10

15

20

25

—

DESCRI PTI ON  RECORDI NG MEDI UM AND PLAYBACK APPARATUS
5 Technical Field The present invention belongs to a
technical field of Picture in Picture. Background Art
10 Picture in Picture is technol ogy for displaying
conposite video where a secondary w ndow is
superi nposed onto a prinmary screen. This technol ogy
al so allows for changing the gosition of the secondary
wi ndow on the primary JEEBEPERMY switching between
di spl ay and non-di splay of the conposite video. 15
Note that the structure of a standard nodel of a DVD
RIECAJRING YEDHES ANP RIS YBACK AFFPRBATWHW ng pat ent reference
1. <Patent Reference 1> Japanese Patent Publication
No. 2813245 Disclosure of the Invention 20 [ Probl em
t hat Temghnlingkriedd is to Solve] To realize such
Picture in Picture in the DVD Video standard
appl i €58 FPERSERT ABYCPEQH PRCTEE FRastethi <ot deigld of Picture
ﬁ%}% o This is because the standard nodel of _

€0 players is not designed to have a function
of sinultaneously decoding nultiple video streans,
speci fying 25 time and position, and then playing two
or noBachgrgund Zntperi nposed one on top of the other.

| d t tch bet ' _ d . .
non- COMPBSRE G150t EGVERITGE PR G BOLT LG TBpsE i video

RHRIROS ik €onddrdePindbly 15 shGMnbESkd an@%oﬁﬁma% gtreen. This
DVD- Vi deo, i1 ndividually a conposite stream a

te@hno DIYOsl soea 19bwe EBY a:hdn@ngt tregmdiniainof hhe becondary window
cogg03|te 1 position is changed. Then, a_DVD- Vi deo

TPTIGAFH SHTRER Y §VHF Y PO PR 6Pt B SRS BPRgtLsplay
c§D159M§m¥%s1E§Quﬁég?r hand, the video transition from

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 Solvel

To realize such Picture in Picture in the DVD-Videco standard
application format requires at least two video streams. This is because
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 required to record, on a DVD-Video, individually a composite

stream, a non-composite stream and a stream in which the composite
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SDTV to HDTV has been nmade, resulting in an increase

in the volume of 5 data. Accordingly, if it is tried

to record individually a conposite stream a

non- conposite streamand a streamw th different
conposite position on a BD-ROV the total size of

data becones prohibitively large, and the video

streans for Picture in Picture cannot fit in a BD ROV
pPhirisioi e, changede BBIROV Blalitided playry ¢6albardcrsdéep play
of BD-ROM pl ayers 10 has been provided with a function
°pf < Hffaneously decoding nultiple video streans to

obt ai ; es [ 3 (| LAG £ 1

{heod gL e e o nd e PR, SHP a9 23 b on from
sbunaid BOTV hks idkeankadenecesdaiyg ihoar ndéxdageald yhe ecduge of
a primary video streamstructuring a primary 15 video
dahd- arseshiaghy: ¢f ddoisttragth tt Feraxgr 1Y vadsRldgng Loposite

i deo. This recording fornmat. ha n.advan int ;
Hra% 2 W sornee e B § SR el Beice
pogdundat 4 ¥potve Bl et sk be addhtd BAconkisdRBhisitively large,
enbedded i n advance, and therefore the conposite

aodsiid ondemdtreans fHorPitcheres dooRtkhurevdatwot ciit he a BD-ROM.
switched according to a user operatjon, 2 nhanci n

ThRES (s o P G- S S g e
htag%e ré@lﬁg&'ﬂ%ﬁs‘a @ant%@'nmiﬂ.‘il%aﬁé@@él%’ddécfbd%\ﬁultiple
secondary videos are sonetines created 1n 50

finasesteas tddiialiateo ibdeofhsediniidos #A sfupanegioseng these
interlace node (60i). This is because secondary vi deo
vdeeans are displayed in 25 a small window in the

screep, and therefore require half _or l.ess . resol.utio

Uhan PR SRE8ss "PEC R SUitht SHMT- SR aybane tiLy netessary
{2PRAR ALESEP1y GRBoRA &Y pkinad valish GRLedPEREUDAGAUG Ea T Himary
is the PAL format and 60 is the NISC format. Pl ayback
dpiparaatis escdndaepehidér etdasstoheringuakbeyondagyerideo.  This

ability to play only in the npde, a | ayback .
TSR Y At fias AnANYRRERIHID 58’6%1%?413%‘?%5%% HACHRgPTImary
i | ' €a BDARSY! dtdgldicidh, tPfieo
el ol oo bfc, PO 108 LGN i s
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 mode (50i) 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
regolution than primaxry videos. However, not all playback apparatuses
can play in 50i and 60i modes because 50i is the PAL format and 60 is

the NTSC format. Playback apparatuses in each broadcast zone usually

have ability to play only in the mode, and playback apparatuses in
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format, for exanple, and a recordi ng medi um on which

the secondary video is recorded is nounted on a

pl ayback apparatus in the NTSC format, the 5 playback
apparatus cannot performPicture in Picture. In

addi ti on, when a secondary video is created in HDTV,

sone playback apparatuses cannot decode the secondary

vi deo. This happens because, although standard BD- ROM
apbetydn bkoapparatatze doatict hhawrnde &oilite egyilppeth whehmode.
vi deo decoders each for primary videos and secondary
Aggoxdiggdy, inhhsershubese @i weendRcONEeHbR §TRRd ey &he PAL
an HDTY decodi.ng_ function._ Proyiding.t. C .
by HR AP, AR Ao e ol kit HEHRAARLy viaeo

ilgl £dd8a6H ARGRURLG TP Iph bRtk Sppapbirlid enhafeditiBEeformat, the
structure of playback apparatuses and adversely

rafflentd agpardtee catwet perfooh Pimsurpripd®Pétsurel5 The
fact that the avajlability of Picture in Picture
oper at? G HETenyEeR R SFFRCAY ViR 1RafERtE s ANt gy Some

s1Bfedh! grgéa&g%s@é BURAFK e ARRAL USEShaad$ MBRE! | Bk nappens
above, econe a new worrying factor” for

Hech®@ K 81 thdtiga HtainBgrd B KoM PlHidack appatattaiesrare planned to
manuf acturi ng pl ayback apparatuses. 20 The present
Heng@tipped wiithsvidecoidcodery) cach £O8RNIAGTdrans éapatscendary
af . _causi.ng pl ayback apparatuses .to reliabl e .
BrEa o BaYe  SRRCRLURE b Tk ARl EERRY Mecoaios

%ﬁl\}éfz%n.i Nepakiikd Ree YechREGH Al ded BEYdet i theSQICa function

ans to Solve the Problen] 25 In order to achieve
ntehes abavingobitedt ichencd frer prmgpdéhicdtrive ofitha hargware structure
recording medi um on which a plurality of yideo_streans

kil 3y Ppgh FEPIER UISPE BB AT TR AL REEEHPI PTL AR TRRUTHCSF the
deo streans is a secondary video streamto be

pro : ) . .

played together with a primary video stream and

i ncl udes fatetunae glat avigpbesent bogpixtabe lith Pimgeet apdretion

displayed 3 in Picture in Picture that is conposed of

depsafemn ithnge dndifee ndteripls 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

apparatuses.

