operation

PSR sclfBEiE i BYo @ DSOS coRntberalersties eandn ahke3TN anblaptard estifies
User Qperation information, which indicates the

the PUperdtiencs pedivkisedf byhet henveseton tnesthsscontihsl PEP filters
22. Wth the User. Qperation information, a nunber of

3b and ¥t.ream (nunber x) which the user desires to sel ect
is specified. 15 Thus concludes the description of
t Hee i metorard wtitugbupehtfvahe PIEBdcRtappaFaReision of the.
Next- i s described the'internal structure of the

playbagl pRPageAye - offiheRe 2 pVRly éc loPgFpar 8fusthrIcgmmegicpbimn unit

a structure of the output stage of the

25 esigipachens? e P SHRSWECFAOL IF 1479arS, corfuﬁ%cm%w%?t 3gecd site
of the Iayback appar onp f:

of thinARASLEa Toh UATE 186D TERRNGT arkbds CORBRPRGoR allovs

ication unit 15c; an addition

3 | | ;
for d?WF%OQé;?g QT% We$ﬁﬁiﬁ%% ‘ication wunit |5e; an al
t L
A AT oo ol S Ry o
cerai 3 AR B, ML gl SO L ) L,
Opera’&'?@n Tﬂlf"oﬁsﬂg{:gc? t %1c}{rﬁx{&%%ece%f thdl r%tﬁgﬂs%}f)éé‘ffl%gi By the

onconpressed digital picture stored in the

user, dggogg Gt 1@cLr 8RS nWELEﬁnEﬁe Ofjsdy EB?per-ER%o%C @hf@gmﬂ%n, a

positioning unit 15 enl arges or mnimzes (i.e

nmeW03097é9£§§98 rP&Be%P%QO%%ﬁ9%e ﬁ@ék' 8831 fes to select is

nonconpr essed d|g|tal picture stored in the video
speClpigge 59, and changes the position (i.e. positioning)

. The enlargenment and mnimzation are based on

PirRus cadre 10hekhendreeadat gt ahtdl ofthehs Hantgenafl sthesture of the

position is based on Pi P_horizontal position and 5
playbBtR_assdriatals. pasddt @8. described the internal structure of the
output stage of the playback apparatus. FIG. 23 shows a structure of‘
the output stage of the playback apparatus. As shown in .the figure,
the output étage of the playback apparatus is composed of: a 1-03

multiplication unit 15a; a scaling and positioning unit 15b; an o3

multiplication unit 15c¢; an addition unit 15d; a 1-al multiplication

unit 15e; an al multiplicatiqn unit-15f; an addition unit 15g; a 1-a2
multiplication unit 15h; an a2 multiplication unit 15i; an addition
unit 157 and an HDMI transmitting and réceiving unit 16.

The 1-03 multiplication‘unit 15a multiplies the luminance of

pixels constituting a noncompressed digital picture stored in the video

~decoder 4g by a transmittance of 1-a3.

The scaling and positioning unit 15b enlarges or minimizes (i.e.
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The a3 multiplication unit 15c nultiplies, by a
transmttance of a3, the | um nance of pixels
w@onsniBw i ng the nonconpressed picture on wWhPChIP2006/315991
scal ing and positioning have been perforned by the
scaling and positioning unit 15b. 10 The '
scalimglta poncanpoessat digbtat mitsituss trrathapoms ¥dded plane 5g,
digital picture created by the a3 multiplication unit
and dmnaesl tthel peagtioe (Lusi napettigmidkonh piThel sxpyaggement and
transm ttance of a3 and the nonconpressed digital
minimgdizetdee arehpeddyn BiE_scabe mfl thplmefadadn apft thgghange of
mul ti plying the | um nance of each pixel by a

the tree@Hifcrancdsof 12a3edto Pher eByPIbREiFPNtES gosition  and

conposite picture. The 1-al multiplication unit 15e
PiP_vgeElFtFplitesithgna transnittance of 1-al, the |um nance

of pi xels constltutln the ¢ osite dl |taI i ctur

il 6 ByL TR AGtB FEat | GoF L pactrHaY 4 Transi ceance

mul tiplication it 15f nulti, transn1tta
of adyotior THRIEREE (dPhRES SR Eghmz o RehERRgas d Al Bleture
on whidPL 823?1 %!OEJ %é?&gﬁ.ﬁﬁlg H tl%(geplr ?éf@&ﬁﬁé@%{sghe scaling

rap I'CS pl'ication unit

0 npr essed dlgltal pi cture created by
and §§$ﬂ% QS? %ﬂ???bﬁ%gatlon unit 15e multiplying the
| lﬁrﬂenﬁ‘lﬁ§€1h%lc?a%(i|&nphﬁ§t 1y @oﬁf)ﬁﬁ‘éénttﬂeaﬂgﬁc ﬁ)ﬂesgéecﬁaggltal
t he nonconpressed 25 graphic created by t

pictdid tdRl ;g{a\t ggntﬁé" b31nfi publi Rldidg Jrhe ﬂswﬂnmt&q 198ng the

each pi a transmttance of al, to thereby obtain

lumlr?aq ”@P%‘aEﬁ PEURS. 2 Theninale mdd 'o@l &8 A PBhEHIncbRBressed
tiplies, by a transmttance 44 WO 2007/018308

digi tRGTHIRR0AQ6L ARy @helr-ad mbiivei p LidAtaReewft PEX@hStiplying

constituting the digital picture created by the

the 10Mihdid 68ERER pikiet Hhbg trhRemaltamdd bpll-edt, i ththstéby obtain
15i multiplies, by a transmttance of a2, the

a conpa®inanpicioirepl xel s constituting a nonconpressed

graphic 5 stored in the interactive graphics decoder

| cThe 1-0l multiplication unit 15e multiplies, by a transmittance
of 1-al, the luminance of pixels constituting the composite digital
picture created by the multiplication unit 15d.

The al multiplication unit 15f multiplies, by a transmittance .

of al, the luminance of pixels constituting a compressed graphic stored

in the presentation graphics decoder 13c.

The multiplication unit 15g combines the noncofnpressed digital

- picture created by the l1-ol multiplication unit 15e multiplying the

luminance of each pixel by a transmittance of 1-al and the noncompressed
graphic created by the al muitiplication unit 15f multiplying the

luminance of each pixel by a transmittance of al, to thereby obtain

a composite picture.

The 1-a2 multiplication unit 15h multiplies, by a transmittance
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The multiplication unit 15] conbi nes the nonconpressed
digital picture created by the 1-a2 nultiplication
wazior/01888 mul ti pl ying the [um nance of each pP&EIP20§6/3H5991
‘transm ttance of 1-a2 and the nonconpressed graphic: ‘
created by the a2 multiplication unit 15i multiplying’
of 1-tBe tBel Unmnhaamoee off quictels »aindhi tatingnshit dageeabfpicture
a2, to thereby obtain a conposite picture. The - :
createldNpY ridres multiRgl el e dBilEH AG9unit 16 receives, from
anot her apparatus cohnected via_an HDM (Hi gh .
DEh¢ ne'2 ironl INPLECAEEPR YihttelSdc 8P 1t iPAL 8P matY Gntransmittance
regardi ng the apparatus, and transmts, to the

‘of 02apphR At NEECEORRCRTERIY (CATSe LHBINY i jftegrPressed graphic

onco ressed'v%deo obt ai.ned t.he _conposition of

Storeghén & iIPHCCAET oS U APIESS C5g8EREr W th audio data
St 1 M-

e BRIELEE 1 L prgsenl Smon L e, el P, e

i B BT U oM T 906004 Bl oo

functiopally. ic it Jer as16 : th

sreonf AMERLONRL My ORLAUS USEPIILSIS! 2 200 B2y EhgHing cne
i S Lt Aliord tRERCEAHE S BX QI th@ReHYI bhtai
lumln§§§¥F$$>%%n ?%%éﬁn??qﬁs’%nﬁ a nﬁXing 25 control Sn?t ean
a com?gsig@ wagaponent s performthe processes -based on
he PSR set 23. The follow ng explains PSRl, PSR14,

ange POM31: raHae Wek g laeAgidredfriag PSR 16r82ebidss. fddieanother

bit | ocations of, respective bit data constituting 45
appar¥f.2Q0Arhet830&iRGH HRDQEL 3A FRF i niahen Wol dintdidEnPER ace),

(32 bits) are referred to as b0 to b31. Here, the
inforhmsiosigjdriddant the tapgfarbhesPSkhd st realsined s b3do vilel epparatus

the least significant bit is called b0. <PSR14> 5
conneEt&d 254 SeowWdM|, t dagstghmentcampreSRed. video obtained by the

composition of the multiplication unit 153 together with audio data
combined by the mixer 9a.

Thus concludes the description of the hardware structure of the
playback apparatus of the present embodiment. Next is described the
software structure of the playback apparatus of the present embodiment.

'i‘he controller 22 shown in FIG. 22 is functiohally depicted in

FIG. 24. FIG. 24 functionally depicts the controller 22, and as shown

. in the figure, the controller 22 is composed of: a play list process

unit 41; a procedure execution unit 42; PiP control unit 43 and a mixing
control unit 44.

These components perform the processes based on the PSR set 23.

The following explains PSR1, PSR14, and PSR31. The word length of a

PSR is 32 bits. The bit locations of respective bit data constituting
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As shown in the figure, b8 to bl5 anong 32 bits of
PSR14 represents a stream nunber of a secondary video
waeraeamnssoand i dentifies one of a plurality ofPCT/JP2006/315991
'secondary video streans whose entries are witten in
the STN table of the current Play Item Wen the '
one wondl e bt PSR ASRIMithamgesreiorrer 4sl apbelkoappar atigye, the
pl ays a secondary video streamcorresponding to-the
most sigmnivdlcaatdfittert the PFERaryealTnd @tlr%%mg?a%’f— siggificant
secondary video streamof PSR14 is set to the initia
bit igaFaéled B&F", and then may be set to a val ue ranging
from"1" to "32" by the playback apparatus. The val ue
" %ERL4Ps an unspecified val ue and indicates that

there is 15 no secondary vi deo, str or that a
sédbndar %@Qﬂﬁ)h&Fréﬁﬁ%é%@??ﬁn@jbégﬁaq;electéd. When

S kO BRI BTG O L0 £3800 AEacenee
o seoBRRERGRNY. M0 ALERAT, THBCRA L SRIA Lagpcssics one ot o

o AR, PN P B P o
. . 1 f . H

o PSPPI 5y e

the pgfal;;%gt?]g 5 (ﬂa?%%ugiof)lag? V%d%cﬂéa!}yavﬁ_sée S Qforqrgégonding

31 shows "whet her the playbac

to th8PRA' dhtei $ricaPakt ehqdecoth g tt-Bem YinRe BRGhe secondary
out putting the decoded video. 25 <PSR29> FI G 253

videcSBEVERI & assiignABNt et N PIRR9.1 nfhe 2b0vef uESRAKHFY, and then
HD Secondary_vi deo_Capability, and indicates whether

may bé Retptayback cappasialgusras “eapabre2 ofoyptiay blgyBadk agpdbatus.
Hz video, 46 WO 2007/018308 PCT/JP2006/ 315991 i.e. a

The vBALef ousmER” Visden wideamfiedSfaltameisdadindeeortimt there is
PAL-format video streamin 25 frame/sec node (I b: HD

no seSenduncaryd¥o danreas capabte) seopndhet hedebhet yHaay bas kot been
apparatus is capable of playing a HDTV secondary

selectriedeo W@n PHERI Secnsear o \A ded ves rangapalirejn “5” Tiwe "BR”, the
of PSR29 is 50&25Hz video_ Capability, and indicates

set value is interpreted as a stream number of a secondary video stream.

The b3l of PSR14 is disp_v_flag, and indicates whether or not the
playback apparatus is capable of playing a secondary video (lb:
Présentation of Secondary Video i1s enabled; Ob: Preseﬁt’ation of
Secondéry Video is disabled). Here, HDTV means a vided with a resclution
of 1920 x 1080, or a video with a resolution of 1280 x 720, and the bit
of b31 shows whether the playback apparatus is capable of decoding the
video and oﬁtputting'the decoded video.

<PSR29>.

FIG. 25B shows bit assignment in PSR29.

The b0 of PSR29 is HD Secondary video Capability, and indicates

whether the playback apparatus is capable of playing a 50 & 25 Hz video,
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whet her or not the playback apparatus is capabl e of

playing a 50 & 25 Hz video, i. e. a PAL-format video
waogams(s b: 50 & 25 Hz Video is capable; OCb:PEOIRIEB15991

‘Hz Video is incapable). Thus concludes the description

of the PSR set 23. 10 From now on, the Pl ayLi st '

i.e. Br DERSSOMGtUREHed st tdem ArpEeddireme fxec utddry amiat PAR; format
and the Procedure executing unit 43 will be descri bed.
videoSkhrean Ha P5 Freowt/isek modd (48 :hBB Semcinclas ypy bdes sisngapable)

the description is given-in Enbodi nent 2. The m xi ng
or wheomnr the phaybddk apasratis tisecapimecef phaying a el \wapgaondary
focus of the present enbodi nent, and 15 the '

- videoexpbank® iSmranslatriieV éfler el yiiveaprehlenbodi nent 4.

<Details of Functional- Structure 1: PlayLi st
PTbeessi ngf URSR2Y The SPkajHEstidmoo€epsbhitini t ard indicates
achi eves the PL playback. The PlayList processing

whethggj o Ptp LRy PIRYRHHT BRPBF L 1§ FARAY. S i HeblaViram 20 & 25

_that corresponds to a section fraom t] to Qut, tine .
Hz viggot he® PR ERFEDT OGO, {&’nggﬁéﬁan A59 Ghoapables

with this, the PlayList cessing unit 41 causes the
Ob: 50 §ed° det o&iEsH St nﬁf‘%@f@]}%p‘orti on of a secondary

[ h d ] f

SO SR B T S BT,

SubPl ayl t [ Lon, .<Details.of Functi

L
oxcesfSEBN o0y SPO0L0R L BSECRE B Lo oy e

- CRARgE A8 SHIPABAUUICyn f NP3 PROCCYUL CoXCEULEBBsing,  the

executes a predeterm ned stream selection

‘ ' € i i m ' A it 44 h
concSRSRUE 800 I 508 e st S MINGL 0 S50 s 1 v

1ict1St EeARR At RPSRE4nd hen ikl aybask-ARpRr atHSeRt atoRliment, and
secondary video stream according to the stream nunber

the SMJ1bheRibM RSRIAreTBeeSgitdMtn ehoBSR4nt hais enables a
secondary video streamto be selected. The reason why

t heeshi €8 sateeitionapr seedined 4 :ereayl et iheitessihgeUnit>
Playlteminformation is changed is as follows. Since
t M eSPNe Rt processing unit 41 achieves the PL playback. The
PlayList processing unit 41 plays a portion of the primary video stream
that corresponds to a section from In time to Out_time of the PlayItem
information. In synchronization with this, the PlayList processing
unit 4i causes the video decoder 5b to play a porti'on of a secondary
video stream that corresponds 'to a section from Sub PlayItem In time
to Sub_PlayItem_Out;time of fhe SubPlayItem information.
<Details of Functional Structure 2: Procedure Executing Unit 42>

When necessity for changing a piece of PlayItem information to.

another arises, or when the user performed to change the stream number,

the procedure executing unit 42 executes a predetermined stream

selection procedure, and writes a stream number of a new secondary video
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is provided with respect to each piece of Playltem
information, it may happen that a secondary vi deo
W@ oeam3osvhi ch is pl ayabl e according to a pi eRer/aif2006/315991
‘Playltem i nformati on, cannot be played according to
: another piece of Playlteminformation. 10 The S
streapy dnsduPeRbkec Fien§lakPach 2appa PRI PIREYSo S IFEFGEIRRY Video
status as shown in FIG 26, FIG 26 shows the st %t us ,
streafy aASP¥GEw 6P ERR Teuaryoeyi webt e ddmFRiber dEnSetting
the PSR14 . In the figure, the term "valjd" nmeans
of PSRAAt ChRe YIRHESOR PRESPERIN TSEqEAFeTh o RosePRERS:

g ruer o SOLCISS ot LIED, U SIVASPLE AL I8

e = R0 U8k 0 SRR SR, ST SR o
. PSR14 | ‘ : :

o oo AR L R =L R oo v
happeélﬁ%:hggcao%'eﬁg g%r?q}lt \eéa'é':?l_ggﬁ %@H tiﬁgﬁg?g%racci@}ding to

rres wit n table o emis

a pie'gmat#@léfggﬁ 1880 L chAnoBde ngIQg;e [REBS A9hEWY another

dot imes I'n EIG 26 Sche tically indicate

piecdPbPCeEUs BSrf A rdekgE MbAi ng, the value of PSR when the
status ~ changes. The procedures for setting a

setRNEAsYedlideaxsti ey iuaber? ¥ranhiepSSRES &nglh%éiqn status
"Procedure when playback condition’is changed" 5 and

as showl 98 edul @ avherr St » e aRbeB AMEEs tf ULttt ied on dhehe secondary
"Procedure when playback condition is changed” is a

videdPsOeLaimenbdr® bethsesriad whenht e gstral theofetnh®val id” means
pl ayback apparatus has changed due to sone event that

that tlokaphaes the PhR1Hliayhack apparadasthdB tWO number of entries
2007/ 018308 PCT/ JP2006/ 315991 The "Procedure when

writtShr eantbha8me tadbleeqliieshedPlds Taepr oerduie deapdable.
execut ed when the user requests to change a stream
THEne' Reonedimea WiEh meleapbabktcdadi thensecorsrayyaddeangtream
"Procedure when Stream change is requested" are

numbegt péabhes AEILi 68 P ocedur EbearicorBlagive vddser $tyerpm number of

hereinafter in detail wth reference to flowharts. :
the PSR14 is more than the number of entries written in the STN_table

of the Play Item, or (c) decoding is not available even if the number
of entries written in the STN-table of the Play Item is in the range
from “1” to “327.

The frames drawn with dotted lines in FIG. 26 schematically
indicate procedures for determining the value of PSR when the status
changes. The procedﬁres for setting a secondary video stream number
to the PSR14 include “Procedure when playbaék condition is changed”
and “Procedure when Stream change is requested”.

The “Procedure when playback condition is changed” is a procedure

to be executed when the status of the playback apparatus has changed

due to some event that took place in the playback apparatus.
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The arrows in FIG 26 synbolically indicate the status
transition of the secondary video stream nunber set
WO m0oPBRB4: The notes attached to the arrows i neTat2606/315991

-events that trigger each status transition. . That is
to say, FIG 26 indicates that a status 10 transition
of'he heP seesshitar yhen digresty @bﬁn@sw@rreiqﬁepsﬁdﬁ kspleeprocedure
place if an event such as "Load Di sk", "Change a:

to bespreaiFed "diear Lhp| A§EF steaYsIsdph&Ok Changs o& StEFedMay| t em
boundary”, or "Term nate PlayList playback" ocqgg
By ee fPéﬂqeﬁlgr?@thP@laQ/@aChcth@%ﬁ AT e “Procedure
apove-ment i oned rocegﬁrgs are not

uhen SPRRATs 1RSI £F OIS OE0Y | Ak T 1] ROAPP RO PEoE R es and.
are AL GIREINHEEApal? (ECAd S AR T A e 2 VAprghazts-

BB GV h ET6nel S BEUeRaLS TR g aaker 1 ransition
ot copORILAASE | SSORIED 0 ABAERdr ¢, S cam change

For ne thé 'secondary vi deo

?gﬁ?a%gggbdaef dzgo Pﬁ%ldafx%v%etlnﬁgcgﬁe "é@ér{ g 't:hyeetrlgger

OW Ng Ses the events that trigger the status

each %ﬁ%}%%&@s g ev Eoc%jsi%% ke1d sl caliesatd@tnbbe status

een | oa int pl ayback apparatus. In

trans%sean' &@ddr{égsewﬁdéﬁf Q;ri%bysm%@ RinlRAM; n 265U BekekNplace
R14 1s once set to an unspecified value (OxFF). The

if aneéS@QItlt "t taPhaykishi Plraybagiengendi sek&€smt hatstart playList
pl ayback pracess based on Pl ayLi st has been start ed.

playb¥Ben suclycaR eyemlaQTesn s boundaryP) ocedureewhfste PlayList
‘ playback condition 1s changed" is executed, and 49 WO

playba0R7/ 638368. PEY/ FPRONGIH TR FIGL h26sei:’om Yevisden that the
stream nufrber in PSR14 is set to be "Valid". The event
above-fenti caé® grloaptiises plraybaic Kerfodinedt wsert hastatus transition
i pl ayback process based on Pl ayLi st has been
of “IherInidab erhvaltidl’sorndel st oo dineti d Wherursauc hOarnheveriter hand,
occurs, the "Procedure 5 when pl ayback condition is
statushanged't basndt “ Bxecdlitded? Vadd dt'fends¥¢ahidhry Valid” go through
the dotted-line frames. That is to say, the above-mentioned “Procedure
when playback condition is changed” or “Procedure when Stream change
is requested” is performed when the secondary video stream number in
PSR14 is set to be “Walid”.
The following describeé the elvents that trigger the status
transition.
The event “Load Disk” indicates that the BD-ROM has been loaded
in the playback apparatus. In such loadirig, the secondary video stream

number in PSR14 is once set to an unspecified value (OXFF).

The event “Start PlaylList playback” indicates that a playback

process based on PlayList has been started. When such an event occurs,

the “Procedure when playback condition is changed” is executed, and
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-when sgrhngR Vst €5A Se iR

vi deo stream nunber in PSR14 is set to be "lInvalid".
The event "Change a. Streant indicates that the user

wo egaes3esl to change the stream If this evenpCDIR00@315991
when the secondary video stream nunber in PSR14 is
“I'nvalid" (indicated by "cjl" in Fig. 26), 10 PSR14 is

. the segpndiary Wiglage siEepaqhedtd. IERSRIAf ipheeydiuda halid” -

set in this way indicates a valid stream nunber, thg ,
vahgee vt TTemERese Flaliekt kP YRSk ndisparsEhafap ge 2yback
That is, in the status transitiqon triggered by th
procesgetsedioanfexyk X Péén@?erpﬁ%@é?ieéhaﬁ%eésw rstood that
Invalid to Valid. 15 On the otcﬂg hand, if event ‘
VHEFIHE S secondary vi deo

enon SASER PR | TS L VR (et B 12y
vuod SUEETAL S, SEGHISE 1700 TR MSpatlide 2 e
SEBEETSLTd SUELE s SRR BT 00l Acventes
o crpBLACERU S G S SA.CBOR0E o EHER OE 105y video
streéincﬁalﬂﬂgjﬁsitrf %@405?& W5 ahen - PPRI4: bscedvaly 9o 1 PSRl 41g. 26),

never changes from Valid to Invalid. This iS because

psr14 R sEf ocedurg1vhens StdpABEandtyer S @AHESEBEE that is set

assures that PSR1 does not becone "Invalid". 25 The

in tH%eRhy" o5 Plaayhl em Horwdanimdendi eaé efalatser in PSR14
Play Ttem baundary has been passed. Here, the Pl ay

is trdchesubgsngarynivaladbowdidar.y Thet wesn ihwehs ustess teansition
Play Itens, nanely a position betweéen the end of a

trigdereaes fige Blrayt MraEmgax atdieresindll, tPIN neveucih@egk ngr&hayvalid
[tem between 50 WO 2007/018308 PCT/JP2006/ 315991

to ValHel.two successive Play Itens. If the event "Cross a
Pl ayl tem boundary" occurs when the secondary vi deo
streamenobber hand?SRE4eivent \iThatige ehétrempboeeinns when the
when pl ayback condition is changed" is executed. After -

secondaey ekdzutstgranfnuifer PRoRERA e swhénl i aybagkcated by “cj2”
condition is changed", the 5 status of PSR14 either.

in FIgef@) ngbeo Prggiedgre stheny Hivsanschangg hy gpagested” is executed,

and PSR14 is set to a new value. Here, the value set when the “Procedure
when Stream change is requested” is executed may not be a value desired

by the user. This is because the “Procedure when Stream change is

‘requested” has a function to exclude an invalid value. If the event

“Change stream” occurs when PSR14 is “Valid”, PSR14 never changes from

. Valid to Invalid. This is because the “Procedure when Stream change

is requested” assures that PSRl does not become “Invalid”.
The event “Cross a PlayItem boundary” indicates that a Play Item

boundary has been passed. Here, the Play Item boundary is a boundary

between two successive Play Items, namely a position between the end

of a preceding Play Item and the start of a succeeding Play Item, between
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Since the STN table is provided in correspondence wth
each Play Item if a Play Item changes, a playable
webememses y stream al so changes. The status trPeEnsR06315991
is ained to set PSR14 to a nobst appropriate value for
each Play Item by executing the "Procedure when '
the tyd aybaekstonbiay ohenso il thasyeot "E€gorstd ReaylPpmpoundary”
I[temstarts to be played. FIG 27 is a flowchart_ ,
occursheghmgha FrETERSYNG o cédgra Bberpip&thirfeighemlid”, the
pl ayback condition is changed" for secondary video
“Procedugangien plafkarkssand] k1grs isHehalgipdnet [fecyted. After the
secondary video stream having . 15 the stream nunber '
execudapn fi PORIIBROFAT S Wi Pgﬁywlﬁ&"@&ﬁ PPons qRRged”, the

o S B Y 50 PSS B TR s
. i1, 0 & 25 Hz J il

sinc NSO P08 39,8, gl B ey e
. 20 vi ifi

i = SEPDABE b B0 S0 SLASE SREEL USA DI LIS R e

| étatd%ftggﬁ?f§§éﬂw FC%MEQeQOS%éé*ﬂﬁai4§;é$ﬁg$g§})%§§ro giate value

async onous | ure I n cture coO ary
S el L e) D -
cor o138 GRREDL Lo IRARS ERORh, 01 2P| 8 coniicn
is ch\gg' gg."té‘gcﬁ' m§2é 125 HeoyYi sdt%%t@aeebbéllsyé%és@.ans

ilrty o ecoding a 50 frane/sec or a

f reaig®/ sec ph cgurﬂo‘se_%%@vacesmﬂn@utapuguibé@sgimage pBscedure of
pl ayback. In addition, .the video formt. an

“proddtRiB- (1BEe BIH/PMdK RAdivibAl Dst BieangeN tfdH &edondhhe video
" stream attribute of the secondary video stream 51 WO

streagf?Q7/ 018308 PCT/JP2006/ 315991 Whether the HD
Secondary Video Capability and the 50 & 25 Hz Vi deo
Capabtédp £yl ALe iy esenked shehhen ai sedubhdang ideaf sPSRm having
29. Checking these settings in the STN tabl e agai nst

the stheamalurdeaf sét i PESRR Balilsdiss the fodéveinynigglitions (A)
whet her the condition (A) is satisfied. 5 After the

and @ecution of Step 551, Steps S52 and S53 are execut ed.

Condition (A): based on a comparison of the video format and
frame_rate with the HD Secondary Video Capability or the 50 & 25 Hz Video
Capability, the playback apparatus is capable of playiﬁg a secondary
video stream specified by the number storéd in PSR14; and

.Condition (B): the SubPath_Tybe of the seconaary video stream
is “6 (i.e. asyﬁchionous Picture in Picture)”. '

The “HD Secondary Video Capability” means capability of decoding
an HDTV video steram and outputting this for playback while the “50

& 25 Hz Video Capability” means capability of decoding a 50 frame/sec

" or a 25 frame/sec picture sequence and outputting this for playback.

In addition, the video format. and frame rate are written; within the

STN table, in the stream attribute of the secondary video stream.
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Step S52 is a judgnent step for judgi ng whether the
nunber of Streamentries of the secondary video
warogamsof or the current Playltem in the STN pebIr00E315991
‘0. Here, the nunber of Streamentries of the
secondary video streans in the STN table being 0O nean
Whethehatherﬁﬁeﬁeqpnﬂarﬁovpﬁa9b@@ﬁﬁ@%&kﬁxtanﬁ:?@@oﬁ@aﬁy2§|@éondeo
stream Wen the nunber is 0, the secondary video
Capabsi i eamusupteseritnipsomn i bihppedhed PSR @F- s5gjecking these
This is because, as long as there is no secondar
settingsein sheedB tirile paaibeehrevailneecel tJ be PFERL@liaws. for
the current Playltem the current valu W% PSR 14 ‘
deternhping ‘H@tﬁ)@traFﬁ@dcoa%letOéb (@94 15s Sétf—agb nt step

t hat ted wh th
m%tgj'éira%%‘%%c@mb% Cnetin PSR SH EoP A dgeduted:
853 t t he f.oll
aﬁsepuaﬁédls aEHERenT R ot X G BPeH T PoRiy Fgber of
qual to or Less tha the total. numbe f st ream

Streagapiiies A (e STRPIAIE YT UR0 WHEPHE! 8" doeondmry ® PlavIten

in th(eo%gT&_St r alr,_%szoo lh?V Hﬁé‘ur[grgbrse X thetsgr?{) e}lpgles of the
secon?%? ije%eaog%tsé)r(zgum%rg chhet E%NCE o e‘tb g%//m(q)t ﬁg}tlll% that there is

Ing a proce ure S

o Pk Bl G A e P BT 55 0

the S§E§r9d§%5 vH 88 XSt B numBer TH PSRUIGNMENtnashepihsd f (@teﬁ S53).
judgli ng whet her the secondary video stream having the

This AYNBEEassSAtdsshibas theronditd o EBronMhey $hiRo stream that
condition .(B) iS satisfied, PSR14'is set to OXFE in
has b§bﬁlﬁbe3§t&_tt'5|aletbﬁaﬂué1%>l@yléa :Lhn’dlhé?aiLﬁiSrdﬂtaPlayB’eémndﬁleycurrent
vi deo stream has not been sel ected although 52 WO

value20@7POd 8B0&HITHI BR0OEL3LTRDL the secondary video
stream nunber in PSR14 is Valid. If this value is _set
i BtRERI%M dis thpudgrecut sbap dfhas yschrenotsd Rhehutlee inumber of
Picture, the.  "Procedure when stream change is ,
Streamegiiesieddf wihd sdisorekagyut Bibd atrespoisechd 8T Heblsers judged
operation. However, if the stream nunber of PSR14 is :
to be oval id,StEpt $%3 " PLoCHEw 8Shhshestaldaviienargeindged: whether

requested” is not executed even :
the number x stored in PSR14-is equal to or less than the total number

of stream entries in the STN_table; and whether a secondary video stream

having the number x satisfies the condition (A). If YES in Step S54,

‘the most appropriate stream for the current PlayItem is selected by

executing a procedure shown in the flowchart of FIG. 28 to be hereinafter

- described (Step S55).

If NO in Step S54, the judgment step of Step S56 is executed.
This judgment step is for judging whether the secondary video stream

having the number x satisfies the condition (B). When the condition

(B) is satisfied, PSR14 is set to OxFE in Step S58. Tﬁheﬂ value OXFE

indicates that a secondary video stream has not been selected although
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when the user operation is perforned and the secondary
video stream w | never be played. In.order to avoid
wa biog/otssohappen, it is designed to set OKFE i nCR8R1¢6/315991
‘at the execution of asynchronous Picture in Picture.
When a valid secondary video stream nunber is already '
the ssetndarPSRU4o giresnt howegr tilnePEBAMIis YaLli®) I RBbis value is
satisfied, the nunber is maintained (Step S57). Thus ,
set ipoRERifdes the axeswitiipni oh astyncheonpuddddivgenwkierfPicture, the
pl ayback condition is changed” for a_secondary video
“Procegdpgarmhen) € rep® FRAangs D REAELELSAOWLAY Re proedss] Ry response
procedure for 15 selecting the nost appropriate

to the pseRPPEEATERAR- ¢ HOMENET PHAyT IR AT TPAT SHBRST S6PIR 4sh3 Invalid,

Lhe checking of whether the follow ,conditions (a)
the “ZRACEBY @R EaPT SFFBE 10050l PoF HERETFCA] fosEPbectted even

hon SR L8 At BTN AR e U O B RSl s geream
111 se?gn%arg Vi do?o 1t'1r e%égrm{_sct)h th%1 glgi%sico%dar%/ \ffltgeos desianed
will papabi eik BTt " 58 2 %‘\Jﬁ d SabrRTy, T g
ayhac [ S n : aon
o sef RIS ARRPLELNS ol A0 Oln Ol IR, B SR R e

a%%eﬁ@?@&&&&%e%?%?ér%gggggggﬂkggﬁﬂﬁﬁﬁL:£Q%&?§§§?g@%¥h1P8R14

Vi de0 stream asynchronous

altho%]igﬁt Econd0eBnt 9S8 schecks +ake; eamlit ednbar Péhknaintained
plray the

ack-permitte secondary video streans In
(Stepokhyt abl e, the procedure executing unit 42 executes
Step S64. 53 WD 2007/018308 PCT/ JP2006/ 315991 Step

 SthisS cBnd UHEE e SEE8: f 1Yt dicddBiEnehavet beedar s 8aQR0RN ¥yback

vi deo stream satisfying the condition (a) is absent.

conditfioXESsi hMRRDGbr EXEEFondSrisetided bhee&BR14 as the
stream nunber of a secondary video stream (Step.S65).
5 frfc.at2d egst aome osebendasyovifigoasipreasssand sbybogdure for

the condition
selecting the most appropriate stream for the current PlayItem.
In steps S61 to 563, the checking of whether the following
conditions (a) and (b) are satisfied is performed on all stream entries

in the STN_table.

Condition (a): based on a comparison of the video format and

_frame rate of a secondary video stream with the HD Secondary Video:

'Capability or the 50 & 25 Hz Video Capability, the piayback apparatus

is capable of playing a secondary video stream specified by the number

- stored in PSR14; and

Condition (b): the SubPath Type of the secondary video stream

is “6 (i.e. asynchronous Picture in Picture)”.

When these checks are completed for all playback-permitted

secondary video streams in the STN_table, the proéedure exécuting‘unit

42 executes Step S64.
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(a) is present, Step S64 is YES and Step S66 is
executed. In Step 566, a judgnent is nmade on whet her,
warmngishe secondary video streans sati sfyi ngp@h&P2006/315991
condition (a), the first secondary video streamin the
order arranged in the STN table satisfies the
cSheptSa@nigle) judgment step’ fos:aw@gir@wm‘ehe@@dewmﬁary video
(b), OXFFF is set.in PSR as the stream nunber a
streagleamefwnmt@eoc@tddé:aam frIStepbsent . | {1 HeS éar-quqpi %féflr OXFFF
. % ) is not satisfied, a secondary video stream
is seSt HRAMERSRYACRMERS IStERamnN e SN eaBPeOIP%a@éWé@e@dstream
fromanong the secondary video streans satisfying the :
(SteprcéRéiti on (a), and the strean115 nunber of the
selected secondary vi deo st s_set .i,n PSR14 (

S s
S58 St TS gHT RELEPOCEH B REE VIR CUBidaPRatie codition

d d f
o SERSSPIRRY SR A, 01 T A FL RS o,
5o BAREROUS e S SFI A TSRS ARPLORE LS LB oo
o USRS D RACCERMTE MHCDLSLLEA G1BECE oy 1 e

order, %?r gGORAAl Y\ degy $LE8aM esXths SBEGIE{ISY Y . If it

r operati on made on the operatlon receil ving

satisHlkt 88 JR4ibisn &9 caserrWietderid rl%E@%%oﬁgéré‘tﬂéag@ﬁunber

stream of the nunber 'x satisfies the follow ng

of a %%@théPysvﬁd@o %@Qeé@ ihsSstdieerd in Step S71.

Condition (A): 'based on a conparison of the video

f orsmahe athaifhane(¥atie Wbt e thibaSer erdahyaryi€eRo stream
Capability or the 50 & 25 Hz Video 54 WO 2007/018308

whosePSTHIRRA084 31898 rCapabid thy, sthheaphaybagik1appanatitsn among

i s capabl e of playing a secondary video stream
the sepeeddhedidno shecamurbeat i sfuireftha cBSR14]oand) Candi thostream

(B): the SubPat h_Type of the secondary video stream
numbdzrs oF6thé . ®elagynic BeonndsrPictderce sitmePnct siredt .16 EAR{LEr (Step
t hese checks -are conpl eted, the judgnent step of Step
S68) .S7Zhrough the procedure, the most approprlate secondary video
stream for the current PlayItem is thus stored in PSR14. Thus concludes
the selection procedure for selecting the most appropriate stream
number.

FIG. 29 is a flowchart showing a processing procedure of the-

“procedure when stream change is requested” for a secondary video

stream.

Assume that the secondary video stream number x is specified by
the user operation made on the operation receiving unit 26. In this
case, whether the seconda‘ry video stream of the number x satisfies the
following conditions (A) and (B) is checked in Step S71.

Condition (A): ‘based on a comparison of the video' format and

frame rate with the HD Secondary Video Capability or the 50 & 25 Hz Video
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is executed. In Step 572, a judgnent is nmade on
whet her the nunber of Streamentries of the secondary
W(vizuite/mast)s eans for the current Playltem in theCT/JP2006/315991
"STN table is 0. "0" in Step, S72 neans that no
pl ayback-pernitted streamis present, and the
Capabsémbmdaﬂxa@ﬂd@baskragpanammbeLS|¢aga§QE4OfsplaIﬁng a secondary
mai ntai ned (Step S73). Wien not "0" in Step S72, the
video] stigeent sprafietl ByephSmuiteressoyeddin $R1§tre@n§74 a
judgnent is made on whether the nunber x of the
- s€oondaiyn {(B)deotise rvdpaspetibe eaf Het Recor@ary video stream
operation is equal to or lower than the total nunber

1s “6of(it e asyYREWHOBREEI BiChwre Hg SHAtHas) e- and mhether t he

15 nunmber x satisfied the condition

s&fiteri BResheheheatoROTPAFtedy %Feé#%mﬁ fsit‘§8 fy Step 572
) the nunber X is gglecte and set PSRé%. Step S75 £
is exgREReNO iR BipS 9}“88§nje?1f“a eéﬁﬂ S Ragper ©

executed. The j ment step is for eth r
Streafrhen*ﬁmﬁfep xtfiesselz%lida%f\fé deo Ry ]gft?’%h Ao Ry Tten

"ent that. th
B T T T

f h I f
streaa'lI ;%?é?felsge:]nttdf Sﬁ%u{ﬂ a %OREQ¥EL§:¥% dc‘ ét% 1%am ﬁuﬁﬁg n PSR14 is

e secondary video strean1nunber stored
malntainggRigﬁg éﬁlntalned (Step S77). If the number x is

OfifrEn ribd 0@4{) 1Hfs%$5587'2n9u?é Qf gl 8PSt & 8rit e84 85 executed

commenced. | n the |l oop protessing, the checking of

In St%%t Elra 'ﬂl%igﬁ@ht QW HEE QRditdi Qb 8nsatundbired dfSthe secondary
perf orne on al secondary video streans witten in

\71deot B@r@érﬁ %@b@@‘iédﬂ%ﬂ/ ehetierSiPetabl én iG08gh41 @B (a)lower than

based on a conparison of the video format and 55 WO

the t43097/R4B30& PERLIRZAQEG/ 34880 ihrate sTRt apid AntinehdiBer the
Secondary Video Capability or the 50 & 25 Hz Vi deo

‘numbe@apabitidfied haeptaydncloragpar atlfs iits seapabl @s dfhe condition

pl ayi ng a secondary video stream specified by the
(A), rupheeastsped fiindPSRIzhe Afutnbert held cepeptedessd rapti ¢n PSR14
execut ed, whether at |east one 5 secondary video
(Stepstsf7®am sati sfying the condition (a) is present is
j udged
When NO in Step S74, the judgment step of Step S76 is executed.

The judgment step is for judging whether the number x 1s OxFF. Here,

“OxFF” of the number x is an “entrustment number” which means that the

| selection of the most appropriate secondary video stream for the current

PlayItem is left to the discretion of the playback api:aratus. If the
number x is not OxFF,‘ the secondary video stream number stored in PSR14
is maintained (Step S77). If the number x is OxFF, a loop processing
of Steps S78 to S80 is commenced. In the loop processing, the checking:

of whether the following condition is satisfied is performed on all

secondary video streams written in the stream entries of the STN_table.

Condition (a): based on a comparison of the video format and
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in Step S81. If it is present, a secondary video
stream whose Stream Entry cones first in the STN
wo abe18388 sel ected from anong the secondary VPOEDP2006/315991
streans satisfying the condition (a), and the stream
: nunber of the selected secondary video streamis set
framei natRSR1#h (tSeepD F@cS88A3ry Thdsodmpalbides ytdretheSOr & gbitnvideo
of the "Procedure when stream change is requested" ,
Capabfidityhetlsepdnyhprgk \aReEasusedm cmétkglr%iqigpi-@ﬁ% a secondary
. present enbodi ment, even if unpl ayabl e secondary
videoy pHEeam t PREMHE 18Ce PYr BBR MUGShiST oL8E0ABaF YR deo
streans recorded in the BD-ROM or the Ioc%h st or age,

t Réteri §hanlepPi BROSH LY "forS U Ge F5SReE éFuE%‘?St one .
one that the playback apparatus i s capable of playing'
secongary giEeq §tkFaR %?%%%58 e EQP%JCH%S ?35 4§ 19judged

, strea Accaordingly, even if the total sizes of
in SRR oRGary TFdess VarSFIIBi edth CeNaT Bha L (Rer BLEFRR Whose

S e T T G T Rl EA——
seconf258' Pl 053458 LI k.20, conarat s Loadh Stk

( _ ~ano ary video and to' éxecute
numbel?:lnékuwgﬁel elp ccctelﬂir eo@@% I\ﬁfl}liEOZ -‘El}gaﬁr g€t in psri4 (Step
enbodiment "descri bes a specific data structure to

s82) .CaESEs the ALAxhack. apRatatds dno opethar \bFLELMIR hen stream

‘Picture and a 25 processing procedure of the playback

chanc@PREr ALYiSe RGLON HRY+he s&eortld, Stilddet Ut eearlhe
specific data structure to cause the playback
- apRALAHYSg tReriop A Rt dkiSod IndAitC! &¥én HS ARS§AB1ERBecondary
extension-data wthin the internal structure of npls
vided kk@eshoWrd grEls@ﬁt Wik rARd s&6onaady iw el kedeah® MDorded in
2007/ 018308 PCT/ JP2006/ 315991 Pi P netadata. FIG 30

_the BBhRWB canthatlecaal sisdrates, utieend itshen RipR et adatsa. “fdh@icture

lead Iine hm indicates a close-up of the interna
in Pistuuel wre ahatttiee RlByhetkdairaAsiss hewrdapliehef pleadng” by
line hm, the PiP netadata is conposed of nunber
executdhgne tradaedulbe ok sefectésg anbupbegesniofstreéamet ddmogdingly,
bl ock headers, and n2 pieces of Pip netadata_bl ocks. :
even if the total sizes of secondary videos vary from each other and.

there are differences among playback apparatuses in their capabilities
of playing secondary videos, it is possible to cause the playback

apparatus to‘display some kind or another secondary video and to execute

Picture in Picture.

EMBODIMENT 2
The present embodiment describes a specific data structure to

cause the playback apparatus to perfofm Picture in Picture and a

processing procedure of the playback apparatus according to the data

structure. The specific data structure to cause the playback apparatus

perform Picture in Picture is present in extension_data within the

internal structure of mpls file shown in FIGs. 11 and 16, and is called
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The lead Iine hnR indicates a close-up of the internal
structure of the netadata bl ock header. That is, the

woretoades3es bl ock  headers are nultiple instancBsI/JP2006/315991
generated fromthe same class structure, and each has
the sane internal structure as indicated by the | ead

PiP mbtadati®. FTbe 300skoid awiimyedesdrsibestemehof tbbiP_metadata.

constituting the netadata bl ock header. ref to

The léladylireernhnd{ KpdiThtesia aldsesiup ©dr thﬁd%@%ﬂﬂﬁgl gtructure of
Playltemid of PlayltenfK] to be a target of Picture

the PilA_mRittdate. Tire sEPNNt bl @coflepdel Phayimlemthintl R aed@data is
by the refto Playltemid[k] mnmust store therein a

composefler evit e wmbéﬂfu@f_@ﬁettaﬁétﬁe]@w%k%ﬁééry Vitheo pieces  of-
stream i d% (secondary video streamid). In

metadaggile}asik ! @eréf wﬂm PRLEERSI 85 PhE- Hﬁ#@dﬁta blocks.

E’::%aldjter:lééﬁan es, Cr:a?gqrﬁr gn ﬁgﬁ%n agﬁﬁlqﬂ’ldl ngtor d%ﬁgruc-ture
of thpgsgararak sk R %aq% OTBheY air Ehd Hela0Et SRR Ribers ave
multipg]gci,rgétgaz}:cgensglg% 'e%gg‘ é‘ftt re‘gﬁ%%&%‘%&?ﬁs structyre, and each
s Al TR R A s e

follogzégg e as:cgfflgég %yJL.{ ef& I(Zgilg‘ll_i d Eﬂé ?n%tt'aa 5‘ bl&ck_header.

TTeam use pl ay

gretqu?yPﬂa Piggnyrl%[ﬂhl s field |s used for

a secondary vi deo stream whi ch uses

asl%%' ated £iR1B Hskaﬁﬁil%ab_h%kékﬁiaylt& be 8PrElayItem[k] to
specific, an associated stréeamentry()7in the STN

be a tableicar e derkved Bycteferrimg tém t2h1¥W0of the PlayIltem
2007/ 018308 PCT/ JP2006/ 315991 secondary_vi deo_stream

1nd1ddied&ﬂﬂt@e$@&?&kh]E@@ﬂ&&moﬂd[ngnw@tassﬁﬁﬁmﬂamyankdederence
stream which i's used by Pip netadata bl ock[k] () by

valug eferrisg to thehstream erdf yto Nefcentere tiddo tawream id[k]
nore pairs whose values of the 5 ref-to .
(secdPldaylt emiés [ddremnd ithe rlef addiot setobbamelivicdeBlayfearmids in

id[ k] are -
the pip metadata() has to be rearranged in ascending order of the
reference values. This is for, when the current PlayItem changes,
promptly finding a metadata block header having the ref to_PlayItem id
-that specifies a PléyItem after the change.
ref to secondary video_ stream id[k]:

This is a field . for showing, from amohg

- secondary video stream ids defined in the STN_table of the PlayItem

referred to by the ref_,to_PlayItem__id[k] , one indicating a secondary
video stream used for the playbéck of Picture in Picture. This field"
is used for identifying a secondary video stream which uses associated
PiP metadata block[Xk] (). To be more specific, an ' associated

stream entry() in the STN_table can be derived by referring the
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the sane nust not be present in the pip netadata()
pip_tineline_type[k]: This indicates that a mapping
w@oionn1s368 t he Sync_Start _PTS of _Pl ayltem on tPEr/JP2006/315991
Playltemtime axis should be used 10 as reference
timng for executing Picture in Picture or as the
secongasyt V®eo @rtrsamgnéwatnéhaﬁmbﬁa@él cepepsponding to a secondary
Pip_time_line type = 1, the pip_netadata tlne sta

videoygeEean W81pPhaiA tléﬁsitbﬁhé?l&m@tﬁéﬁ%ﬂ@mwy URg referring to

ref _to_Playltemid[k] as the basis in the execution
the s§regPn@hbohous Picture in Picture. In this case, 15

the SubPath type of the SubPath. specified by the f
fet §ec%%ﬂ%r§%€FdéU“§tF@hnmpaﬁk]pﬁékﬁ: Wbo§8tyY%}%? r%f the

P
e AT B St i o
t
cre SRR IR0 HICREEHLED B ARSI R EI e I

20 .S le
PP% %ﬂ%g%$)3%&eo stream.id[k] nust be set to.

mst \Qgen Plr{cgﬂtgarggsl ing,type =3, h@ﬁgeﬁg“ mgo:mt of the

a atazklne _stanp uses t he Pl ay [1ne

Sync %%E?Erﬁfist@f by 4 E/ﬁ@?ﬁeégt&éal Py el dikl 28id h@oashe used

e executio asynchr onous Picture in Picture.

as refé‘rérmeg t?ﬁﬁ?ﬁg f%§ d:heSubBap hot ke i afpithe rsubPakht he l?osﬂ:lon

specified by the ref-to-secondary-video-streamid[Kk]

of suMpSkoPeesein ttane.. Thus, preferred Picture in Picture
pl aygack Tan .be reallzed by ideally using either one

ofiHche pPhaylhemisiecdeype +he, SubPlayl netnsite tin@ Wlamp uses
2007/ 018308 PCT/JPZOO6/315991 as the basis.” is lum

the pkeyItdhennthissid kagetsed tolbyrechkeeyefiged Playiitierdifipk] @s the
corresponding secondary video stream according to

basisuppeheldsdcuth omokeyncheous Plmezdeein Rgcisra. priocesss case,
of , when each picture constituting the

the SubPath type . - of the SubPath specified by the

ref_to_secondary video_stream id[k] must be set to 5 or 7.

When Pip time line type = 2, the pip metadata time stamp uses
the SubPath time axis as the basis in the execution of asynchronous
Picture in Picture. In this -case, the SubPath_type of the SubPath
specified by the ref to secondary video stream id[k] must be set to

6.

When Pip time line type = 3, the pip metadata_time stamp uses

. the PlayItem time line referred to by the ref__to_Pla‘yItem_id[k] as the

basis in the execution of asynchronous Picture in Picture. Inthis case,
the SubPath type of the SubPath specified by the
ref to secondary video_stream id[k] must be set to 6.

Thus, preferred Picture in Picture playback can be realized by

ideally using either one of the PlayItem side or the SubPlayItem side
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secondary video includes a subject and a background,
extracting the subject fromthe picture and providing
wa i0g/0f8308 t he conposition with the primry viBPeDIP20W=EI15991
the luma-keying is applied for the secondary video,
the a3 of the a3 nultiplication unit 15c, shown in
as th&nbastisment 10 1, is set to 0 or 1. \Wen the
| uma- keying is not applied, the a3 is set to 1.
t isckuph akayrg flag: This is a flag show ng an
intention of the content provider on _whether the ,
wiheovitifiey fhRetil & /i Frmdiuiad §s|aRligsehosra rggagronding
during 15 trick playback of the primary videq. Thjs '
seconflpry BdeeResSVERTY BRFYTIEIY fRe WRRhroibds lbmer ey  The:
in Picture. By setting the flag to 0, the content .,
luma-geingets s Rowd 3958 Si rﬂ%emwfzﬁ%l of e HRKkPhGEERe wPRTb Ytdmy the

- Picture., in Picture (Pi.P. wi nd d duri

secongpEyEred By SHAC S (FUF 1o (ol oSede ] NEACLEK g the

. ayback is defined b | ayback ar.a 20 Cas .
b3 eRh AL (PP SRR FEeBaet L At S A baes CIpSPATign with

For_example, .iLn_S a r ,
the DEGHEY 4 BPay A De GenI R Ue ore B Aest fTEiche secondary
. | ayba ile Forward Play or . bej def | ;

viaeol BIF AL Eorhe i e liBLTrt itk Y psy: ~houf f Bfflgainent

. afjeld r ecifying.t ot ; ;
s lslﬁﬁ#ﬂ%ﬁég%r(%?‘gﬁla gg?r%@%%n Sﬁ@g;g%oﬁggr%ﬂgféﬁ% Fhe o3 1s
set t%h@_luma-keying. When the Primary video plane and

econdary video plane are placed on top of one
: angggr%l§§gﬁ 1 glgf:ansmi ssion is realized, in the

conposTtion of Ricture 59 WO 2007/018308

P&F; 4P2006/:31998owimy RinctiHtent & dH xekscohiose: yabueder on
of lum nance (Y) are 0 or nore but no nore than the

whetheRpefd wihEol Ue_keycwal tg mrtihe Sedefdasyer odedlosed during
pl ane. For exanple, when a secondary video is

trickcppgsetk of thd pgtimerpfviaeper skinis dhedgadrariegr vahid andy for
only the person's figure is desired to be used 5 as a

the sdyacpebdnots thictoorpdsi tHichpra. | By reridengalthe if$agetoi @, the
t he :

content provider shows the intention of making the window for Picture

in Picture (PiP window) closed during trick‘playback of the primary
video. Here, the trick playback is defined by playback apparatus

manufacturers with respect to each playback apparatus. For example,

'in some playback apparatuses, 1.2x Forward Play may be defined as not

béing trick playback while 2x Forward Play or more being defined as trick

- playback.

upper limit luma, key:
This is a field for speci‘fying the upper limit of the luminance -

(Y) of a corresponding secondary video for the luma-keying. When the

Primary video plane and Secondary video plane are placed on top of one

another, perfect transmission is realized, in the composition of Picture
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upper _limt_lum_key so that, from anong the pixels
constituting the secondary video, pixels having the
wo eowrnessee val ue or | ower are regarded as thePCT/JP2006/315991

background. Next is described an internal structure of
the PiP nmetadata block. 10 The lead |ine hnP '

in Pitbdi€atfes pifdlsehovpeofaldes sfrlatittamaaf (YPidrendt@datoae but
bl ock. As indicated by the lead line, the PiP ‘

no morethdatachippek] [Llinis tampisadvaludk opitdeeSecdndaRiyPrideoc plarne.
netadata_entries[l] to [k] and

For erampley, whepigpretaddiaentdees.s Tompbead 4 aefig@e of a person
indicates a close-up of an internal structure 15 of a

and aPpRcheratat @ncepniy. tiparerson’shdipupentds adegiaed to be used
entries are multiple instances generated fromthe

as ashweoedl aa% B¢ ueompesitEdnd, eqchlukhiyandee BHWe iift efdfalin the
structure and is conposed of o , ,

upperpil pirht Haea XY §8_ Shalhm [GrPmafloRy p-ho Missiei eppstituting the
netadata(). pip netadata?%hneLstaqggik: 20 This is a

secondpgl ¥iL6P iRidiccSt G- pmbaante SElpREL Touer are regarded
in%erval during which the pip conposition netadata()

as thegbggkgP W cept for the | ast pip-conposition

@ cept for th p- .
TR el 2 3P BBy PR IR b SR BIR A dalls b1ock.
he time i | | h i i

e pRFd, ol "R e R i B ek Sl DymeCt an TS Of

pip_nle.tad;(@gﬂ) dx. PI D ggnpﬁﬁaiég«ge&et sgat.ac@e of dhe I88le, the
pip net-adata _tine_stanp In the PiP netadata

. lid i he 't i i s
pip rBeBBSAlAdodRAqTES B O BERIG e 1T o VRLeBEs o

PiP n%%@}iagésgll@yie%g[qit itge[kﬁoaﬂ@n?tﬁr@)yro%%i§9§pmetadata entries.
— PCT/ JP2006/ 31599 of a Sub Path specitied by the ref

_tiesecandamng Mhdegsidaeand dikke-lp ofdG LheSrndihetructure
mniml time interval between two adjacent pip
of alMBtiadabaddi SafNs IBhaneisecend imd usitweatdhenthies are
_conposition nhetadata() is conposed of the follow ng
multi®lbi ehélsances generated from the same class structure, and each

 has the same internal structure and is composed of

pip metadata time stamp[i] and pip_composition_metadata() .
pip metadata time stamp[i]:

This is a field for indicating a start point of the time interval

‘during which the pip composition metadata() is valid.

Except for the last pip composition metadata(), the i-th

- pip_composition metadata() in the k-th PiP metadata block[k] becomes

valid during the time interval no less than pip metadata time_ stamp[i]
but no more than pip_meﬁadata_time_sta,mp [i+1]. The last-

pip composition metadata() of the last pip metadata time stamp in the

PiP metadata_block[k] () becomes valid during the time intei:val no less

than the last pip metadata time stamp but no more than display end time
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pi p_horizontal position[i]: This field indicates, a
hori zontal position of a pixel of the left upper
w@oners3ef t he secondary video on the prinmary RECTER006/315991
pl ane. When video width represents the horizaontal
: wi dth of the video plane, a 10 horizontal position
of a sp@eihisgedfitieoyPiie tefi zonsetopiit ivdnleprangesam f¥dlk] - In
O to video-width-1. pip _vertical _postion[i]: This
additfibel, d ithei catiesimalvertimsal poktrvaln olﬁe’%iﬂ?ﬂf}(el tee thedjacent
- left upper corner of the secondary video on the
pip metiadaty. VimkeeiEmeselswen aB-ariddoCREREHE- r epresent s
the vertical width of the video plane, a vertica
pa%iet ingP_SPEEPS i BPhyRatRelabrp) vt ICORPOpsd| Pﬁfoﬁhﬁarf@ééowmg
from O to video height-1. FIG 31 shows coordinates

fieldshat the PiP horizontal. position and PiP vertica

p05|t|on posslb t.ake En the .video plane. This

F&@L€°§ﬁ69§ 3l PAAte! s%sten1|n which the left 20
d.th
s o dn e S e S gy %% Ped ?Eﬁﬁ%ﬁﬁ' e Lett
|
PPz BUP At hate LByt ey BrERar! 5 %Jfl%a”ré Yi§go plane. When
videqqﬂgaggergéagge%tgC%Hé“ﬂgﬁf%&ﬁyagsw&g%h of tge v deo glane, a

poSi t1on represen coor

horiﬂgnggicgggiﬁlgn cifﬁédab%'fﬂéigf§'hbgg%§ﬁﬁé¥EF€%ﬁﬁé§n ranges

e Secondary Vi deo

a P t 61 WO 2007/018308
frmn?%%PJgﬁggéfgmggbq' reﬁg scaling (x 1) 2: 1/2 scaling
' gﬁg%té%gr§cailﬁ0§%¥8d[&g (x 1/4) 4211.5X scaling (x

fult screen scaling

This field indicates a vertical position of a pixel of the left
upper corner of the secondary video on the primary video plane. When
video height represents the vertical width of the video plane, a
vertical p051tlon specified by the PiP vertlcal _position ranges from
0 to video_height-1. FIG. 31 shows coordinates that the
PiP horizontal.position and PiP_vertical position possibly take on the
video plane. This figure shows a coordinate system in which the left
uppermost of the image is the origin, and the positive directions of

the x axis and y axis are rightward and downward in the image,

respectively. In this coordinate system, the PiP_horizontal position

* represents an x coordinate while the PiP vertical position represents

a y coordinate.
pip scale[il:

This is a field for indicating a scaling type of the secondary

video. Scaling types are as follows:

0: Preset
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The follow ng describes the relationship between the
pip_tineline_type and the, pip netadata_ tine_stanp.
w@2rnigsed i ne_type[k] = 1 In this case, PictureCT/srP2006/315991

Picture becones valid for atinme length 10 starting

fromthe mappi ng point of SubPlayltemIn Tine on a

PlhiayhbeBtalin® @xils referred to by the ref_to_Playltem

i d[k] and corresponding to . the tine |length of -the

SuhPhayl kealing thilg2¢ase, the PiP netadata tine

stanp represents, with a tinme accuracy of 45KHz, any

orke af/4t o1 pod nbs li/d)the valid tine period of Picture

in Picture. Here,, 15 the pip netadata time_stanp[ 0] '

| s:pdsbki soatling t<hé.fhppi ng point obtained by

mappi ng the SubPlayltémIn_Time on the time |ine of

t e fPladybcepet ef%ridéd to by the ref to Pl ayltem d[ k] .

FIG 32 shows how the PiP netadata_tinme_stanp

p&@ﬁtldﬁ@diwﬁngth@eﬁpﬁé %&lstﬂﬁenrﬁﬁétppﬁs?%me Pﬁﬁﬁeen the

pe the figure, Level Q 3 shows the

Plpﬂﬁ$@6¢F89LF¥ﬁﬁt%qﬁatﬁﬁrglﬁhﬂeﬁﬁﬂﬁﬁa TRofs2Re Pl aylt em

time axis, B Level ho mul ti pl e pictures
c L Ret ﬁ@eLW¥P%P% vi deo. Assume here that the

of %F@?%Y%é'aﬁw%i‘e ﬁg?@@é@ﬂgp%%cia?m%” SR g et Length
ster R e d THRBLRY 41 on %?fayl?{tewi “HHE iy Praviten
time ax(.jLst P?efze ll%tg t?hgg ‘ﬁ{e trg% ’5@_??5%]3&} qldeﬁllf Qﬁdtéﬁespondlng

case, atime_sta

%t f:f%?l Ca? % the nﬁ{{ %Hﬂ%?&?émpos' thonfijsandse  the

i P_ver osifio are se the | eft side of

R i i e A A
one offc?;rlmtezpofiﬁ% lﬁ‘%he %aﬁ;@%in@?éﬁio@@%'ﬁﬂd&ﬁh&bﬂﬂ pPaBfure. Here,

Pi P_vertical _position[i +l or the right side of the
the B %@tad@%&e%ﬁ@,sﬂéﬁ@) $)|]0Fl@sl sitdeaew kb kBeedingplayigdpoint

inThe blanks at— 5 the tine p0|nts tl and t2. Wen
obtaiffidel_biyMapbey thHee Sebblayieemenormaty on the time line of the
PlayItem referred to by the ref to PlayItem id[k].
FIG. 32 shows how the PiP metadata time stamp is posvitioned on

the time axis when the PiP_time line type = 1. In the figure, Level

3 shows the: SubPlayitem time axis and Level 2 shows the PlayIltem time

axis. Level 1 shows multiple pictures constituting the primary video.

Assume here that the secondary video is a shoppincj video and offers
sales of clothing whicﬁ an actress appearing in the main movie wears.
Here, the left side of the screen is blank at time point tl on the PlayItem
time axis, and the right side Ao'f the screen is.blank at time point t2.

In this case, PiP metadata time stamp[i] is set for tl, and the

PiP_ho:cizontal__positi'on[i] and PiP_vertical_position[i] are set for

the left side of the screen. In addition, the
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vi deo can be positioned in accordance with the picture

of the main novie by displaying the secondary video
w@roonhisss it woul d not interrupt the view of PEBIFEAOGB15991

novie. pip_tineline_type[k] = 2 10 FIG 33 shows how

the PiP netadata tine stanp is positioned on the tine

' PiP mgkhdabhetindhetRip [tibk | i Ae tymet 2. forevelt®,1, Z2nghd the

3in the figure are the sane as those in FIG 32. ,
PiP_hpiré¢zoneal rraRiidgtiondibdt oast Ridl vertérad pesti@ngrh] for the
- starting from the SubPlayltemIn-Tinme on the SubPath
rightt Bﬁr@eafxgstftﬁ Sc&@en-3 in the figure 15 and
corresponding to the tine | ength of the SubPlayltem
THeTPIPthettdPatROPPHRS JLSRP bt ESeALSPLaVeth 1§ Fhadlanks at.

accurac;g of 45KHz, any onge Q [ nts i

_ f, ti e go% _g tlga g
the t%ﬁ?lRﬁPlﬂ ﬁet]pé‘ﬂdoﬁz of FEtPLFrP.e_qWeE! ct'treYPRier e/ t fEeconaary
cios B LS80 LU SLaml O Lo pocl Lol 8L o

i [ 20 Th why, t i P, . :
oy o bl Eu% S eC SR OTCTS HodhLrbrict YL AEC SHEgTRet the

N axis.is ta define a noverment trajectory when a
Vlew.toﬁinﬁae FFdwn St he secondary video is a noving obj ect
m@iﬁaﬂ%ﬁef?ﬁér S, be,nmoved fromleft to right side
0 screens is’is because such a novenent
t IFILChorgh fan ipednipdependentd % @bt he PG LBed
- of EE tggesynmal n_hggvjlggé. E{/-i\cclg!?glgn%?y?_the— o B =eon
the tFhB_9B!adaa thaepst applll ihe tppsiLidnede9B1the, 2 and 3 in
pl'ayback axis of the Subpath information. Assunme that,

the " HiQuFkGard3shd hanR Bshehasatian timee_spanp[i] indicates
ti- on the SubPlayltemtine axis and the 63 WO

200 #1838 PRET (136 2HM6M33 5L d Pop-hetmgamrajth starting from
position[i] and PiP vertical _position[i] indicate a

the sﬁ]@iﬁlagmmar Ipartmebntihe sas®edh time asdistdfohevéhe inPil: figure
netadata tine stanp [i+1] indicates t2 on the ,

and SubPtsydricamat i e akes tiaed Idegt?i PofiortlemonfabPlayltem.  The
position[i+l] and PiPvertical _position[i+1l] 5

PiP mendideatet ame | gtemg owereszarts, ofitthe Soweencuracy of 45KHz, any

one of time points in the valid time period of Picture in Picture. Here,
the pip metadata time stamp[0] is positioned at a time point specified
by the In Time on the SubPlayltem time axis.

The reason why the PiP metadata time stamp[0] is positioned on-

‘the Subpath time axis is to define a movement trajectory when a thing

drawn in the secondary video is a moving object which is desired to

- be moved from left to right side of the screen. This is because such

a movement trajectory can be defined independently of the picture of
the main movie. Accordingly‘, the PiP metadata time stamp[0] is
positioned on the playback axis of the Subpath information.

Assume that, in FIG. 33, the PiP_metadata_tifne_stamp[i]

indicates tl on the SubPlayItem time axis and the
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In this case, the secondary video is displayed at the

| eft upper part of the screen at a tinme on the
wbPhmsghs em time axis indicated by the PiP PCT/JP2006/315991

‘nmetadata_tine_stanp[i]. The secondary video is then '

di spl ayed at the right lower part at a tine on the

' PiP hSubBbmidl gostitienid] arng PhBivetteid-aly posé thpp ikt Hadicate a

~ time_stanp[i+l]. Here, in the.case - where . ,
left Synppst ar tpdS ofofPl ayheem BSTERFFF, thedn  addition,  the
. Sync_Start _PTS of _PI aﬁggem is interpreted as a_point, ,
PiP_mghedcthd imsestapeti ot hdadirateadk FpéhgtiBiblaylten time axis
Therefore, if the user perfornms the |ock operation, ,
and thecBRRIAIF rcaEas_wP Pt b ldddueAPfaF i §_ R sipt@fegositionlitl]
.. Herewith, 15 a screen effect can be realized in which
indicgReop BedtdrlQWRT] 'HaFFeogé‘Siﬁwc%r)?envi‘deo (the shooti ng
star in the fiqure) noves araound, in.th ri, mar Vi deo
o Sihfaser dhhetaaRie e Sharartbn: sIabed T Yhe el upper
i.p. tinmeline type[ = 3 Rictye_in Picture b nes._ ..
oart DEPFiE (TParT A Bt o0 S P RSy 5ot o B Panpticated
Ti me.and .endi.ng.at the Playlte t _Ti a_Pl.ayl t.
e A R i i
. __-Th i P aqLi ep nts. ' i ;
atsp1 308, S I AoRE oUTE SHer S EEREDET e PE gV EBn eine
; CUL i [ [ £ +Pi Eqil i 1 re. r
s B R D T e i he a2
where2® Pl ag@@r@ﬂﬁﬂlm bef mﬁf&&@ by the ref_toxPkayltem tne
id[k]. FI'G 34 shows how the Pi P netadata tine stanp
sync is3aPShid Qed1aRTrbhe ki MBraxhsetthend ke g3iRtt WRBnl tRE user
"type = 3.7 Each Level in the figure 'is the sane as

perfdrial the Fb&k anratﬂozaddirhé‘@@fof@,e il ek uk € ®leir@BsmE the lock
64 WD 2007/ 018308 PCT/ JP2006/ 315991 the prinary vi deo

operadfién} kecosdfey as debesei lilnb&lsequdrtidhen dibplayed. Herewith,
pip_tineline_type[k] =3, the PIP

a scré&®i adatar thnbesstanap] £3d is whdshtaronbdecatrawhiimetippisatondary
i ndicated by the origin of the Playltemtine axis,

vided .(€he shddtmmopeitat indibatEidune)l moVemeardiret dfiotée primary
IS possible to realize 5 the same screen effect as

videdFi@ réZpdryse épr ébentisay’ $ lopssiatdoa-coor di nat e

pip timeline typelk] = 3
Picture in Picture becomes valid in a time periocd starting at

the PlayItem In Time and ending at the PlayIltem Out_Time on a PlayIltem

‘time axis referred to by the ref to PlayItem id[k]. The

PiP metadata time stamp represents, with a time accuracy of 45KHz, any

- one of time points in the execution time period of Picture in Picture.

Here, the pip metadata time stamp[0] is positioned at the
PlayItem In Time referred to by the ref to PlayItem id[k].

FIG. 34 shows how the PiP__meﬁadaté_time_stamp is positioned on

the time axis when the PiP time line type = 3. Each Level in the figure

is the same as that in FIG. 32.  In addition, the blank locations in
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‘a timgpoife inddsared G vENEAtPT

based on the origin of the Playltemtinme axis and
setting the tl for the PiP netadata tinme stanp[i]
wowbiore183epr esenti ng t2 using a coordi nate basedr/areotdBas991
origin of the Playltemtine axis and setting the t2
for the PiP netadata_time_stanp[i]. If the PiP_tine
the primenyypeiden sate tthd0sanet les tihesgpers o§IFn Whi-ch When the
Picture in Picture should be executed can be defined
pip_tbyehineordtialdle Baddg i _medaslitgl hiwe_t Uyl ¢ ppitioned
time axis. Thus concludes the inprovenent of the

at a tlgeopai ny medrakedPy Hee opiedenet disodtaetien iRt s, i.e.

descri bed an inprovenent in_the playback 15 %@ﬂgﬁ%gggallze

che sDACUPRCK PPALR 1 usmg%eﬂ%s&gés; 28 PS4 Wobanace
saseclBeh U8, "EL ARL 2Bl 0P e ReT, A0 FL L APNR <1 o
ere =43 S35k B0 o LSS eé-gﬁb%%’irdesofglttﬁhéw‘%%%&
basedcgrqt{r?é o\% fgan SEQE en%ﬁagg%t%ﬁetiﬁ@ %ﬁd §éte&r§$jlthe t2 for

s an eveéent ma 700 fhe exe

the P?E Iﬁ‘el?a? tqglepé{ig‘ﬁgfﬁr YES an éhﬁ?prtgﬁl@dy ﬁe e 1s set to

execu processi ng 1rom ep

3, thégﬁuﬁg“fﬁ% ‘io :l_Ill W8 cBXeM e 1N StePre%Roullitbd Sxecuted can

er there is a meta-bl ock-header that

be de%@ﬁé&if b§$Sa Cé&fdr%'ﬂ'lagé Fhad (M befigle_&F adtd engraed time

specifies PID corresponding to the secondary V|deo
axis.Stream nunber in psrl4 as

" Ref-to-secondary-video-streamid. |If being present,

t heueetanbl @edks headernpisvafdntsoft htecuetendindmedum of the

2007/ 018308 PCT/JP2006/315991 nmet adat a bl ock header
preschBt €flo&HRenst. e p$e:894 st de SN s apr huptecknfentt in the playback

sel ectively executing Steps S97, S98 and S99 accordi ng
apparb@ukhef waleupreséntPieRbbdiment ne Thepimpfoudrent in the playback

net adat a_bl ock_header. Wen PiP tine line type of the
apparaetiadaf athe qoieskesderbodinentStisp t8e#4 the YES @%ﬁd oflhgnit 43

Pip netadata bl ock. PiP netadata tinme stanp[O :
perfoposi tilayddck control based on the metadata b ock header and

PiP_metadata_block. FIGs. 35 and 36 are flowcharts showing a playback
control procedure based on Picture in Picture. The following describes
the playback control with reference to the flowcharts.

Step S91 forms an event;wait loop that waits for the execution

of a selection procedure. When the procedure is executed, Step S91 is

- YES and processing from Step S92 onward will be executed. In Step S92,

it is judged whether there is ameta_block header that specifies current
PlayItem as ref to PlayItem id and specifies PID corresponding to the-

secondary video stream © number in psrld as

Ref to secondary video_ stream id.

If being present, the meta block header is set as the current
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at the mapping point of the Sync_Start_ PTS of _Playltem

on the PlayList playback tine axis (Step S97). Wen
waed7pnigses | ne_type of the netadata_ bl ock headerCT/sP2806/315991
Step S95 is YES and the Pi'P netadata bl ock. Pi P

netadata tinme stanp[0] is 10 positioned at the

‘metadStbPbaytk aredderTi(FeeprSde SEb&bmEIlernct BAE axé preStidpd for

S98). When PiP_tine_line_type of the netadata .
selediiveky heastartirgy SteSsepd7,SIPE andES%andctonding tiocs the value
positioned at the PlayltemIn_Tinme (Step S99). 15'1In
of BiBptBHkOdinehsyPeP me’%/ adele tmerégda‘aﬂ:p@f@?lm}e.adqrn] When
~are converted into coordinates on the STC tine axis '

'PiP_thaeedioe tyre pdsiie setagpte Helewlp haadedata 14 meep S94 is YES

stanp[ . Subsequently, a |oop processing of Steps
and ’CSEO?Wﬁ%@m@ﬁ%@@%%é@d@ebﬁ?&t@aﬁﬁ?&s@%w &)l &5 poghEioned
| oop  processi n% is variable i and it _is initialijzed :
at the appinprPadpoBSite SPRC1He aliitePTu it pEAFEN 08 the PlayList
incremented by 1 in ep S105 every tine Steps S103
playbagd §109 e pereor ﬁ\%) “Step S103 is for judging

e
. . Pi P. i i 1. .
sos G195k ELP. AL 9l QLR SUBL o e e ur e BN 3o

Ircati en uni
rosi 330 M AP, LAV EL S Bl e s e

598) header. Ref to secondary video streamid at - :
‘coordi nates i-ndicated by (PiP_horizontal position and

66 2 7‘{:&1?98%(1%@'32@%{3@ RZ0084 %&%%%éapbfoé‘ﬁrﬁé@&?ér ]is 3, Step

" position)—in the size I ndicated by the PiP_Scal e[i

596 iSYER amdOde B8 @ethbatdoisod Wi keY¥ad8tal Bene stampl0] is
met adata bl ock heéader is Set to 17 the a3 ™ :

positl¥nkhphi catd o dititenl 26 angk adtlidd emoynit 15d are
instructed 5 to nmake the pixels whose val ues of
| urd ngreg (0@ e theor PIPIMEetHdata0 time stamps[0] [1]..[n] are
converted into coordinates on the STC time axis based on the position
of the PiP metadata_time stamp[0]. Subsequently, a loop processing of
Steps S101 to S105 is commenced. The counter variable in the loop

processing is variable i and it is initialized to “0” in Step S101.