The present invention aims at offering a recording 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 present invention

ig a recording medium on which a plurality of video streams and a table

are recorded. Here, 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
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I mage. The table includes entries of secondary video
streans that are permtted to be played anong the
plurality of secondary video streams, entries of

audi o streans and conbi nation information. The
conbination 5 information indicates a plurality of
entries of the audio streans that are allowed to be
conmbined with a secondary video stream in
iaosicespondemceurk tthas ietanRRes ofak warent dmpee ket the child
identifier of the secondary video stream

[nmanﬂa@e@!euse bndlasies pfcri¢R of mﬁéﬁﬂm vacl?oaﬁéwarﬂﬁ that are

%\) bl 1 :QI g? é%gﬁérggeggéé éyaefpg rCeOS r% Vlgigo Qtreams,
e%@lr%ét LA Qu&:[@ Pedns Sd &ﬁ@lﬁ&éﬁf'ﬁlrﬁo&m@% t OrheUS®ibdnation

primry vi deo streamthat the playback apparatus can

ipkaythat iAn derdemgdsya pauealitl ¢f aybaek epplbe atdsestreams that
differ in their playback abilities of secondary ,
aredaeddoved g H@S@ng“qdo Wl 2 15ec‘u__g§)61ﬁrb| gg,g%&kstream, in

SRPALALUSLLO LR ALeSOE. SELANIALY, Y505 {OnlhEEDYs tne

I C ure In ure present

geegﬂgfyogla&sglty@@nt he problemthat sone playback
apparatuses are capable of executing Picture in
Pi ct utaivahtdgeoust BEfesrtar ef Ade Eitmenﬁléo@ﬂl fference in

their_capahbhilitjes, and pl ar at u

nanuf%@lﬁﬁér EHEEH’ %r%‘flcﬂaé'}/ cY’e ft% s&ﬁggﬁ"”htalr&daresent within
S eInhfialingedl hrite Ritd WECsd NecRifd W next

E}qjﬁ?‘%g?ﬁ}eidﬁg t%vlgt hoﬂtu v\llc?ggryﬁ B?l ef Des%rl rg:tllg% of nex

dthreabmanbwigs |chbh&e tb sfsevammagadapmtmeam ithbat ¢he gplayback

recordi ng nmedi um accordllqéﬂ%r 25 to the Er esent
ﬁP@@éﬁWso‘F\an Flg" -2 AHORALIE Vi RVERrid] PIAvPack gpeatatuges difter

?rbeéfr J,)rleayo?c allfsl]l%léé léec!)r?cga \ﬂ\ﬁegg 3 q.\gl sziible to cause

an extrension o
SchaghgmbatReif@arid Go 4i$haywssdo @é&&&ﬁryn{rideoi&o thereby

packets constituting an AVClip 4
achieve Picture in Picture.

Thus, the present invention resolves the problem that some
playback apparatuses 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 structure of a BD-ROM;

FIG. 3 is a simplified drawing showing a structure of a file with

an extension of .m2ts attached thereto;

FIG. 4 shows processes until TS packets constituting an AVClip




are witten to the BD-ROM FIG 5 shows rel ati onshi ps
bet ween a physical unit of the BD-ROM and the Source
packets constituting one file extent; FIG 6 shows
what kind of elenmentary streans are nmultiplexed into
5 an AVAip; FIG 7 shows a PID allocation map for
el ementary streans recorded on the BD-ROM FIG 8
shows an exanple of Picture in Picture; FIG 9 shows

abd vriteémal she wotrHoe; of Cip information; 10 FIG 10
shows EP map settings for a video streamof a notion
pi ct JIE; SFeimwsinelstdarships kitvaen arriveirel ypipriyiedtP-ROM
i of or mation;  FlI 12 shows, the rel.ationships between

2 PR AR SRSy EReEd APG el SRePTe FI G 13
shows1an ¢ MMcRkNAar i Je W erehe &y A6ans 628 £ H0xed into
FIG 14 shows el enentary streans nultiplexed into

5 adubdlip; FIG 15 shows a PID allocation map in the

BD- ROM st andard; FIG 16 shows a data structure of
t he M8y (7 Sowsi# BFIRatientiormap oy edABTREAZY QLEERIR pecsrded

i aternal structure of the Subpath 20 information;
o’&lh‘%e %e%cﬁ'gv\s relati onship of Subdllips in the |ocal

st or age . 20 GhowB| @Y leiksipldb@r PRdtiues i pibeudencal

storage 200 and the MainClip on the BD-ROM FIG 19
showsFIgn 9 riheoraain sntexnalr etodctargTy CAbP einfpgmetign; 20
shows,__ within the overall strucéure of .the STN

t abl ,
10 Chow 6 nif9hovE oFF TEPOSRHRER | BT Por L SHARPY i deEorion

pstgars; FIG 21A shows "Streamentry” and "Stream
attribute” of the primary video stream FIG 21B
showsIESt reamoent the’ daved stSticeam af tRliaylii et iofotdwrion;

FIG. 12 shows the relationships between the AVClip and the
PlayList information;
15 FPIG. 13 shows an internal structure of a local storage 200;
FIG. 14 shows elementary streams multiplexed into SubClip;
FIG. 15 shows a PID allocation map in the BD-ROM standard;
FIG. 16 shows a data structure of the PlayList information;
FIG. 17 shows a close-up of the internal structure of the Subpath
20 information;
FIG. 18 shows relationship of SubClips in the local storage 200,
PlayList information in the local storage 200 and the MainClip on the
BD-ROM;
FIG. 12 shows an intermal structure of a STN table;
25 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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5 secondary video stream FIG 22 shows an internal
structure of a playback apparatus of the present
invention; FIG 23 shows a structure of an output
stage of- the playback. 5 apparatus; FIG 24

’ ;gﬁ&ﬁgrygmgo depigls the controller 22. FIG 25A

assi nment in PSR14; FI G 258 shows bit

assi gRfEndo| %&@Rgﬁ,lrﬁle@nagﬁstsﬁﬁ\&@rétcﬂﬂ USpla @i bPParatus of
of the secondary video stream 10 nunbers in the