The counter variable is incremented by 1 in Step S105 every time Steps

‘8103 and S104 are performed.

Step S103 is fqr judging whether the current pléyback time point
(current Presentation TiMe (PTM) ) has reached the
PiP metadata block. PiP. metadata time stamp[i]. When the current PTM
reaches it, the a3 multiplication unit 15¢ and addition unit 15d are-

instructed to display the secondary video indicated by the

metadata block header.Ref to_secondary video_stream id | at

coordinates indicated by (PiP_horizontal position and
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nore than the upper |imt_|uma key value to have

perfect transmssion in the conposition of Picture in
wermrorss0s Herewith,. only the person's fi gur ePCEIP2®/315991

extracted fromthe secondary video and the extracted

figure can be conbined with the primary video. 10 A

' PiP. veadiiceineoditicrgnitn tthe $oaspipdocessd by the PoPobtalalili (Step

- = nunber of pip netadata entries - 1 in Step 5102,.

S104)until the requirenment is satisfied, the processing of
Steps 5103 to S105 will be repeated. When trick .
plHeydsackfishe olshd weakerd ¢h e Meitadréacplerlayhgagier 1s set -
information and the currently executed Picture in

to 1, Rihetait sul siplimsirieonousit 1%5c phe addié loptwnitt bhd eretipstructed
content provider is checked on whether the w ndow for

to makepthe nisel SRS VaUSsett dhiRGTCR dk) (%5 Palk Tpre Put no
the primary vijideo. Wen the flag,is 0, the_content ., |

more SpgYtder UPREE R Yo 1Gs &Y HER LS| BOFifoRARGCT Cransmission

' wis clLosed. Wien the

, th fore . th 1d fl is .1 ,
- in thepCOMEOAEAAD O GICHBFS ;1T BRGE % | BRTEVEHe: BrBYar Ry BGESOn S

csou DEAS ARSI RN, 20 1o Lol e TRy BESOLEL B o
can e, FRpBhbEs Wit dhe PRRBRR HIBSY Lo hl Cttire i o dec ded
DR MR LA AP d SN0 i ¢ -
) BI0BES APPSO« Nl B iz
is sa¥8599dar y’%l"Yei ckssiflgcidedebn §9@9f1§9@@5%wlt1$1§ repeated.

picture of the primary video or the secondary video

| gymyvediLp ;El@ca_?@ﬁ@@iboté he usgrisdonerdld Andd6d MOplayList
2007/ 018308 "PCT/ JP2006/ 315991 EMBODI MENT 3 The

infoiMLSRAtarRMRILIBASNt B} ak&sutiedl BRIt uly Oy eiestré AsWinehronous
multiple secondary video streans are associ ated

PiP, QiR LAtemeior f SHbRt@yidrenproandeonies Rhetcited om whether the
Picture playback path is defined fromthe 5

wind®Gubft ayptiems=ft open or closed during trick playback of the primary

video. When the flag is 0, the content provider intends to close the

PiP window and therefore the window is closed. When the flag is 1, the

content provider intends to leave the PiP window open and the window

is left open.

" Thus, according to the present embodiment, which one of the

MainPath time axis and the Subpath time axis is used as the reference

- for starting Picture in Picture is decided based on the

PiP_tiem line type. It is therefore possible to reflect, on the
operations of the playback appératus, the intentions of the authoring

developers regarding whether the position of the secondary video is

decided in accordance with the picture of the primary video or the

secondary video 1s moved in response to the user’s operation.
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In this case, the length of the playback section for
one SubPlayltem may be shorter than that for a
waeonrespendi ng Playltem  However, consecuti VePCT/JP2006/315991

"SubPl ayl tems in the SubPath cannot tenporally

overl ap. Even if boundaries exist between Playltens,

t IEMBBDEMERY| 8ens 10 cannot overlap. On the other hand,

consecutive SubPlayltens in the SubPath are all owed

t @ hegvee ddrieemjaps rehe refietwedn aSiohravenenst aphick multiple

three seconds or nore. FI'G 37 shows a relationship
secorigetrweghdeo Mii reRatsh acenpesech afedraae—Phaghe ewd BnFupPlayItems

Subpat h conposed of two SubPlayltens. Level 1 shows '

“and ¢Be mBidtpire ie8irkesenrdeybackniraricohst daftingg tfeom the

primary video stream ‘Level 2 shows groups each
SubPlaydsened of a sync_ Playltenmld and a sync start PTS

of Playltem Level 3_shows ip.tinme axis and
Lé\neltm%h%ged nthe mésnghly @ét tﬁ%lé:l%‘f aSipPresii@nsfor one

evel 5 shows ti i d Presentati on Uni
SUbPléé(%?T“t Ge¥n etﬁ%o’”sf&‘gﬁg“ﬁf’yt\%?&eéorzé E?FE%&OHC&FH‘Q Playltem.
roups of sync |t |d and ,
Howe nccgflaﬁ?u%ﬁ*é«’é% lEse ih FBGePUPRHR Y egporally
Pla ten1IN ti s take

over g, M SR R S LS B gy S oL 6814, 001001 cems
canno gvgug#gil T t&n ?l%gf) %%%{&/’Levgll %gu%?vé n%hl&%yag&t%s in the

i nes 1 n andt

SubPatﬁuegggt 2 di(%?écp@ t Ha¥® 3c1 = Ig}é@%_rgfxe¥@%r éHar ySﬁ(é}‘fjeao time gap

cate the 'sync'’s terrB are

§p Y gq&ﬁ£pd on the sane time p0|nts on the
is thrﬁ% PEREPHST Yol 3RLET 28 U 2007/ 018308

PGHG] P@@%{&@Q%laimnéﬂ@ﬁl B deam GSubRlmyd eps, pLgéed of one

and #2) are defined on the Subpath time axis in Level

PlayI3emHBhE: adstbiB0RmpbsB8 §APLhE SukpifayadeR)y. MRY%el 1 shows
exi st on the Subpath tine axis, between the Qut_Tine

mult i@l et itie SHbE et dra i urane écfk@s‘dlfhiﬁllﬂi@ e pflﬁnary video stream.

ubPl ayltem#2. |f consecutive 5 SubPlayltens in a
LevelSubPahbwar greopseehet  Wonpogkda df n® gapc PheyItem id and a
sync_start PTS of PlayItem. Level 3 shows a SubClip time axis and
Level 4 shows In Times and Out_ Times of SubPlayItems. Level 5 shows
multiple Video Presentation Units constituting the secondary video
streams.

The groups of sync PlayItem id and sync_start PTS of PlayIltem

in Level 2 specify times at .which SubPlayItem IN times take

* synchronization on the MainPath time axis.

The Video Presentation Units vpl and vp2 of the secondary video
indicated by the SubPlayItem IN times in Level 5 and the Video:

Presentation Units vp3 and vp4 of the primary video indicated by the

~sync_start_PTS_of PlayIltems are respectively located on the same time

points on the Main Path time axis.
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connection condition of the SubPlayltens nust be
represented by a sp_connection_condition. In FIG 37,
wa@2dohoessesecond time gap i s provided between tROT/ai2006/315991
‘nmore consecutive SubPlayltens as shown in Level 3, and
t herefore excess 10 load for controlling the
segondabylyyTiesn deubddnyfitehsndl bedek@it edeodefhmed on the
controller 22. Such consideration has been given to
Subpathe iSebpat 1 intiewelaRi s Here,i 3 tpoesgap € tiimeragay) indhenéigure)
process of perform ng playback of Subdips based on
may exietcoms etha | SworSiHP| tylet erslan tirRtinedmciisaasPiy Timee of the
operation clock of the playback apparatus. 15 Thus ’
SubPlgpheemifesanichdhenprolenemt ithe h?élbrPé@dﬁB?ﬁﬁz medifuppgpecutive -
the -present enbodi ment. Next is described an
SubPlpppEen@nint ai PUbRatp @;ﬁ@a@,@m@ﬁﬁs Fatti$heptt Re fpimssegpr the
enbodi ment. The |nprovenent in the ag ar at us
connegh LpneCpREHE: SO r ey HEhRE PHGLPDSy EFBPSbantS by a
processing unit 41 executes the 20 processing
Sp_CORPBERRR.CHAUHRENF | owcharts shown in FIGs. 38, 39 and

]Pl,lacgéﬁr gaﬁageaﬁgf% os\i/ﬁ\gzcg%r@]t El?‘rqg#?%r’?rfas[ %lg ¥b$ﬁ§ between two or
I
more %cer?%algct zgqoq\q%.agﬁlg%ﬁ St r uc&lrlil rl% ievé’ﬁ’f1 échanaathgrféfe Excess

?OF it Ton read
11 PI I t h
N T Y L e
' 8PS t
o S A0S B0, SRR B o o

time 2 £NGENG F%QQ%I«% eg. reTal'fLe.Lz@ E‘Hé'p%%c@’s@ccﬁsﬁéﬂgoﬂﬂiﬁg playback

instructs drive to read Access Unit

of Suﬁei{ﬁ)§ RGNt Oyd RchisEBut OvOU o 18, 18kmb h\ﬁ—‘l%ﬁiﬁ Ahcreasing
2007/ 018308 PCT/ JP2006/ 315991 PI ayI tem (Step

 the o?é%)itld)ﬁ‘d&ﬂﬁﬁ:w hge glaysdIOUppRIraylblkemis present in

he current Playltem (Step S14), and selectively

eXBgt 85nPLQEES Y imptoBbepn Sl aheStepsr&ilfy tedB2ih of the
according to the judgnent result. To -be nore

presedfeémbodimdrt .t NeeiketdsEtidydd em domsoventenhave thebplayback
previ ousPl ayltem (Step S14: NO, the Pl aylLi st
apparpraeessi tige pidseht embodiment.
The improvement in the playback apparatus of the present
embodiment is that the PlayList processing unit 41 executes the
processing proceduré of the flowcharts shown in FIGs. 38, 39 and 40.

FIG. 38 is a flowchart showing a playback procedure based on

PlayList information. The flowchart shows a loop structure in which

a .mpls file structuring the Playlist information isread in (Step S11),

a PlayItem at the beginning of the Playlist information is set as the
current PlayItem (Step S12), and Steps S13 to S25 are repeated for the

current PlayItem. This loop structure has Step S23 as an ending

condition. The PlayList processing unit 41 instructs the BD-ROM drive

to read Access Units corresponding to In Time to Out_Time of the current

69



10

15

20

25

instructs the decoder perform playback of the Playltem
In Time to the PlayltemQut-Tinme (Step S15). If the
wa@eorem3oP| ayl t em has the previ ousPl ayl t em ( St BEI/82406/315991

'YES), the PlayList processing unit-41 judges whet her

the value in the 10 Connection' Condition field of .
PlayIthe tSkawesi3P} apdosm veethqre preyiousitdaySier. isvpsgsent in

cc =5 (Step S16: YES), the PlayList processing unit .
the cypremarklisadtont ($4rD FrldeeszitFoecsidpdy SIFeFWH- S processing

When t he EreviousPIayIten1above is present, an ATC

of StgpgREn®E ShepPs @%Pn@ﬂ§QC§I§MECH‘§&h¢§Pd€W§n§vﬁ§%ﬂt" To
of the ATC _Sequence, the 15 PlaylLi st processin ni%
be m@recafRfiaiics anlfof FRet YHITRRY o lﬁﬁét%%iré§?ﬁx q"k?gll gve &
ATC deltal (St S17), and obt ai . ATC val (ATC2).
ceonifygelh ok (000 AES B B ATSvaln (TR o
inst 15 VLS (AT, ol the, 2ol glnele ATCSSQUeNGe(SGD: co e
, SIC in the MainCip i
Playl%%ﬁi@ﬂ%é?ﬁg%ﬁgﬁﬁg gisggﬁngs {Ee gTC ggquggcg? t he
PlLayLi i ' J f
]
the K1V Ofp,R AW o STENPEAUENCE L A0l knG eT el aln the

C*val'ue of “the origi Sequence (Step

connexdQbn- C%i@ﬁ%ﬁrfféﬁi g%ay}gé stirpepeessi NG it Hlcc = 5) (Step

instructs ‘the audi o decoder 9 to nute the Audio

S16) .OVRRLARC ang i(@%%}%‘»@i@: thes)decaden1 honi PErd@dBssing unit 41
pl ayback of t-he ayltemIn-Time to the Playltem

carri@4t ot "Bhé S@ReB21hg oieedh&s1curbesoPl ayl tem'i s not
cc =5, the PlayList processing unit 70 WD 2007/018308

PGH=AP2RO6 348294 P1 44T P&k xRk 1 BepfHersShngATE SEepuence in
1 and cc = 6. After either one of the processing of

the Mtiep18p5iangwitiehdqar.oc@ssi e ofiStepst Site tATCSEkgusnce, the
carried out, the PlayList processing unit 41 executes

PlaylSisepsrd22sdnd B33, 4 bekhoGtapesS22 oftfket Rladydel tr the MainClip,
processing unit 41 judges whether there

called ATC deltal (Step S17), and obtains an ATC value (ATC2) for a

new ATC_Séquence by adding the ATC deltal to an ATC value (ATCl) of
the original ATC Sequence (Step S18).
In additibﬁ, when the "previousPlayItem above 1s present, a

STC Sequence in the MainClip is switched. = For the switch of the

‘STC_Sequence, the PlayList processingunit 41 calculates an offset value

called STC deltal (Step S19), and thai'ns a STC value (STC2) of a new

- 8TC_Sequence 4by adding the STC deltal to a STC value of the original

STC Sequence (Step S20).
After the PlayList proceséing unit 41 instructs the audio decoder

9 to mute the Audio Overlap, and instructs the decoder to perform

playback of the PlayItem In Time to the PlayItem Out_Time '(Step S21) .

When the current PlayItem is not cc =5, the PlayList processing unit

70



10

15

20

25

is a SubPlayltemthat synchronizes the current
Playltem and the current playback tinme point (current
weTlwpRsesent ati on Ti Me)) has reached a boundee®JP2006/315991

between the SubPlayltem and the next SubPlayltem -If
Step S22 . is YES, the PlayList processing unit 41 - °

41 peeferus esheStrewcs30ing ¢hHecC 1O If lapdchar £ Pr Fi G 39. In,
Step S23, the PlayList processing unit -41 j es o
wAdthereitther ong PEMhPTRPGRS 31Rg ATE ISP ﬁﬂﬁ@n&xﬁ’— ﬁé@cessmg
reached the Qut' Tinme of the current Playltem

of StepspSHRFq SNESS EREL PGSt theoEeayhgt che@flﬁ@végl’t 41
to Step 15 524, In Step S24, the PlayLi st processing

- execuyfist SBAPT (EFes hEeRer the current Playltemis the

ngP £ Padt ¢ mb%&@#{yiﬁ}@'t? '%%%ﬁgiﬁrﬂ éﬂens%%qf@ thiFihep there
P Pl
5 & ORaTEFEm GHRF SN DL CBR T O oL P Wi av e o Surrent

BRI 5 1 %n‘c"g‘-éhﬁeé?m S 5 o
h

bound%,lrg% w%re% kgefrém ?ﬁf@rﬁ%ﬁbgkéé:h%eng% ?fngvb\ggg}/?{er{% eIf Step 322

is Y%jbgﬁl%SIﬂ%%@ gs\ﬁggggeggl SSﬁ‘{% €2% e %9@@@@@%#%30 of the

ayl'te na new econdary video strea

l.ect ed-f ordance with 25 the switch of ,
flowﬁ§%r€ltens(?n t'ep 526, the PlayList processing unit 41

S‘?ﬂneQEép &23UbPh @16 6@ b S éi%}%klh@ttéfle j08¥es whether the

secondary video stréam in Subsequently, in

currest€PT?3dn dHe ARlcay bl ${mdr H66S TiaRg r@ﬁbhe&ltﬁ@t@at_ﬁhm\éoof the
2007/ 018308 PCT/.JP2006/ 315991 the SubPl ayltem

curres@l eehethdm. Step 530 as the current SubPlayltem Then,
the PlayList processing unit 41 perforns the

prgcessh 883 of YSB?pfheSEZayméﬂiarOﬁeBbEn@mthtLeMl moves to Step

SubPl ayltem First, the PlayList processing unit 41
S24. | DRtIHeRt S2t he‘:HeD(PalayEfLst ayec236ihg uwead 4Acdedgedvttesher the

corresponding to the In-Tine to the Qut_Tinme of the
curreSitbPlayltteami § Stheplast PlayItem of the PlayList information. If
it is not the last Playltem, the PlayList processing unit 41 causes
the next PlayItem of the PlayList information to be the current Playltem
(Step S25), and moves to Step S13 via Step S26. According to the
above-mentioned prdcessing, the processes of Steps S13 to S24 are

performed on all the PlayItems of the PlayList information.

FIG. 39 is a flowchart showing a processing procedure of a seamless

- connection of SubPlayltems.

When a new secondary vidéo stream is selected in accordance with
the switch of PlayItems in Step S26, the PlayList processing unit 41

selects a SubPlayIltem corresponding to the new secondary video stream

- in Step S30.

Subsequently, in Step S31, the PlaylList processing unit 41 sets
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532). The Pl ayLi st processing unit 41 then judges
whet her the current Playltem has a Previous

wbPhsghs em (Step S33), and sel ectively perf or@BIPDO315991
processi ng of Steps S34 and S35 or the processing of
Steps S36 to S41 based on the judgnent result. To be

fhe SﬂEP@a§P@&h fdbedcbat b Sty &80 1 RhaykteremoesyrobyItem.
have a Previ ous SubPlayltem (Step S33: NO,. the

Plrayhi, St h@r PLegSistgpubtés ihyairtis unt %Dérf@ﬁ‘[S: WheeBtrocessing
PTM has reacheéd the Sync_Start_Pts of _Playltem (Step

of StSB4)s3When Jatl bastheashednt hsubByagliSimar t FRtsof the PlayList
Playltem the PlayLlst processing unit 41 instructs '

procekBéngagndes 1 tionspentbs hel hydsk lstotatbe BubPlrepttiemess Units -
In_Time to the 15 SubPlayltem QU _Tinme (Step S35). If

correspending ent tRealn tTEmehas EhePOeni ﬁ‘mmef‘mﬁjﬁhawmbﬁﬂla(ygttw (Step
S33:  YES), the PlayList. processing unit 41 judges

$32) .whEtd @l ayhist moerssimy aylitte Al | She3PO@ige s whet bpr 336) current
Wien SPCC = 5 (Step S36: YES) the Pl ayLi st

PlayIpendessi Rgeubvus dubplaryldems ( @t@@§3587 apg sk4ect preppppriorms
the current Playltem has a Previous SubPl ayltem the

the paTceSetnEmfeStePrs wWidéched. STvon khesFeeassginat pk Steps S36 to
ATC Sequence, the PlayList processing unit 41

541 baaediraths HifwENSetesHitue T8roe ROTSUERSTIFLC, chf ¢ current
ATC delta2 (Step 837% and obt ains an ATC val ue %ATCZ

Playlftgp goefeRP T@aﬁ%q%e BV IR Y e SRTESEEP 334 (JO7 - the

Loyt sl o AR 2 20 IR ol AT SRS e
e
Syne_SERRE RS-t P78 e 2 /8%%3%@%%5 DBl M ppgrces
the cL Sotde-llgs %a%lé?ga%oé%gﬂ}%gg A#}C gﬁ% eﬁ%}.& T%%)te}nhﬂ; e to the

een ne ta sa fies

re c&g di gg, rate”, wher e NI IS the count
SubPl%S/JIEI'%m gefl-l;é_f %II vvlsng t he Iast vi deo PES packet of

the Eﬁé cérféh@etﬂhagﬂz@em Mhen, theRiey 8USPH AYt&M (step S$33:

above 1s present
YES), the PlayList. process:mg unit 41 Jjudges whether the current

PiayItem is SP CC = 5 (Step S36). When SP_CC'= 5 (Step S36: YES), the
PlayList processing unit 41 performs Steps S37 to S41.

When -the current PlayItem has a Previous SubPlayItem, the

ATC Sequence 1s switched. For the switch of the ATC_Sequence, the

PlayList processing unit 41 calculates an offset value for the SubClip,

- called ATC delta2 (Step S837), and obtains an ATC value (ATC2) for a

new ATC Sequence by adding the ATC_delta 1 to an ATC value (ATCl) of
the original ATC Sequence (Step S38).

The ATC_delta means an offset value representing an offset from

the input time point Tl of the last TS packet of a tranéport stream

(TS1) that has been originally read out to the input time point T2 of
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STC Sequence is switched. For the switch of the
STC Sequence, the PlayList processing unit 41
wa@2alocnissoes STC delta2 (Step S39), and obt ai NBCEIE06/315991

val ue . (STC2) of a new STC Sequence by adding the STC
delta2 to a STC value of the original STC Sequence

the 1&St &8 Sd6)et HF Adsamepbhatsttrteamd( B3l ayhstards bews rfwly read
picture lastly played in the preceding STC Sequence

out. i STHETSH(A siANB) sattibEids SPRAY déIren per NDATS afeddisling rate”,
picture is TPP, and the start tinme of a picture

where Rl tisathg cehuenrtl af €6 paeketre fpolpoinnFhesT SeqidaeePES packet
PTS2 (2ndSTART). Here, for cc =5, since it is '

of thee@&dsary to match the tinme of PTSL (|l stEND) + TPP
with-the 15 tinme of PTSZ(anSTART) the STC delta2 can
bdrcaddiltdcad fhem (he HoNLOWPRGABELR | BPOVESTES dereasnt, a
= PTS1(1stEND) + TPP - PTS2(2ndSTART). After the

STC Sﬂq&?ﬂ%t lﬁr é@é%%h% URPE BAS| RetteR &L tiHhe a%??ﬂﬁequencer the

Playiie §eo6a8P 06 ¢ w’éﬁ i A%ffk& el o efbifa2 "5t 839, and
e S b O B AR e
' d d
to & SR KRRk appari @ﬁ%lp%%%@i%°q%se%n'sfé parToh when
t %ﬁ?.g%{n%ogﬁatl tc'hé :L%plaﬁdl Jééillpt 019% t 'fo%ep-rgf’u:aé e Played

nmeans co I on ere €co I'S

in thgﬁal%%{ngwgr{ e S Séféz;gﬁheg%p% AT Qe %ﬁg@%&y t\f\ﬁﬁ@perlod

e con |t|on ere

of th??'létﬁ D ;hepset.nd bee %%%99 er piEekes 1fclﬁﬁré rl?ﬂ%'l%'l@? displayed

ree-run condition to synchronous contro

in th‘@' thllB\pfﬂgSTﬁ‘C @égb@ﬁc@t{‘siarP‘I@@nQan%he AHEEEMor cc = 5,
ayltemis | not 73 WO 2007/018308

smceD%/ ﬂ?%%@@é%&%?% mBEERGHCt TS df PBEER1 SN SteppS3Bith the

NO), the PlayList processing unit 41 perforns the

time PSOCESY PhASTARE) = EhangTCWelth2 TP BB2GalfcuibGed38rom the
IS a judging step for judging whether a new secondary

followig@oestiatasmi s sel ected in accordance with the switch
of 5 Playltens. Wien Step S26 is YES, the PlayLi st
prsmmillﬁgZUﬁi PTEN(1stEND) + TPP — PTS2 (2ndSTART).
After the PlayL:Lst processing unit 41 instructs the audio decoder
9 to mute the Audio Overlap,” and instructs the decoder to perform
playback of the PlayItem In Time to the PlayItem Out Time (Step S41).

The controller 22 performs the STC switch process as described

above, and this process is performed in a playback apparatus with general

- implementation when the decoder is in a free-run condition. The

free-run condition means the condition where the decoder is not
performing synchronous control. Subsequently, when the STC returns to

the condition where the STC time axis can be set, the decoder makes

the transition from the free-run condition to synchronous control with

the STC. On the other hand, when the current PlayItem is judged not
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performs Steps S45 to S47 of FIG 40. In Steps $45 to
S47, the playback is swtched froma SubPl ayl tem
wowbiozki183e8 one of two consecutive SubPl ayl t ens PQI/ar206/315991
‘Playltem to the other SubPlayltem and. the PlayList
< processing unit 41 sets the 10 SubPl ayltem after the ,
beingsuct<ld as Itep S36r éﬁtezs@éfﬁl:ay@terﬁf{esfﬁgysll’éyproﬁ?éﬁ,lng unit
the PlayList processing unit 41 instructs the | ocal
41 pegformgethe@rocesFénd PEcEss Uniehsl €6rTe8ponding to the
In Tine to the Qut Tine  of the current -SubPl ayl t em
(Sttep AL BRA- i Hstputt 9N IeE8Rck Ot §udgdpgorhther a new

pl ayback of the current SubPlayltemIn Tineg, to

he ..
secorfaryeMaed 5B A9l PEIFARS TryBCCaregnen L tTiRg. switeh of

FLaT3EoR: dober WH e Tt e BarEda REERRplRy e
SubPl | t d i - SubPI | t d h

ber £ GELSE B EEn SAAnB sgf L erl t herel ore. does. not
gﬁggg{%@gﬁg@;&gg&na%% n%gggggéﬁearﬂ%%gg ‘B ayTten,

a-‘res nanber
. ,seanl ess nnect | .Qce : rri.ed
tc SRS ORI RS IIER L: O S BHEC TERD o e

other 2%&?1{%&9@85 appAr ales z?’itafﬁi%itg HRek hEequaRcY @Nght s the

mahufact uring of playback apparatuses at | ow

‘SubPlt%gﬁttemEg@cg%l VENT <41 28n The fiesentegibadbre Tl alseep 545).

how to realize audio playback in Picture in
PirGlcl &:hel B Atk 0p PbayRaGly 1818 ReGiddtathdtR theSTdkal storage
table in PlayList” information. The follow ng ‘
200 tHeeELd RS 8L BRI LB eSS inA el Bhé M T8N tabdre Out Time
The primary audio streans and secondary audio 74 WO
of t10QHAR48808:HCHIP2A065845%96) ,sthdanasdescts bawt alkovder to
are assigned to primary video stream and secondary
perfitnd@Qagbs€anst tiespactierel YubPhayIltan Ihelipe rer yhe current
audio streamis used as audio source of the primary
SubPMydeensOuedmmehi (Sceph8475econdary audi o streans are
used as audi o sources of the secondary video 5
stTresnsaccirdisyrzanhe presest enboAensSTN Bdbime grf iagrovided,
whi ch ones from ' :
within one PlaylItem, between the current SubPlayIltem and the preceding

SubPlayItem, and such a boundary between SubPlayItems therefore does
not require the seamless connection process procedure of Steps S37 to

S41. As a result, the number of seamless connection procedure to be

‘carried out can be reduced, which eliminates the need for operating

the playback apparatus at a high clock frequency and leads to

- manufacturing of playback apparatuses at low cost.

EMBODIMENT 4
The present embodiment relates to how to realize audio playback

in Picture in Picture. The audio playback is specified in a SIN table

in PlaylList information. The following describes stream entries for

audio in a STN table. The primary audio streams and secondary audio
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the audios for the primary and secondary video streans

are permtted for playback. FIG 41 shows interna
waraotssees of a Prinmary audi o stream entry apdr/aP2006/315991

"Secondary_audi o_streamentry and an- 10 interna

structure of a Conb-info-Secondary-video

‘streaﬁec@ndaryga@dhbovéheréeaSSigms$ hat pahdahy2videe hetream and

figure indicate close-ups of the internal structures )
secondbryhei@ed naryeansdi aespeebhvehyry Bmf is, the primary audio
Secondary_audi o_stream entry. These internal _
streagt LacisgkSsapedipesBHIRE Oénéh%a@him%%aﬁﬁ%eﬂtlfﬁanhWhlle the
"streamentry and a'streamattribute. 15 The lead |ine

' secondagyiavdiloat i anscits BSap asfa et BREEPRA TSI EEEPRIa T video

the Streamentry. As indicated-by the |lead |ine, .the
Streaner A RLEF Mot FHEPRATERY) SBLCGRIE featBr Vi ARes £rom

includes: "ref to Sub Path id". indicati SubPat h .

the apRLEF i Gt AR 6PS FECPRESEYCoriier 5 AoaND ato permitted
treany "ref to Sub Cip entry id" indicating a

for ﬁB@ng'into whi ch the 20 primary/ secondary audi o

S amis Itiplexed; and_,"ref.to st of S
C&ﬁ - indi%gtings OW%fere%85e6§F%e fofkgﬁggﬁkg% PES%% &
.__packets constitutin PL] r IO
erss SR AL I 0G e PR BE S0 00er Loy an
intedgdh L cgar LherStdeamatir buLe sdo i audio.
lnter@%}tﬁEQFga E#i%g,gt%§£éég%§?f%3nyggk&rigute“of fﬁ%-wﬂﬁu °
The INEITBEXLSSREPNAE BUdin0 +8kr 83BLIE ¢RAPESEY Gfose-ups of the
stream coding type" indicating an encoding system of ,
intedr3® augdip,StfRAM oraudins preserl-atl aldi ¥PStream entry  and
indicating a channel structure of a— corresponding
Secorfid@ 0881 S reanp Bk g fieguensyerddldseatitB@res are the same
sanpffing 75 WD Z007/018308 PCT/ JP2006/ 315991
and dalcBqueneymedsctl @I bespoash nentatidiandstr earkangt tribute.
"audi o-1 anguage code" indicating a |anguage attribute
ofTHehBe &tidii@eshd Pamiidhes str edosenip pfidie dnsecoalatyucture
vi deo stream-has, -as shown by the |lead |ine hab, a
of theogbread erfegondey yndi deveSdnontiar yeaddiimeasthd Stream entry
i nformation corresponding to the secondary audio
of thetpmeamry/secondary audio stream includes: “ref to_Sub Path id”

indicating SubPath information that refers to the secondary audio
stream; “ref to Sub Clip entry id” indicating a SubClip into which the

primary/secondary audio stream is multiplexed; and

| “ref to stream PID of Sub Clip” indicating a reference value for PIDs

of PES packets constituting the primary/secondary audio stream.

The lead line hal indicates a close-up of the internal structure
of the stream attribute. As shown by the lead 1line, the
Stream attribute of the primary/secondary audio stream is composed of: -

“stream coding type” indicating an encoding system of the audio stream;

“audio presentation type” indicating a channel structure of a

corresponding audio stream; “Sampling frequency” indicating a sampling
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The [ ead Iine ha6é shows a close-up of the internal
structure of the
w@E20wh/0183080 Secondary_vi deo_Secondary_audi 0. ThBCT/JP2006/315991
‘Conb_i nfo_Secondary_vi deo_Secondary_audi o i s conposed
: of :  "nunber_of Secondary_aui o_streamref_entries"” '
frequéendy aaf iangothespatdiingl Buduebetr regm /s epdntairdi @udinguage code”
streans, each of which can be conbined with a -
indicsetopndarlangudge stredmtearnd 'theceondapystxritd streamid
ref [0] to [n]" indicating stream nunbers of
sébendrspmedicsvsfeeansegpndary vrdemhirtgad N3pr as shown by
pl ayback of the secondary video stream Thus, it can . ‘
the lgadsddmet b t e OMQ_LABPeSPRENUREYE Stde0arFeRPRER audio as -
for the primary audi o streans whi ch are, audi os of the

inforpather CRARSHONSE P aR Hifd SRR EneRFE] 3 he
680 5] aane. 4% SHAPLR GO EneT T AR SRt iple of
the baenteEber L A RSN TR0 SRS R ety e T
o bR R S A 8o SRy e, Seddndar JCAEArS]  ©Ff
e FRuSE PAES, LIEo SRR o0 AL e RO che cotan
oLl U BRAEOLL B0 oLPELIL S Hoon SUEARCk: gomined ich

a seccﬁ’lﬁ%g/?ﬁ%efov%iirlﬂéfmté}?d s QYA ARPRI AL US redn Sid 8R&IR[0] to [n]”

e current prinmary audi o—strearmmand a

indiciti R B:REERG Pl ERE SRy $6405dakYameldb0e HJ 182 Bbmbined
- are Separately stored in the PSR set 23. <PSR1> 76 WO

for p2Q0BLOLE308 RCH4BRADE) 3ARRYL stirkGm.42A shows the bit
assignnment in the PSRL. As shown in FIG 42A, the

| ewek, el glkianbbé SeebOthyy) taB0AYN 32abid SncdhdéhesthkSRh entries
represents a stream nunber, and identifies one of a

for theupalmiyy afdipr shpesmaudiiactstareammdibsser erte ipedmarg video
witten in the STN table 5 of the current Play Item
streaiBeand hec nealuensetes fdrhéhPSREcohdange sudithestreams which are
audios of secondary video streams. In addition, in the stream entries
of the secondary video streams, secondary audio streams, each to be

combined with a secondary video stream, are described with respect to

each : secondary video stream

| (Comb_info Secondary video_Secondary audio).

Thus conciudes the description of the recording medium’s features
for audio stream pléyback. The following describes features of the
playback apparatus for. audio stream playback.

' For audio playba‘ck, within the playback apparatus, a streamnumber

of the current primary audio stream and a stream number of the current

secondary audio stream are separately stored in the PSR set 23.

<PSR1>
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pl ayback apparatus plays a primary audi o stream
corresponding to the set value after the change.. The
wWeBR1/01808et to "OxFF' as the initial val ue, eOmIrZo@B315991

‘may be set to a value ranging from"1" to "32" by the
pl ayback apparatus. The value "OxFF" is an unspecified
vatiee and 1QouHditeates bBatghhere is uhe psRMary audio
streamor that a primary audio stream has not been
seleehefn Wenct eaPSRie i1sweet eight bia@kUep0-ai BPong 32 bits
from"1" to "32", the set value is interpreted as a

of thétpsgamaptaentsfa siargum matye audho iskeheam esBERIA>a clmrality
FIG 42B shows the bit assignnent in the PSR14. As

of prhewy badkb Gtr2Bs wheskosverrmghtrebiwtrsttb- bhY)tlemaTy table -
32 biits of the PSR14 represents a stream nunber, and

of thiedemtidrite®lapeltsdm.a Wipdnrthki vyloé ssdconddre PaRdi changes, the
streans whose entries are witten in the STN table of

playksek eppaemtusPpdpyst @mpriitey thdieadtreagecorneshend®Srl4o the
20 changes, the playback apparatus plays a secondary =

set vaddeoaSierdie chrrespolbe PRl itshéege’fto VARTE ap s efhg Haitial
change. The PSR14 is set to "OxFF' as the initial

valuesaPng, thew meNeRe et he detakus xapgine FeelyiHg terom” by the
“1" to "32" by the playback aEp”ar,at us. The val ye

playbegkr@rragabns - unsprecYd i Vai lfg drid ahdinshesd fitpdt value and

. . there is no secondary audio stream?25 or that a | .
ndi G Yy CRGAF O T EIMITY ot DEBROSBI HBT AREHTHRE 2udio
Streagpag di e BFEN SLEFIEEr ed s LACer Ram niRbEE 67 VaLuS Fenging
eron SICRH o 440 SSET P8 The3c SREOTAT 20t b1 Shllcr o
@ PEICE g ARry S sl S St r 6am number & i 1 the. PSRLA Shove.

st atdis 4 ransition as shown in FL.G 43 by the procedure
executing unit 42. FIG 43 shows the status transition

Ofchﬂ: 428C ARG yt-hhé“ﬂiito a%‘si?&ﬂézw nensd Bskhe, PSR14.

Int igure, the term"valid" neans 5 that the value
ofad BROFSRYAFIE. eguRl the Rhudres syl @A thNepdLseEnBhg 32 bits

entries
of the PSR14 répresents a stream number, and identifies one of a
plurality of secondary audio streams whose entries are written in the

STN table of the current Play Item. When the value set in the PSR14

changes, the playback apparatus plays a secondary audio stream

corresponding to the set value after the change. 'The PSR14 is set to

“OxFF” as the initial value, and then may be set to a value ranging

- from “1” to “32” by the playback apparatus. The value “OxFEF” is an

unspecified value and indicates that there is no secondary audio stream
or that a secondary audio strearﬁ has not been selected. When the PSR14 -

is set tb a value ranging from “1” to %327, the set value is interpreted

as a stream number of a secondary audio stream.

These secondary audio stream numbers are set and updated by the
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witten in the STNtable of the Play Item and is
decodable. The term "lInvalid" neans that (a) the
waeamontkany audi o stream nunber of the PSR14 iBCT/@F2006/315991

(b) the secondary video stream nunber of the PSR14 is

t | arger than the nunber of entries witten in the

procedliNet @citifgainitthe2 Pl ayel @mandary(@)diteeodeag nusbaos in the
avai |l abl e even if the nunber of entries witten in

PSR14 heofENstabhe tofaridie iBhaysl| skowh sin nFIte 43arge tHe paocedure
"1" to "32". The frames drawn with dotted lines in

execuEliGg Wi tséhenBi e dl3 shownthe attetpsdosdiwiéd oharf the secondary
determi ning the value of PSR when the status 15

- audiccharesnuiibe spiotbd HSES 4f.orIs ehmfnglutfhe therR ¢ e ' ugkid” means

“Procedure when pl ayback condition is changed" and
that tiPe veddarcd WieASkL{ damTange drslegsehbes tog nuriiesset entries
procedures are the same as:those for the secondary
writhenddo She 3% takplenbédihentlay I‘Iﬂ?@rsﬁﬁtﬁuést@%?%ql%hl@n
is tri ggered by ev,ents such as "Load D sk",
" EHendern Stredkid” megngy tthla[ta)ﬂE th%I%@/‘E%éCﬂ@'rY edges stream
a Pl ayl tem__boundary" and "Term ncﬁa& Pl ayLi s
numbeg) afbHek FORHess Svemt & atBeaPSPIHRFY JaHE S 25T 9L @umber of

the Pﬁ%ﬁﬁé%eﬁ%fqi%@%ﬁﬁ%gﬁe?ﬁﬁrn%%%e?*%re%%”?f%?%%&né%%ﬁN_table
or ] BERGH o0 4 Ao Saghangedeyt O PERONBL 8 B e
of engc O%i%f ‘1‘3’1'6 roceg ’ﬁ\i tab@.reo%%dglge I‘Eleﬁyggchq the range

-or secondary au strea
fromT & |%r oGgalre executl ng unit 42 acqui res, in Step
°t he secondary audi o stream nunber fromthe

Pgﬁe\] H%ISJB %gggé’ w;!i/_\ﬁh ggﬁ’téc% 121nes78lnw%f€:0074 30 lbsc?r%atlcally

er the secondary audi o stream

inditd dP?oé@&%‘u}%se‘%oQU&Q@érﬁﬁhrﬁ 88 viNg fH b8W Ben the status

condrtion Condition (A~ based on a conparison of -

chanée!?;e secoiakaauds oo StyRamhguiberpsieeichad tPrdd@iure when
I nf0_secondary_vi deo_Secondary_audi o and the

playbca%qgo?s@ﬂHYtﬂM‘}“le changed” and “Procedure when Stream change is

requested”. These procedures are the same as those for the secondary
video streams in Embodiment 1.
The status transition is triggered by events such as “Load Disk”,

“Change a Stream”, “Start PlayList playback”, “Cross a PlayItem

'boundary" and “Terminate PlayList playback”. These events are also the

same as those for the secondary video streams in Embodiment 1.

The following describes the procedure of “Procedure when Playback
condition is changed” for secondary audio streams.

FIG. 44 ié a ‘flowchartﬂ showing a processing procedure of -

“Procedure when playback condition is changed” for secondary audio

streams. The procedure executing unit 42 acquires, in Stép 8111, the

secondary audio stream number from the PSR14, and judges, in Step S112,
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stream nunber acquired fromthe PSR14, the conbination
of the secondary audio streamw th the nunber and the
wa@eremsosecondary video stream is allowed. APCEBIPDO315991
‘judgment, the procedure executing unit 42 executes
Step 10 5113. Step 5113'is a judgnent step for
whethpudghagadwetdeey ehéiaustrmamfof Sheearmehred esmbert atisfies
secondary audio streans for the current Playltem is
the follgwemg tdmwndiduiber (Bf - Streamentries in the STN-table
is 0, the procedure executing unit 42 maintains the
s€epAiiign alRll 0 SREednPRUADEPTPR AL Fophe Escepdary audio
5116). |If the nunber of Streamentries in the 15 STN
streaflgpl e i s noRWRSL he procedBPECEXERUti ng unit “B2 the.
performs the judgnent of Step S114. In Step S114, the
Comb_pp & srhficacegacyit mS@ﬁPﬂdﬂQYﬁmﬂg“& aRet FEe t %%Condary audio

st Se""”dar%a:%‘%?r'e" ”e%?s{#%‘ﬂﬂié Hie ﬁ%ﬁéﬁ%%ﬁf@? §ondary

. rent Playl whet a 20 sec
audlos &ﬁ%ﬁ@ﬁW%éPl %F %ﬁé1 & SSERE co géﬁﬁaﬁ?jﬁageo stream
. 1 WNQ in Step 8114 it is considered that the nunber
15 a &P valid secondary audio streamis.present in the

CETER NG gsgxg&hﬁ@e{hé BBLALAL B8t &P unBLLR) Lot step

proc dure execut’i ng u it 42

SllB.t h&%ﬁﬂ’ tlﬂ,? 'u@%@ 1?@%%%@51_»39%% 3 %@%EPftﬁél%umber of

curr Step~S115) concl udes the.

Stgeaﬂﬁémgég pa a{é "sgegﬁggw g Msrg@eeaﬁga@!sr &%nguff&& bSayTtem

or .secondary au 10 strearrs FI G IS a

fl g Wie ek %%'%Hé'é@Ntﬂﬁ%l€D§E 0, th
is 0. ﬁ@%ﬁa%%%/01 §%SO%C§F%%§gO6/3f5591 appropriate ©

proce%@%@ ndaidnrangithist 42aen hesitdehelsd@dablyaidienst tdam number
Steps 5121 to S123, the procedure executing unit 42

in tiesk8 4 aldtest 58aBF. Wit tee | Rukiher SEF eStReRit Ehesi6 in the
the STN table for whether the follow ng conditions

STN_tabeSatn&f 0 padheproerdule @xetarihgsed tofr pechomer tis®hudgment
of the secondary audi o
of Step S114.
In Step S114, the procedure executing unit 42 judges whether the
secondary audio stream number is equal'to or less than the number of

stream entries in the STN_table of the current Playltem and whether a

secondary audio stream with the number satisfies the condition (A).

IfNO in Step S114, it is considered that the number of a valid secondary

audio stream is present in the PSR14, and the number is maintained (Step

- 8117) . If YES in Step S114, the procedure executing unit 42 selects

the most appropriate secondary audio stream for the current PlayItem
(Step S115).

Thus concludes the description of “Procedure when playback

condition is changed” for secondary audio streams.

FIG. 45 is a flowchart showing a procedure for selecting the most
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stream nunber specified in the
Conb_info_secondary_vi deo_Secondary_audi o and the
woenvhers3ef secondary audio streami, the conmbPCEIR2006/315991
of the secondary audio streami and the current
: secondary video streamis allowed. 10 Condition (b)
approphgabedie-dralagyagedtodet xfam Heor theeaur pei et hay T&68- o
stream mat ches the audi o_| anguage_code, of the
sé@oﬁa@ps;/ sl 6o SLP3amaNRPaasge ekeeRsing anit 42 checks
onpleted for all_ playback-permtted secondary audio
all S%Waé%ﬁm’r#ﬁt% dNSTRE tsgmeém_?ﬁ‘érb%@éd‘alﬁ% Sé%&abiﬁ g-nppether
15 42 executes Step S124. Step S124 is a judgnment step

 the fPéF°Y%%@|9RP@M¥éPﬁéraﬁes%ﬁﬁﬁﬁﬁﬂﬁﬂ-aud|o stream t hat

satlsfles the co di tion (a) is absent. |If YES in

SERRAITERER(G SPfl PRe® PRRTRAESSThe ttrhn?arﬁeﬁﬁﬁ‘s FY audio

of a secondar audlo stream % $ 5125). 20.Wen a the
Streag‘econdary %St ream t hatPSat T 5¥7 es the condition

conb_t b RS PERE | ViAIRECS aea%’y%iaéﬁxe%&' & Hhdheg g spgpndary
audid g@gggﬁ whenher. %st aéf i S{slegggd?gg aqrhgaor vs)targg{nfl and

Feam t Hat  sati s condi
6 I ing unit 42
the cfErehf! Stqth ]ff(ns’ﬁég 9‘2%%%56 53?.%@?%. hg the

). apg ( r
e
a - e
eucic£3r 38 HIECRL AT QU R sﬁ% Sy o
Streaﬁg secondary audi o strean1sat|sfy|ng the conditions
- 80 WD 2007/018308 PCT/JP2006/315991" (a) and (b), the
prdeadwhe sex efidckRg atal teofp lexequtfes tdia. pudgm-petmitted
Step 5128. Step S128 is for judging whether one or

secon@Bi-9 SRENEBFYardldhorhes bIRarSh Eat kb mgcddie econsthitiog unit
(a,) is present. Wien YES in Step 5128, the procedure

42 exexetasi Bigemrili2442 sel ects, from anong the secondary

audi o 5 streans satisfying the condition (a), one

- Whepes I 1 esppmtiimegt step for judging whether a secondary audio
stream that satisfies the condition (a) is absent. If YES in Step S124,
OxFF is set in the PSR14 as the stream number of a secondary audio stream

(Step S125).

When a secondary audio stream that satisfies the condition (a)

is present, the procedure executing unit 42 executes the judgement of

Step S126. Step S126 is for judging whether there is at least one

. secondary audio stream that satisfies both conditions (a) and (b). If

YES in Step 5126, the procedure execu’tiné unit 42 selects, from among
streams satisfying the conditions (a) and (b), one whose corresponding

Stream Entry is located .at the top of the STN_table, and set the stream

number of the selected secondary audio stream in the PSR14 ('Step 5127).

When there is no secondary audio stream satisfying the conditions
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Stream Entry cones first in the STN table, and sets
the stream nunber of the selected secondary., audio
wabooeamsis) the PSR14 (Step 5129). Thus concl udesT/§#ees/315991
description of the procedure for selecting the nost
appropriate secondary audio stream 10 FIG 46 is a
(a) aid qwghathe $roskedgra granessigngnpt ckkedueceufes the judgment of
secondary audio streans. In Step S131, the procedure
Step 2@cut$rep Ah2E i42fwhguligindehkehen oree@nn@aeysmd@ry audio
stream specified by a nunber corresponding to the user
streanperat bbnifguhbeonditdani )i és prreesbndithcontERjn SEep S128,
Condition (A) based on a conparison of the secondary '
the praggidorestiesamingnuritet2 sgdeictisef sy &heng thatseqirslary audio:
secondary vi deo Secondary audi o and the secondary
streamgdisptis€vén riitbecondietdmne@by PRe riiiARe gorfpgponding

conbi nation of the secondary audio streamw th the
Streap RMery £oBAE TRt R SINCoARARy ANUEET S NS StegaT wumber

of thiy sesthed éﬁé‘éﬁeﬂ%ﬁﬁ%aﬁ{ s%g’eaweaﬁ?%%éfa@%&%m 5579)
S132. S13
oL 9% AP L2 L5 L9 1) g Mellet, (he, cchocting

t t STN t.abl d mh th
the méaﬁiﬁar?q%r&'agmsﬁ‘% Y GV Spontr Ay 25et 0 the nunber

FaBhr Blcddr ¢ cxEalTITg ITUAS Sbl BRI e HR L ey oF

re erm ned by the nunber x, and set the
Seconggg%er e %[E}fﬁ %—’SR14 (Step 5142). If NO in Step

| Ségg?toél%?&@ oS KRR b B o B 2 el iner &
seconé&?%?uéﬁgps% éﬁec@ﬁléd‘g Q%u%@krk%rﬂé%%oﬁﬁﬁﬁﬁrto Xhe user

FF. The meani ng of "OxFF" is the sane as that of

operathénn erXx) | BaEbodideMe Lonaftismt (st ment
nunber”. If the nunber x is not OxFF, the procedure

exefdl th Um)t: 4BaBBHNGAI AScéiiaCEchelt $BeoBdabydary audio
audio 5 stream nunber of PSR14 (Step 8143)
stream number specified by the
Comb_info_secondary_video_secondary_audio and the secondary audio
stream number determined by the number x, 'the combination of the
secondary audio stream with the number x and the current secondary video
stream is allowed.

If the condition (A) is satisfied, the procedure executing unit

42 executes the judgment of Step S132. Step S132 is for judging whether

- the number x is equal to or less than the total number of stream entries

in the STN table and whether a secondary audio stream corresponding
to the number x satisfies the éondition (A). When YES in Step S132,

the procedure executing unit 42 selects the sedoncary audio stream

determined by the number x, and set the number x in the PSR14 (Step

S142). If NO in Step S132, the procedure executing unit 42 performs
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If the nunber x is OxFF, the procedure executing unit

42 checks, in Steps S134 to S136, all secondary audio
wGereamsoswitten in the streamentries of theP ETN2006/315991

table for whether the followng conditions are

satisfied, to thereby select the nost appropriate

the jedgaantiany et 613310 StepaftIDh st frer gudpeny whledhletrethe number

When a secondary audio streamto be checked is - ‘
x is 6rEPNdahy memhing sifr BaxrT’ icordiet Bems g )thatdof biheamember x
specified as follows. Condition (a) based on a
in Embodjeentsdn af “eherssgmndanymaed! o Jifr ekgnnuiiberx is not OxFF,
specified in the 15 Conb info secondary video I
the pgecedidss gxagdt onaniithé? maiberiss the claehideggoativoaudio
streami, the -conmbi nation of the secondary audio
streagy ngaher i chrPRMe (EtpPePt4Pecondary video streamis
al |l oned. Condition (b) the audio_ | anguage code of l}he
cUrfr Bhe TPFORArY 1salifi’o ShparrrRdtifes¥ERettRAINGLTE 42 checks,
| anguage code

f th d di . 0 N .
in Stemtorioteltt PAGE hBT oBTOIHEE AL (g PrGeaaFLen in the
ti [ ‘ t t he j.ud t St S137... .
sereoy S5ERLAT 4L he, SRl Bhet LR Rl Bl sons
tisfyl t : di ti ’ b) is. . .
ore SSRuHE A" Diafanr L ete 40 gB18 ANl RSl nary, suatc
sel.ect

fro n e secondary audi o streans
streall £P&+ ?/ril%gé%]{?ee%go% W?E%IE' (a) and (b), one whose

e g A L R e T )

€ stream nunber o e selecte

.-Segon Caudi tr i 1 8 )
e BERHEE LT 10, 4P Tk B

PIRGRAYE 8neXLrUt iNGUNbh 42 chitdgessihiel hern ONG RhdaRYeaudio
secondary audi o streans satisfying the condition (a) -

stread € Presenfufgle:St ep S139. sbensYES in. Step 5439, the  the
procedure executing ‘unit 42 selects in Step S140,

Comb fih@® 38B&EI4NE vSeeondaeynd@ity Qualileamhdb 3] | alyb&y of the

the Condition™a), 6ne whose correspondi ng Stream
secorldalrkyaudio stream i, the combination of the secondary audio stream
i and the current secondary video stream is allowed.

Condition (b): the audio_language_code of the current primary
audio stream matches the audio_language_code of the secondary audio
stream 1i.

After executing the loop processing, the procedﬁre executing unit
42 executes the judgment of Step S137. Step S137 is for judging whether
at least one stream satisfyin‘g the conditions (a) and (b) is presenf.
When YES in Step S137, the procedure e}'(e.cuting unit 42 selects, from

among the secondary audio streams satisfying the conditions (a) and

(b), one whose corresponding Stream_'Entry comes first in the STN table,

and sets the stream number of the selected secondary audio stream in

the PSR 14.
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cones first in the STN table, and sets the stream
nunber of the selected secondary audi o stream
wo moP8RBds | f NO in Step S139, the procedure BXBIRHOG]5991

unit 42 maintains the secondary audi o stream nunber of

PSR14 (Step S141). 10 Thus concl udes the description

ofl £'N% du ettepeS VidTent st peanedivangaeciis inggnéstéedudags whether

secondary audi o streans. Thus concl udes the procedures ,
one opendxr rmecobpyatkieaptioe efueens esatiafigaunhe dondifticme (a) are

present enbodi ment. The follow ng describes the ,
preseptximPtepntiap. uMhendsES il EhepsShE3% edher erefedure executing

audi o stream 15 playback. The m xing control unit 45

‘unit 43nsekRats He ARSI/t STATXAReRY theapBaeRddiit FAC coptreams -

_the primary audio stream of the audi o decoder 8a_and
satisféng| BYpacRGiitinl (&0 - seRBnHAPFS atar beIRIERAY S TeRB_ENtry

audi o decoder ' 8b. .20 When the _current playback tine
comesgb A L1 AeS B fiolem THArEe bR e Peean BUBber 6 fHgelected

secongAgy B 11 SConBary® b O Ts Db PerBati g the brocedure
L i R S
Ster’ oy s the m xer 9a to m x the playback output of
( *P Re aﬁ'd! 0 25 decoder 7a with the playback output o_f.
18, 2Udb . ReAdehe HRBREAUEE, d@paldL &, APCANRT st MaP change
deco |ng(f e secondary audi o stream having e stream

is .regﬂgpﬁédmJ@ngf‘%é.%naac'r?#ﬁauciﬂco the 2 T:sr_i bute of the

rimary audi o strea s "surround”, the 83 WD

© 20974018308 REL JAZ0064-3459%4 e s PLavbaekeQuiRUttif bh8cedure

secondary audi o stream can be mxed after a
execu®9WEMIAd Q2 §f Rel BraBEhS UaBobAENEN! Yrrdesbl BSlving describes
conponents are held anong conponents such as L, R C
the miRinBScobBroRRiniands, FRhibleres shesatlie: seedrdatdio stream

- audio streamis, for exanple, a comentary of the
playbaexie 5 director, by changing the channel of the
primary audi o stream wth
The mixing control unit 45 controls the mixer 9a to mix the

playback outback of the primary audio stream of the audio decoder 8a

and the playback output of secondary audio streams of the audio decoder

- 8b.

When the current playback time point in the PlayItem time axis

isina period from In time to Out_time of the SubPlayltem information,

and when the secondary audio stream is set as “playback permitted” in

- the STN_Table of the current Playltem information, the mixing control

unit 45 controls the mixer 9a to mix the playback output of the audio
decoder 7a with the playback oﬁtput of the audio decoder 7b because

the audio decoder 7b is decoding the secondary audio stream having the

stream number stored in PSR14.

If the attribute of the primary audio stream is “surround”, the
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whi ch the secondary audio streamis to be mxed, from
LtoCandto R it is possible to give., the user a
waensatssen as if the director is waking ar ouneiCT/i006/315991
user. Such mixing is called panning. In panning, the
sound/ voi ce of a.secondary audi o stream (for exanpl e,

- playbmmavuabht 16f vilid sedesmryuaheloost comnnedrs Heharixad after a

primary audio streamis used. Thus, according to the
downnfixésgnts pebimimensycipbhyb @ukypmsnrteﬁezbmmmrtﬁaineohsld among
of primary audio streans for the primary video stream
compcatit ssegomdsy Vo, aBdi 6, sk e®Ps. L8s RRe wtdddar yHagqjeohen the
streans are defined in the STN table. Then, the

- secondaxiyngudsopet Fermeds byf ge| @sammis orke qommentsrEaclh she movie:

the primary audi o streans and the secondary audi o
direcfioreaht Fhanginchdéhst channeht¢f dhy @rtlﬁlé%wcﬂﬂam%tre@r with
aresult; at the execution of  Picture in Picture, i
whlch $hB08SPBRR T PGP geredpbdite Reudigedheteon tIheto c and to

commentary of the novie director is added t the
R, LtofS{ RESRATF SRodRES PP MG oRanphet s ae £ nHte

secondary video is video.in whic th
walcisly AGBRBN H e ase b Bear andot Py 4T @’éngéﬁﬁﬂ‘g),f% pprning,
lde cont ts of t

the %ﬂﬁ@hwiw o> By e 62 Phal  pgnaural)
t
with r?o \}Iege deru(r%tgo G c%%tn%ei‘ tk@ar? ea? %ﬂrq??\ Xﬁg sgureal?n IlS used.

OI' S comTen ary 1n re

' SI‘}%% p%%ébpéifné 3:Ior et‘?ile' éfe%ﬁr&?%o@ﬂm@ﬁ{:eegl%gaet%—permltted

wher e 't e "hovl e recto or cast are

combi’ %.'a{q%g%ﬁcg% ngfgla }/%Q{jcﬁto'n%%fégatmé E@&C&%E Rﬁaféy vitB8 stream and

s ecor?c%(fg/ Q18308 FHmP30064 34 599dondHs, F&ﬁ@é@ ngtﬁéﬁ%éj |dPRNHefined

tes to an inprovenent in subtitle playback in

in tHal §uresdR  Piehdl e chEhei sl k| e iavbacky iss18Beeh§i®E from
in the STN table of the PlayLi st information. The

each @l ﬂ:ﬁé"ﬁﬁ}ﬂmgﬁ§ Gludiesst sédreamantid eschbadaspbiudibest #dums from
the STN table. Although the primary 5 audi o streans

the saidagesontiasy iauehe® SINr eabe ar @sas viegned, tax mrhlermxeycutlon of
video '

Picture in Picture, it is possible to provide composite audip where

CQtOI lS

the commentary.of the movie director is added to the audio of the main
movie.

For example, assume that the secondary video is a video in which

Ionly the movie director and/or cast appear and they are acting, “for

example, as if pointing at video contents of the primary video. By

- combining a secondary video video of the video contents and a secondary

video of the movie director’s commentary in Picture in Picture, it is
possible to realize an amusing screen effect where the movie director:

and/or cast are giving commentary iwhilte pointing at the contents in

the playback video of the movie.

EMBODIMENT 5
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stream and secondary vi deo streans, respectively,
subtitles are not <classified into ones for primary
WO men1ssts eans and ones for secondary Vvideo SPCEHTBIG/315991
'yet still can be differentiated into Presentation
Graphics streans and textST streans. 10 The fol |l ow ng
d&$er plresest resmdmenitesef etePgt @ sarSimine@mment EhGsubtitle
47 shows part of the STN table, especially related to
playcklké RytéstGie ist Peabwre Ac&beoﬁuigirtdetmbay‘bw és specified in
conponents of the STN-table especially related to
the S§bbteble @f s’qd”l@a)PlélB/élSt" huhderatofonpG Tt TR lswiggmglescribes
entries[1] to % ;15 "nunber of PiP PG textST :
streagtﬁé‘am@wﬁqre§ub iistes ipgitast STN stakdaem ehtEjoughhghe primary .
"Conb info Secondary_video PiP_PG textST" in
audio seeeatfar)d Pedepisty exflentyypams: RifmBeErierePE R ITSTY Vldeo

streans entries" |nd|cates t he nunber %Ly Pat est ST
Stxe251 FBan e G a4 581 SEHTAE 1 egerswiEn R Teg hre not
i'S not_bein erfor "nunber Pi
Classtlgile%Tl%ttor R Pégmgif{\js"l‘{%d?&’é?%%s ﬁ?&‘_oﬂﬁﬁb&r 5Fcondary
sentation G Jﬁ]cs strea T str

videq s T he YaddGt g (8 et efreﬁ g%dt X stersggﬁwatlon

entri deflne TN table for a Plcture in
GraphﬁF@tﬁg app 5gF|oEE@ ég%%%1of the ‘nunber of PG

LRLSEITbRANE SULIERNLNR souther Al BRRCST ctroans.

rres pus IS

tre Il t
o R S SRS R
stre L0 M %g the Eﬁ@g%ﬂgﬁrkhecﬁﬁ&%&%§€sskﬁﬁaﬁﬁe SOR table

e other when the “nunb

espe&faﬁyp PG tx@ita%dst reameentri e§utpt£lbt61é S N2,4i&s1$fream are:
unbérs from.1 to nl+n2 becone the range of the

“nwnb%@ oxt 53 sdxeAMBLrEhal bstrids @it he nunber tof Pip PG [n]”;
text ST stream éntries plus is witten in the

“number of PiP PG textST stream entries_plus”;

“PgtestST stream entry” : and

“Comb info Secondary video PiP_PG_textST” in

“Secondary video Stream entry”.

“number of PG textST streams entries” indicates the number of

PgtestST streams which are selecting targets when Picture in Picture

'is not being performed.

“number of PiP_PG_textST_stream entries_plus” indicates the
number of Presentation.Graphiés streams and textST streams that should
be added to the numberfof_PiP_PG_textST_stream_entries defined in the
STN table for a Picture in Picturé application. The sum of the

number of PG textST streams entriés and the

number of PiP PG textST_stream entries plus is 255 or less.

Here, when the number of PG _ textST streams entrles is nl, the
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STN tabl e, the range of the stream nunbers of the
PGTlext ST streans wi dens by the nunber witten in the
woeoherssed Pi P PG text ST stream entries. pl us. RTEIP2006/315991

-Picture in Picture is not being perfornmed, 1 to nl

: anong 10 the streamentries of the P&estST streans

stredicaoniee selfecin Dgcd arlgbesome Wren rBngeus  tihe PETeéxir3T issreams.
bei ng performed, 1 to nl+n2 anong the streamentries

On of thetlR&t est ST sbitbans becone Isgldgcting targetrs. Note the
that, even if Picture in Picture is perforned, it is

numbem)loft R&P_RBG stantidl etreon _emerind menp U8 deo Hrishream numbers
subtitle for the secondary video are 15 separately

from | by ed nénbgcare the TIRIDPINBRy RAtGeESSupEreans an”élhat is, if
seconda&y video subtitle is displayed in Picture in

the mpr@ifﬁaw _ PP sPE st eras¥d séieatuent 6580k uy | l)s i friffeen in the

rimary video subtitle and the secondar _

ST (b 1ihe ERGah APy M SLEREEE TnEhh € CBBRENFLERRTS widens
pl ayback apparatus needs to have,two decoders, for

by  graphid® which IB¥#E% 0 an i nctBhsE®0 in hartfhare the

led d f h d d
o Sat el 6218 S0 R TER0
TR G LT L MR BT 3 8o i amons
test ST St of S
the st%g &s Str§t rreg)%m;\ﬁ? (%tetst%T gP%%ﬁg e tsé?g&ﬁﬂ;t I:l')érgets

reaw1en

AWhen' Cét%‘}%sfﬁe%% ggfﬁ 1sp| %%Rgcge%%%&&eo' P@oe§1t1§3? aﬂong the

ream l.ea Icates a close-up o

streéﬁ%ﬁ'&??%g %tfrw’:‘ﬁé %@eggéT s%.ec %Séléécs%ﬂgj%% 3 P2 6? 3ciestgsgl Note

that, 0% ll@f&é{%ﬁ%ngﬁfpxg¥h9§ ﬁé&:f’&ﬁl@d(t St of nEf‘%hat a subtitle

‘i nt er nal structure, PG est ST streans which are

for @d QGG RARRMesed Wiudti$eeordar thd dRRonghkfatlideo are

are ‘uni quély indicated. The lead |line hp3 indicates
separdtelyiiereal. Eiucdts e fathel fhei mbryCoded BhBL SECORAAKECONdary

video Pi P PG.textST. The
video subtitle is displayed in Picture in Picture. This is based on
two reasbns': (1) if the primary video subtitle and the secondary video
subtitle are separately recorded on the BD-ROM, the playback apparatus

needs to have two decoders for graphics, which leads to an increase

in hardware.cost; and (ii) if scaled down for the secondary video, the

'subtitle will be hard to see.

The lead line hpl indicates a close-up of the infernal 'structure
of the PG testST Stream entry. As shown by the lead line, the
PG testST_Stream entry. is composed of a Stream entry and a
Stream Attribute, and the Stream_entry includes a PID of a
playback-permitted PGtestST stream.

The lead line hp2 indicates a close-up of the internél structure

of “Secondary video Stream entry[1]”. In the
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Conb i nfo SEcondary video PiP PG textST is conposed
of :  "nunber of PiP PG textST streamref entries”
wo od7os3081g the total nunber of Pi P PG text STPGL/IramE315991

-each of which can be conbined with ~a secondary vi deo
stream and "Pi P_PG textST streamid_ref[0] to [n]" 10

Comb {REbCBEESNE St QAMBUNDET BG ofestiir RIfP BG timdeShast easture,
“whi ch can be "conbi ned Tor playback. Thus concl udes

PGtestbe sheseiispih Oh Gfret AB1 dwaal oveteRibmpbsélarirgcsedbmipry vidéo
medi um of the. present enbodi nent. The follow ng

streatleagei tesqwelly iimaricwesdnt in the playback apparatus of
the present enbodi nent. For 15 subtitle playback,
WThkei nLeteve piray bisck appacastass, the stneamalunberucfurd het the
current PGTextST streamfor Picture in Picture

Comb géxéouSkorncany aisieceBnP Mot 3H. t he current PGText ST The
streamfor Picture in Picture nonexecution are

Comb_gafar SEedydatorddieion PiRePPSREET 23. EFG  4870mdusfs] of:
the range of stream nunbers that the stream nunber

“nunbs_phePERir F@rfiexpEle st STamt Feh R 950s stAPatdRg. ‘@ffe Ptotal
PiP PG text ST stream nunber is nl, the stream nun

nunbegt of hBLR PG SiRXCHGEESEETS s193AMATakBdCh G2l ke r%@lﬁ&d with
from1 to nl, as shown jn the" ggg art of, t he

a Secppﬁ%iﬁé‘flﬂﬁéns’fﬁe&jhr 8nfln Efc P ke X Jbeé}%deiééé%dlo [n]”
M PG
ke g e et e oSt

PiP PG Text ST stream nunber, and if the PG text ST
comblélleldegPrF (a?rltten inthe STNtable is nl and the
. f .P t tST .
el P FRA ST AULRAR B ShERoPLASd B0 bl6cing
t L+n2, 7 8308&.,.PCT. 1 -
medlu}‘ho%lfw nltﬁg sbev\rllgcr %%&)Q@noi %h&r efo]@fc%gﬁ{gglgégﬁérlbes an

o8 PSRRI 0 RISESEE o e Mg o
subt ttltlt% FoR%0d Sk i8R nsnf {180 013002 KkVabYSr S8ls,| B EPBe@RN@umber of
the current PGTextST stream for Picture in Picture execution and a stream
number of the current PGTextST stream for Picture in Eicture‘
nonexecution are sepérately* stored in the PSR set 23.

FIG. 48A shows the range of stream numbers that the stream number

of the current PGtestST stream can possibly  take. If

'PiP_PG_text_ST__stream_number is nl, the stream number of the current

PGtestST stream takes a value ranging from 1 to nl, as shown in the

- upper part of the figure, when Picture in Picture is not being executed.

On the other hand, the number of the current PGtestST stream for

Picture in Picture execution is called PiP PG TextST stream number, :

- and if the PG_text ST stream number written in the STN table is nl and

the  number of PiP PG textST stream entries plus  is  n2, the

PiP PG TextST stream number takes a value ranging from 1 to nl+n2, as
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is interpreted as follows: Ob: display of both "PG
text ST streant and "PiP PG text ST streanf is
waole@abissdy and 1b: display of both "PG text ST BtT/&20t6/315991

‘and "PiP PG textST streanf 10 is enabled. Pi P PG

text ST valid flag b30 of the PSR2 is PiP PG textST
shownvahi dhé | kgyeramdra oal tlee sktgure. t he one bit is

interpreted as follows: Ob: when a secondary video ‘

StE€amiBB dhiep dnedbdbr pagigheentt sigi 4he PSR3f tTHe following

current Playltem the PG TextST Stream Nunber defined
explainst hech ASRR dfs theeB$Rand 1b: when a secondary vi deo

streamis_displayed during the display of the

cesene Pyl tem the Pi P PG Text ST Stream Nunber

defined in the PSR2 is used. 20 \Wen a secondary .

vitddo o8t FraRSRe h%tdhff&p?_@@(ﬂ?'défl‘fir@ ‘ﬁ%éledﬁ%l &y ths one bit
. the current Playltem the PiP_PG textST_valid flag
is ingeeprRbed R/ &OdR"Ef fect on the display of. the BD- ROM

R R S bP e o e’ BRBee L e SF P Phpagstrean
. Stream Nupber: 25 b0 to bll of the PSR2 are the PG
1S dlfé’;ﬁ%g]’ SH%am Nunbers, and val ues set in the twelve

bi.ts are interpreted fal : £ W p
R N S A o L
is ental%gteggrrent Playltem ("when a secondary video stream

s not displayed® 88 WO 2007/018308 PCT/JP2006/ 315991

means phhat { oe di;sp e16kag of the PSR14 is set to ),
the%sval ue }é -the PG Teét ST Stream Nunber in the PSR2

) %3@389 1R @eRer4d mept bat cekt Herva1qne rokh t heh P& $h1gaMet in
~and the Text ST streantout of the PGIextST streans in

the drRepStNitableQfrctBe gYr i@ ayl temis displayed. 5
Pi P PG Text ST Stream Nunber:

Ob: when a secondary video stream is displayed during the display
of the current PlayItem, the PG TextST Stream Number defined in the
PSR2 is used; and | |

1b: when a secondary video streamis displayed during the display
of the current.PléyItem, the PiP PG TextST Stream Number defined in
the PSR2 is used.

When a secondary video stream is not displayed during the display

of the current PlayTtem, the PiP PG textST valid flag does not have

an effect on the display of the BD-ROM playback apparatué . Inthiscase,
the PG TextST Stream Number defined in the PSR2 is used. |

PG TextST Stream.Number:

b0 to bll of the PSR2 are the PG TextST Stream Numbers, and values
set in the twelve bits are interpreted as follows:

When a secondary video stream is not displayed during'the display

of the current PlayItem (“when a secondary video stream is not displayed”

88



10

15

20

25

bl6 to b27 of the PSR2 are the PIP PG Text ST Stream
Nunmber, and a value set in the twelve bits are
wo oogomset ed as foll ows: When a secondary vi deRCEIr20@IM15991
- is displayed during the display of the current
Playltem and the PiP_PG textST valid _flag of the PSR2 -

vmeanslqh'aﬁ 86t 4 B Eluhess ameqondar ¥ svEdeo:§tosAMine value of

di spl ayed" nmeans that the disp v flag of the PSR14 is
the p@ ale @7l dhrARONERR 1S 86 ahdas YR Y iidegs &l EeaiBt detielmned either
by the PSR14 is displayed during the display of the

one oEWHELME sPHann bad)thd Texvat uer fant bt RV tBe PEREBIST streams
Stream Nunber in the PSR2 is used to determ ne that '

"in thel BRI capke off the PGrs¢medhaymtdhesTaxsSlaged stream

out of the PGText ST streans in the STN table of the
ClHirePs TEkaYl tHmeam Nimpéayed. Stream nunbers of the
PG est ST streanms for Picture in Picture nonexecution
amd. 6t he Wihdlfi tige FSRZhese tHre Pidt PE HeesftoduStoéan Mbmber, and
present invention, and their descriptions are

a valtleesefoie U tiwed Vhebet$ ranchelnt2appeesenes ehbbldivweent |
FIG 49 shows the status transition of the PiP '
P@hext 8Tseterdany WiADer SLYFATE H sadd spi pEash Aupier sth@f display
Picture in Picture PG estST streans. In_the fig

of theheureemy "Rlélb’ﬁéemnﬁ}é(hé“rh?hg%PL?]%_Wﬁfép_dﬁlﬂﬁefW@ Crfethe PSR2
Text ST stream nunber of the PSR2 is equal to or,  1ess

is sethbp ¥he "Hhfbet S6FOBARFY é’slde?sSW?%IPelr? idﬁSPllu@Y@}' means ‘that

the di?&&ﬁ%&gt%‘iaﬁ'@aﬁé%e%f??%@ B pepa it SieQtqamny (oo strean
et B ABa T GRECRbTL e PEREYeRS NI ERAr TR Tunber P uErent
rroy B SR s ST L8 6 oL 300 89 MO 2o
is us\ﬁﬁi {Q?e%e"ar'nil%%' e e&btjlhert ESFE % %{Gt g%&%ﬁf’am% the TextST
strer?09E fo%ogp& PG ‘st Fa&m {'i‘HEéhQré‘M‘ Wi ot g%@ current

I Nés in ematica I ndi cate procedures
PlayIft%En- 1@%%;‘3‘15&}4&9 the val ue of PSR when the status

Stream numbers of the PGtestST streams for Picture in Picture
nonexecution and the handling of these are not the focus of the present
invention, and their descriptions are therefore émitted here in the
present embodiment.

FIG. 49 shows the status transition of the PiP_ PG TextST stream
numbers which are stream numbers of Picture in Picture PGtestST streams.
In the figure, the term “valid” ﬁeans that the value of the PiP_PG TextST
stream number of the PSR2 is equal to or less than the number of entries
written in the STN table of the Play Item, and is decodable.

The term “Invalid” means that (a) the PiP PG TextST stream number

of the PSR2 is “0”, (b) the PiP_PG TextST stream number of the PSR2

is more than the number of entries written in the STN table of the Play
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changes. The procedures for setting a PGText ST stream
nunber to the PSR2 include "Procedure when pl ayback
wa@ondotsse i s changed” and "Procedure when StPEEIR2006/315991
‘change is requested". The "Procedure when pl ayback
condition is changed" and "Procedure 10 when Stream
Item,chan¢ge) idecoddngstediotasvantabbt exlvdyy itthéhérmurgsedicgwantries
with dotted lines are the sane as those for.the-
writtsecbmddrey SUNdeabbe rdalrbei MlaEfiedi ientn theThange diupm "1 to
transition is triggered by events such as "Load Di sk",
“32”."Change a Strean, "Start PlayList playback", "Cross a
Pl ayltem 15 boundary" and "Term nate Pl ayLi st
pITpbdermes THERWN eE sdcaﬁrfeedaﬂslél%elrsﬁ%y a§9t w&@@mﬁsﬂcally :
the secondary video streans in Enbodi nent 1.
indicpgp wq@@@@cﬁpse%e%ﬁrﬁ%@gsm@ ‘ﬁldt?e@ér Bs%fwhen the status
"Procedure when eam chan uest .
changes. o ?heoweﬁsﬁﬁugﬁ%vf% SEheLpY %ﬁ%sar SESan anegngo the

pSR2 3% 20 " Procqplure ;géwen S eam chg}ﬁ&z< Cﬁt%ﬁ)st fﬁ%'té%ﬁged” and

ta ns curren xt S'E %t,r eam nurrber from

PG Te
“Procc e v tﬁeéﬂl §&§Tge_ﬂns _r%%l&?s vvhét her the current
PIT% R r-g%)étds-rg t eﬁlaglls nﬁ')'% céndltq e % %‘%‘%’Q and “Procedure

Pr ese tati1on ream-or t stream i

whén §{:§$a:§%%%n érh W%Q*Jﬁ&'ééd” %Q%Iﬁ’(ﬁl% {?f?gfdéé Qﬂfawn with

j uages er a Presentation I cS stream

dotte?ion%ﬁé@%'l%' PHe LS8 sCLES &Nt P 'Ehg%e-rc%ﬂd%-g L& Mstreams in

er satisfies conditions (A), (B) ‘and (C). Here,
Emboc&ﬁ%n(%oﬂd' tions (A), (B) and .(C) are specified as
lows. = 90 WD 2007/ 018308 PCT/ JP2006/ 315991

C%%I $i o Nansitheodl 3¥kagke 2BV AL W1 S sGaRR! eLd Disk”,
decodi ng a Presentati on Graphics stream specified by

“Charlgee Nugbesandf, thetomd rendyLiRIP PG IexdF] stce® a Playltem
nunber ; Condi ti on (B) : the playback apparatus is

bound’é&@abslrﬁ Of e hiad tegp Bay 15 sspela btk .anghege vants are also the
same as those for the secondary video streams in Embodiment 1.