+tPSPPisent Ginwohtiisna flowchart showi ng a processing

procedure of "Procedure when pl ayback condition is

changexts. R6r sseenrdatyuetees ofStaneanbput| Gagkg ofsthe playback.
fl owchart show ng a processing procedure for 15 :
appeeAMUSig the nost appropriate streamfor the current
Playltem FIG 29 is_a fl ovvchart showi n cessing

proce}a{ﬁg 24f Tupek topadd B (IRRe G ARG t TR g'ljrﬁﬁg s

dar deo. FIG 30
Shows L PRerRES SLPEe TN i B et adat . 20
Fl G SI% QBSsf %‘&%Q&ﬁ@%ﬁh 15&9,

hori zon _position an vertica pOSI tion

possi By, tz%kgh&ﬂs tha Mk d@&rﬁh@‘fﬂ@n & @hégeébﬁﬂﬁrw&!ﬂﬁeo stream
the PiP netadata tine stanp i's positioned on the tine

nabsravhienthbepdiia;ti me-line-type = 1; FIG 33 shows

how the Pi P netadata tine_stanp is positioned on 25

the tFI® aX?simhen flowchaftt shewliqeat ppeces@ingrim@ocggure of
shows how the Pi P netadata tinme_stanp.is positioned on
“Emecedune akes nhayPadke cPneiiane IS sbapged” far secepdary video

is a flowhart showi nga procedure of playback, control
streans;

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

FIG. 29 is a flowchart showing a process:mg procedure of the
“Procedu‘re.when stream change is requested” for =z secondary 'video.
stream;

FIG. 30 shows an internal structure of the' PiP_jnetada‘g:a:

FIG. 31 shows coordinates that the PiP_horizontal position and

| PiP vertical position possibly take on the video plane;

FIG. 32 shows how thé 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 E;iP_time_line_type = 2;

FIG. 34 shows how the PiP_metadata__._time_stz:imp 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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6 based on Picture in Picture; FIG 36 is a flowhart

showi ng a procedure of playback control based on

Picture in Picture; FIG 37 shows a relationship

.bet ween a Mai nPath conposed.of one 5 Playltem and

kasSdbpat hictarposedefturey SubPlayltem FIG 38 is a

fl owchart showi ng a pl ayback procedure based on

Pl ayl F§€- i3ff apmatfilowcher G sig¥ing a dicosdhaetos pheybacla control
processi:ng procedure of a seanl ess connection of

bagEe| @y | Ristrire 100 FiGt WS/ i s a . flowchart showing a

proceggé gwprocedure of a seam ess connection of

SubPl sSheyssa galahshsh ﬁm%?r%ﬂens% MFerErER cogpoged of one.
P ‘ t d

AAS E e Gl S e e S

Conb- |

A SFeL :l@;%?@fggé.hgﬁﬁ%n%%%%ﬁﬂ R, offse based on

R hgusst muﬂaaﬁna@ﬁcsﬁgnnent in the PSR14; FIG 43 shows
the status transition of the secondary audio stream

NUMbeFsGi Botibes PSiRicta ! éﬁoﬂﬁglﬁpﬁodésgwﬁwbcéﬁm (533) a%eam_less :
processi ng procedure of 20 "Procedure when pl ayback
ceonditian dfs Schabhgelenfspr secondary audi o  streans;

FIG 45 is a flowhart showi ng.a procedure for

sel ecFIRg4P Re nbravchagsrdpmiad @ Reasreany Paadeduny eameanless

for t cu ltem FIG 46 is a flowhart

Cﬁqgﬁfﬂ %gBégiﬁ‘%eﬁ}%cedure for 25 secondary audio
streagp, FIG 7sho art of .the STN taple . ‘
espec] a?l y rel ét ed 0 f"% PCTS?F streggﬁu&ﬂrﬁs 48p°t =

ﬁﬁﬁlﬁ@yt%.ﬁoﬂ@g?e%ﬁ é{ﬂﬁaﬁl@%@éﬁ&&w 2B Séfree%m | entry and an
J_nternal structure of a Comb_info_Secondary video_Secondary audio;

FIG. 42A shows the bit assignment in the PSRI1;

FIG. 42B shc;ws the bit assignment in fhe PSR14;

FIG. .43 shows the status transition of the sécondary audio stream
numbers 'in the PSR14; |

FIG. 44 is a flowchart showing a processing prdcedure of

“Procedure when playback condition is Chang'e_d” for secondary audio

streams;

FIG. 45 is a flowchart showing.a procedure for se'lecting the mest

- 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. 482 shows the range 6f stream numbers that the stream number
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7 of the current PG estST stream can possibly take;

FIG 48B shows the bit assignnent in the PSR2; FIG 49
shows status transition of the PiP PG Text ST stream
nunbers which are stream nunbers of Picture in Picture .

oPRESLAT. ST AR 0B F.G.S0bs A LlauehatL, show ng

he processi ng proce ocedure when stream
changad.s 48 UERILhe Bt REEShnlne 148 pokE S 51 1

a flowchart show ng a processing procedure for

sel ectigg 4bhenBRst sEPRIORIraake thed eyt SThetrigamef Dextde stream
current Playltem FIG 52 is a flowhart showi ng a
nEfienesshitth Preosetkanenaiberklof Ploterkiie Phbeurs PGeam ST streams;
change i s request.ed" for -PGlextST streans; FIG" 53
showsF&h BAtisr maflstchasttusboginarrhaupherdasgngypreradpre of the
Enbodi nent 6; FIG 54 is a flowhart show ng a process
“Premecthfreawhen fitreRRgChadRt d&s regyeses” ésrs%%‘v&sq%wstreamw :
the primary and segondary. videq streans are,

Lt PGxeth F G 6oL SR5MIBAg § SREPoRGRY pPFRPedure for

“whi ch I.tipl d_.Sour I )
YL B b SR, sBagkels SERUBRese AR e

Streapg; FL G a57fl%%§ﬁr@ns§8wf@@ set,r8BLys ﬁf}%:edure‘ of

primary video, FIG 58 ows EP maps each set for the
“PEbIE eV kHES SYhatiBhass aRdakyuesees; okCrcBOktHOWs reams;

Pl ayLi st Mark i nformation of the PlayList information;

25 FlI &G .6G3shhues Rmyhtstddl lstmtonmatdOmanspechdniingg system of

as chapters, positions where secondary video streans
Epkpdimerft] & 61A shows video fields constituting

pri naE[%/G and secondary_vi deos;

54 is a flowchart showing a process flow of a formatting
process;
FIG. 55 shows how the primary and secondary video streams are
maltiplexed; -

FIG. 56 shows a belong relationship in which multiplexed Source

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

‘Streams;

FIG. 57 shows an EP map set only for the primary v:i.déo;

_;E‘IG. 58 showé EP_maps éach set‘ for the prima;ry video and the
secondary video; _ 7 '

FIG. 59 shoﬁs PlayListMark information of the Playlist
information;