The following describes a processing procedure of “Procedure when
stream change is regquested”.

FIG. 50 is a flowchart showing the processing procedure of the
“Procedure when stream change is requested” for PGtestST streams.

The procedure executing unit 42 obtains the current PiP PG TextST

stream number from the PSR2 in Step S151, and judges whether the current

- PiP_PG TextST stream number is for either the Presentation Graphics

stream or the textST stream in Step S152. In Step S153, the procedure

executing unit 42 judges whether a Presentation Graphics stream-

corresponding to the current PiP PG TextST stream number satisfies

conditions (A), (B) and (C).

Here, the conditions (A), (B) and (C) are specified as follows.
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Condition (C) based on a conparison of the secondary
video stream nunber in the PSR14 and, the PG extST
warogamsminber of conb info Secondary vi deo PP@/JP2006/315991

textST(), a conbination of the current secondary

video stream and a PG ext ST stream specified by the

cbhantiod 0aBi:P Pe Taxl/BAcRlASHPIHUIEE dHadllovededdding a

the other hand, in Step 5154, the procedure executing
PreseuBbtiod Glaplges whebher spediexiedll kst taamaass e spontiengurrent

to the current Pi P PG Text ST stream nunber satisfies
pip_PEOMSHHITORS e, néfednd (C). Condition (A) the

playback apparatus is capable of converting 15

cltanddtkonc(Bles ohe tgietbexkSipparaans dfs thpable rehtplaying a

Pi P PG Text ST stream mnunber into bitmap. Such a
specifgbagbbakgwepabiandty is indicated in the PSR30 of the

PSR set 23. Condition (B): the playback apparatus is

c&pablieiof $Gppoteiseg chapguagearisen buf ddicfsedeadary video

text ST stream of the current PiP_PG TextST 20 stream
streapurgiberSuth sispoPEREApabrl i Eie | SCEAFERt sgreamt Humber of

PSR48 to PSR61 of the PSR set 23. Condition (%% based
comb_pnfe Semppaeirgonidgo (PHE_Sexrary avicdebingti@aminfisecurrent

in the PSR14 and the PG ext ST stream nunber, of th
secongdgil-Tifsy SEEBABARF ¢ %%*cﬁjﬁ35_?&%?@1*(596%%%@%?%aFt%eoﬁurrent

- of the current 25 secondary video stream stored in the

PlP_Pﬁéﬁ&%%rntfttrﬁémP@%&?%ﬁ%tarléé’hﬁedspeci fied by the - '

SR S T SRAITE WAyt v
. ST ‘ .
iz SRS RLEREN o115, BLAYRACK HORRALIS JUSL MR e cucrent

. / )6/ h ~ i [
A o G S )
aldhbyut 88 (A .o e (ﬁ}ggbgelﬁb gafgﬁéﬁgfgﬁeﬁfabgétg conyerting

streans in the ~Japanese an
Chara’é'i:%?!cﬁd%rseoji @hg r{ieﬁ%T Imeéf thé &9:%&1@ B %@gfé’%T stream

subtitles, the playback apparatus 1s considered to
number into bitmap. Such aplayback capability is indicated in the PSR30

of the PSRlset 23.
Condition (B): the playback apparatus'is capable of supporting
language attributes of the textST stream of the current PiP PG TextST

stream number. Such support capability is indicated in the PSR48 to

'PSR61 of the PSR set 23.

Condition (C): based on a comparison of the secondary video
stream number in the PSR14 and the PGtextST stream number of the

comb_info_Secondary video PiP_textST(), a combination of the current

secondary video stream stored in the PSR14 and the PGtextST stream

specified by the current PiELPG_Te%tST stream number is allowed.
Here, when a subtitle in some language is expressed by a textST

stream, the playback apparatus must have a capability of converting
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support the | anguage attributes only when it has
functions of "horizontal witing", "kerning" and
woO eimabissod etter/ligature”. Regardi ng Japanese PCT/JP2006/315991
subtitles, the playback apparatus is considered to
. support the Ianguage attributes only when it has .
the chHP§ELONS0dN Bitc BOEMZS Bnal a WuPPoRE capal@Ntiit§abs supporting
witing", "line end wap",. and "ruby". Regarding
the 18habhge thtt bliess 1tnh©r@éﬁytka>aebe apay 8b U doBlee0nSkEkET 6d reams
to support the | anguage attributes only when it has
in tHeunehgoageof “"right-to-left witing" and "double
letter/ligature". 15 When the pl ayback apparatus is
ablexret, 0 Brgieht tJerk8Esst reeaheArdincsoame | bakeagesi riamples.
bitmap and support the |anguage attributes, it 1is
Regamiongi Begkish sabttihéeabdis payvbenk cmgenditivisons ¢@)sigleded to
(B) are satisfied. Wien the playback apparatus can
suppagtnvene flhagtexe STEtsrikahss iomlvheeangubgdidsnt functions of
‘ .bltrrag yet cannot support t he | anguage attrlbut es, 20
“horijzontglcwhsiHered “kraningé @reﬁ]ductql@%e( yttgr tgature”.
satisfied while only the condition (A |s sati sfied.
ARCSRTESRE| ef3RRTASFe ABBVET] BBigneles, PLABCRFEcaRpagatus  is
executing unit 42 executes Step 5155. Step S155 is a
cons:Léitegﬁdff@r sywtn‘@h%épﬁgﬁge @ﬁgrﬁgg‘y%e}zly when it has functions
wapparatus. satjsfiges By
of Ty 125 ERaS Thal Vel (er i deRs SLayBagkdofra” s and
“ subtitle in an-unsupported | anguage. Th| s intention is
Tub¥ di cated in . the PSR30 of the PSR set 23.

- SHbSRgEnL AL rt e, ROCSAUT & eXEELY @ébggﬁgrﬁtglgsexgg% 23 dered
to s@hER Ol S on S0 ThLs L5 a.SLER,f ahoh UMDl B WHGHRCTons of

sum o unber o ¥t ears ent ri
vrigHtIEoLhg e NN 0! JBLPAEGL X IRE, &f% eQLLs es plus
rig the gtl“ ta né;“]mo?athe current_t%]/?%n%lls "0". Wen
”@@{e% n%w@@@%pegg%gtfg a?ﬁ%eﬁas&_oévéf{ G@éQES‘T streams
t he STN-ta t he ‘procedure executing unit
in sof@l NLALRSyd N8to bitmap and support the language attrlbutes, it
is considel;ed that the above-mentioned conditions (A) and (B) are
satisfied. When the playback apparatus can convert the textST streams

in the language into bitmap, yet cannot support the language attributes,

it is considered that the condition (B) is not satisfied while only

'the condition (A) is satisfied.

After completing the above judgments, the procedure executing
unit 42 executes Step S155. Step S155 is a step for judging whether
the playback apparatus.satisfies condition (z2).

Here, the condition (Z) is that the user intends playback of a

subtitle in an unsupported language. This intention is indicated in

the PSR30 of the PSR set 23.-

Subsequently, the procedure executing unit 42 executes the
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PGTlext ST stream nunber of the PSR2 (Step S157) Wen at

| east one playback-permtted PGTextST streamin the
w@eorem30s$STN tabl e is present, the procedure BXBIRIDOGE]5991

unit 42 executes Step 5158. Thi s is a step for

checki ng whether the current PiP_PG TextST stream

udgmBHESYed 65 \aldds186d 01k hes Eré)@s;%ﬁlfbg BX@EUd MBether the sum
] gmunlt 45] udgegdv\het her the current Pi P_PG Text ST

of  Str@am nunbekres SfuR] tbQ-OF Jiossmishantifestotaland  the
nunber of the sfTreamentries in thé STN table and

numbe¥hst el bhe SIERt rBal SMeriext STus st nearengrietable of the
satisfies The conditions (A), (B) and (C). Wen YES in :

“curreBtepl HAE®m 1d& 0fr. odédur ehexe dut nogplaybbcd2paanilt teh 8CTextST -

15 the value in the PSR2, considering that a valid

streahi th RGeTeM SEdtl, edir prunbénre xalcueddy weltt ¥A mdientains the
PSR2 (Step 5159). If NOin Step 5158, the procedure

PGTexgRBcat ragn uminber? cdx dbgt BSREhéStemdgeent dhep ef Seept one
5160. This is a step for judging whether the current

playbRicR-PE&Text<STPET exHN stmdrer indhequatrarg SFN |tedd e impresent
the total 20 nunber of the streamentries in the S

the progpdinmExapet g Unhe uPreAttePPPePG M8t SThis rléa?nStep for
nunber satisfies the condition (A). If YESin Step

checkgpgOhatherpFloe cairene U Fnfetint sEzeAmi HSTs 18 @ lid, and
value in the PSR2 because, although a Pi P_PG Text ST

the PERGRsRIeTRIFASAICLAGH t S0 IdgDE WPPEOER th&rﬁ%ﬁﬁp%ﬁ_@& TextST

sl BHEBE 5 S0 RSOl Pal bt TS Al o o
sl A 155188 S0 R BB S el MU LA

wcoesy BAOEELTHER R RS VBT SoLRTHSE ™
PGHe AF’@@Q%@@%&%;@@O%& ﬁbéq‘% apgedr s {05 RPETAXhSTntains

streams rt show ng a processing

the v%@ﬁ&e%' rtﬁqef %EsteJ:&% tcﬂ%ﬂh etHQ§t ET;%ELlQP'P':L@t 5G Fi%[{@étl‘sgtream

ream for e turren ntem e procedure
numbe@X86UL I PladiPidet4dnChREKSSR N(BlepP 53889, al | PGrext ST

5 streans for whether to satisfy conditions (a) to
(£ NO in Step S158, the procedure executing unit 42 executes the
judgement step of Step S160. This is a step‘for judging whether the

current PiP_PG TextST stream number is equal to or less than the total

number of the stream entries in the STN table and whether the current

PiP PG TextST stream number satisfies the condition (A). If YES in Step

S160, the procedure executing unit .42 maintains the value in the PSR2

" because, although a PiP PG TextST stream number for a text subtitle in

an unsupported language is set in the PSR2, the user intends the playback
of the unsupported language (Step S161). When NO in Step S160, the

procedure executing unit 42 selects the most appropriate stream for

the current PlayItem (Step S162).

Thus concludes the description of “Procedure when playback
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When a Presentation Graphics streamto be checked is
Presentation G aphics streami, the conditions (a) to
w@ elj7arssospeci fied as follows. Condition (a):Peh&P2006/315991
pl ayback apparatus is capabl e of decoding the ,

Presentation G aphics streami; 10 Condition (b): the

'condipﬁagb'm:lckmmda't fisri BGPapalll estakapisayi ng a | anguage

specified by the Presentation G aphics streami; ,

CoRai t i5dn i(c)a Basechart ashonyd | soRrofeshtng epbpgedyre for

video stream nunber in PSR14 and the PG extST stream
selechimpshe gosthRPPRaRA At RIRSTSEESH et fiot e pureRpslaylten.

; a conbination of the current 15 secondary vi deo ‘

sTheARosedUEREXES AT a6 AFAPRKSs 1815 eRn 9§ gall FCTextST

al l oned; and Condition (d): the PG |anguage, code of
streampefpF staithy &R SeFaphy Conditeamsi (ﬁgt Eﬂegd)t'he

I tti t he pl ayback tus. . 20 W :
t SRS SEPRRihA o BeCEHRSKEC TSPt BOGTR SAT O G ecEn ot
a8 5 BALL 5 (B, 10, 46) LSRRI LhoAl 881100,
CRURL 1% (ST oLiL B0 S BShST, 20858 AL BE SN Saing e
| S - f. ti 25 |
eres PRPt Bhy Bl B e el St T eam 1 conai t10n (9
b . ' - Vi t -
DS E0RA, RRUL 0 iR L2l g aying o
L; Ofeq § rd i r i; '
e e T (& RSt na: Ton ot (e 6% 0

- 20074948398 (PCT/ H22206/315984mp 1 E8N o5 AN AR NMEE§Ovideo
stream and the textST streami specified by the PiP

streaiC @z $hr esR1aunbed kseal povwetsTCoBERédNn(flper of the
the text ST_| anguage _code of the testST streami

comb MRAEEhSSco e HaRgage Pset téngBTo) ;t hecqhiaytaadion of the current
Tapparatus. 5 After conpleting the above judgnents, the
secorla@gedtiteoexeebinngnd the Presentation Graphics stream i is
allowed; and
Condition (d): the PG language code of the Presentation
Graphics stream 1 matches the language setting on the playback

apparatus.

When a textST stream to be checked is Presentation Graphics stream

'i, the conditions (a) to (d) are specified as follows.

Condition (a): the playback.apparatus is capabie of converting

- character codes of the textST stream i into bitmap;

Condition (b): the playback apparatus is capable of supporting
language attributes of theAtextST stream 1i;

Condition (C): based on a comparison of the secondary video

stream number in the PSR14 and the number of the PGtextST'streanli of

the comb info_Secondary_video PiP_textST(), a combination of the
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unit 42 judges, in Step S191, whether the playback
apparatus satisfies the condition (Z) described in
wo bw7pr8e8 ous flowchart (i.e. playback of thePCT/JP2006/315991

unsupported | anguage) . Wien NOin Step S191, the

. procedure executing unit 42 judges, in Step 5192,

currewiebBesnddef 6 ide 0eeh 4R e HkD tRetext Slrsdr eangpddidtied by
satisfy the conditions (a) to (d) .. If YES in.Step

the PaPIEG Miaspr geedsh en@RGUtisnag1uBlvEq42 sel ects,. from
anong the PGIext ST streans satisfying the conditions
(@pntdatfdy, (One vilwsexeoTr eapgnade codst pearheEnbEyST stream 1
conmes.first in the -STN table, and sets the stream

matchesnbie lafgudye sekéthedoP héP@EIEexiaSE sppemamusiTber in
the PSR2 (Step S193). 15 Wien NO in Step 5192, the
pAdtedurenpketing rjeuabove 2) dalres s, whbe herotdrbiee gmxecuting
one or nore PGlext ST streans satisfying an eased

unit é3nididdesn. iHSitep I enbethevidiet Pbayhrdhsprparaties shyisfies
the three conditions (a) ,. (b) and &c) and the

the cppeibien elZdx8E6ETHEHIN the Pleeaus flewshapt shiose. playback
whet her there are one or nore PGlext ST streans

of theaiinStPPAELed tHWUesSdd cBhemtNonin | $tegES ]t sitds procedure

S194, h d i i it 42 | , f
exec%iagg?%hﬁ & %%%%%nt: g%xgg%ﬁ%?gg%ﬁwﬁ}%%? 3k one or more
ndltil ons , an C), ..Qne e Cco es .

peTesE M AR el e Al s o ) o E i step
5192, Be et Ehi e e E i RO T S o p fFah ArgaGHS PeTextsT

’ T e M dure

) i uni 42 'S . F P PiP
strefCERl LD Lnd ok BB T 05 [ OF (R R i PeBpgnatng

: t 9 t ] g j i

screalll #eps Lond 2 L0 DLALOGAK AHAY 2LHG SAL Ph 2 { M number

of th‘ségr%%%%% /P%’ESS%‘%’—SW%% hhREEr é%?t\é@ RO/ Q4833081 93

are one or nore PGlext ST streans

S@resf Yongnagethes: £asadL oRdickhiOPe kBEGLRNUNEGT 42 judges
eased condition neans to satisfy the conditiions (a),

whethe®) thakd 662, o1t hier ecaduteTeseseihdGatlidr\42g an eased
judges, in Step S198, whether there are one ore nore

condiR@bext SHegkl eane sabesf ybngithenenseds boceadisfpnthe three

conditions (a),. (b) and (c), and the procedure éxecuting unit 42 judges,

in Step S194, whether there are one or more PGTextST streams satisfying

the eased condition. If YES in Step S194, the procedure executing unit

42 selects, fromamong the P1PPGtestST streams satisfying the conditions

(’a) , (b) and (c), one whose corresponding Stream Entry comes first in

- the STIN table, and sets the selected PiP_PG TextST stream number in

the PSR2 (Step S5196).
When NO in Step S194, the uprocedure executing unit 42 sets OxFFF

to the PSR2 as the PiP_PG TextST streamnumber (Step S195). When judging,

in Step S191, that the playback apparatus satisfies the condition (Z2),

the procedure executing unit 42 judges, in Step S197, whether there
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If YES in Step S197, the procedure executing unit 42
sel ects, from anong the PGIext ST streans sati sfying
wo w73k ti ons (a), (c) and (d), one whose PCT/JP2006/315991
corresponding Stream Entry cones first in the STN
table, and sets the stream nunber of the selected Pi P

are oRE JEHSE $hreamNuHetms18at Dst enPIRBthSkepaddd&ondition.

When NO in Step S197, the procedure executing unit 42

Here,] &68€%er cbBeSIRMITLION mhigishes ddteiisFyatiee @ddAriBREE(a), (C)
PGText ST streans satisfying the conditions (a) and

and (@) anbf tNESprscSter 8k88utihe pnbcetlirpudpeegutitn@tep S198,
unit 42 selects, fromanong the Pi P_P&estST streans

whetheat tséye g bee 16re ot PEhsx{ 8] sintafis) sabhefwhosehe eased.
corresponding -Stream Entry cones first in the STN

condittabhe, and sets the number of the selected Pi P PG
TextST streamin the PSR2 (Step S200). Wen NO in
Stldp Y8$99n $trp frlddedthe preoersitiengxenitiag weits 4 BREeCts,
in the PSR2 (Step S201). Thus concl udes the

from geery ithei BTt étb@@@%@@f?ésmﬁngéqh@cwm@ltw& Ha), (c) and
nost appropriate PGlext ST stream FIG 52 is,

(d) r PRROWEREPICOTHERPABIENPPEERIRI R PY seBABLErEE 1n Uthe STN _table,
"Procedure when stream change i s requested" for

and S@@r&@sﬁé@%@h@bemqﬁ spepeserted htf pfodédihsd stream number
execu uni j udges that the nunber X obtalned in

in thﬁe?ﬁ@% %ﬁ?gﬁser operation indicates either

47 g S ik LR A s
, S17
S 3«% 0L o8 B S P LI ooy

B g At vl e
unit 4? E g@l %%Q:Jamoﬁé‘) thé El)lﬁrkgitce@c T%Egééﬁg%%@sf:ying the

ack apparatds is decodi ng t

condi®h %ﬁ@ n({aa}t .00 9' a@ﬁé %ogg %‘r@e%ﬁoﬁbhﬁ& erhuER elﬂn’&(ry comes first
Condi ti on (B he pl ayback apparatus is capabl € of

in tHd 8YNNgadle > alrﬁﬁ%@getw@lmnbér JE ahbrsbuserad ztlh.:e PG_TextST
specifi ed Presentation G aphics

stream in the PSR2 (Step S200). When NO in Step S199, the procedure
executing unit. 42 sets OxFFF in the PSR2 (Sfep S201).

Thus concludes fhe description Qf the procédure for selecting
the most appropriate PGTextST stream.

AFIG. 52 is a flowchart showing a pmocessing procedure of
“Procedure when stream change is requested” for PGTéxtST streams.

In Step S171, the procedure executing unit 42 judges that the
number x obtained in response to the user operation indicates either

the PiP_ PG TextST stream number for a Presentation Graphics stream or-

the P1P PG TextST stream number for a textST stream. In Step S172, the

procedure executing unit 42 judges whether the presentation Graphics

stream corresponding to the number x satisfies the following conditions
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stream and Condition (C) based on a conparison of the
secondary video stream nunber in the PSR14 and the
wPLioentsST st r eam nunber of the PCT/JP2006/315991
conb-info_Secondary_vi deo_Pi P_textST(), a conbination
of the current 10 secondary video stream and the
(a), RE)exh&ST(Stream specified by the nunber x is allowed.
In Step 5173, the procedure executing,unit 42 checks ,
widehkiétiohegA) t ext®Tpsayleark sppaespends mgoeblend depdrling the
x satisfies the followng conditions (A), (B) and
PresehCptidh @oamtiitdsospean)fied Hy pihey bamkesppar atus is
capabl e of converting character codes of the textST |
stdoadittonr Bponthaiaybeed appdErtye ilh 6arBbiewyf playing a-
Condition (B) : the pl'ayback apparatus is capable of X
langugggpdriGhgs RRRFFIGEUREIAT Bheesrotitind PerESTtRttaffraphics
corresponding to the nunber 20 x; and Condition (C)
stregghsafdon a conpari son of the secondary video stream

nunber in the PSR14 and the PG ext ST stream nun‘oegj of g
{ KERSABAERI AFb: SSEGRTAPY_ o1 BEEPPT BIBAST(), spcondaty video

T S e
. T 1 it .42 check '

cors 4 B SR SRR PRTE U RS O corer
secor53"O0LLEDe (. BEELRLEE 08l WRCTEN: B, Sl

29 007/ 018308 PCT/JP2006/ 315991 1is equal to or
* 48 IaéslégQ?ﬁén the total nunber of the streamentries in

ot | sali . "
oS b vhgloms g, o s SHes. U por oo

LG &0y S8Leet Stie REIPErSE sheeam eftdd&ol1owis
teXt%r%%%%é@ei%éss@eambnurrber, which is the nu?rber X, oirowEne

condidnN@nset ) hegy mrdurfeer in the PSR2 (Step 5176).

Condition (A): +the playback apparatus is capable of donverting
character codes ofithe‘textST stream corresponding to the number x into
bitmap;

Condition (B): the playback apparatus‘is capable of supporting
language attributes of the tektST stream corresponding to the number
x; and

Condition (C): based on a coﬁparison of‘thé secondary video

étream number in the PSR14 and the PGtextST stream number of the

" comb info_Secondary video PiP _textST(), a combination of the current

secondary video stream and the PGtextST stream specified by the number
x is allowed.

The procedure executing unit 42 checks, in Step S174, whether

the playback apparatus satisfies the condition (Z), and performs the

judgement of Step S175. This judgment is for judging whether the number
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When NO in Step 5175, the procedure executing unit 42
perforns the judgnent of Step 5177., This judgnent is
wo 2007018308 ng whet her the nunber is equal to oPCT/&2806/315991
than the total nunber of the streamentries in the

STN-tabl e and whet her the nunber satisfied the

1s eqGONdict b A theh & avdaf Dumbithen MES dtteShepntSdiEs in the

the procedure executing unit 42 selects a ,
sTN_tRbP: Beiiexicthest tiRamuener esiRarding i tbedhtimenax, amén YES.
~ sets the PiP PG TextST stream nunber in the PSR2
in St4éps5 e prodedN@d rxStepinSLRATE 4‘hecpeoteduP@ext ST stream
executing unit 42 perfornms the judgnent of Step S179.
of thdIrd P| bAdrerdST stfesm nudpeng wihiethhes tthrennmipderz, 4idxsets the-
is OxFFF. When NO in Step S179, the procedure
numbegsx &8 Utha PR t(Sa42pndilhéhi ns the value in the PSR 2,
assum ng that there is no PGlextST 'stream permitted
f @hep| ¥y baclBter $heS STet RbPecd St BXSEYGI NIl fntthel2 performs
nunber x is OxFFF, the procedure executing unjt 42
the jydpeeRts of FECRoSE hpprlopFi ARSI 5STOSt § 8IFATDMekber the
current Playltem (‘Step 20 S181). The selection of the |
numbegpk$ SQYPROE? ioHt e PETdANSTh thadah nNempee ofshht HsresHofRtries

_ in FIG 51. Thus concludes the description of the,
in the STHckalet @ 2RASN SRR SvaRGE T3 Iddestiticopgrition (A) (C)

and (Ehmoll RS ThekoP Et Ui PpPetares 28 RET0aITat 47 setects
o LR IR ST Sl conauthat Lo, selest SHALOMNE ) sors e
. -0of - PG text. ST st i £ 1nb
pie PR IRRSTDaREer Goaa Bhir ol R ubs T B Rer the 98
g@leﬁg 7:L/n0%§é";9 %IBGT/ glﬁg ?}Q@/cééégg Jexepcﬁj%gﬁ?tlﬁ{i'to B2 performs the
aphi ¢s stream of the textST stream corresponding to

judgn{reggu?ﬂs%e Graxt SEhéltﬁﬁi%me%“P@ffoiij@a@:Yrﬁﬂ whééh@zé the number

t, It Is possible to play a subtitle suitable

x is foxrrFhe WhdAmiy M drepsisneam EQSE%P&EedMéW e @08 gi Bnit 42
~one instance and to play a subtitle suitable for the

maintSEe8Neid W ue daotisd remmt ogesheingMiHatVicHess idno PGTextST
anot her instance, which |eads to
stream permitted for playback in the STN_table (Step S5180).
If the number x is OxFFF, the procedure éxecuting unit 42 selects

the most appropriate PGTextST stream for the current PlayIltem (Step

8181). The selection of the most appropriate PGTextST stream is the:

‘same as shown in FIG. 51.

Thus concludes the description of the “Procedure when stream

- change 1s requested” for PGTextST stream.

Thus, according to the present embodiment, when Picture in Picture
is valid, a PiP_PG TextST stream number is selected from the numeric

range which is obtained by adding the number of PG

textST streams.entries ' and the

number of PiP PG text stream entries plus, and either the
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an expansi on of the range of subtitle options.
EMBODI MENT 6 The present enbodi nent gives a detailed
we@xphamabs on of production and conmerci al nanEEEIR2006315991

-of the BD-ROM described in the above 10 enbodi nents.
<Production of BD-ROW First, a planning process is

Presetaatied Guaphika dthicampooddestenbdl stseemardm®s@oadisgdo the
to play the BD-ROM i s decided. Next, a naterial

PiP B¢y Fakibhi ynmesssuiesxasrpltyeiut | Abre trhsulpr ddess, posspible to
materials for video recording, audio recording and the

play ki kebaiblerssttedle Thenthe Hovmrt ivagepr seesam jtyogether with
carried out. In this process, an overview of the data

videogol henecit@age and he Dlgvumsutéale qeHérRILRyEOL Bhe [seggndary
to as "volune -data") of the BD-ROM i s, obtai ned based

videcpptrhan OSRRRK 0% Y ¥afeas| H @ thranti HEsoc B sChf¢ads to
t he naterlals 20 I nstances, of a cl.ass structure

an expadsipPpedt |?P§aﬁﬂqﬁéraﬁn?%@t}%%ﬁdﬁﬁéonére the format of

t he aﬁ_llcatlon 'l ayer of the recording nmedi um

a ® the present invention. Cip information,
Llst orna ion._and th

B esed Tef Fﬁf@?ﬁ?%{l%%eg&%ﬁmm
D-
s A zpr%gn'qfﬁcg R
“far' _statements of a programm ng, Ianguage and dat a

embo%%&%&FFed under specific conditions can be defined

usi [ t qﬁﬁ ~ Lastly, a press process is
caﬁ%%g' oﬁ?ﬁ ?E i'S press process, 99 WO 2007/ 018308

PCEF /ré%ZOQ 1343994 prHRIUER; & MBGSS Bl &iCONYRIAE bAb&ess, what

physical data sequences, and master- disk cutting is

scend3aRAUEHEdLHYL Us] @ﬂa‘yhgh@hy@ﬁ@h datRcseggences to
create a nmaster diSk. A naster is created by a press

aRpar,al HeteAlSh Ehegt 1hepBEE&EM s darafiedeter oh 8hh ¥ process,
nass- produced The production is conposed of various

materlals for video recording, audio recording and the like are created.

Then, a formatting process is carried out.. In this process, an
overview of the data to be recorded in the volume area (generaliy
referred to as “volume data”) ~of the BD-ROM is obtained based on the
scenarios created in the planning process and the materials.

Instances of a class structure described in a programming language

" are the format of the application layef of the recording medium according

to the present invention. Clip information, PlayList information and
the like can be created by describing instances of the class structure
based on syntaxes specified in the BD-ROM standard. In this case, data
in a table format can be defiend using “for” statements of a programming

language, and data required under specific conditions can be defined

using “if” statements.

Lastly, a press process is carried out. In this press process,
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processes, mainly including substrate nol ding,
reflective filmcoating, protective filmcoating,,
wo 20070883081g and printing a | abel. By conpl eti nBCT/hee@/315991
‘processes, the recording nedium (BD-ROV) described in
each enbodi nent above can be created. 10 <Additiona
volum€oimages Greatdmpiescesse wifwsicrlndatonspiesnges, gnd master
conposed of BD-ROM contents and additional contents,
disk aue imigole corducrrelly plsdngi e phpeessl datpGamiericag to create
grocess are carried out. Then, AVCips, dip
a mastafofh@i on and Pl ayLi st Lnfornation meki ng up one
pi ece of volune data are obtained. Ones which 15 w |
bé BRHVEH S ﬁye@ﬁ%d B ROV APE FRNPGREYSH r Bt Hen the BD-ROMs
obt ai ned_AVd ip Clip information ,and, Pl ayLi st
are CORSH L .léfﬁna%ﬁq@rPHBC%na|Tﬁier@rOwﬁtdﬂ?a%% &ﬁ%Pgsed of various
assenbled.into_one file as additional c tents
procegpeni JerlpY dgFaRTHY PHRS A RO BT Jtveoﬁ%@rm coating,

are obtal ed, af.t.er these rocesse ﬁv
er

protegﬁanf%i L BR ST R A 850 5D vt
gt ;gl}%%t@ggas%b%%k a@@a{sgetsll,sec%euegeogmgga i (BD-R0W

above-nmention

| descr@%@%&fﬁe@actgﬁnbggﬁﬂgﬂ'%v 1QGess Lsed Lpre of the

and conducted using a speC|m

eﬁéﬁéﬁfﬁk#%ﬁge {Begi g, eyslpm Ihi s system i s

product on stud and provided -
f @hehh® URSE Son }%ﬁtlﬁ?é SDQ“@oﬁBoé@&eb@alBD-StidMJcct:éH&rﬁfs and

an aut horing.system of Enbodi nent 6. The foll ow ng

addlt%ﬁg[ 'c@ﬁ%eﬁ@@ aHk la%kregméfy@i&{admekhrrﬁff@%&esg €0 EBEmatting
- figure. As shown in the figure, the authoring system

proceks Sitd ugkured oby . HHRWOARO0I 018308 iPEHB2006/ahkbB9dyli st
connecting the follow ng apparatuses to one another

infor¥haidn rakti 8GR ond1pl weE lof woliintd @attpategbtatined. Ones which
creating apparatus 51; a reel set editing apparatus

will B@;provBldesiCienattico BpeR@Y atriengeappad afinesn 5Be @btlkaveed AVClips,
progranm ng apparatus 54; a material creating/

Clip | ipfotmagi@ppandt UB1SELiK a idifskmereati ngprappah&t usemaining
56; a verification apparatus 57; a master

1nformatlon is assembled into one file as additional contents by an

archiver program or the llke_. "When such additional contents are

obtained after these processes, the additional contents are provided

to a www server and sent to playback épparatuses upon request.
<Authoring System>

Among the above-mentioned multiple processes, the formatting

. process is a core of the BD-ROM production, and conducted using a special

system called an authoring systém. This system is established in a
production studio, and provided for the users. FIG. 53 shows an internal

structure of an authoring system of Embodiment 6. The following

describes the authoring system with reference to the figure.

As shown in the figure, the authoring system is structured by
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creating unit 58. 1) Title Configuration Creating
Apparatus 51 The title configuration creating
wappaneses 51 deternmines contents that make upcE#&R006/315991
title indicated by Index.bdnv. The decision 10 of the
apparatus is made by creating title configuration '
connedimifor hei Bolldwiend iapberasbnséyur@tdren anoftberavianan sinternal -
informati on that specifies the relationship anong '
netwonrl:t | @s tivdei ecolfjieerali®DIrsstdeics amphRitagLicdrsa reel set
. using a tree structure. Specifically speakin%, the
editing eppacahfis i aki BR S¢HfgipngrbArapbey faRFaratigdes; a Java™
- corresponding to a "di sk name" of the BD-ROM 15 to be
PrograNYdGcaRRaLA 84 ¢ 6r FeEPBRI KFCR6 1R/ HRPPEULIRhAPPRERCUS 557
. be played in-Index.bdnv on the BD-ROM nodes
a disk GieaspBadrPRA T3 Usa SRV eV ob} etdat 18T SRPBE3 THBj et @ master
constituting the title, and nodes of "PlaylLists"
creatifipyddt BY- commands constituting the Movie object and

B bj d t hen i fi h I i hi
The DPHES Commiortatton: Cogt i AR50 RN ;i ayLi ore
1ect i t d ith.ed Lt -
o BaELe! G EREREESE, U B0 et At il fetemines
i bed j il 0 ) ) 4
conco S50 US4 oM e, 00083 ks 0 v

of thetwlsg>§§£§l¥d§f sk Iﬁ&gel O%ﬁ/nlaﬁ%%%/ik{g.ttitIgec@rfﬁagé\%tablﬁoﬂaf&sofﬂé@cion.

e contigura 1 on Con‘_p et y creating -
The tig:g%hc@nffﬁﬁat%%nslﬂﬂ%ﬂéﬁﬁoﬁaf'@Q.r%r‘mﬁtt_ebﬁcﬁhavte specifies the

erations wth the user. 2) Reel Set- Editing
relatfgﬂgﬂﬁazﬁﬁoﬁg fhedeeloset 864Ld0g, AMAIARUSLE2and PlayLists
. deterfines the relationship “among -nmultiple elementary
using RN L AL UtSFEB'EQ:iQﬁ%aQQ b iABY ithe sitele cdffid2ation
2007/ 018308 PCT/ JP2006/ 315991 as videos, audi os,
informatidnt $ s e suhbed sor FOsp&XRITRY €o awhdinslaname NgE €he BD-ROM
novie i s conposed of one video stream two audio
‘to be PrcRRFE, t Areries ublrirébgondiirioe aws aantiohe” Miztonan be played
stream the reel set editing apparatus specifies that
in Indée bvnwi eni shé dBDERDMM hhdeheser et spmenriiagy tet Meaeyiambject
have 5 functions to assign, to the main novie, a
and a BT elof @rt ‘scoust Havdimg e titald yand nodes of “Playlists” played

by commands constituting the Movie object and BDJ object, and then
specifies the relationship among the title, Movie object, BDJ object
and PlaylLists by connecting these noaes with edges. 1In the title
configuration information, the PlayList information is described not

using file names such as 00001.mpls and 00002.mpls but using abstract

~names such as MainPlaylist and MenuPlaylist. The apparatus makes the

title configuration information completed by creating such a tree
structure based on interactive operz;itions with the user.