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

FIG. 61lA shows video fields constitutinglprimary and secondary

videos;
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8 FIG 61B shows conbi nati ons where the video fields

to be conposed are in-phase to one another; FIG 61C

shows conbi nati ons where the video fields to be

-conposed are antiphase to one another 5 FIG 62A .
showsFT& -PRiR ghews pombinatrienisriyerd bhewildeo tfhelds to be composed
even- nunbered l'ines of the primary video' s video

a¥e iy PRAEE NES RO apeELeRimbered |ines of the secondary

video's video field;., FIG, 62B shows a Picture_in
Pi ct ubF]i; i G ENPYS GRTRTPATHEOR SRS b &1 e8C FLRLES & Q%EOmPF’sed

a éi&ﬁﬁ% video' s video field match the 10 odd-nunbered

I nes Pa?ﬁet%é%ﬁhag?§h%ﬁdeofs video field;, FIG 63
showsgprd N ERE CASEs Waers 4 .gkvel, Viden, fd ekﬂ?{gé( FEOMhich the
anong nultiple video fields. constituting t primary

e¥bAlQOmdRea UiNEH &F dee HiBht-FwidRMsarRA8s MEididlgetch the
video fields constituting the secondary video are to
ebencompesed hivksoufptite swwnidargdiicgéo’tsheigesi ficam;and
15 display - tinme of the video field.Fy; FIG 64 shows
t he ciis Wkl eshiwes f el Ridepref imePsctwrdaiyage dép whgch the
di spl ayed together with an in-phase field of the
CPEPTRIVSVPdedines| @ B%e shHWRRThev b swiiedeo t Rtekd gnarch the
Fy of the secondary video is displayed together with
oS I PRES SRR Bhe  TREBRERE Yivtelch 71098 Fea 66
sho e a secon .. video field.i
i spi Ssacs SBuh Shar Rt SREE P et F o e rom amons

m%]i.gﬁﬁ;e #gk 4 k@eldss.zoﬁgﬂf‘@ugit}fag £he 23&‘_9%155 vﬁdé@cé?{ﬁdggr%iven video

‘deo field Is displayed on an o ered |ine

- £LEBd PR RGN atiofgOmu A5 1 EXPL @emtdien aef c a8t 8ness hel S8econdary

BD-ROM drive | b, ¢ read buffers 1la, b, ¢ ATC counters
vOdeo 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 E‘y of the secondary video

is displayed together with an in-phase field of the primary video;

FIG..65 shows the case where the field Fy of the secondary video
is displayed together with an antiphase field ofltl_'ze 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 £ ield is displayed

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

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

la, b, c A‘IfC counters



10

15

25

2a, d Source Depacketizers 2c, d ATC counters 3a, C
STC counters 3b, d PIDfilters 5 4a transport. buffer
4c el enentary buffer 4d video decoder 4e re-order

buffer 4f decoded picture buffer 10 4g video plane 5a

spart b ffer 5 ry buffer 5d video
% é%dé?ggg%ggﬁg%g 5f decoded picture

buf e 6a, b transport buffers 7a, b
buf érs SaQME{i %megggcoder 20 9a . mixer . lla
trapspert bgfd efophiBrsnteractive graphics. decoder
lic i'nteractive graphics plane 12a transport, buffer
25 #2b douf ferp i2a tkext based subtitle decoder 13a
transport buffer .13b presentation graphics decoder 10

4a transport. buffer
4c elementary buffer
4d video decodé;

de re-order buffer

4f decoded picture buffer

4g video plane

5a transport buffer

éc eleméﬁtary buffer

5d ﬁideq deéoder

5e ;e—order buffer

5% decoded picture buffer

Sg vided plane
‘6a, b transport buffers
7a, b .buffers
Ba, b audio decoder

92 . mixer

lla transport buffer

1lb  interactive graphics decoder
lic interactive graphics plane
12a transport buffer

12b buffer
1l2c | text based subtitle decoder
- 13a transport buffer

13b presentétion graphics decoder

10




13c presentation graphics plane 21 nenory 22
controller 23 PSR set 5 24 PID conversion unit 25
network unit 26 operation receiving unit 41 PlayLi st
processing unit 42 procedure executing unit 10 43
Pi P chBtrol puebendlt iurxigttgphded rgllangni t 100 BD- ROM
200 | ocal st.orage 300 pl ayback apparatus 15 400
tel evi 8l on B5R@@oAY anplifier (Best Mdde for Carrying
-Qut the Invention DABODI MENT 1 . 20 The-foll ow ng
descri Bés arcoshbelleient of the recording medi um of
t he prggent i hvention. First, a usage application is

- described i F5Fr&FGtion to the inplenentation of the

5 preseng invig iOQ“vFIG'n1 shows the usage application

| of the’fecordPngoHETh TR0 the present invention. In

FIG 1,cthe. rding redi um of the present invention
is a I%gal f%ﬁggggéggjggo. The | ocal storage 200 is

used. f£or supph¥tish adBtik9Ay RhBture to a hone
t heater system conposed of a” playback apparatus 300,

a tel exlsi orr1490isarodéaephy fueit 500, and speakers
600. Next are described the BD-ROM 1. 00, the |oca
st or agé2 200 rawrdetihee dxbcpltappackitappar at us 300.
10 43 PiP contreol unit
44 mixing'control unit
100 BD—RéM
200¢ i_oca]_. ‘st.orage
300 piayback apparatus
5 . 400 television

500 AV amplifier

{Best Mode for Carrying Out the Invention]
EMBODIMENT 1 |
‘ 20 . The following describes an embodiment of the recording medium
" of the'present invention. Fj.rét, a u;.sage applicatién is described in
relation to the implementation of the present invention. FIG. 1 shows
- the usage application of the fecording medium of the present invention.
In FIG. 1, the recording medium of the present inyention is a local
26 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—RQM 100, the local storage 200 and the
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 opos Siaflient piekian §éS
100 with tent 15 stared in the.local st 2 .
I RN NL N Yt

“conpose

The BD-ROM 100 is a recordi ng nedi um on which a notion
picture is recorded. The | ocal storage 200 is a hard
disk that is built in the playback. 5 apparatus, and
is used for storing contents distributed froma server

Pg%gb}rcg‘?t&igggﬁgtiﬂ %g_di stributor. The playback

Is™a digital hone electrical appliance
suppostednt redhd Jiwhchh GitR Iy ibRepicture
BD- R%f\%elgg. ﬁérbﬁg%g?gaﬁggé a%%g?a??eus 300 is also able Pl

ik orddMl-gad a content froma server 10 apparatus of a
nmotion picture distributor via a network, store the. L
downl TrededcspBt endgd A00 He d beadl dsitsdr elys: 200pidhdn the playback.
conbine this content with a content recorded on the
aBPrROMs] 08nd d sexpeth dpupefamd ngheorbrnieh disHi i edpir Wom sexver
100. ‘Wth a technology.called "virtual package", it is
TEPHiBNt recorded on the BD- ROM

.S recorded_on B 1
SHRREFT B! Foh B bR LS e Ry PR o ‘o LG e IR0 100 The
pgggﬂé% Qgpgfﬂm% 16he U 8RNt ol HMaitid=@ne cBeXénd $rom a server
escribed a production application of the recording
apBaiais 2F of mbbeopreseitrel AYeBEiOMorTREar 8Cositiarl, store the -
nedi um of the present -invention can be inplenmented as
dawhesaddd ebntempr dverentiisceh stioeakiel 208y endmarfoing this content
BD- ROM <Ceneral- Description of BD-ROW FIG 2 shows
wahhiatenhett serorded encfheaBBERAROWO O 8¢ éxpandiindsse e content

figure shows the BD-ROM and _Level 3 shqows a track on, .. .
EHEIBBIREN i FUPetHapILrY: Fal teaRiFpal Backdde”, it 1o

| ateral |y drawn-out for al t hough the Lr
FERELELY GPEe SAITARS “RIHHRRG OFr oI PROCT NS Garich & content
| €1 QUS| | Jhe $4@F&diSied on the BD-ROM
QvakL q_n J,tkgef lcgé#le%%%a%fea%dg ’ﬁ%%)gﬂg ed on the
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 inventicn