2) Reel Set Editing Apparatus 52

The reel set editing apparatus 52 determines the relationship

among multiple elementary streams constituting one complete movie, such
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different images and to arrange nulti-angle scenes
having nultiple angles. Areel set file output from
wo be7oesbs set editing apparatus 52 is a conpipet/irmnoaf15991
t he above-nentioned information. 3) BD scenario '
generating apparatus 53 10 The BD scenari o generating .
as vi@ePar aluidsod; dubtaenpesefd utadm@nu FedickenglepiwhaBa single
and a scenario editing unit 53b. <Menu Editing Unit '
movied3SomhEsdE s i tideg shidanb3awpasidiicosisrdantst, otlsree subtitle
constituting Interactive G aphics Streans according
streafg dritbots Butaperstricans theaar&el setbedidicy eppasatus specifies
functions such as commands to be attached to buttons,

‘that lowkt ovvianiisaticomednaithe thielke. edSpensery Ediedmg Umid have |

53b> The scenario editing unit 53b creates and outputs
functsoesdoiassign, petfonaingorncedi €1 recprdcesst haveor sangially
to the user operations via GJ .20 on the title _
diffeconti gnages and ffcoaraenon Bréhizan®le t3rengs heving multiple
configuration creating apparatus 51, Here, scenarios
anglefearP rAEr Rt ifdhe QUFRLCAERBS &Pl SHaERIEpRE3RFEatus 52
. to perform playback in a unit of  title. |Jn the
is a BPROMTINE GmabPoRPAEs THEF 10 eth e NEREBX Tt <,
Movi eQbj ect and Pl a)éLi st 1s scenari %ﬁ The BD- ROM
séen8Pi eCeRA B 2 YPREPLHRE HREFrTA® Prif or mat i on

O, L L SR ) DS P 12 SR T s
R L
LT R Sk St oo 102 0 20071018000

SO PP sl o0 LY BosgenLesedt Blevscurios

Interé%: ;ﬁgg‘f)}gﬂgﬁ%a&%ﬂé‘g%%iw +P¥nhaefddy Bgeth€ions via cUI

“shown in Enbodinments 1, 4 and 5 and the Pi P
and cP%f@é’s@’fén_&‘@icEr@Qgéﬁﬁgtq%m%&?f@%@%ﬂt%qﬁe@ftd B€ttons, button
PlayList 1 n the scenario editing operations, these
anim=39BROBRA! She like.
<Scenario Editing Unit 53b>

The scenario editing unit 53b creates and outputs scenarios by

‘performing an editing process according to the user operations via GUI

on the title configuration information created by the title

configuration creating apparatus 51. Here, scenarios mean information

that causes the playback apparatus to perform playback in a unit of
title. In the BD.—ROM, information defined as the IndexTable,
MovieObject and PlayList is scenarios. The BD-ROM scenario data
includes material information constituting 'strea'm8, playback path

information, menu screen arrangement and information on transition from

the menu, and the user conducts scenario editing operations using the

scenario generating apparatus until the verification of these
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are incorporated in the BD-ROM scenario data. In
addi tion, the BD-ROM scenari o data output by the BD
WG e®nars3e, generating apparatus 53 includes parcE2006315991

for realizing multiplexing- in the multiplexer 56e to

be hereinafter described. 10 The BD scenario
1nforgeﬂE®@Iimgc@mnﬂytadus 53 tBea@tenanmccmsatengsopeaatrmns, the

for the above-nentioned data structure of the seanl ess
scenavideediteny . unTheSdisesetseltdet soatenteoolagdia édaybists of the

seanm essly play as a background video of the nmenu by
titleusongidgentienuietotnatgiami t Bp3defitimg dher N _grdlei ahown in

@QUI. The scenario editing unit 53b creates a Pl ayLi st

" Embodifiethatl, coahdbrend bhe Fé Pdad tadd raith Gimbodfimee mexeg@nents .

video menu. The scenario editing unit 53b adjusts the

of thaukryListt Phatiit &eenarrLehedi iyl cperat sordNfGISREL Rerponents
nunmber of the AV | and out puts them as BD- ROM

are iggerpprateddifathat Bllt[))h‘?@d FSeRRIiPhe8@enari o editing

53b I I .
t‘&é:nmﬁ%‘?{gis SRy s?ﬁ%r?aesb{;?%p'aée@g“mﬁ' Bes Fif BagScenario
I 54 The.. . ,
genergge/%%em%%%arg%ﬁ%av a%ﬁ%ﬁg@ ﬁ%%%tsgiazwg BRLFpplexing
in 0O Eigbl <t SA°BED 35) B %a BB bac, 25 <1 D
Crags @ ealing,thif 8daz;The LB class creali NGy create

te511 &8 °500T ¢ es using fitle

scena?rgn%li%g %%Xé %%Olvgf 8&%(’)1’9& 8.5%31:&9?%%11E$h0§ ltBleeﬁeamless video

i'gur ati creating apparatus

d
mens. SOUNEE E0USS ALRrSOW 08 £0SR Oleecl 03 VBANOULAOMAY o =
backgtrgﬁnan\‘;ﬁﬂ%cp@'fvtﬁé‘%ﬁ@%y §5ind Ny %ﬁqhoe@dpﬁflr‘g“u@ﬁtaSBa with

JavaTM programis ultimately Created on the

opera"E':eLBﬁs Fadaval" 'tHd asenbis A tWhhChnis sapcepPidead 0PlayList
formed fromthe ID class source codes is called an ID

that €bA88rhi MARYe SathesdcghassosotiE sct@dessarfdeo menu. The
desi gned and i npl enented so that

scenario editing unit 53b adjusts the number of PlayItems of the PlayList

to conform the number of the AVClips, and outputs them as BD~ROM scenario
data. At this point, the scenario editing unit 53b sets paraméters to
realize multiplexing in the multiplexer 56e to thereby play each AVClip
seamlessly. t

4) Java™ Programming Apparatus 54

The Java™ programming apparatus 54 is composed of an ID class
creating unit 54a, a Java™ program editing unit 54b, and a BDJ object
creating unit 54c.

<ID Class Creating Unit 54a>

The ID class creating unit 54a creates ID class source codes using

title configuration information created by the title configuration

creating apparatus 51. The ID class source codes are source codes of
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each has a constructor that reads a predefined
PlayList file fromthe disk by specifying a PlaylLi st
woeoeherssend t hat the pl ayback of the AVA i ps PeEnJIKe0s/315991
.carried out using instances which are created by
executing the constructor. Nanes of variables of the
a Jatdy cthsss | Liseany afer detcoestirk) blye udndgxthdmnaard BlaylList
Pl ayLi st nodes defined by the title configuration
inforinatbomiyi omj cls ackawes" MepouRimaysi st timed elyncitatydd ep the disk.
The PlayList nunber used at this point may be a du
Here,nandrsra™ elava TMieoyr whiclliits agcempiladion Themgdvipom the ID
program edi ting unit 54b. creates source codes of a

‘class)aoaT®e ABISs dgr amliadraspdhsdass LhBTEEEr ' s request

via a user interface such as GUJ, and outputs t
JAPETIBrofrdmseuhre e kfes e, dwwﬁw&@mw%@?%ed pp that

is the ID class library that nake erence to_the
each DAY BAHFTRAECT Fﬁhaa}uf%%%s %Bﬁﬁdﬁgi%%‘% Pé@é/&tlﬁﬁgfuﬁ 1fr0m the

s 5200005 ) SPSE e BB L 240 SLgal e Bucr o
oo AR B S AL BT o

constggcgg f g%Eﬁale Cl %%Fgé IsﬂQg[ %F%S?4fib%%ﬁ%29% defined
by usg.r% 'Eh% eF?O;%FJ é\gg'cr? |e§;8 il {5 S’Jl*t}’eo{:gg?% l%g)glggaura}tion
oo, 010 PP, Sl 30 SROBL - a0 ey

ol assal Lbracs (5 The.gaberi a biBOE, | Dot ng
nurber 838 oOTES sp%?%gnpoég?&of 5885 016308

F’Qﬁa%%@ﬁé%%g%ﬁﬁ btrhtt espgeating unit 55a, a

audi o i npor unit a video inporting unit 55c,
aﬁ%eﬂ?a]sﬂ%"ﬂﬂro@in@é&iﬂﬁlqlﬁhlt 540, c e g Qi@ codes of a Java™
creating/ 1nporting apparatus 55 converts input video
progr®at ehi aésporiiilite thBt gséal S, reftilelsict heamat esémlisiterface such
. JavaTM program source codes and the like 5 into video
as GUS} la@dnmtpaitdi ths Uaeatmrogubi dduercxéatcajesl availM paogft paogram,
sour ce
it is the ID class library that makes reference to the Index.bdmv and

PlayLists.
<BDJ Object Creating Unit 54c>

The BDJ object creating unit 54c creates BDJ object creating

 information based on the Java™ pr‘ogram[source codes created by the Java™

progrém.editing unit 54b and the ID class source codes created by the
ID class creating unit 54a. Tﬁe BDJ object créating information is
information to be a form of BDJ objects which are eventually recorded
on the BD-ROM, and sbecifies PlayLists to be played not by specific

file names such as 00001.mpls and 00002.mpls, but by variable names

defiend in the ID class library.

5) The material creating/importing apparatus 55 is composed of
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codes and the |i ke conpliant with the BD- ROM st andard,
and sends them to the disk creating apparatus 56.
weSBubbigshe Creating Unit 55a> The subtitl e creedT/smpoo6/315991
unit 55a creates subtitle data conpliant 10 with the
BD- ROM st andard based on a subtitle information file .
a subtedididi@arangubhit| 85a di sphayid | et imforumt @%b, aadvideo
subtitle effects such as fade-in/fade-out. <Audio
impodtiRRf ind@ BBtl Shb>aTbavaudifpbdipdid i dgitind3d 55IThe material
in.the case when an audi o already 15 conpressed into
creatiiigy/AGpdrt bigrabphsatupls thevetios iagds tidemgaterials, audio
information for a correspondi ng video and/ or del etes
mateniries eswariy 1dahat et il s, odavdfe proguanamirreanddesippdtshe like
the result. When a nonconpressed audio is input, it
into wv§deomrecbrd, iatdd castozamt, spetitledaly,tFrvai$program source
before the output. 20 <Video Inporti:ng Unit 55c> The
codey jagidothergdikei popriniants5éthithe BO-EaN¥es Wit kil ,vpgdosends them
stream already conpressed into the MPER,. MPEG4- AVC,
to thy dig& veeating mepargtupnplit thereto, del etes
unnecessary information if required before outputting

i tSuliidd enbreakiredddd viddgo file is input, such a

video 25 file is input to a video encoder,, ongressed .

acttt GHRELELS pEeaePEr i ped FRERTES %@éﬂ&i@r Jaty gompliant
.. . then output. The JavaTMinporting unit 55d sends.the .
iith £ BERRe Srarhoes S PRI SUPbAT hanSBRRF rgh Lg4¢ Lneluding

2 138 Ui SH 1 8308 BT FERU0RFS1508 * BY ol B ek Batt AP 29

' _ap tus 54; programancillary information; |ID class
fadeifjFe

©c8des: and BDJ object generating infornation.

In%?ﬂﬁxg&PP%gp%$§idgieyy5%>55d, using the title

onfi1gura orfrat i-on, associateslgufile gr oup,

LA S TRRSR o PO IR A 1oy
comp UL £04eSABd ac-3 format is input thereto, adds timing
information for a éorresponding‘video and/or deletes unnecessary data
to/fronlthe input audio and outputs the result. When a noncompressed
audio is input, it is convertgd into a format specified by the user
before the output.

<Video Importing Unit 55c>

.The video importing unit 55c, in the case when a video stream
élready compressed into the MPEG2, MPEG4-AVC, or the VC-1 format is
input thereto, deletes unnecessary information if required beforé
outputting if. When noncompressed video file is input, such a video
file is input to a video encoder, compressed.accofding to parameters
specified by the user, and then output.

The Java™ importing unit 55d sends the following data to the disk

creating apparatus 56: .Java™ program source codes created by the Java™

105



10

15

20

25

BDJ obj ect generating information, with a
correspondi ng BDJ object, and sets the BDJ object
w@enenad3os1g i nformati on for BDJ obj ect nodes pdT/§#006/315991
title configuration information. 6) Disk Creating
Apparatus 56 10 The di sk creating apparatus 56 is :
programppeseithohpaardig SAv er=igyam anctlbba, iafermdtidnrmge ClaSS
encoder 56b, a database generating unit 56c, a
sourcdauadéé,pau@r@@ﬂbmhj@chggﬁmaraaimg axﬁﬁkmapn@uer gbe, Java™
a formatting unit 56f and a disk inmage creating unit
importsigy wnbt Cobder siwimaunthe56ai 15 Fheligadiwer stformation,
unit 56a converts an ID class source code sent to the

-associfitsie @fdaei FpuRp pateuss sv@mpp@ﬁdtcw‘etb%\iarpwtﬁ%oTratV@Wgorogram |

unit 55d into a title nunber and a Pl ayLi st nunber.
sourcerﬁ@dre@, RARIEPT] B IdARE YSHRE OBl Fant RIS SEHP IR codes and

ject generating information,so that PlayLi st
503 OkakﬁqtnéﬁnﬁﬁaElWrbfﬁiré@Flﬁﬁt OH-BR Bt B PRSP U I ot
on the disk. ,20 <Sti . mage ncoder 5
and s%sagtéleeﬁ@ﬁdaw%%fb 9%’?@%%2% FA T aC B RGP Set nodes
nclude nmages or an area in

of th%wﬁiﬁi S lfﬂ%@%gﬂbﬁ@ ?éaon sel ects an appropriate
[
o1 e st g anmna, e dewun 51 1) et Vo
Vel f
RS A S T e et o
wnit JAE 4ALAbase QRNCLALLAG Wi, 3 BacgsRel Yok ardababase sec,

scenario data conp iant” wi th the BD- ROM standard

a Javah@ Eﬂfléi tinBD-FAM 2 16 MB12004/4¥830& o rmatting unit
2006/31 scenario data and the BDJ obj ect

56 afiENeAldNAmbYE ok Pl o)y sant Esgm the | D conversion
unit 56a. Here, the term "dat abase" is a collective

t et m cdrdredsndexvhdimsedvvi e obj ects, PlayLists and BDJ
obj ects defined in -the above-nenti oned BD-ROM 5

<dayad coffrogsiam Boit dicagcivér&bdn ID class source code sent

to the disk creating apparatus 56 from the Java™ importing unit 55d

into a title number and a PlayList number. The ID conversion unit 56a

also ;:onverts the BDJ object generating information so that PiayList
names defined in a BDJ object match actual PlayList numbers on the disk,

<Still Image Encoder 56b> |

The still image encoder 56b, in the case when input BD-ROM scenario
data includes still images or an area in which still images are stored,
selects an appropriate still image froﬁ among the input still images,
and converts the selected still image into one of the MPEG2, MPEG4-AVC,
and VC1 formats compliant with the BD-ROM stahdard.

<Database Generating Unit 56c¢>

The database generating unit 56c generates a database for scenario

data compliant with the BD-ROM standard based on the input BD-ROM
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The JavaTM program buil ding unit 56d perforns a

conpi lation process on the ID class source codes
weonvetsserl by the I D conversion unit 56a and PEEJIRRaMZ315991

program source codes, and outputs a JavaTM program

<Mul ti pl exer 56e> 10 The nultipl exer 56e mnultipl exes

scena®btaple a%'de’ﬂi@é]tlaﬂjy o} é@@'@;‘énfe‘i'étlﬁgaiﬂﬁdﬂ?@t‘ibﬂe@ént from the

audi os, subtitles and nenus descri bed in the BD- ROM

ID coﬁ@@f@fdrpuﬂﬂi 36hQ ahirl NtRe deGint Bdatsiyeam cald edlBective tern
AVClip in the MPER-TS format. Additionally, the

for IRWkklphexervdAe outputs, tile AWGtsp ahdgebliesh aditsh delfiiped in
i nformati on which has information related to the

“the aB¥ChipendborBpe@DHROHEL| Y speaking, the nultipl exer 56e

detects where in the digital streamgenerated for the
BRrRGM™( Progren HRiidding BxistSedn the case where the
i ncluded video el enentary streamis:in the MPER, (ii)
aThle FicCUpeo@randen il IDRNB wtidr B6@resferinatiesiodassion process
where the streamis in the MPEG-AVC, and (iii) an

on thei EDurkReXisSusCErCedRs canwenherddy e 0Dscoreendion it 56a
the VCL. Then, the nultipl exer 56e generates an EP_map

and the dsyetiREQHFT FOUEFSpFesed i r?éldopu%ﬁétﬁb@)v%a‘f?é‘htﬂr@@éém
Picture with a TS packet, of .the AVOip in
t FAVEPER1F%Sr | 3PS%hi ch the top data of the Picture is

stored. The nul ti exer 56e crea E [ i nformati on
b%%mu%@lﬁweﬁﬁg%ﬁuéﬁ%l%%sm B B & [y gStreams for
ener at and-attribu i nformati on_i ndi,

readisdbo’ o et ﬁ%ﬁ&ﬂemn Rehud B P sye Bo-ROM

BRI P el < SRR gz oo
cormafc Bl st o e %@%@%@%%sﬁ@fwwetmr

t ) :
with Mg&ﬂ lI%OIT?%{% %%FLBH %%gég ed&?“or t eg%géglé%séﬁ tﬂen AVClip.
ﬁoéglqahgg@aﬁn\@er%’l?é HAeibhbfer %'Géede‘é‘ég:é lihere in the
the orere es tire

or creating the EP

dlglt%chlc'?@am#é eéygadi oM tRe d-atcpe (1 |6, 8i ]_chﬂiﬁ:% £9ib€s in the
read agaln in order to create 5 the EP-Map after the

case Wheaki @ik Ahchi8edUEddd e Combhen O ReLchands i6r eREIMEG2, (ii)
an I Picture or an IDR Picture exists in the case where the stream is

in the MPEG4-AVC, and (iii) an I Picture exists in the case where the

stream is in the VCl. Then, the multiplexer 56e generates an EP_map

| by associating the display time of the above-mentioned Picture with

a TS packet, of the AVClip in the MEPG2-TS, in which the top data of
the Picture is stored. The multiplexer 56e creates Clip information
by paring the EP_map that the multiplexer 56e has generated and attribute
information indicating audio and video attributes for each digital.
stream detected from the reel set file.

The reason why the EP Map is created by the multipiexer 56e is

that the EP Map is information very cloéely related to the AVClip in
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the EP Map during the creation of the AVCip reduces
the tinme for the EP-Map creation since the |arge
WG oms308 | e does not have to be read tw ce. ACEBIP2006/315991
mul ti pl exer 56e al so changes the nul tipl exi ng net hod
using 10 paraneters for the nmultiplexer 56e included -
the MPRG2-+ES BBrREMcstenar f:oomdaha. mulFdp lexampbes . wieraddigion, the
paraneters are set so that Ist and 2nd AVOips to be
AVCliputtepiek ddratiee semniiasthe BRoROMctedl d theerenal vépy deegge file
56e perfornms multiplexing of the 2nd AVQip using, as
size,anandnit ithleredbue, rednel tmsf Leme Somtaresftiog the BP Map because
AVC ip is decoded so as not to disrupt the buffer 15 ,
the AVipHa? with debe¥ddddlatovie hagseorke £PAY adin BeoxdeReo create
~formatting unit 56f,perforns a file allocation process =
the ERMamp L idret b oveanibat odide A biias eOnAVE opemhandaggeating
programs as inputs and a data structure appropriate
the EPgfap ieirBpo Ran fanerai onThie ther MELiRgradiiaes2ohsetime for the
creates.a directory structure,spepifyin% t he
EP_MagppredatdroAings eknorlanase Bl ROV L ih JO8F| Beht Ve donbe read
file to an appropriate location. At this point, the
Sormatting unit 56f associates the JavaTM prograns

i.th the . AVQ i b fini ‘ . .
e
socarfh RYBSEL PLEERLSOREI SR B0, ALA 0L 85 0 ko

For egglggig,t eReRYen& Itp%%%@@e?’s' AsbEeg, St YCh s 8, hased i i ps to
I'n a I mage

ractive qperations Wt the user. <Di s

| 1d bl B2 ssh 240, 0483081 tiplexer 56e performs
be mu JP oog?sf%ggles%h %¥§i I mage creatiﬁg Gni t Sébper °

multigﬁ%@'&ﬂg Yol U NRGES: DY:MBigNTak N abaveanepsigiedhe burfer
at abaSe and ‘Avd i ps and al l'ocating these to

statPAHeEessa® appneRnipt es fRicddes BO-ROMJorBBisF@ft the buffer
creating volune inmages, the disk imge creating unit
modelbBg dSsatimsatesvieel ated file groups so as to nake
t hem physical ly conti nuous,
<Formatting Unit 56£>

twic

' The formatting unit 56f performs a file allocation process using
the above-mentioned database, AVClips and Java™ programs as inputs and
a data structure appropriate for the BD-ROM format. The formattingunit

56f creates.a directory structure specifying the application layer of

" the BD-ROM, and allocates each file to an appropriate location. At this

point, the formatting unit 56f associates the Java™ programs with the
AVClips by defining a tree'sfructﬁre. According to the association,
multiple files used for playback are categorized into units called
blocks. This apparatus makes the association of files completed by

creating such a tree structure based on interactive operations with

the user.

<Disk Image Creating Unit 56g>
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whi ch thereby enables efficient readout of the disk at
the tinme of playback. Regarding a bl ock whose
weemmbeses flag is "On", the disk i mage creat i PQI/iI006/315991

56g allocates the file groups so that AVQ i ps

bel onging to the block are played seam essly. :

Speel fisaligspeaddtihg thet dak oblal ARG Iemeal médge syt using

56g makes thé allocations in the disk to satisfy the ‘
the 4BdidBnexbesd Shzsbadwl 4Me AWELipEN pnapadistanioey these to

whi ch are conditions for physical allocation to
addraseaki Zgptdie-izhev €onethe OBREROM damnass pl ayback. 7)

Verification Apparatus 57 15 The verification

apar arast 57y iwloowpdsadesf aheedusht Dnagmidreafiagandit 56g

verifier unit 57b. The enulator unit 57a plays actua
allocareserdlatedniislaugioigos Ise amktomekd rhgeshasicaply songpguous,

verifies, for. exanple, whether operations intended b
which libepebduerablas @ificanstt readeviorma s fissg athshgatmme of

nmovie are 20 properly conducted, whether subtitle ,
playheledngdedardingdi blewargese seardess g ht éRAed thardfisk image

whet her vi deos and audi os_have intended qualities. ,
creatimg etk Piegr alkptatem therf e grofhat R thehe W bRt bgLonging

data conplies with the BD-ROM standard _ysing the g
to thenbleckefts Bhedey oisateSStade. Snerigigai lyoShealfing the disk

. Pi ct [ Pi ith t- t 5th ,
oo oL LS O 551 M UL S 20N cartoey
e FAGRF SRR USRS A pe o R SRl BRscn o

bi.t s/ second, or.less, der to | e .
o R eat oA ChEE. FhEGRI T or° URTTL R G G agRepfioned
t N nt 109 WD 2007/018308 PCT/ JP2006/ 315991
Seam%%$%agg%gcre'ional peri od of one second on the ATC tine-
ax)\S .S at orl thanthe limtation. The unit tine
o?hoégéégcgéiﬁ?s ggﬁleg §V§ndomr, and can be | ocated

atr Ny, eP98L LA O PRRS AL LTS A $ QindRRIAIE S WRNGRor unit
That is to say, the bit anmount of the decoded

57a HSlELveRt atyr sidieangpduring 5 any period of one second
must be 48M bits or |ess,.
The emulator unit 57a plays actual movie contents using the volume
images as inputs, and verifies, for example, whether operations intended

by the producer—e.g. transition from a menu to the main movie—are

properly conducted, whether subtitle changes and audio changes operate

as intended, and whether videos and audios have intended qualities.

The verifier unit 57b verifies whether the produced data complies
with the BD-ROM standard using the above-mentioned volume image.

In order to realize Picture in Picture with Out_of MUX streams,

the total bit rate of TS packets in multiple elementary streams which

are permitted, in the STN table, to be played simultaneously must be

limited to 48M bits/second or less. In order to check whether the

limitation is met, the verifier unit 57b determines if the bit amournt
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At authoring tinme, the verifier unit 57b checks
whet her the bit anobunt of a TS packet over the period
wmbooonesssecond is 48M bits or | ess whil e keepP@myr2ne/315991

wi ndow shifting on the Source packet sequence by one
packet each tinme. Wen the limtation is satisfied,

in a thecyaridnadr penied LF 57k sacond arhahey AdOVE e Epasnestat or
TS packet. If the limtation is not satisfied, the

less trem theiinhtatBrb dBhenmihdsimehef one spcendtiascahied “Window”,
BD-ROM standard. Wen the Qut Tine of the W ndow

and canhehkecatrsl dhonySenaidd paekdihe hipeaxifet EPBATI %ﬁquence
of such shifts, the verifier unit 57b determ nes

That wéow«:éhsaréﬁce?@%%@érm% Secreed BB.SREM étré{rﬁo%%?msl uring
Thus,. the vol une i mag are verified by the emul ator

any p@ﬁ??d5¥%‘”5h§e98ngm%§ttﬁﬁt &¥7@ltﬁhPEh¥§§ﬁlwns to an

SRR SBILSLE PLESS3,L0, 80, 1P A 201 0 202 ISI woe b
anoun SR 08 %@éruaaﬁe' = eecﬂ %S%%%%ggggfs?gsﬁaﬁﬁw
while e%plﬁ}%ggt :lrl%ﬁlf’ coRL 1ng r%ggkf %I onJ](%icle %&uéﬁf&t by one
o BT, [V ﬁzwﬁe%@@% 195 pEERy | B dSpRted wnse

l.e _C t f .t
s syt TR S o e AR e L4t e o

satistEBEqy '\‘?élef’fl%% SCeNanb YAl iha it styidabues t1f BD-RoM
3 sean ess Vi deo nenu using the BD scenario generating

standgp_gar S, tl?e?‘Ouﬁ"efﬁ‘M dthhg IW@.%Hb%E%Jc%E st BeANt8SSe packet

nenu are create n the ROM scenari o dat a.
afterlife %&Q@%A@A@%u@gék@ff?c@mtﬁé&Q&ﬁlfﬂéi Shep H0determines
the user prepares videos, audios, still inages and

that $Hbt Bbhecéd Haukerbi eonDset foorth BDtReM enshdard.
subsequently inports these information into the disk
Cmalfs!,nghap\&alnﬁtel,liméﬁessém@ tdel fimdebiyathe emulator unit 57a
creating/inporting apparatus 55. 5 In Step S304, the
and vesefier eaties SJay i qir agramsoue cen eggespibate process to do
the operation again when finding an error. After these two verification
processes, the volume image .goes through the master creation unit 58,
which then creates data for BD-ROM press. In turn, the data for BD-ROM
press is sent to a pressing process for disk production.
Next, a processing flow of the formatting process is described
in reference to FIG. 54.
In Step S301, the user sets a title configuration of the BD-ROM
using the title configuration creating apparatus 51.
In Step S302, the user creates scenario data having a structure
of a seamless video menu using the BD scenario generating apparatus

53. Herewith, PlaylLists for the seamless video menu are created in the

BD-ROM scenarioc data.
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a Javatmtitle, programancillary information, and ID
cl ass source codes using the JavaT" progranm ng
wappansses 54. In Step S305, the user inports,PCNIRR00dBE5991
di sk creating apparatus 56, the JavaTM program source
codes, programancillary information and 10 ID class .
Sall S€ers @303, ciRaLedr igtepheRsSA disid)Jatidieosav@IM. images and
inmporting unit 55d. In Step S306, the disk creating :
subtidppai@tdionai8 ceonyed ttert Aec it Gl a8 suttotencddelnmints these
the description of the BDJ object generating
informatoenaihon thd alidkd loxrenuihgr spparkRisaydd stsimgnitdesmeherial
the actual -disk 15 using the ID conversion unit 56a.

‘ creatlingdtapo b3ty ddperdauaTdd program bui |l di ng unit 56d

creates JavaTM prograns by the conpilation process
usinn§teheS3OAy decodes owgias iJavaSt ppoSEa6. siNutae chdes for
St eps S306 and S307 can be skipped when the title

a Jave®rifitder ariagramdnriddeironi ifoagnatéoni sl de adargvadwice codes
title. 20 In Step S308, the still inmage encoder 56D,

using ghehdaval oNgesRPRag BPPREMWEcedari o data i ncl udes
still images or an area in which still  inages are
stlér 8kep &%ﬁ@erme HECHpFIRGpiESat B0k £he ifdgeT Pat R oREParatus
of the MEQRXR, MPEG-AVC and VC1 format,s . conp] ilgnt ,

56, thptRtaIe PERRROM SWUEREaT e n PEPEpaRERF il 1ary intormation and

the, mul ti pl exer 56e_mul.tiplexes nmultiple el egentary, . .
ID c1385 SRR L AL oR T he™ <t PBE B R ing unit
554 creates AVOips in the ME®X-TS format. In Step S310,

" the dat abase generating unit 56c¢c creates database

LTI A AN BB B S andate Baset oo
sour ROeDEALP GAL i LR AR, Ll AUTUAS DREVBLL Bberating

: r [ vza' r i ,
o TR et PSR ARSs 30 S oo
usind kAt ef, convdrStEP ur3L0s@s. i nputs. At this point, the

ormatting unit 56f

In Step S307, the Java™ program building unit 56d creates Java™
programs by the compilation process using the source codes output in '
Step S306. Note that Steps S306 and S307 can be skipped when the title

configuration information does not include a Java™ title.

In Step S308, the still image encoder 56b, in the case when the

' BD-ROM scenario data includes still images or an area in which still

images are stored, converts an appropriate still image into one of the
MPEG2, MPEG4-AVC and VC1 formats compliant with the BD-ROM standard.
In Step S309, themultiplexer S6emultiplexes multiple elementary
streams based on the BD-ROM scenario data and creétes AVClips in the
MPEG2~TS format.
In Step S310, the database generating unit 56c crea’t'es database

information compliant with the BD-ROM standard based on the BD-ROM
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associ ates the Javam prograns with the AVd i ps and
creates file association information.. In Step 5312,
wo bw7dissks | mage creating unit 56g creates vol UPEI/JP2006/315991
i mages appropriate for the BD-ROM format using the
file groups created 10 in Step S311 while referencing
scenatie datkhe associating information. In Step 5313, the
verification unit 57 verifies the disk imge created
i bn Sttep S312, dNeerfofmadt hyy amier 66, péhEower iffileadllocation
unit 57 returns to an appropriate process to do the
compliger atiitbnthgakb-ROMhes Hanldbowi nglnesurd Meyaffubtrbgkexs myeated
of the primary and secondary 15 video streans and EP
in StamP3e7 edticoRVCFay aregbtepliexiShgrt $0 D endatle aladabase created
secondary video streans, a PTS indicating a display.
in StepbmS3df eachHnpissur e BandhasDERingdi ¢S npranadddodi ngit S6f
time of each picture in the respective GOP are ,
assochoifraridte Jwea” PhReITraHA th’qil'ex'Fg@ PYChePEopmeld WEatrat file
the pictures constituting the primary 20 video and the
associtekqyy d8feEHIEI Mt i ng the secondary video are roughly

positioned at the sane position or adjacent to each
| OfReTEoMG Sy stRsrs beBaRBWOEREL H1Y iy g SECorEm LIS
LnagoEOSLLEBS e, LR 2xed, Level T, 200, Lot ? Haced
in 5cBL Y Y90, LSRR AN 0 3, PRCKELLSUISIES o ion

SO IS G 500801 DS, o9 FIPOAL e 1B snace
oreat ST, EPA0RA155 % SOSRULRT vy LES, SUHESRAT Bty e 57
returfERITHGE apbESPLELLY PabcRlSRoans Ald ashad dion! Bgalr.

S packet sequences obtainéed in

t by ' |41 o BeHNHE vAR §édBhd
S MR BEELE <Rl Ona AR S ey

video! sfEediE Sndr PP map creation.

Eor'multipleiing the primary and secondary video streams, a PTS
indicating a disp'lay time of each picture and a DTS indicating a decoding
time of each picture in the rgspective GOP are compared. Thén, the
multiplexing is performed so that the pictures constituting the primary

video and the pictures constituting the secondary video are roughly

'positioned at the same position or adjacent to each other.

Next is described how the primary and secondary video streams
are multiplexed.

Level 1 and Level 2 in FIG. 55 shows a TS packet.sequence
constituting é primary video stream and a TS packet sequence
constituting a secondary video stream allocated on the same ATC time
axis.

As described in Embodiment 1, a primary video stream and a
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occupi ed by the TS packets constituting a primary
video stream and coordinates around GOPs are enpty.
wahiog/oissodecause it is designed to position, PCT/AHE06/315991

free coordinates, a different type of data which wl| '
be played in synchronlzatlon with pictures of the

seconflbk By ydas Ge@earhi 8B lébrBicanes dheoatt RESeshdiet Ia;eqﬁ8nce and
packets so that the TS packets of the secondary video

a TS patkeareaguenat) eeapedtivelhe Bree aowoathtaehezstoithe. TS packets
coordi nates which are not occupied by the TS packets

so theft tthe [@Bi packet viaperstaseamtdiees i3 ithdscabgsaae serially
transport stream obtained by the nultiplexing. 15

positThosd by aatstiaghendTATSsnemsizGls -i ndi cat e unoccupi ed
coordinates on the ATC tinme axis of the primary video
ab@teseheat| Yhaly ragigi g tdnordiapeskens thehdTer thmeyaxis are
video streamis nultiplexed with the secondar vi deo

occupéeflelayn LI &STRapke ket Gorsdritaltiipoa pr REGBALY v stream, and
mul tiplexing are identified by serial nunbers,- These

coordiBptes anABEr 0BT @reaPTREY SPRES26S dRFAUTE Lhckt idssdgned to

rosieffin, SnEE G R L S SR o e v

be D1 BCOMAI P PaELOR L CaF B ol q“'PrrgﬁlﬁggtVlﬁe% Tire
b th

stampfySEF R asBeR 5 ER o Essy oF CaREnCBT aybaee sdé”f the

secon%}l]gaglt el nos:]tz_jer matrlgeaEQQCatgé %geth% rfxaég bc% rdgnygg%

ream accordi Ki'p operat on

coord%g%ﬁgg rvﬁ'&ed'ha%;rgn &tgc&r#a'e@ bﬁ/g%ﬁg 'Iga]éé&getscg:f) tﬁavgrlmary

|es secondary Vi deos

v1deop%%?§§g Z.%;og%g Waq;%rsaié' Q?ggéégriy\os‘gp&gr{ Q18398eq by the

<Synchr oni [ ayback> Prinmary and
multiPEERNLRr Y V|deos are separate streans as el enentary
Streans, however, when the secondary video streamis

arrplb;, MoK a%t%%@ﬁhg fegsifret P HinBEY: tandnSeMIAY Yoordinates
video streans can be taken out at a 5 necessary tine
on thByatreadinRgakhe &f nglee phAAsPOFidsd r@@imsk Pl 1 Belarfrt@ding the
TS packets, the primary video stream is multiplexed with the secondary
video stream. The TS packets serially arranged in the multiplexing are

identified by serial numbers.- These serial numbers are called SPNs,

and the locations of the Source packets in the BD-ROM are indicated

by the SPENs.

When the primary and secondary video streams have beenmultiplexed
in this way, require.d primary and secondary video streams can be taken
out at a necessary time by reading the single transport stream in order
from the top. However, when playback needs to stan_;t not from the top
of the streambut in the middle of the stream according to a skip operation
or a jump operation with a time specification, GOP boundaries. of the

primary and secondary videos have to be taken into consideration.
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the top at the tinme of playback. However, when
pl ayback needs to start not fromthe top of the
wateeamsmit in the middl e of the stream accor dPCmJIP20@5/35991

skip operation or a junp operation with a tine
speci fication, GOP boundaries of the primry and
SQS?ﬂdHfdni/iéifQ&alyBMekﬁo be taken into 10
consi deration. FIG 58 shows a belong rel ationship
| pdiRaty rohd batowdody oldéde anauktpprexedtSoamseas elementary
packets belong to which' GOP of the primary video

streasbt| damevert, hehae tbadsropndiadeov sde@ @mredhel hor eN-MUX stream,
Level 1 of the figure shows a belong relationship

‘requiradi paimany tdrat sexohddsy patdet ofreamsAvEn pelsakenongs at a

to which one of the multiple GOPs included in the

necespeiyatiny ijeseagiingabhe |3ingde beagepart hatream th pheses from
boxes, Source packets fromthe address nl to

the topmatdile slipetesf playpaek addPEsyen? vﬁ@noﬁabaxkzﬁ%eew tp start
Source packets, fromthe address n2 to inmedi ate

not Lyt she &%oacrd}%%re%ebeéﬂdhgh?d%%e@ﬁ the %%%Fasfga?eerdmg

packets fromthe address n3 onvvard 20 ,bel on JL_o
to & TP GPTREL B REs? | HITETRr S SHOME A b lH‘ﬁQSP }édton, cop

st g A S IR S Mo

ncl uded in the secondary video stream It can be seen
ConSlfjﬁ’éf‘ 19ﬁlth these boxes, Source packets fromthe ‘

sdcess, Ul LIRS lorn VR, 28 AR08 W2 o ene
multl%@}(%d 5“(}?% ta%lkgtg lé@jgcﬁdgt IFO %(_iLr ﬁséOP' Pq!h%n%rtlﬁa&g video

rce fromthe addr ess n3 onwa

e I
ores PR AL g e AP O B B

showspé:ye‘i8%?%1%1:@.%%%h1}§8'ﬂ@%0a¥:Eﬁgt%QEa% st @E(ian AVClip

the secondary video Stream cone after the

belongeNY waRehH PN rad hhver B eopeti rnhyieting GRS OimdRevideo

primary video but also the GOPs of the secondary video

streaf@n Bechfask Qubn traitt hereby hess @i, PisttiephBkets from the
Picture. That is, when pl ayback is to 5 be started

addrefsﬁoﬁltiftﬁ ifpicldraey) y BFckewbhehaddrd dre ngebeboh @3 ahe GOP-1,
Sourcte gag}ieg:rfyrom the address n2 to immediately before the address}
n3 belong to the GOP-2, and Source packets from the address n3 onward
belong to the GOP-3. |

The boxes in Level 2 shows a belbng relationship indicating that-
each TS packet of the AVClip belongs to which one of the multiple GOPs
included in the secondary video stream. It canbe seen that, with these
boxes, Source packets from the address ul to immediately before the

address u2 belong to the GOP-1, Source packets from the address u2 to-

immediately before the address u3 belong to the GOP-2, and Source packets

from the address n3 onward belong to the GOP-3.