'can be implemented as a result of :melrovements in the file system cof

a BD-ROM. .
<General Descfiption 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,
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a volune. area, and.a |ead-out area. The vol une area
in the figure has a layer nodel nade up of a physical
| ayer, a filesystem|ayer, and an application |ayer.
Level 1 in the figure shows a format of the
a Fpplone @riesn Aralerlesd-tht BREROVBYe woilugeatha dotdy figure has
structure. In Level 5 1, BD-ROM has BDW directary
a Jayer msisl Badecpopl .2 waﬁh%éhd@éfert I d¢lesystem layer, and an

P SR GF 5 S e R AR R i e o o
di Th YLI'S i .
a%rlec 1¥ %a%r%ﬁgfg%ﬁ LOE%D E?]glbr el,}csglolrs a]? Ut%ﬁ% &xfdcjtﬁrgo Inlevel

1(%%%@4%@ &Eéé&!ﬂ}!ﬂﬂa&fe%ﬁ%ty difekudes files to

an extension I'S attached :

(Ooo%ﬁhéﬁnﬁlﬁ Q99Q2. QuEdb)recE&iggRgfé\/l hdREOLYider the BDMV

includes files to each of which an extension of n2ts
disecichrge hed pPLAOOKET. Bl secindyQO0ORI NG ) ditbclbig;, iahd STREAM

can .be seen that multiple files of different types are
darecieggd in the BD-ROM according to the directory

structure above. <BD-ROM Structure 1: AVCQip> First )

fi| esTheo PN IetPT: direstoaisiemludas 3 file heordrirbyanextension of

expl ai ned. FIG hows, a schematic structure of the

mplg &% Stﬁﬁ?%??t(ﬁgog%d“@ﬂ)en& on "nRts" is att ached

' lth te af: Z&(%bﬁa& FSOJ\ém é%%g)%%%s %%5%11?6%%F8% J\;éfan extension
oL NG Loy doBbo Aleity SRR binddIeabBEC2. Transport

r mat digitall streamis-generated by

convefd S‘ﬂ?ﬁﬂﬁdﬂi‘eﬂiﬂdr?eﬁn Miudes @iNeésattdbe8ch CEpReIch &y ektension
1) into an elenmentary stream conposed of PES packets

of uppes i25atexele?)(p0OD. m:;mwanﬁl ngoehenZelsénrent ary
streaminto TS packets (upper 'Level 3), and

si m | Brdsy; itoranebe igegnt HeatPredsipie ifddesr abidfer ey types are
stream for the subtitles or the |jke and the

aFReRgatt Py B e By RONS 3pPRyIingt Feafie Hinarb oFit BFarasure above.
PUrPOSES. hPUBESE 1T Habguer Level 2) 13

First,. ﬁlles to which the extension “m2ts” is attached are
explained.  FIG. 3 shows a schematic structure of the file to which the

extension “mZ2ts” is éttacﬁed. 'i‘he files to each of which the extension

‘“mots” is attached (00001.m2ts and OdOOZ.mZts) store an AVClip. The

AVClip is a-digital stream in the MPEG2-Transport Stﬁeam 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

‘Tevel 3), and similarly, convertihg the Presentation Graphics (PG)

stream for the subtitles or the like and the Interactive Graphics (IG)

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

13
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into the TS packets (lower Level 3), and then finally

mul ti pl exing these TS packets. Next, how the AVQip

havi ng the above-described structure is witten to

the BD-ROM is explained. FIG 4 shows what processes '

; b i NGhd HieerfWCha DL Pkl tiplexing these
;Lriél}gt}:é%?ggécﬁ qué%&‘fggggé%?é V\% tten to the&aBDRCg\/l ?
Té_eﬁ/aecjkeégsof the figure shows the TS packets

constituting the AVCip. As shown in Level 2 of FIG

4, a Nexhyt BoW SexAvalhpatevirs taeedboperdésrrsibed shlelcture is
f| gure) is attached to each 188-byte TS packet 10

wrirsdn tat ey BDRROMMGE ieppiaingsher BiG éa@howgzww:t processes the .

Source packet.. The TS-extra-header includes

TARIGKEL S TRORSTSEARBNE Hee AYCLAP oA FRatSUGH SoFR ‘i:%tqeﬁ?ar‘? hghey are
et LA NENTS PRCKE L LBRUES (0L 16 JBCO0E xS packets

" ATC . Sequen es ¢h of which is a sequence of Source
CRARkBL T he H?%%quence" is 15 a sequence of
Sour r | 4Ti
4, a“g.— £ kes reﬁfc?_é RGde? (shaded
?ﬁee’ﬁrrl va %i@ Agn%]}s{;al ncl g&‘gn t he (s
én?&o?%quﬁrﬂcﬁléjofﬂjﬁré ncisidgttacies wad éadcte- baBeyte TS packet
d| scontinuity". In other words, the "ATC Sequence" 1is

canSeipiRneg. tief Aﬁ@llipi: eopgekatate e 92-byte Source packet. The
Arrival _Tinme_Clocks referred to by the

TAr stwal hdader Staohsdesclhudéval TimkeSHID Sé§aéncks afaformation
continuous. 20 Such ATC Sequences const,ityte the

invEri iRt @ 850l bed o THePEEAROMSWTRUR |9 5ge decoder:
name " Xxxxx. nR2ts". The A as i s the case ”
the- Bl Lenppir i Fal L SRR e i §oauences

g"\"} 6115 \éml%%%%g{%ogg ou %%éadcq%tl J- afl‘?easAT@rBetqﬁgnce” is

'S recorded on

¥EL s/ h@f‘@b&rf lvﬁlel?(m%ntl ks referred to by
n%'%g; uting tﬁéé]fjlageglﬁsaswa dat aneng‘fh thg? IS

t%%uﬁlrrixﬁhloﬁnh@rﬁampbhaﬂcmcwdedat enai A Seenghde il Ined include
Sextet. Sextent is the mninmumdata | ength of each :
Yairkr&veX tené-badeed tsamtAYGitp” i s Idiorhgedvamtse the “ATC_Sequence”
plurality of file extents to be recorded. 14

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.méts”‘.

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 lendth called Sexte{n_:.

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

an AVClip is divided into a pluﬁ:ality of file extents to be recorded.

14




10

16

The tinme required for the optical pickup to junp to a
| ocation. on the BD-ROMis obtained by the foll ow ng
equation: Tjunmp = Taccess + Toverhead. The "Taccess"
is atime required that corresponds to a junp 5 ‘
di st aheet{fe deguane® foa Bh¢ W-idedt phatupohophysi dal @8 location
address). The TS packets read out fromthe ED ROM are
ors ttheeBDHROM. iubbbainerhibye dhe eBdl nyfingr equatalartien
output to the decoder. The "Toverhead” is obtained by
t he floMMBWF EREWSEAL FoPeW&S2Ehe i nput to the read

buffer is performed with a bit, rat alled "Rud" and .
t he Fifperagresecticr @ e ﬁegﬁér%%cﬁ'a%ogwrrgsponds Q:o a jump -

. S : Tovérhead, < (.2 :
of e St eRengofa d SRR oo R RS g B
stor g E‘g;%aectl{?%@drgég fek fidh t%% gbaﬁ(ﬁd Qe SOULRE in a buffer |

packet's, en supplied to t ecoder at a
cdranrstebaratasal hed chis Feganditgrhetdcodéd. Tahkeepoverhead”
the transfer rate of the TS Recording_rate while the '
id SbtpaskE by tBice foLiingteduntine weaotpe inptitit® the read buffer
necessary that, during Tjunp, the TS packets are
i€ qrrfiournad | witduepbitfram cheledatRwiif fad the tber of sectors
decoder. Here,, Source packets, not TS packets, are
inuehpuECEr bhothe s sgEreRRITTSEY PYASSECr esul't, when the

ratio of the TS packet to the Source packet 20 in size

i's 19[27@879,eaijt5i£2 Heeessar ¥t haRudd® i9¥g™¥FSnp, the

Sour ackets__are continuoushy t.fraom it ;

ut 1 o1° BRCACTS ARSY apC o B BoTaR) Y 5r -l LB GRa puster
] Recerdings ral & e ndl nghy, ﬂé&?ﬁ:@gyﬂédoé the decoder at
lgf%kgép%’ggg%ug%er c§8a§%§]§gﬂ£‘ tghe 1r:ead uffer tohat edoggo = e
aNPla iise ran. undarl how derok8PhgSaitieed by the

followmng 25 equation:” Boccupied > (Tjunp / 1000 x 8)

"X (Tl %REep8He xrdsRacende g rhke)S Recdhtirigipatendiide the TS
to the read buffer is represented by Rud, and the .
rackgit aratuppbied theheamgodar f dit s npepisageihad  bjurrsng TIump,

Recording_rate 15 ‘
the TS packets are continuously output from the read buffer to the

decoder. Here, Source packets, not TS packets, are output from the read
buffer. As a result, when the ratio of the TS packet to the Source packet

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

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

%192/188 XTS Recording rate”.

Accordingly, the amounﬁ of occupied buffer capacity of the read
buffer that does not cause an underflow is répresenteq by the following
equation: | 7

Boccupied 2 {Tjump / 1000 x 8) 'x ((192/188) x TS_Recording rate).

The'input rate to thé read buffer is represented by I-iud, and the

output rate from the read buffer is represented by TS_Recording rate
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X (192/188). Therefore, the occupation rate of the

read buffer is obtained by performng "(input rate) -
(output rate)", and thus obtained by "(Rud -

‘TS _Recor di ng rate) x (192/188)". The tinme "Tx"

r efdy bYat, ed éuff
| 8,10 AR LSS Doc 0 a1

oﬁtél@&éﬂi by % nginanpbat Gake{ 1920 dBRk) ratdien drepghntgobtained

fromthe i't is necessary to continue to input

by S pragKet QSVRéd&:thﬁg bisteh ake(1REy 1By ~t he tinme period

Tx". As a result, the mninumdata | ength. Sextent

per eXteehimaigxt reuAvedi 0 ioscupyithed re@d iowifden by “Boccupied”.
plurality of file extents to be.recorded is obtained '
ipyoktreinefoby ovlih goddouin® satd®Pent = Rud x Tx = Rud

x Boccupi ed/ (Rud - TS Recording_rate X (192/188)) Rud
x (Tj U7 Booouries /x (FE49‘2/T158§)3‘3R’:‘1@%65?CPF ng- F24L 8% )

1o PP 1 (2B e oo
%%@ac]—(gt g%}%ﬁié%téxﬂ%%%%% gﬁ%ecor d?ée.l.)gdeﬂfx'z 'As a result,

junp X ng_rate x

+ 0 24 RetfhmXizh88 1 2ndih Bea@es Nex akeent ¥88%)the hiceashs d:.v:.ded
file extent constituting the AVOip has the data

iheags hplieglakyt of afileakgeentharn Jextrenbriddtid obtained by the
calculated a.s a value that. does not cause an
fohdevitowaoktides:decoder, even if the file extents
constituting the AVC ip.are |ocated discretely on the

" BD- RORgxtEStpacReE < 2% are conti nuously supplied to t he

decoder so that -the data is, read out contlnuo %
during thel dyBeequpie R@dsﬂq&ﬁﬁ%@%ﬂ&ngﬁ*f% 1¥2/188))

Sour o6 packbl S SoRbt FEYCPAG "ohe 1 {16 GACEn: "R ST ™s-72¢°!
in Level 19 Rud—TS_Recording rate x (192/188))
~ 2 (Rud x Tjump/1000 x 8) x TS_Recording_rate x 192
/ {Rud x 188—TS Recording rate x 192).
Hence, . . '
Sextent = (Tjump x Rud/1000 x 8). X
{TS_Recording rate x 192/ (Rud x 188 - TS_Recording_rate x 192)).
If each file estent 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 1f 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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2, aplurality of sectors are fornmed on the BD- ROM

The Source packets constituting the file extent are,

as shown in Level 1, divided into groups each of

whi ch i s conposed of 32 Source packets. Each group of

25040 ErSRDKELS dettbRemre FéhRM bRttt aionf THY 8Burce packets
consecutive sectors. 5 The group of 32 Source packets-
cdons6idu gt éRe (E 1 extdBP) ara)hiazh shewn effliDeakent, tdivided into
the size of three sectors (= 2048 x 3). The 32 Source
q;-‘@@l%ét%aﬂélt of ethiich iHheanpeeed SET38r Soum-ec phtkeltman Each group of
"Aligned Unit". Witing to the BD-ROMis perforned in

- SGHFES PELXRFS @ﬁe@%‘ﬂ%‘ctﬂfhl@éwél saf offh@ppgionsecutive sectors.

correction _code is attached to .each block 10 of 32

TDECtHUP ThedhISGKCRI Rarkere & rotidbyFest (oPcydbdls which is
RSP SIS OF AFIGm B8 CoRT | & 2PAB i Sdybadie 32 Source
RRREE &EHSr &y ‘EQ& RhRed %eeeg?é f% %a§95& Gh ‘@ﬁggﬁéé Um.\:rr 'hUSWr:Lt:Lng

.concl udes the description e Wwriting process o
ttdwhé\@—lmm 19 pherBRBOM LB tA Bergl e’a edts.

expl anation for elenmentary streams to mul ti pI exed

i nto MuileGleilp3j sargeveor hﬂjm\act[fbﬁiccﬁieslngv&ﬁdmed to each block
el enentary streans that are multiplexed into the
WhBAGHRorFhe Theehbotikaritht thams o bermditiopl exdel is referred
into STCG Sequence of the MainQip are: Primary video
tﬁ?%éﬁqulﬂ RoHiopg axaeaessipg) the BDaRAN énsivissnef Aligned