In this case, when Source packets are read from the SPNnl and
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video, if the playback is started fromthe SPNn2 which
is the first packet included in the (primry) GOP-2,
wo bw7psseondary) GOP2-the second GOP of the SECDIRMAv6/315991
video synchroni zing the primary video-is al so read.
Therefore, it is possible to play the primary video in.
SPNn2SYyhbbrosp 24t GoRs 19PNl haridhepPNeZ aslathy vedendérpmitdee stream
start of the playback without difficulty. However,
come aiear Sthe SEPNpacked SPANE arddHarefotrhen@PNmd,y the @D of the
of the secondary video cones before the n3, and
primadyevider duthel EORhef GOPﬂ@fsébermoyld\aere’OlMW@m e read out
read. That-is, when the playback is to 15 be started

‘to tkdemehysamﬁai@cay@’@ume-wagbm i Shaesisedhed El@ﬁfback is to

from the (prlnary) GOP-3, if the (secondary :
be stavhes Ehenshe (RAMEEY) RORyR whioh 15 thaecgapd GOF %éh@eplmary
included in the (secondary) GOP-3 cannot be read from
videq,hé ft 6pe eREaVhICK A ?Faﬁ*é%%)rfr%‘t tEENTENNE WL ¢4 o {the Trirst
SPNn3 onward. As a result the video included in the
packegomargifeson bee f(pIriyapy) §oBodedhel rFaaenslaays &OPZ—the second
al t hough the pl ayback of the pripmary video starts
GOP of ftaﬁﬁeﬁf@ndaaféa’léﬁOt%@cé@pnBz ingEhy Pé%‘%lé V&fiepﬁéls also read.

e
. . 3 th b h
wson BEATRLICYAASE, S GO Sc LT g, WAt Nech et ﬁég%éc% Buthout

\ i dered for .starting the playback of the primry
dlffléﬂ¥%¥econdary video in accordance with each other from

a dgé{é%%;cf ' %ﬂt e GRkel TPOSI NG LORLER! EnOMSERR, the cop

X|ng, and determ ning a start poi'nt

oa t 0
ot tkipeg‘?‘%ggzoo g’%gi%glee%gnwfoﬁpr%gﬁ%&% %‘g Qg%gégéfﬁﬁidthgnmp ot

the éé@%nﬁgffaWEﬁed tahSot Mortant fiem Wi Ghhdipitht bhgyback is to
pl ayback starts. In the case where- the start poi nt  of

be stdiedpl aybackeiss ReeukeedhaV plnybaelkoek e8Ered e start from
pl ayback apparatus converts the tinme information into

the (BrSEN-@ndoplet ek mitmes ($deoriiaatl iGup-3Sc@mnbetfore the (primary)
pl ayback by referring to the EP map.

-GOP-3, the data in the GOP included in the (secondary) GOP-3 cannot

be read from the top even if the'transport stream is read from the SPNn3
onward. As a result, the video included in the GOP may not be fully
decoded. Inthiscase, althoughtheplaybackofthepr1maryv1deostarts
from fhe video of the GOP-3, the playback of thé secondary video
belatedly starts from the video ofythé GOP-4, or the playback of the
video of the primary video’s GOP-3 starts with the playback of the
mistimed secondary video.

Two methods cah be considered for starting fhe playback of the
primary and secondary video in accordance with each other from a
specified time or GOP: imposing controls on the order of multiplexing;

and determining a start point in the playback apparatus.
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FIG 57 shows an EP-Map set only for the primry
video. Level 1 shows pictures constituting the
wediomargposand secondary videos and Level 2 shoreT/gireodERs991
-map. Level 3 shows GOPs of the primary and secondary
video streans. In this case, the tine information is a
phehacde voantiatles iare af igned iomtle vétesins , GOP zaandim_aortant
SPN is an address of the top, of the GOP. Since the
from yhigtbacknappar@iaydacéassadat.a In ameacgsd wheradheattesd-t point
by the address, the data of the secondary vi deo needs
of theplstybrtkais epect itedOR thf atdiegk time y thedpbaylitls apparatus
t he method of inposing controls on the order of
convemmbttmﬁebmm@glniGrmatldnaL@&QeaWHéi@n@héebeﬁwb%ﬁktmg starting
started froma tine stored in the EP-map, by making
pointbdbh Phe nelraytacd bgcoaferying deoshe@@Pandrave, the
same time durations and al ways positioning the start
off ICheSprshmarsy anvEBg0RE SGOPobel ofer tthe @tramﬁrbfvxq@ Level
secondary video's GOP, it is possible to even
1 shows Ry BEEKSS SORBEEE G-I MRe PELRAYY PRAESSSONNE rYd‘Psdaoéfnd Level
the 20 mary vi deo_and secondary vi deo together from
2 ShOWﬁthfPlfﬁa i ntLeE i EROVS HePE LR has ReHBArFIagd sgcondary

h E h f h 1 d
wdeosaﬁﬁ%gwpy”&?é%%"@%%} PR P TR b B oo e start
: t d h
e e PPy L R O P o
the G@ﬁd Rxkote ndc?he ep &%%ksé}é%e %yréc, e&é tfti%méfp tl?jltci%cated

ure pol N

by ol 8&&9&95 ' %h*ehgaeé Ok hte' gsc ﬁ&éfﬁan%{é%' ng%’ w%%g&er after

secon ary Vi deos ¢ ound

the Ggga%é)gﬁg é%)%ﬂ%%?nfs!&@ét ednf LoMm +3A0NG- L He o3 Nﬁ?oéit]r?gne\é\&trols

P2006/ 315991 correspondi ng

on tﬂent)%gﬁtépnnumpq@si&ﬁas of the preceding point, and
whereby it 1I's possible to read the primry and

seGPRAarshd gdeese tHdBIaghatke SRRt EQ@UEAdTR £ 1fdMstored in
their beginning. This is the nethod of determ ning

the EPNaS! BkmdPCidY beth the i3y hag ks 2RPaR AL Us cldde. cBYs have the
registering the sane tine information to the

same raspechtryeiddd rREs alaags apdsitioning the start of the primary

video"s GOP before the start of the secondary video’s GOP, it is possible

to, even if playback is made-to jump to any time point, display the

primary video and secondary video together from that time point to which

" the jump was made.

FIG. 58 shows EP maps each set for the primary video and the
secondary video. Level 1 and Level 3 are the same as for the previous
figure. Level 2 indicates the EP maps individually set for the primary:

video stream and secondary video stream. By settingthe EP maps as shown

in the figure, when the playback start point is provided in the clock

time, corresponding EP maps for the primary and secondary videos can

be found. The playback is then started from, among the SPNs
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address corresponding to the primary and secondary
vi deos can be obtained when a tine is specified. To
wheoomorssospeci fic, the playback apparatus convetT/sP2bw315991

time information into SPNs on the primary video
streamusing the EP map for 10 the primary video '

correspradimart dlive igdimweetdonhean iavslrestorfrahicopreéeeding point,
SPNs on the secondary video stream using the EP_map

and wherebyiel s deonaasibleitdedgestr aen PSUlsRYaaAt $§CORTREY Vldeos
SPNs obtained in this way are conpared. Wen the SPN

GOPs g thel sracifiad thee I thrd rsPrIingirbnyeRied s e method

an address - 15 of the BD-ROM When the SPN2 i s smal Ier
e,

-of - detezminhBI SPAE, Staid SNt on ddey ErleyRarht BPRAT Hdt

of the BD-ROM Thus, a single piece of tinge
reglstﬁmrlmheowm%té@%@f—@é@atm@ tsmse r@ﬁPﬁPCFTeW@r lﬁWSan%j start
secondary one . of

st t
addr%%qrge&aﬁogm% R R e ana e BRoLy | T135eq can be

20 t des that of
obtaifhg SBEbritd J i dusoSTY ba- or 11 1 ﬁé“&ﬁ%? the”

T
oo B0, S56H B BLLTP L BB, GRG0

“the p%?ln %Begl&é&%é Hgarbcg%d. Rl a)égﬁggrt% J{e RQ}At Js_nchrINathL%% into

reqU|re i splraye 'S not

cois BTS00 UL S0, 01050\ R 98" Oy TRy oy

vide ENBEREMNT 7 The present enbodi ment relates to an
- inmprovenent for causing the playback apparatus to

r @Jkﬂsé%u@ﬁ@@%erth@YSPIﬁ@@b%%lﬁb@Yﬂﬁ%ls| fial saref tefpatd®. When
case that, sections called chapters-created by

the SENYiid 8@ Bl SPOVhen ThacSeNZli BpetIPNT $sseerested into an address
contents-are defined in a novie title and playback

of theaBDbBONt amhet thensPhe teginmiiley ahaa thap$B¥l, the SPN2 is

converted into an address of the BD-ROM. ‘

. Thus, a single piece of time information is converted into SPNs

on the primary and secondafy video streams and a smaller one of these

SPNs is converted into an address. Therefore, if the GOP of the primary

video stream precedes that of the secondary video stream, or if the

' GOP of the secondary video stream precedes that of the primary video

stream, Eoth GOPs can be read out.

Note that, when there are multiple primary and secondary videos,
a start address with the earliest point can be selected from among
playback start points of video streams required to' be displayed, and

it is not necessary to perform an address search on streams not to be

displayed.
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sel ected by the user. It is considered to apply this
chapter selecting application to Picture in Picture.
wabm7hbegosini ng of a chapter is a break in scenBsST/or20@/315991
change in 10 the content, and it is preferable that, '
when a chapter is played from its begi nning, playback
oEeMB6bRy 3 he primary video but also the secondary
video starts at the tinme of the starting scene. FIG
59 nsheomss drlaghbsd M raf sremitoam ahpibeekbmay fbstcausing the
information. Level 2 and Level 3 in the figure show
playb&ORapphrbbes plo reay zeldhane rseégentapyeyipdegbstk eals, is often
and Level 1 shows the PlayListMark information. The
the cBkaythsd Maektibhermllicen chapestabldrse@dbypy dividing a movie
associ ating each of multiple chapter nunbers with tine
accordnhor mat ien. scdhes posi towterofsaachapeéined iepaesemiedtitle
by the tine information. Therefore, in order to
det endi pkaybatlaydeac kessbart el dinens thaskagopning of2@ chapter
chapter, the playback apparatus can identify the ,
selecigdriesshpyisare bbdvecorsidessedt mePrad dsisnghapeer selecting
EP_map and start readout of data from the address.
appli@REARCR heo B GRalFS dNsBECHMIS- for the primary video, the
mar ks are provided for the primary video, and the .
S{hFt PRBIHRIRY Gfhé SRUTRIany S2B-SA ke BGoBES pPhyedPRoe in
synchroni zat i on shoul d |aced | ater than the ‘
the CONRRRC P Lot RESIEFAaTS W0 P ol ki SpGeh ¢ Played from

. Simlarl h b dar i ] R be,
tes SRTRERLY BB S BNk e B it Mg e
Ki ti d th 1Si : h
sccorfi JESHACHIIPS, e hEer L U500 TR L
C%r.o E8Re%%wdéj??&%?ggéﬁl\?%r%o.rlr&o%anﬁﬁ' Nt e ancq1et %(_')L?lyl.lst

pl-aybac oint are the sane as

: infortmla(ﬁigggir g.%k{l\é% A GRART 8y éhé\'%\ﬂghggvsﬁgﬁgﬁ)is of the primary

consi eré skip points are indi sef for
and SetdARLS seeRdalyrdnd€0Sind Level 1 shows the PlayListMark

information. The PlaylListMark information .is established by
associating each of multiple chapter numbers with time information.

The position of a chapte; is represented by the time inforﬁation.
Therefore, in order to determine a playback start address based on the
chapter, the playback apparatus canAidentify the address by the
above-mentioned method using fhe EP;mép and start readout of data from
the address.

When the EP map is set only for the primarytvideo, the marks are
provided for the primary video, and the start point of the secondary
video to be played in synchronization should be pléced later than the
start point of the primary video."

<Skip Point>

Similarly to chapter boundaries, a jump point can be specified
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It is possible that, when skip points are set for the
primary video, the user can specify the skip point
waow7oeses t he pl ayback point junp thereto no PEE/IRN006/315991
whet her secondary vi deos are displayed or not. 10 This
is used, for exanple, when skip points are provided at.
by a PRiplicperbiel &n oRNey thanged byausdid ameicR. tiQn: tded specify
ot her hand, regarding skip points of a secondary
one pwieon whitthe axforo®xanpkeea Vindeaoonf ral dim egiforositioning
' commentary, the user would be confused if these skip
for apdiimt poante aadt tive pleybepk meidwdaf con respopdiqigt are the same
video'is being displayed. 15 FIG 60 shows
as foPl ahéilsedrkinonfdr eathaptepeci fyi ng, as chapters,
positions where secondary video streans exist. In the
f Ngur bhe Leaad o5 zongldated Witsw aXkppi patytsiakd igdigaanally
and two secondary video streans, respectively while
set fpavenliigkowecondagygnvedtoof the Pl ayLi st Mark
information. - 20 The secondary video stream #1, which |
i talgi PRIS M tHRfecvBER SKiRRPERESS §TC H3RE A ¥kithe primary
. point since the content of ,the comentar anges . | .
videoy hEh¢uggrecant FPERLSY cehe ,S&FLP Hcrfélts@eaﬁ&#y%g? yback point
_ stream #1 i s bein i spl ayed, the, uyser can make a
Jamp EhEeHy SpBRH ST MYt HEE ST T HURTK SR HbEP Layed o not.
. However,_it, shauld be designed,so that th ser
This LRAREE" Tk B0 s PO RGT 1S ReCORALFIoY FireRoints vhere
scone3 e § 7 460 GETbam £ Fif B as el Aygqoing skip points

of a ﬁ%&%ﬁg%g%! *y%décp %‘?Lo%r %teﬁérgﬁ‘g%%g nl\%a,r‘i(l%@ o%' %C.%ligfector’s'

nformation o I nfor mati on

mel $QgJ. e | 1 #0,200 741018308 ti
camm?%ﬁ??Pg%%%%gggg%%hégg%fggg?g%égbn]specifiégggoﬂpé %%%ﬁc‘lve
excegt GREn0F dde-dBydi AEOLIELA oy HRihg AakhYaldigl udes a
mar kK nunber and a corresponding time infornation, and
ngwaa &4 rs%wssﬂsl%e}ﬂilswammrtﬂcﬁlm@tﬁgnFgfp@eﬁg;qn ddehapters,
mark information.” If the streamspecification field is
positS@hsashe MO sepeabidt¢atided sbrdatd Fxisa. cllaptiee figgrd,0Levels
the mark information point is allowed independently
2, 3 &id uhensht apbein0fy secendaryani dedtabrammmdally video streams,
"secondary

respectively while Level 1 shows the content of the PlayListMark

information.

The secondary video stream #1, which is a video of a director’s

' commentary, has a skip point since the content of the commentary changes

in the middle. 1In this case, if the secondary video streém #1 is being
displayed, the user can make é jump by specifying the skip point (Mark
Number 2). However, it should be designed so that the user cannot make
this jump when the secondaryjideo stream #1‘ is not being displayed
or when the secondary video stream #2 1s being displayed.
Accordingly, in the present embodiment, each piece of the mark

information of the PlayListMark information is associated with a field
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video stream #1" is set in the stream specification
field, the chapter junp for the mark information
weoionnig3ss al | owed only when the secondary vi dBOT/SR20@2315991

#1 is played. 10 If "secondary video stream #2" is set

in the stream specification field, the chapter junmp .
calleborstheamaspedifiaatabhon pohdch piedd |lafvertheomark Whebrmation

the secondary video stream #2 is played. Herewith, the
origipbaybackludppar attis nanbabl esd heocusespdodirsptske pnformation,

poi nts appropriate to the content of the displayed
and noM dedredf sPegs £fibyt set fiabd dkigropdidetstwbhé mdirkiigdifakmation.

streans, a nechanism allowing the user to nmake a junp

t d fathapptopm arecpdscetbon i fiedctdisdanteas wind speeification

di spl ayed content can be offered. Note that in the
(all)€ase whepsert JuBPdEstr dbet oamby dnfRemplaghaprintt 48t allowed

point to the position of Mark 2 by forcedly specifying
indepeRdefhtk ofdhendrdeia st fgcaprary e dgiosiit #8ANsan bk “secondary

. forcibly changed to the secondary, video stream #1 and

videot ﬁ%’f‘?ﬂ%%a&@ FEENT iteendierp §P€ﬁéfé‘k<”f”bl%ifﬁ?l@véwe Fhapter

Sump 60 e Pk & ESPERAGH 51 Feash L FAAArES TRy o S g ggondary
. E ODINE%E,S 23 Thg present enbodi nent relates to an
Vldeol%ﬁF%@@ t*F & °¥fi8- case, where the prinary and
SO B SR SR PSRl 0900 O R i
_ b . Cor d . | : . .
Fie 1o o REF DG T R T g 195 D S50 7 bTiabe 21lowed only
/ / [ t, 1N ti Ut
unen £hilt MY B sPRa 4 S0P ERR | BERGRPEH Wil bynack
apparffSl SMEIEE e LG LOcLiliPoL e FRDSPLLMLL RS the content

of thRl BTBHY- (Ml Seeendary videos. In Picture in Picture,
the video fields structuring the primary 5 video and

t Rese, Sby Welkh h§ Uk KiRepS EROHGRT Ynii HEQ. A 8&0ARS S edmbBhanism
a one-to-one fashion. Accordingly, the video fields of
allowtihg HHd BBEY ta ke a jump to an appropriate position in accordance
with the displayed content can be offered.
Note that in the case where it is desired to move the playback

start point to the position of Mark 2 by forcedly specifying the mark

number using GUI, the display can be forcibly changed to the secondary

‘video stream #1 and the playback point is moved to the skip point even

if the secondary video stream #1 is not being displayed or another

- secondary video stream is being displayed.

EMBODIMENT 8
The present embodiment relates to an improvement for the case.

where the primary and secondary videos are interlaced videos. The

picture data is composed of a TOP field and a Bottom field to be

hereinafter described. The TOP field is a compilation of odd-numbered
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secondary vi deos to be conposed may be in-phase or
anti phase to one another. FIG 61B shows conbi nati ons
wovmrelee video fields, to be conposed 10 arBCT/JP2006/315991
i n-phase to one another. The in-phase conbi nati on f
: means that, as shown in the figure, both primry and
linesseconsiirhhe/ildees avrsTORifing) ds,fraae.al Trer matticvrl Yield is a
Bottomfields. FIG 61C shows conbi nati ons where the
compilbateen bif edvds -homberedipasedutas e tantliiplkasendtd toneng a frame.
anot her. Theanti phase conbi nati on neans.that, 15 as '
sHGGEN 61R tshewki gidey fikédpreomstyl witdey psimaMORN ekdondary
whil e the secondary video is a Bottomfield, or
videoal t maidtusteyin Recpriemiye viideo fislds Soraamrtngltthe primary
whil e the secondary video is a TOP field. Two
videodmpfletbaset ypescioiricontiheatsicenscary VhASC passi ePenosat in a
when the primary and secondary vi deos are conposed
one-tpwenkifrgsion . PiRdqpreingdyi Fim sidee Firlgso a%h%@émary and
in FIG. 62A and 628, can be created. FIG 62A shows
seconppEy iFk4as BiocPar EOTIHRIRS MR Ynkiec ARTRR23S A AGTHBREES o one
lines of the primary video's video field match the
anOthégen nunbered lines of the secondary video's video

B SRS T B P e
t h . nb d f
o sELE e g oty SR R 5 o
shownpu?%‘?}eolfflqurep %l%la\!f §IQd Sseco 883:& T%P fields,

ctiure |nag cannot Iayed

or alggagaJNaié;%k%gge ?Zé9%§308 PCT/JP2006/315991 In

I'ng an unpl ayable Picture in

Pieg EUrd® d BRGSs cbmBi é@forf‘soﬂﬂﬁx?é 8l FRE8 8f c Fd Gt 0 82Bromposed

inthe recor I ng ne I um of present enbodi nment

are ahPEoROS tiOBnangh g ayTiRoi it i9h e caRsONdaIn m¥h§!§0that
are adjusted in the follomnng manner. 5 FIG 63 shows,

as shblint N8 €RserdeieE angi pemyidepi ddéel ik @m@omamnﬁhue the
mul tiple video fiel ds constituting the primry video
secon@ﬁﬂy&n@ie‘b‘sﬁlsV& @ tom field, or alternatively the primary video
is a Bottom field while the secondary video is a TOP field.
. Two different types of combinations are thus possible, and when

the primary and secondary videos are composed, two kinds of Picture

in Picture images, as shown in FIGs. 62A and 62B, can be created. FIG.

' 62A shows a Picture in Picture image in which the evén—numbergd lines

of the primary video’s video field match the even-numbered lines of
the secondary video’s video field. Such a Picture in Picture image can
be output and played on a TV.

FIG. 62B shows a Picture in Picture imége in which the

even-numbered lines of the primary video’s video field match the

odd-numbered lines of the secondary video’s video field. Such a Picture

in Picture image cannot be output and played on a TV.

121



10

15

20

25

field Fy fromanong nultiple video fields constituting

the secondary video are to be conposed and out put,
whow7oo3eslj ust the position and display tine BET/I#206/315991

video field Fy. 10 Here, when the coordi nates

specified by the PiP-horizontal position and

PIR oeldn talaviedsiddringnat hepl By &b rebadatae dnokkctare image,

(Px, Py), the position of Py is-adjusted by sliding

‘i.e. the compaliinat ésad®xof PIG.upRRy dirorthdownvardi n@snestiomnof the

by the arrow sdl. 15 Wien the display timng of the
presepti empydinatan’ $hei pbdidiatra aond thieplpy aydiack af rheasesondary
is Ty, the display point specified by the PiP

‘videoneradadiustiare ist shp Felbeljirsy ednbprsliding the display

timng in the future or past direction of tine, as
sidtn B3 shaes arhovirs gase Mheresd odenyidee Ehskd ki efem among
the field Fy of the secondary video 20 is displayed
multhé@éT#ﬁﬁO Wehdaronat phasEnyg i edp%ﬁm%HYéVb¢$ 3idegn video
of the coordinates_(Px whi ch shoul d be
fields B}éoﬁlfcrnealmepgt Reltimle wafeo o%%%irdspggrlﬁrbﬁuw fike pepondary

vertical aosition of é Pi P met adat a_pl oc

videosgrgctedd rFPeREY( &Y rﬁuﬁﬂPq?h@OW|Eﬂr%gj%ﬁﬁ;%fe Prgition and
displggg{tgﬁ' THord, 11088 Eela )5 ¢ P cture 1 Bicture

t s?rif"ﬂﬁﬁifﬁ?t? FBES e c oo nﬁ%%ﬁs el By e
PiP_hpire It‘f%}#%?ﬁig%igﬁ TGt es Bt P ol alfe the

e A e BT e
Slldl?%ddﬁl;lg cd%r%l Eégae%_' mﬁ] wé§d5c?ﬂ %%ﬁgaffﬁor%so%own by the

in the tigur mul ti pl e even-nunber ed
arrow LAgS in the primary V|deo s fleld Thereby, a
pl ayable Picture in Picture image can be obtained. 5

Fhfgenbbhsowplbhe i6asg yhene grsfeandanyovs dae1ti @th on the
is displayed on an even-nunbered line of the primry
playbdc@edinder 8xif tiisnerppi AheTYdisplay point specified by the
PiP metadata_time_stamp is adjusted by sliding the display timing in

the future or past direction of time, as shown by the arrow sd2.

FIG. 64 shows the case where the field Fy of the secondary video

is displayed together with an in-phase field of the primary video. Here,

'Py of the coordinates (Px, Py), which should be 'specified by the

PiP horizontal position and the PiP vertical position of the

- PiP metadata _block, is selected from one (evenl in the figure) among

the multiple even-numbered lines in the primary video’s field. Thereby,
a playable Picture in Picture image can be obtained.

FIG. 65 shows the case where the field Fy of the secondary video

is displayed together with an antiphase field of the primary video.

Here, Py of the coordinates (Px, Py), which should be specified by the

122



10

15

20

25

whi ch shoul d be specified by the PiP
netadata tinme_stanp of the Pi.P netadata block is
waelogotssos from ti me points at which in-phase fpel/aR006d15991
the primary video should be displayed. Herewith, a
pl ayable Picture 10 in Picture image can be obtained.:
pip hbkGobdaishowstibe casg Wheee @igegerdaryl pskea ifdnel bf  the
~is displayed on an odd-nunbered’line of The primary
PiP m¥tH88:a Hebek, a d EEBe POt rdi, onaMib&dl Shothd figure) among the
“ specified by the PiP netadata tine_stanp of the PiP
multipdtadadarhinbekedsl smdeciredher pnindrge vidieot s fteivhi cRhereby,
anti phase 15 fields of the primary video should be
a plagiebpkapictunderdowPthtuae plreggeblcan Pectbtained Pi cture
i mage can be obtained. - A playabl e conbi nati on can be
crig&t. ech bhoed the vare wherdespeeondany vidarifield is masplayed
poi nt of the secondary video or coordinates of the
on ansevwhdarpeyedesineHef evita Primary il dgrageiore ad hope mpint Ty,
it is assured 20 that the playback output will be
whichprgperldy kar spedibiad - ENBODEVENIE Octhedappesibrg_stamp of the
enbodi nent relates to nakin%.conpensation on the
B

PiP_mgkagdbrlbloghdratebegiamki Ton Thee podatundnabfidpnphgse fields
ot col Qi 2 B R ade 2 B ook, Wi o g, BeseT DS N, pceure
in ph3%8 DlaBUiher Lo TG B YOS SPpaTaLes e

o Tohes LRBRRC e WoBF e EreSn Y SRAAEIRAC 1 plebravee
on seEEBeMBSHAIIEGK oAZAVE SORL RS, sns . vine potc T,
anicr) WSHLPEE | BoEL G0 O T R LB ot

riz SRLEATEL kA Lo o P honiganiol.pl o dionese

fielcg%’,. SEWHR %&iﬁbrﬁvﬁﬁé&%d@é@ii@%ﬁa?@&ﬂ airéstied, a playable
uring the aut’horing. According to the present
pict@bedi esturevielgel cadj bstsmntisiddar

A playable combination can be created based on what is desired
to idealize—a time point of the secondary video or coordinates of the
secondary video. Herewith, at the stage of authoring, it is assured
that the playback output will be propérl‘y carried out.

EMBODIMENT 9

The present embodiment relates to making compensation on the
playback apiaaratus side in the case when adjustment for the
PiP metadata_block, which is described in the previous embodiment, has

not been made at the stage of authoring.

The playback apparatus in the present embodiment checks whether

the composite pattern of Picture in Picture is one shown in FIG. 62A

or one shown in FIG. 62B. .When it is one shown in FIG. 62B, the playback
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realizing Picture in Picture have not been nmade at the
time of authoring, the playback apparatus is able to
woredog/otssapensat i on for this. EVMBODI MENT 10 10 AGEIP2006/315991
present enbodi nent relates to an i nprovenent for the
case where a Java'" platformis structured by
apparabuathaied kejdatmehts 11AMstretEdi th o{FIR2VER F@r@bnaﬂhereby,
Basis Profile (PBP 1.0) and the G obally Executable
PictuvHP spaci f Ptatiom (GEML. 0.5®) f ormpasieagednmededetar géfs the
on the playback apparatus of each enbodi ment, and the
PiP mptagiacitimepatanus 15 i s fdaubedizonexkdesstaonp-J and
application. PlayList i nformation incl udes Mai nPath

'PiP_ventorahmosntand SeppPathr ChteFwayi onPistdsscinb@icture with

Enbodi nent 1, -and the Mai nPath |nfornat|on ng;ecn‘les
lnStaﬁcﬁﬁlhﬁY%IVﬁdé@e§tP@éﬂﬁ%ﬁﬁ1Q§ﬂﬂ@ga APEROTHRE Subpat h

i nformati on spﬁ ifies a secon

d tr
ACOPRRNGS v e MR S35 e BRI TERY o R e Ajgstrents for
k t t f P tu Pi ct
L
‘ JVF t
the p%ﬁé’ 68%2?%?5?%&5? Xekﬁggsaaogcr%%%ce\rq\g %ﬁggégii\%glbre Ferdbry
t hod l[led JMF
z&%%gﬁ%@gﬂgﬁlﬁéigg aZQEhb?e fﬁatethe Java Virtua
.'vbi‘l“]t%' ﬁ?eg&%f usedrt o-generate 2 ;N PLANSS for the case
nstance Pl ay

teminformation specifying a playback:

whereS€Gli 98yiM the o iparys vi deq, styeam and ﬁoérM:ingl AYele Java™

I nstance of =~ _SubPlayltem i nformation speC|fy|ng a

2M101%€$%{g%g:§bgﬁ%§f'ggﬁef§bﬁ%} BSSCORIREY 1 185D, @ﬂ% doé-ﬁg’@&obally

eo stream and then the pl ayback
Execﬁ%%am SR 1Be csaUse O dEIREL DO for Paakbaeknbased iets on
these two player instance. <Supplenmentary Notes> The
the p@ﬁiﬁba@]@%@aﬁ:@tu@&fﬂ ¥haE @wodifentnvend ithr, pasylbedk apparatus
known 5 to the applicant at the tine of filing the
is capiesend apputcatad @D-Jhawel idreordescri bed. However,
further -i nprovenents or nodifications can be
PlayList information includes MainPath information and Subpath

information as described in Embodiment 1, and the MainPath information
specifies a primary video stream and SubPlayItem of the Subpath
information specifies a secondary video stream. Accordingly, a Java

application can cause the playback apparatus to perform Picture in

' Picture playback by instructing a Java Virtual Machine to generate JMF

player instances which play Pla'yLists. The generation of JMF player
instances is preferably conducted by using a method called JMF
A“BD://00001.mpls”.

Note that the Java Virtual Machine may be caused to generate a
JMF player instance of PlayIltem information specifying a playback
section in the primary video stream énd a JMF player 'instance of

SubPlayItem information specifying a playback section in the secondary
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made on the present invention in terns of the
follow ng technical topics. It should be noted here
wao bav/ovdset her or not to make such i nprovenent SPCDIP2006/315991

-nodi fications is optional, and depends on the

i npl enenter of the 10 invention. <Title> It is '
videoprafeamabbed tidhary the e laybaolukrpaaiagenay e chResed to perform

pl ayback apparatus, which selects a title according
playbegkthasemait thesehtwgP ROMr 1asigéFeeper ation, or a

state of the apparatus. The decoder in the BD-ROM 15

pKéypatRIppaiatieseger f orms pl ayback of an AVdip

based on the Playlist information according to:%gg

t TPPePeEt SGeSn IRy THEYiRgdEre E%%a‘é’é’renﬁ:l"%e?rst as known

"nmodul e manager" sel ect title, the a i cati.on .
o thimRREc octs B3° AP Eng: L i ATERRTT G Rt ion, have

corr espondi

R Lo e
[ . T [ [ .tak . i .

wade S E el aEr SRRk 00 PRSP SR B LRI SR coptcs.

It shctgf lé I%ee BB%%&%Kﬁslret It&ll % Mtl’{éq.l ord{?ﬁv‘g rﬂoogﬁgkénsﬁgﬂa g_ﬁ&%ﬁggments

e curren whiTé confrences eration

or noPBPY LSS 0ty ess| bl e lad el 00 o e

inventosD rectory Structure in Local Storage> |ndividua

areas in the local storage described in each
exhodigent are preferably created under a directory
corresponding to a disk's root. <certificate of the

BORGM p125:M612004 018308 FCThoth2R085318881 inTheie playback

disk's root certificate is a root certificate that Is

appardit gt iviuledsbyethe of 00t1€ ertblttaye@uhbaidunt aftthe BD-ROY,
assigned to the BD-ROM by the creator of the BD ROM

a used BRedaBkol, boGL stetd bfittat sppsraneadethe decofier in the BD-ROM
exanpl e, the X 509. The specifications of the X 509
playbhakedreen thsipstfednisypldybaait ef mat A6hklp FesedoapthaBdayList
Tel ephone Consultative Commttee, and described in
infor@et Idn RecwmmiEndat ¢ drheXt 508 (sE988) ionThe the “module manager”.
When the “module manager” selects a title, the applicationmanager
executes signaling using .an application management table (AMT)
corresponding to a previous title and an AMT corrésponding to the current
title. The signaling takes control that terminates the operation of
an application described in the AMT of the previous title but not
described in the BMT of the current AMT while commences the operation
of an application not described in the AMT of the previous title but
described in the AMT of the current title.
<Directory Stfucture in Local Storage>
Individual areas in the local-storage described in each embodiment

are preferably created under a directory corresponding to a disk’s root .

certificate of the BD-ROM.