Xl OO to OxII1F 32 PG streans
‘ﬁ*&%iﬂn s B2 @?a%&fﬁeer%%lb‘efm?bt@f P& SAIRISHE ﬁ%mq‘?gpackets
: 4 l, Secondar VI deo
PR B 00 DA 1 52 SEEIEYIEe ene mvcuso
t%okh@wgﬁqkﬂ@scrlbes t hese video streans, audio
streans, ‘PG 26 streans and |G streans. <Primary Vi deo

St r eanP mbhe R BRI ¥d ViefpDasd iieAM £ A1 SIdrBAFYy streams to be
constituting the main novie, ~ and is conposed of
mmlctgtaxaﬁanatofMéiﬂcwl@ndshﬁﬂﬁén Peeowi deo streamis 17

FIG. 6 shows the elementary streams that are multiplexed into

the MainClip.  The elementary streams to be multiplexed into

- STC-Sequence of the MainClip are: Primary video stream having PID of

0x1011; Primary audio streams having PIDs of 0x1100 to 0x111F; 32 PG

streams having PIDs of 0x1200 fo leZiF; 32 IG streams having PIDs of

0x1400 to 0x141F; and 32 Secondary video streams having PIDs of 0x1B00
. to. Ox1BIF. ' '

The following describes these video streams, audio streams, PG
streams and IG streams.
<Primary Video Stream>

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

and is composed of picture data of SDTV and HDTV. The video stream is
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in VC-1 video stream MPEX-AVC or MPER2- Vi deo.
format. Wien the primary video streamis a video
streamin MPEGA- AVC fornat, ti me stanps such as PTS
and DTS are attached to IDR , P and B pictures, and

B e L e TR ——
BRI B

ast ﬁ@s’l@ﬁdTB?s SeeondalcheVi €O IK, I €2 a9 idaB SiTcRAFes, and playback
constituting a comentary or the Iike of the notion

. cBhELT 6.5 B&ERimelUre uhit P Heidiirdenpl emRatest aldidye stream,

conposi ng the playback vi-deo of the secondary video

whtickdm aiuchttive playmck wwrdeolsvigafls BHrel DTiestaschedhereto,
isin VC1 video streamformat, MPE&- AVC vi deo

ist redhed OVirdeo ofraveEtat Wl diikdeo stream format, and

~inctudes "Video Presentation Units". The secondary

vi deo<SeFAFY ViR $35P8B” vi deo for mat, 625/ 50 video
f 1920 1080 . f t.
F GBS RREnda oYL £ orabie BALT AT ﬁ%é?g‘l{% commentary
Jr'%k% €5 R 8¥S hethial 9 lycguli% ’%{r{c{"?{é(tﬁ’f fx‘? P':.étﬁi@)(@%plemented

a pre eterm ne pot nt seen

Hy8bmsbindethd Btk tf.haea %Qoﬂ%”s)écbﬁhdﬁﬁy ivSdeo stream with the -
Superinposed onto the primary video is played after
priRaky M dpoistirebin.” ADeThiteo stremetondavy-Viviiéeo streamformat,
is conposed of a plurality of pictures, each of which
MEEGY upeC ivipes ext reatiof @metobr MRERHYLdeeyigeot stgream format, and
primary . video. As the secondary video streanms shown
inglppes “éildee@c;ﬁéanyamcae%nl%% rea'ﬁ%e 56CPBIRY ffﬂﬁ%ﬁéaeam is in
into an AV ip Is the sa wher e
S/ RAT: dRecso R oBRY S0 MPEPRI SXety PR CalPi SopRet or 1260
WX ﬁ%on ary .25 video streans". Ceneral elenentary:

F8a ‘be nultiplexedintothe same AVCip as the
pri rmrFXGV'Edgﬂoﬁ Eﬁaéﬂa:r!%%'&@%&ﬁ&ré%oﬁﬂéid&ew d8R figure shows
streans, are called "In MIX streans". <Primary Audio W
fHateanPy t8e 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 pr:.mary video is played after the t:Lme peint tp.

Thus, the secondary video stream is composed of a plurality of pilctures,

‘each of which is superimposed onto one of the p‘ictures of the primary
_ ‘video. As the secondary video stfeams 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 videc

streams, are called “In MUX streams”.

<Primary Audio Stream> -
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The primary audi o streans are streans for main audio

tracks of the notion picture, and the formats of the
primary audi o streans include LPCM audio stream

format, DTS-HD audio stream format, DD/ DD+ audi

st r eGhe frimary awdi OBt MRS §8 R0 SEFPERIMEPE AT al??lh% tracks of
stanps are attached 5 to audio_frames in th

thgtm Plaiargl Apsalele Eomats °F§hﬁé?rf15‘f3?—r¥@ugf'ﬂ 5 ﬁiei_‘ugs include
i
t%%%{% %E%Fﬁaqb/m?ﬁ%%% %ﬁ%‘ cAHE Qs P €S8Rk %gbﬂﬁs are attached

erng not recorde
tﬁ%&*ﬂ\’%@% s 1AUGD a§c§i@§9§e§n%r §H§ RAdgback rc@ﬁkﬁopﬁs%aerformed
I on plc ure 10 are called secondafy audio streans.
G 64 a8k a8 o PG s5del, e aMuohi§t 1 BAMNIAIS Stie®n which is a unit
constltutlng a subtitle witten in a |anguage. There
£ B ARl ok cdrittry 1 ofi tata eanss tdws s tesgect iheaglepo, is called “Audio
correspond to .a plurality of |anguages such as
PrfEsginishiod dpaiids e, Noprl t&thr éﬁ@hcu%eb@@%ﬁp*éaﬁﬁ%rded on the
conposed of functional segments such

BR-#0Ms BAT &t |Qi%ﬁi1@oﬁ‘t3¥%¢m%e‘-®¥eﬁ?]§’"a‘§§§’ (trﬁaFF%tofDéf pRBion picturs

Segnent ) ; a& dg D%flne Segnent); ODS (oj ect
a{?efq%%éeéeﬁ‘ﬁ%?ﬂq YaRu NS CEREP of  Di'spl ay Set
Segne The ODS. (Cbj ect Define Segnent) is a

functi ngl segnent that defines a graphics object
Whi chyySp P%é:? 1L g gr2@nThe sWPSah Sofsf Uelingnakubtitle written

segnment t Ines a drawing area of a graphics

1R b4 erdn gEhe ‘ﬁﬁr%eﬁreTBepHD&J(JFﬁqﬂ logt sPeéante tBagneatpectively
is a functlonal segnent that defines a. color in

cof pa¥gdat graaphicsl iy eftlangibgePCRdhsas Hnsmeshorﬂépanese, and
segnent that defines a page control in displaying -
Fsethit | Bhe a&ﬁtm@lem@ﬁeﬁﬁtﬂ faestiomal FTH L sich as: #CS

tF?éjs?eém't%%?é%mcgﬁ%%hz?ﬁ%a” & M gy pREMR Segitn s wos.
Ao gl 7 s i g o o
D?%%i%ﬁ set %ﬁeﬁg?m 3k WBbs %ﬁ‘j@k‘ﬂ? PPl A€ BEBmeSt ) €315 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 contreol in displaying

a subtitle. Such page contrel 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 achiéve 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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subtitles, which are not nultiplexed into the sane
AVClip as the primary video stream include text

subtitle (textST) streans. The textST streans are
streans representing the contents of the subtitles