125



10

15

20

25

in, foreg¥iTRIfentaeror the ¢ SHRS

Directory - Authentication Framework". In addition, it
is preferable that the contents recorded in the
w®kpROM3ed | ocal storage be encoded using thepdrymoessls991

Access Content 10 System (AACS), a signature

information be attached thereto, and a use

dthchodisklts orodie epeklficds nis perpPEsicertifieate that is

<Real i zati on of Control Procedure> Both the control
distrijndecdur Be appltHiardd finatnaudbevétdesch3pekpned to the BD-ROM

enbodi nent s u3|ﬂ£ the flowharts and the contro

by thepreater &f ShetMeRAL { Thetdisiars Ee%&%ﬁlsfl@ﬁﬁﬁamee@coded
in the above-descri bed enbodi nents, sati sf
LRSS RE nhog 09chave been

Losue QUL RENCLOREE, CODLI o1, D OCoAl 1 £l SAUE L oy cacive

connt SR S S H SN OE PS8yt ) 1995 e

ra the e L nvention is an object program
Dlrec? ég xggﬁg ,§bﬁﬁgmgo§pﬁter The obj ect program

h %%ﬁ?%%?rg,r %It 050 efg%rl%hefé%’%gc@{@nggﬁ{eén’#%]g%g%g?éﬁolrn the

€ Co e eac

BD~ ROI\E%%H Pé@é:legtﬁggagg @@%ne%ﬁ&&'%&gleg €l &d };Egégs Hdntent
program co S SucC

various type as the native

SysterEo(gﬁcg t$%18¥;9€§§éqrnfoxﬁﬁgléﬁ\& @Ettgcﬁggethe%oe ahe& a use

|'so various fornms of realizing the steps of th e

authozplrz‘&rl%ﬂ‘ £008Sec Ol EXAR germhes #ach 13t ep can be
realized by using an external function, the cal

SRS EITBRIS ohOb £ Cabhi NGl e celdbeD 2007/ 018308 .
PCT/ JP2006/ 315991 external functions are used as the

PESG BRC @RS rolPr pgbasteate sexihatinetieahi zke oaeosé-efEscribed
may belong to different object prograns. In the RI SC

embod PIARS SBENngNtWdiI €howdiea thepesmdof-hensbntiedl opso@dires of the
: limted, each step of flowharts may be realized by
funct tordli momgoaeht bmekpLaipet dtri dines aboyerdescohsed | egiatiments
operation instructions, branch instructions and the
satisfy kéhe requirements for the “program invention” since the
above-mentioned control procedures are realized concretely using the
hardware resources and are the creation of a technical idea utilizing
natural laws.
e Production of Program of Present Invention
The program of the present invention is an object program that
can execute on a computer. The object program is composed of one or
more program codes that cause the computer to execute each step in the
flowchart or each procedure of the functional components. There are
various types of program codes such as the native code of the processor,
and JAVA ™ byte code. There are also various forms of realizing the

steps of the program codes. For example, when each step can be realized

by using an external function, the call statements for calling the
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The program of the present invention can be produced
as follows. First, the software devel oper wites,
Ww@giong1sa0pr ogr amni ng | anguage, a source progrerm/ireate/315991
achi eves each flowhart and functional conponent. 10
In this witing, the software devel oper uses the cl ass:
exterstl ubingté onsvare alsledsas drireapreogrambiaetss .caPtegtan codes that
external functions, and so on, which conformto the
realigemreneseptmacbat engftot ﬁéfmm;rlanhﬁ agt Iraegrage - syrhéhe RISC
uses. The witten source programis sent. to the
procegsnpi Lervwhashf thestymde oﬁans@mgm@msw%slllatlé@dt heach step
source program and . generates an obj ect ram _  The

of  fhowgieirasi giRYp s oF bl ARA t e CORPLNERT | ﬁéiL laré%tic operation

processes such_as the sentence structure ana“¥
instrggtipigatiPghcat EPGHREECRIINGEAICEAONS aF2BG et Striictions and
generation. In the sentence structure analysis, the
the l&ﬁﬁracters and phrases, sentence structure, and

CH 0 2 R BASA ERTaTR Hc
ciroe D LAl OB £ S0 18D AL B9,
¢ sosTELH R IO 00 AU R Bt ergpen

In thl%swrli%EBSn 13_?% g%tvsan:ee tc?é' lp%';:o%@%gorthet IEEEaF]sostructure,

vari abl'esl n |nterne program are a cat ed

vaJ::LaIDEeE:I,q dfle%)e%ﬁrlaﬁieger@%lspftot l%%tekﬁéﬂefurﬁf&%%%soéndl £ on,

neration, each internmediate instruction in
whicht Bsnfghﬁrﬁ@%@t ScREOYEAMH % GoRKepE ethd rgfb%aafnqg@amnguage
- code, and an obj ect programis obtained
s/he 29@Z/018308 PCT/JP2006/315991 After the object
programis generated, the programmer activates a
| iTpkegrithie sdukey pabdosat 8Ssditet ORI YyolipilasSak Fitllke. The
obj ect prograns and the related library prograns, and
compilleRksrdrideat togeichesuice generat end gcheadtand ebjddteprogram.
generated | oad nodule is based on the presunption 5
t Mak idanss atéad pey fbhred bypteecommid eoaliselsiddreprocesses such
conmputer to execute the procedures indicated in, the
as thé lsemthact standtuhe aprogedsr eptofnithieion, resource allocation,

and code generation. In the sentence structure analysis, the
characters and phrases, sentence structure, and meaning of the source

program are analyzed and the source program is converted into an

intermediate program. In the optimization, the intermediate program

is subjected to such processes as the basic block setting, control f‘low‘
analysis, and data flow analysis.. In the resource allocation, to adapt
to the instruction sets of the target processor, the variables in the
intermediate program.are allocated to the registef or memory of the

target processor. In the code generation, each intermediate

instruction in the intermediate program is converted into a program

code, and an object program is obtained.
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functional conponents. The program of the present
i nvention can be produced in this way. The program of
wa bm7prsseent i nvention can be used as fol | ows. PO¥I@&r2006115991

the program of the present invention is used as an
enbedded program the | oad nodul e as the programis
mmftéenjkmbbj@@tmmsgmamuuogeﬁﬁkhteﬂpg@khprogmeMﬂhect1vates‘
Basi ¢ | nput/Qutput System (BI OS) program and vari ous

a linlpirecetheofl inkddla8darcet éoparatensrrs ysd eas L o. thEheb pragpangrams
of the present invention is used as the contro

and tpe ogrlatredf il aybacknappacal isks0helbtagetimr to generate
instruction ROMis enbedded in the control unit and is

a loadyxeritled My eacCPted Wnan mhdupe alhdelsedppartdteupresugption
bootstrap nodel, the Basic_ [|nput/CQutput Systen1(BICfD

- that bt dgr apmd Pieibe P UtRrapnd eisest Fop qROMUTes e execute the

various pieces of niddleware (operation syste are
procegugensiafieremd im *éh%e@o?i'd%ﬁ%ﬁftrsec%?% WP e Uigéh of the

as a_hard disk. Also, a boot for actlvatln% t he
functigra b IFRARTHS - s%@&@@rﬁ@caﬁma PERASIH iigvention can be

Vi in the playback apparatus. In this case, only
prOduFﬁg +%d§“ﬁb&@ﬁé is supplied to the playback appar at us

' b| di . medi d/
e s AEPEFIEd RFEHE sati Fasafo%owg- When
L Thi |
the pEBRRA G ARRaraTiey G VaBF O il 1 e B absts ApReH

the lt %8 P{g&'ﬁlgg\% ti%ecﬁ %gfﬁ 20 ?Pfit[,ﬁéﬂ ofh?é’ Sﬁtne stgggtlon ROM,

en caus execu I Ns

N
plecegqif_ %@Q@Qgﬁégﬁeﬁlgﬁsﬁé% yabovge WReR-NSE the present

pl ayback apparatus is a bootstrap nodel’, the program

1nven@£oﬁrhes REegelY thBvEMHen SASyRe 'é%egh@%l ?’%ack apparatus 300
application. Accordingly, it is possible to transfer,

as thé et rOELSHRMAM 1sVdnbaidea! WRtkhe EBALPEDAAM Hhd tikeexecuted
present invention separately. 5 <Controller 22> The
by theoobuoller 22 can be realized as one system.LSl.

ddeg program,

When the playback apparatus is a bootstrap model, the Basic
Input/Output System (BIOS) program is embedded in an instruction ROM,
and various pieces of middleware (operation systems) are preinstalled

in a secondary recording medium such as a hard disk. Also, a boot ROM

‘for activating the system from the secondary recording medium is

provided in the playback apparatus. In this case, only the load module
is supplied to the playback épparatus via a transportable recording
medium and/or a network, and is installed in the secondary recording
medium as one applicétion. This enables the, playback apparatus to
perform the bootstrapping by the boot ROM to activate an operation system,
and then causes the CPU to execute the installed load module as one

application so that the program of the present application can be used.
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The system LSl is obtained by inplenenting a bear chip
on a high-density substrate and packagi ng them The
weymrem3lsSl i s al so obtained by inplenmenting BCT/JP2006/315991
plurality of bear chips on a high-density 10 substrate
and packaging them so that the plurality of bea
chppde dgﬁbéiﬁ?erw%bégﬁalﬁ%%y}%?c%ﬁ@PESPt%uJéh aqbootstrap
system LSl is called a nulti-chi npdul e The ssyst em
mOdelLSIthﬁa@%i’g@Fi (CéJa’%IhGFI 8’56%11@@@?3’{19%@ afth aPPGASES; S one
Gid Array) t P-t stem.LSl are
PP Liget ehed EOHES s Fhie %%Jseljoef e BRERRg R FhaiEPLY.

are attached

via o FEteithy %&%?85?5%%%& Re Pt iBkEallef htertaty

w&hh.gt uits. The systen1LSI, which is
fne ' other circuits through such pins as an

t
e s B
R
hlgh-\ﬁ@flé?f:‘i s 8GR Ofanl gghﬁéﬁéiﬁigﬁ\’ﬂl@&ﬁat IR SYStEeRBlsar s also

Into an instruction emajor

obtalhgar]&‘/eﬂ@ltemgﬁt!tﬁg @'ﬁl‘%ﬂ"a‘ﬁﬁﬂ;sof Soahicevgd &Y 4 heghoadnsity

nodul € as the program is therefore possible to

subst@é@gueﬁﬁi Bas¥sb My theh, odo vch@tm@é@mramy@ptdfomby chips have
m)untlngthelnstructlon ROM t herein, in which the :

an ouf&ﬁ@pﬁ@gﬂéﬁc@%ft&&e PEOOIsaRthi & &@is&éﬁdLS]asstdaﬂlléelaa{ multi-chip
chip. A specific production procedure-is as follows.

modulklrst, based on 129 WD 2007/018308 ' PCT/ JP2006/ 315991

- the structure di agram shown in each enbodi nent, a _

citheus ystyend L.8Qrams af QFP p@uesl Foabeaakeyst etryp_eSIandsa PGA (Pin
created, and conponents in the structure diagramare

Grid Actam) 'rtypd usimgheiQftuitypel syredrers L&hd Pigs are BSkgched to the
Each conponent is thus actualized, and then buses

four sodaectd rge Batkagmen Lo Heha iHGRaityPel evieiars L§Ad & Gotoef pins
LSI's, peripheral circuitry, an interface with the

are a@(ﬁﬁ@h@l@ emdthehentilke hpet@Peci fied. Besi des,

These pins function as an interface with other circuits. The
system LSI,. which is connected with other circuits through such pins
as an interface, plays a role'as the core of the playback apparatus
300.

As described above in “Used as Embedded Progran’”, the load module
as the program, the Basic Input/Outpu_t System (BIOS) program and various
pieces of middleware (operatidn systems ). are written into an instruction
ROM. The major improvement of the embodiments is achieved by the load
module as the program. It is therefore possible to produce a system
LSI of the present invention by mounting the instruction ROM therein,
in which the load module as the program is stored, as the bear chip.

A specific production procedure is as follows. First, based on
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connecting lines, power lines, ground |ines, clock
signal lines and the like are also specified. In
wo beseispeci ficati ons, an operational tim ng BET/&ER0ds/315991

conmponent is adjusted in view of the specification of

10 the LSIs, and the circuitry diagramis conpl eted by
the shakthgrad}iggmamnsBows udh ebshalanbodinagt a & ejyiquedry diagram

bandwi dth to each conponent. After the circuitry ‘
for palittytarky 8§ sHeNeE. 18 GuRsitasentied CORPERSTgH 11 %hehﬁﬁéllcmre

, The inplementation design is a work for creating a

diagraphare AEUaldysdt vednd ech kfdtith&Lemgat e R ukst (Gt é5LRe

caonponents: (circuit elenents_15 and | Cs or LSIs) of »
t FECBi PEIPPRSP tdi iy s AEat 84 FRd RN TER %e&egpaﬁectmg

are positioned, _or how the connecti [ the, .
betwedny EhF 19 ag PARICRIS 1S A ST oL SuHRe s S P careut ey,

an o RECLIBTRILAL O e SOA LU AR RAR L goosces,

usi, n . CAD appar a this a L.C . can
connef TR P10 BREE e aos e K dBeer « PhOCE Fdlatn g ines and
y t.1 Oi s oqTheE t AN [ :
the 1 e e 767 cohaBr o o A 15 L1885, OFE qperg onal
o thec-cl [ Lagr, [ 1alyfQi L an : £
timin hgf&%qggggl%gg%@gi%n&gzg?gteg‘; I\?vivrllengbpr océeis %{Eﬁ%%%gon ©
154! 780y HSENG 2P AREELA! 1 &8RP EPOY ¢RI hefi AP@ ARZEment
the Anethgél and tche ?lgngé;_sea%ch n%at hod? The%i%anl eﬁe@nta ionIFlen >
such 48SLONodst GRNAUGEEd: Fad thdfiwRlth 280886 ecdiffondrayout
on the substrate i's decided, the result of the
| mEereiiati fdui el oAy tan cenyeidied s, 'd emEAMEat & Bdtddesign
- output to equi pnents such as NC. 130 WD 2007/018308
is ma®ET/ IRA0OAR BRIt iRk iRt 06l $ woTherdNCcreahiing 4 eabstrate
performthe SoC inplenentation or SiP inplenentation
layoulasede oidd e CANhdatcasuTiterSeCriSystponantchchycuit elements
i npl enentation is a technique that burns multiple
and ICs$ pelitIs)ont bherercohtpy dihgr&nRre8ystem the packayge)y design
inplenmentation is a technique that 5 puts nmultiple
are pohipsoned,ome pavkiye agsinegtiagi hinddy onhghabeisecuitry diagram
procedure, the system LSl of the present invention
are wgardben pthwlmestisased on t he

Here, the implementation design includes an automatic placement
and an automatic wiring.

In the case of using a CAD apparatus, this automatic placement

'can be realizedby using a special algorithmcalled the “centroidmethod”.

The automatic wiring defines connecting lines for connecting pins of
components of the circuitry diagram uSJ;.ng metal foils and vias. When
the CAD apparatus is us‘ed, the wiring process can be realized by using
special algorithm called the maze method and the line search method. ‘

The impiementation design is conducted in thié way, and once the

layout on the substrate is decided, the result of the implementation

design is converted into CAM data and output to equipments such as NC.
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internal structure diagrans of the playback apparatus
described in each enbodinent. .It should be noted
whene/otdset al t hough the term LSl is used here, PCTLOP2006/315991
‘may be called IC, LSI, super LSI, ultra LSI or the
ke, dependin% on the l.evel of integration. Further,:
machipgtocdss - al TheNCiRETEgppbRRtR &t C&cHID PRkl smentation or
. ,apparatus , may be achi eved_as one 'chip._ The , .
S1iP iyt @penftadd o8 Paard 78 iR UAThCREA -t oﬂ"¥ h%ofgo(éystem on chip)
, i npl enentation, _or. the Si P inplementatjo but may be ‘
implelTRE ST 18 By CECHAE( 0 o PREUPt Pt S Herfer o ts onto one
. Pp ose.processor. It .is also ossi hl.e to_achi eyve.the
cnip. PR RSPEISERR : B RO (bR o LeerRib0E that
outs iRICITANE (LG ALAR AL L0 BE 1 8 MHAOUATPE  ocedure,

manu , or ~a reconf ura

r _th onfi €an i
cre <JEREFISA" el SAREEOTN AN Mo SOIRESHAR gded on the
interﬁﬁi%&?ﬁggﬁﬁedﬁa SCREQO0Y: HOLyBA-k Rpar-at e delsEEibey in each
that replaces the - LSl nay ap%ear in"the near future
embod@getfi® sem conductor technology inproves or branches
I nto another technologies. In that case, the new
t eghnil oGy bEB-thRE hesepakah Behdubo thBeré it egatd @Rebfhere,
the functional blocks constituting the present
it mayneeRbil0Bdarc,desar i bgseabgre. ubued 1925 oposisé like, depending
t echnol ogi es i ncl ude biotechnol ogy. <Architecture> :
on th8i Dee=l her systematSinof the present invention is
assuned to be built into.the BD ROM pl ayback
. appathéts pathesyst e ti cponedesais pil&3chlayback apparatus
2007/ 018308 PCT/ JP2006/ 315991 conforns to the
may béridPiesedaas bnkecthip e. THhe rdegremedSticond yengott dimheed to
Uni phier architecture is conposed of the foll ow ng '
the Sef rigyilempnbhboidn orDaha Fdr anpiémenioeesyor bDPRAEy Pei gchieved
is a SIMD processor in which nultiple el ement , .
by a pledéested scimprtatd @onelEFaht PYrresrl percgsseri-zekt is also

decode processing of nultiple, _ ‘ , '
possible to achieve the integrated circuit by using the FPGA (Field

Programmable Gate Array) that can be re-programmed after it is
manufactured, or a reconfigurable processor that can reconfigure the
connection and settings of. the circult cells inside the LSI.

Furthermore, a technology for an integfated circuit that replaces the

"LSI méy appear in the near future as the semiconductor technology

improves or branches into another technologies. In that case, the new

 technology may be incorporatéd into the integration of the functional

blocks constituting the present invention as described above. Such
possible technologies include biotechnology.
<Architecture>

Since the system LSI of the present invention is assumed to be

built into the BD-ROM playback apparatus, the system LSI preferably
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pi xel s constituting a picture by concurrently
operating conputing units built in the individual
WE@b@®mem30pr ocessors wWith one instruction. ReabCwirego6/315991
such parallelization achi eves decodi ng of video
streans. The 10 above-nenti oned video decoder is
conformp| ereie ¥radhe A sa et ek 954&EFl el processor .
Instruction Parallel Processor This is conposed of: an
i ABE SYSRBN RARPTRY s £ GREI GH REGHea F i [RFTH T RAN c§posed
[ r Cbntroller" made up of a data cache; an
of thi5§¢¥%ﬂW%ﬂﬁ'€gﬁcPéFEﬁ Rk a decgder; an execution
unit; "Processing Unit" made up of register files;
aﬁdDétaM??F%%ﬂe%wﬁﬁﬂcePPBEé@?%r Unit" that causes the

Eéﬁgiiﬁh P%éﬁ%ﬁ%ga%%ﬁ#‘b% GG oA R LS G el opepedesors

{ t

operag eOrnCL:EC%I ntcli?/f h&Hs é—’l %Eg?gfzegé%dol&l ﬁ?ggé%%oﬂge] gggrrﬁultlple
. P T fo

plxelg é:c;nstggy 5118% Lﬁfe' (E%g&ﬁ’%&iﬂ %ﬁpu unlts

external us i ace ntr

bU.lltC qRt rQld e:fndﬁrlﬁ'ugﬁr el@m@ﬁf EE}‘SEQE s@i”é CH!LEIE y Ygnes SYaht ASction.

vector Interrupt contro

Reall&%@ ehah p%WaQQ%@lgar’ti&PHEhM@éJB%coé @f Rﬁﬂ'e@rba;rr@ams The
I nterface, such as a synchronous seria i nterface.

abovelh&nahaua: nEdoRRe-880t {91 11851 diferitid ererhed bAthhgarallel
system LSI as this CPU block. Stream /O Bl ock 132

proceggb£007/018308 PCT/ JP2006/ 315991 This perforns data
i nput and output with a BD-ROM drive apparatus, a hard

desknstihuea i2ppakak Use BNt RegBoremory card drive,
apparatus on the external bus connected via a USB

i Thesfiacecapoaad AFA pawketst runt éofiaRP@]; 5n AAYQBliockcache;
This is conposed of audio input and output, video
a datenpaMY; and'IataguiMemory Controller” made up of a data cache; an
instruction fetch unit; a decoder; an execution unit; a “Processing
Unit” made up of register files; and a “Wirtual Multi Processor Unit”
that caﬁses the.Processing Unit to execute parallelization of multiple-
applicatioﬁs. The graphics decoder and audio decoder other than the
video decoder are implemented. in the system LSI as the instruction
parallel processor IPP.
e CPU Block
This is composed of: an Af{M core; an external bus interface (BUS
Control Unit: BCU); a DMA controller; a timer; a peripheral circuitry,
such as a vector interrgpt contro‘ller; an UART; a GPIO (General Purpose
Input Output); and a peripheral interface, such as a éynchronous serial
interface. The above-mentioned controller is :"melemented in the system

LSI as this CPU block.

e Stream I/0 Block
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and an OSD controller, and perforns data input and
output of TV and AV anplifiers. Menory Control Bl ock
wdoThissos s a bl ock which realizes readi ng andP@I/yR200g315991

.of a SD-RAM connected via the external bus, and is
conposed of: an internal bus connecting unit that :
c Gt sgdex folasidatter ralutcamh evtpoh WishweeRp-RAEArine @@karatus ,
an access control unit that perforns data transfer

a hardi thskheériSk RAMeretnneztdd 13 Wesoylt sh @ dfivch@pparatus on
system LSl ; and an access schedul e unit 15 that

the erfjarsied PuSeqPEDEChEdeddh Bl J6¥B f RtaIfEESsiary #hehTA packet
SD-RAM As to the production of the system LS|

-interggfforming to such architecture, it is desirable to

adopt a bottomup | ayout technique that conpletes one
clti pVLAY RECdy neking | ayout design for each ci rcwtry

pITGGR 1 FORORe B 5P S ACK! P eacH GH TR Ly 5 DuEpc,
bl ogk t d. .Industrial | Th
and 2o B3Pt i, R BT SyBHb EoBarabde BIC {9 FegbnfY 20

AV rrg){.JL (Sntl on can be mass-produced based on the i nt ernal
A ratftfes of them 25 shown in the enbodi ments above.

As such, t Kk t f th t
R BT En R e BLRRet 1 ol Cappl fcability. 135 CLAI NS

o] h |t -
R L

connet&%dp{ryé %H%%x@grﬁég a0 St IBRATE sl SofpSREPREAT Yary '1@1@:%rnal bus

stream e played together with a primary vide

conne%tt ?1 Min@Pdeh el Md8S-RisCt-uee i ndat-aal epssaitiond b@tween each
: image to be displayed in Picture in Picture

blockI he?ﬂ ab8c$9PBASES 0hi 8 tPAE Rtr AoFRERIARN #e feltiitth the SD-RAM
i mage, and the table includes entries of secondary

connedtdgor S ttheasm dikrt o Afte dPstpan ISt ethd an kecdelsayethedule unit
anong the plurality of secondary video streanms. 2.
that Higukesos dieghgmdiofmeath Ghrbek Ifomeresaing the SD-RAM.
As to the productlon of the system LSI .conforming to such

archltecture, it is desirable to adopt a bottom-up layout technlque

that completes one chip layout by making layout design for each c1rcu1try

block, such as an IPP and a DBPP, and building up each block after the

performance of each circuitry block is optimized.

Industrial Applicability

The recording medium vand playback apparatus of the present
invention can be mass-produced based on the ini:ernal structures of them
shown in the embodiments above. As such, the and playback apparatus

of the present invention has the industrial applicability.
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each primary video stream and each secondary video
streamis conposed of a plurality of packets, 15 each
packet identifier assigned to the plurality of packets
constituting each secondary video streamincludes an
upper field and a lower field, the upper field
storing a value that is dif ¥t ent from a val ue stored
in an upper field of a packet identifier of a packet
constituting a corresponding primary video stream and
20 the entries included in the table are reference
1. Paferyrdigoparddetn onganRch ¢ L8ret L padkef WRDASTFITR PRE @ table
the s C%Pdaﬁ vi deo streanms. 3. The recordi ng nmedi um
are gt g a1 %ﬁ%yﬁin the display position information
in iRt : ; [ : :
AP A O s T SR 40 CRPLAHT LS, £p R AMaRI y1deo stream
to b@r@%}%daeogé@s&awgeh% Pulhareuaby sMriBmPrddih e V@9 picture
fields that are in-phase with the secondary vi deo
datd ireptdesentimy enchib@eimddgenes lod dilsplapednar Pivtdee® in Picture
fields. 134 4. The recording mediumof Caiml,
thatwHer gionprRed v (i Baysssi tmase | b rihe ichalinthaged and
the netadata, instructs a playback aratus to
ar raify é’ragg‘éoh%%lr‘&ﬂe\ﬂ §Bbr iR ,Seﬁﬁflgg ardepoSheeams that are

perfy R EHE e kR o AEEHG, Vi bR D BLLETRY, iRl P e sereame.

on odd-nunber lines of the primary video fields. 5.
The recording nediumof Caim1l, wherein the timng
2. Thkorgdbirding meldidedoE nClaem et athetrainnstructs a 10
pl ayback apparatus to display secondary video fields,
whiegrhape itarpevides phtyesn emdegechngabenddinesidsfo stream is
primary video fields, sinultaneously wth primry
COMRASRSh O 8] BsUrRattyard PAchRASe with the secondary
vi deo

field ..%% . Jhe recordi medi um.of C.aim 1,
W TS ATREUE O e G ThCUdel (g L Cy ToF packets
coné?i?t"ﬂilﬂ'iﬁ LOsh réé%tosnd%.ry video stream includes an upper field and
a lower field, the upper field storing a value that is different from
a value stored in an upper field of a packet identifier of a packet
constituting a corresponding primary video stream, and

the entries included in the table are reference values to packet

identifiers of packets constituting the secondary video streams.

3. The recording medium of Claim 1, wherein

the display position information included in the metadata
instructs a playback apparatus to arrange secondary video fields, which
are to be displayed simultaneously with primary video fields that are
in-phase with the secondary video fields, on even-number lines of the

primary video fields.
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pl ayback apparatus to display secondary video fields,
which are to be displayed on odd-nunber |ines of
primary video fields, sinultaneously wth primary
video fields that are anti phase with the secondary
video 20 fields. 7. A recording nediumon which play
4. [hetrepdoting imediue pécClraled,l, wherein the play |ist
i nformati on contains, main-path informtion and 25
sub=hsat L FRFF nBP$ b ot héng%’“ﬁi-tﬁ&{‘h Iitlordest igh the metadata

, defi i | back i f i Ld .

o B8 BAD RS SECLLEN L0k BT 149605 i

are Rl-2Hb Qfll%pﬁ]% Bogﬁ'ndi@o{neoﬁcsﬁyt i g’i’lﬁ_& ORI FedeYeids that are
t he pl ay

mal n back section, for the prinmary 135 video

ant iBHz8_NV1 B &t Heh e sohaRa} RiabOf TetdHNohnsddidRfbkeirMBines of the
information that indicates start points of the sub

prim@rylvddeosEteldms, and the tinme information is set
such that a tinme gap is provided between a start
poi nt of a sub playback section and an end point of 5

i mredi at el , di b pl ayback tion. 8. A
5. %EEgFﬁ? I3H§ﬁi EgﬁeﬁﬁpgﬁgﬁnﬁgigéFsg%?zgg ;?Pean1and a
seqqpdary,; é‘ qﬁ%o%é@fﬂ‘%at[ﬁd@c%ﬁ dlgp’tﬂ@% Q408 instructs a
prifary Vi deo st ream an & ‘Secondary video St ream

play¥aRk ABpsaeeaidled disg1aplsei-bhaxed i £28id $hath are to be
position of an access unit of the primary video

dissliayesno keeadasmie B ldhiks s ptrimarpirideo dtied s, Wintul taheously
the secondary video stream when the primry video
withhprdaarandiden fisddsntharly aneddo-phasamidbhe thersetendegy video
. With each other by a sane display tine. 15 9. The
fle¥%%ording medi um of Claim 8 on which nmark i nformation
is further recorded, the mark information indicating
a playback point in a video stream wherein

6. The recording medium of Claim 1, wherein

the timing information included in the metadata instructs a
playback apparatus to display secondary video fields, which are to be
displayed on odd-number lines of primary video fields, simultaneously
with primary video fields that are antiphase with the secondary video

fields.

7. A recording medium on which play list information is recorded,
wherein

the play list information contains main-path information and
sub-path information,

the main-path information defines a main playback section for
a primary video stream,

the gsub-path information defines two sub playback sections that

are to be synchronized with the main playback section, for the primary
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the mark information has an attribute that enables a
secondary 20 video stream corresponding to the mark
information to be played at a specified tinme starting
fromthe playback point. 10. A playback apparatus
conprising: a reading unit operable to read out
videgur istreegmyiateb ther salpspaiid inZ26rvatirddnyg lvidde ot g dafermation
froma recording nedium a selecting unit operable to
thats dngdrages etitaBPivitest st sk ®Llapbapk afett Hitvng 28
plyrality of secondary .videQ strea read oQut from .
th;trfee&_‘&%‘gi ﬁfj‘%ﬂga‘—f“iﬁﬁr}/ki‘f perf 6H ngﬁ%t ot eddtedfnag provided
ced , - r i l.e; 4 :
ey 8§ BTy 105" Sun RaviaRs JRCE 10 {7 ¥ ®na poinc of
an ih@REESeB! §doRycddigis aeBngdasybadideRcttibaam sel ect ed by
the selecting unit with a picture represented by the
primary video stream wherein a table is recorded on
the recording nmedium the table including 5 entries
8. &frecwshdar pediveorsvhicnd phianasy &igepnstresin apdis secondary
.. played, and the table is referred to by the selecting
VidGmhSETRABNA Y Rer SIS nYREERIE sel ects the secondary

video streamto. pl b e rm :
or i SPTREY S aeeanr e oad g et visss, srpgn ave
recd¥aed 2hM it WHELELD foRR, M bestd A bReitabh&f BAlddRss unit

reference val ues to packet 1dentifiers of packets

of teenstintaditi NodédetrseanEiaiedesteetalt @Bt iaadbf bhtaccess unit
pl ayback apparatus further conprises: 15 a status

of thegissrendaperable tstrefor when sthegmimamreridéo tdigream and the
sel ected_ secondary video streanm a denul tiplexing ,
secqilaryopkiem PEY 63N G iPpeP e R teshEt th pRrh thex by a Same display
. _reference value of a packet identifier witten in an
EiM&ntry included in the table that corresponds to the
stream nunber stored in the status

9. The recording medium of Claim 8 on which mark information is further
recorded, the mark information indicating a playback point in a video
stream, wherein

the mark information has an attribute that enables a secondary
video stream corresponding to the mark information to be played at a

specified time starting from the playback point.

10. A playback apparatus comprising:

a reading unit operable to read out primary video streams and
secondary video streams from a recording medium;

a selecting unit operable to select a secondary video stream to
be played among a plurality of secondary video streams read out from
the recording medium, by performing a predetermined procedure; and

a control unit operable to realize Picture in Picture by composing
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20 register, with upper fields of packet identifiers
of packets constituting the secondary video streans
read out by the reading unit, and output the packets
constituting the secondary video streans read out by
the reading unit to a video decoder if the conparison
a pisttowe tepresemteedippyethéi sedendmtyclvides gRredineselected by the
pl ayback apparatus of Claim 10, wherein the table
se1qaiangaent Wb NS PAFLYEe FRPEEFSDFBe Prs FPe AR MREH (V1 dqR strean,
redet erm ned procedure includes judging for each of
€4HE secondary video streams whether or not the

P' aayégﬁfe aRPAL AL HE L85 the %ézofg@@mgawmt Qrdecogde: the1uding

secondary vi deo stream an ng a secondary

entMic@COrSEEEGMAd Aty iGRL 88POARS titaRrenpeymbedddEAbe played,
hi ghest priority in the table, from anong secondary

and vi deo streans for which it was judged that the
pl ayback apparatus has the capability to decode. 5
13.tlEheableyisaedd capissr 5 By Uie epapat iy uphEMéien e selecting

capability to decode the secondar i de amis_to
unlfdé@é@%ts Fhe BeCMF AN dE° £ hrgeR %‘P %opf?%?égyp%?rfommg the
cond 2 rames per second, and output a result
i %ﬁ%% %ec%go afire or pl ayback. 10 14. The pl ayback
apparatus of G aim 12, wherein the capability to
decode the secondary video streamis to decode a
11. Pirakupea@sddioappagat s avt HIBMnebhodhesdth pl ay a
result of the decoding. 15 15. The pl ayback appar at us
of teaiantkdeswier ¢he thblpr édeleder retbyaroced@laes to packet
~_includes £udg|n whet her or not the secondary video
ldenéftlrfé&ﬁrsl S Seéfoﬂﬁtat‘FFo’ﬁlgs&H@h?%?ﬁfidﬁryoﬁlg?ﬁegtreams' and
if the ndar vi.deo streamis

b
spe q‘?l%é&yg a%%t#s ﬁ%ﬁ%ﬁ A O Ripe pl ayback
sec] LPRru@raRESt & oyl ME1d 80$8brkR stream number of the selected

secondary video stream;

a demultiplexing unit operable to compare an upper field of a
reference value of a packet identifier written in an entry included
in the table that corresponds to the stream number stored in the status
register, with upper fields of packet identifiers of packets
constituting the secondary video streams read out by the reading unit,
and output the packets constituting the secondary video streams read
out by the reading unit to a video decoder if the comparison shows that

the upper fields match.

12. The playback apparatus of Claim 10, wherein
the table includes entries of secondary video streams, and
the predetermined procedure includes judging for each of the

secondary video streams whether or not the playback apparatus has a
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the status register, wherein the special value

i ndi cates that the stream nunber stored in the status

register is valid, but that the secondary video stream

has not been selected. 25 16. A playback apparatus

conprising: a reading unit operable to read out a
capamilliicpl epredesbdeamhewsieckndasy obidémedt byamul angl exienying a

one or nore primary video streans and one or nore
secog@eéwm@e%s&éea@t BRAPECOESRPRAP e B ﬁ@tﬁiédi‘%ngl%hlgheSt

rriElotuefd i el S0 RLRIAL o e
it W%E gt%% 'ﬁrﬁ'{y tﬂ@ g@k n%cpali@thsar}?fsr @Hla ecatp%brl?ciq:g Ztt%egecocile.

€ | i cCtu y conposing a picture‘repres
by the secondary V|deo stream sel ected by the 5
selecting unit into a picture represented by a primary
13. vfHeopXiyiean appheaeisn of @larial ipy wiewntry nmaps are
recorded on the recording medium the plurality of
entthe eapabilidivebe dlecode der Fegpndary Widgeostraameipto decode

and each secondary vi deo stream a position an
a vigpg pﬁtgeaw.%af@t@r o%ﬁ'» SoLeRS BT ESRPoR Thab CaeeR R second,

corresponden tructed to

and Out E?mgar?%&rr% p é@@?ﬁingf Adi ﬁﬁggnl ‘“refers to
the plurality of entry maps and detects from anong
access units of primary video streans and secondary

14 . VIrHE Op By IRAIKE apPae&sss Ui taitthab, caédsipond to a junp
time point, and starts reading the detected 15 access
unitte caparidertystardaaegientlid seronders yidrot streseis to decode
~address precedes addresses of the other access units. .

a pigur\cpRERFTE Nt reRHBT VFier thash ciefl Rip ¥ pIaREl dnhtaadgcoding.
onto a recording nedium conprising the steps of: 20
generating application data; and witing the generated

15, appLi SALhRdaldat9rhhe £ &aQlidi A9, MRALHM L

the predetermined procedure includes judging whether or not the
secondary video stream is specified in a non-synchronization type
playback section,

if the secondary video stream 1s specified in a
non-synchronization type playback section, a special value is set in
the status register, wherein

the special value indicates that the stream number stored in the
status register is valid, but that the secondary video stream has not

been selected.

16. A playback apparatus comprising:
a reading unit operable to read out a multiplexed stream, which
is obtained by multiplexing one or more primary video streams and one

or more secondary video streams, from a recording medium;
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wherein the application data includes a plurality of

video streans and a table, 25 each of the plurality

of video streans is a secondary video stream to be

pl ayed together with a primary video stream and

i ncludes picture data representing a child inmage to

be adisspeayiny umili operablanthi selaat, fhan dwongobpesw or more

of a parent image and the child inmage, and the table
secqnderydesdent FHREANst, SeEORTURAGE Y VHE6OsFEERMB (At are

139 permtted to be ayed anong t.h lurality of .
oo iy SoFalhe 16 teg 1A iEFiBe ki q i Ry composing
realjzi ' ' i.C [
o pAEREr OB L EE 1 UL P OTRES Bredh pstssis by che
sel&t38GONHRE Yim o/ EadEQC ShF&MBpreBbAtdd N8N aCPIPhESP 8l deo stream,
pictdre that is obtained by decoding a primary video
wherdimeam the playback nmethod conprising the steps of:
reading out primary video streams and secondary vi deo ,
st repdraliomod eptoy diapg ardinaeordad grither reerRrding medium,

predet erm ned procedure to select a secondary . video .

10 516 EANATORE ©he-RechIHER, JHEoTSt r FimE A PTalRry video
fromthe recordi medj_u det ] 0 €. 4. ;
stregl 80F P e CarRaArg Y| Hos P r B ag BoPAFLEY ahifa gigpiay cine
of ot GLUESs Wi B G1 EnaBSEELR &k E8PLEspSdRRR EBEr&ietiidn, and

recording nmedium and the table includes entries of
secpdarinsvirdetest teapdridiat sarempephaybask t cHee reading unit
pl ayed, 15 and the table is referred to when the
refguredet eheaipled-giridsyediirentyy mppsf andulbttegtsel Ecom tdmeng access
~secondary video stream 19. A system LSl conprising: ,
unitEof PFAMAEY iViAglearitresperailsl ecendrettdedFtHRitor AFFGSS units
a predeterm ned . procedure,, 6 a secandary videq.stream
that §O5EEPRRR T FoMErg s B Rtary ™S O oot SEPaRY TRafetected
accegs{sleLrlr.t[g?sd if trdggf%@a &éﬁggﬁ%ﬁ% Qggéég'hﬂgg %BBSé aWdEgss precedes

Vi deo streans,;
addresses of the other access units.

17. A recording method for recording application data onto a recording
medium, comprising the steps of:

generating application data; and

writing the generated application data to the recording medium,
wherein

the application data includes a plurality of video streams and
a table,

each of the plurality of video streams is a secondary video stream
to be played together with a primary video stream, and includes picture
data representing a child image to be displayed in Picture in Picture
that is composed of a parent image and the child image, and

the table includes entries of secondary video streams that are
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a control unit operable to realize Picture in Picture

by conposing 25 a picture represented by the

secondary video stream sel ected by the selecting unit

into a picture represented by a primary video stream

wherein a table is recorded on the recordi ng nedi um
permdandetineo bebprayart budeg thenpliesl idfy o€ cmudadpryidetgo streams.

streans that are permtted to be played, 140 and the

selecting unit refers to the table when the selecting

16. { R ERACIRERGY Lo GReRUPE IS 2 R oGt aREha cotbosing
a { te, P i n.Pi .
o nARUSSRAL QA A0 GHECH £ RGeS By LRGP, conaar

vidddsHRLHdl DErQa RELRRABEYEsYEARRcELF€ @RI Sbhined by decoding
non- conpressed picture that is obtained by decoding a

a pyifaigr yidées exrehmeathe tplaybacyr asthot lcothesisboe tHmisteps of:
causes 10 the conputer to execute processes of:
r eacHiadg ngubuprpnEmary ivddeossEeeans and secondriry Widgeostreams
streans _froma_recording nmedium and performng a

from, G FECOFH- NS d"$HFEIGE to sel ect a secondary vi deo

t h . ' .
hEPEeaTa g PR e oS R e P e e Sl vieo
straff AREAEYeNd %%%oﬁhé@?ﬁ?&e@ deaedft r&fa e Phéh Wi rBcording

Picturey wherein a table is recorded on the recording
mediRi 483 derdrinbeitqlhe dd16ldtdESsedstidargsyinfecsecostaby a target

video streans that are permtted to be played, and 20
of thee Hialtheei snrefarured wbewhgn the predeterni ned
procedure is perforned to select the secondary videq
st reb@plg 43 recorded on the recording medium, and thé table includes
entries of secondary video streams that are permitted to be played,
and
the table is referred to when the predetermined procedure is

performed to select the secondary video stream.

19. A system LSI comprising:

a selecting unit operable to select, by performing a predetermined
procedure, a secondary video stream to be played from among secondary
video streams that are read out from a recording medium together with
primary video streams; and

a control unit operable to realize Picture in Picture by composing
a picture represented by the secondary video stream selected by the
selecting unit into a picture represented by a primary video stream,
wherein

a table is recorded on the recording medium, and the table includes

entries of secondary video streams that are permitted to be played,
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and
the selecting unit refers to the table when the selecting unit
selects the secondary video stream by performing the predetermined

procedure.

20. A program that causes a computer to execute Picture in Picture by
composing a non-compressed picture, which is obtained by decoding a
secondary video stream, into a non-compressed picture that is obtained
by decoding a primary video stream, the program includes code that causes
the computer to execute processes of:

reading out primary video streams and secondary video streams
from a recording medium; and

performing a predetermined procedure to select a secondary video
stream among the secondary video streams read out from the recording
medium, and determining the selected secondary video stream as a target
of the Picture in Picture, wherein

a table is recorded on the recording medium, and the table includes
entries of secondary video streams that are permitted to be played,
and

the table is referred to when the predetermined procedure is

performed to select the secondary video stream.
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