Stbt D &hagagd éfﬁ ggﬁ%ulltﬂpiékfecﬁmgs%ﬂg@{\ﬂﬂiﬁ as the p:..“imary

conbi nation of t 5 Presentation & aphics stream and

wi8¥b SEtsédnganincivedl kegt asuhiGteaxd StextbrpastreailsG The textsT
strean> The | G streans are graphics streans for

sachbly i N isikesns itepresentinglchelkent atitey adt tie subtitles with
control defined by an.IG streamis an 10 interactive
ahembcér t bades.s compahe bBE-WWN h saandardr agt corbimaiticsy of the.
on a DVD pl ayback apparatus. The |G streamis conposed .
Bsesehhetion Grapkiqmstrsan iod S tPTStErAlclnGRlyed @ "PGTextsT
Conpogition Segnent) ;'PDS (Palette Definition

SS&GABNt ) ; and ODS (Object Definition Segment). The ODS
(ijeg% %%an ion Segnent) is a 'functional segnent

t hat ?in S 15 graphi cs object. Buttons on the

i nter i ' u i @f. : :
. ﬁ‘ﬁé ]\./Cﬁjsz%tégﬁg T%:éee }g%%ﬁ%l§yst%eaﬂg f@JI: a?%l@(rlﬁé'qnuteractlve

graphics o ! ette Definition

cORERBN! ) THe AAtKWHIORE| BREFEN dbhRledlady NAS BGCOEMSam is an
in drawing a graphics object. The ICS (Interactive
iCaapastivoroSegnErhati s aompaidiliconath segimidrddtdtve control on

" achieves a state change in which the button 20 state

a MRy pdayiacic cmpdantes wi Theal@setreperis jconpoTed ¢CFunctional
includes a button conmand that is executed when a__ -
SEORENEFBEB R Sopet @ i BRLFPCLiEP I CATROS L6 A0 SEgIeERN. ; EPE (Palette

RN GiPent) SBbenb Bt o “bEPERLAGh SHERR . e oo

. t Lok ' ] 25_1m ' . .
PRH0EE HORITHRchr SLGRURS. 122U LEL Bt tl, AP cerines -
gaéakaﬁgég egfteach, Ofodh@nr angesnc e jthe skigklk & deS drawn by a
referred to according to this description, the

- fieirbowtpgocaBubie §eestiidshebjpeegl anthapprds abhbedteedefinition

in the PID range of Ox0l00; the PCRin the 20

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

graphics object. The ICS (Interactive Composition Segment) is a
functional segmént that 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. 7 .shows 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. 'I;he right column indicates an’elementary

stream allocated to each of the ratfiges. 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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range of Oxi DOt; the primary video streamin the range

of xidIl; the primary audio streans in the range of

0x1100 to Ox1l 1F; PG streams in the range of Ox1200

to Oxl 2IF; 1G streans in the range of 0x1400 to

repbal ¢ 0xAB0) N tREDDISEROHU L Jev | HaeaBt e dhe Tanghet 0x1011 the
range of Ox1BOO to 5 Ox1B1F. As can_be seen fromt
ppsmaawaé@éﬂ Brrands, 18 HS 2ABRs FoPXtHP tor ?lﬁjaﬂrlyk“rv.l‘ae%treams in

SRR IS A o o
T AR VL O 75 o g

. gragkets of the primary VI deo stream Therefore, even

I f the primary video stream and secondary video

Streams &4re bBUbsémIre¥adthatmaoael fd4idn mabhecREanges for the
packets constituting each type of the video streans

prdnabe visepptredmtamdaf et thersesbndecpdedebystretns mireglifferent.
to the high bytes of PIDs. <BD-ROM Structure 2: dip
| nf or ﬁheu%pa@caﬂ@(of dhe d@@m@éﬂquacwtmammuf@ﬁ @@nstltutlng

extension "clpi" is attached. Files..(Q0001.cl pi
RIGHOZS GipPJCHEF AR ER it TekPRRLYIGH PXIqs £rp8 th&??a%é’ém of the

ARG L T o
%H%Ph%ﬁ%gﬂ%qgsgé§%%h§ argdteéjét?faaﬁl.rg ggglﬁlg.kgpﬁgﬁﬁgﬂeg\@ne AVClip,

Arf %@?é@]&té RehYEeS:L iy gchph%@(a ORI Aot BEFQIMY can be
I nformati on regarding the p; 1i)" "Sequence

dupt B 18 91di g toeY akholiaf %E{I"Iféﬁélﬁ:lh@gcaj’ ghe g ilgheoytAECof PIDs.
Sequence and the STC Sequence; 25 iii) "Program

| nf o( XBDSR@Y iStgutherei2: | ﬁibp Matfcomateégar di ng the
Program Sequence; and iv) "Characteristic Poi Nt I.Qf.o_
( CPI ( Mpxt arﬁesiesemlpqa%ﬁfé'leﬁ relwrdes afa@@ﬁr@app IFiPypels attached.

|nd|cat|n81the 2 . cw s
Files . (00001l.clpi and 00002.clpl) to which an extension “clpi” is

attached store Clip information. The Clip information is management
infomation on each AVClip. F1G . 9 shows the internal structure of Clip-
information. As shown'oﬁ the-left-hand side of the figure, the Clip
information. includes:

i) “ClipInfo{)” storiﬁg therein information regarding the
AVClip; |

ii) “Sequence Info{()” storing therein information regarding the
ATC Sequence and the STC Sequence;

iii) “Program Info()” storing therein information regarding the
Program Sequence; and

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

The “ClipInfo” includes “application type” indicating the

21




10

15

25

application type of the AVOip referred to by the dip
information. Referring to the Ciplnfo allows
identification of whether the application type is the
MainClip or SubCdip, whether video is contained, or
%.Ué%.oﬁtt#e RifCtHE esviSh dershas tar ByCend aJlﬂ.@dJ.nfdimatJ.on

addltl on . 5 above-nentioned TS recording rate is
rélRsatingetd nthdecOppiff 02l Bwes Spdprenicdchhioni of whether the
i nformation regarding one or nore STGC Sequences and

apG-cBequenyps icortakablip eheusMdin, prhathern dasenis contained,
that these informati on are provided is to

- opmbeLhenakily PAGERTSS ﬁéld?ﬂsm%h@%edi%&a&fla@ of nafglition, the.

system ti.me-base-di scontinuity, an the arer 1
ab@%ﬁ%éoa%&o‘%aﬁﬁﬁamhyng_ﬂ?&? 8 %%llplnfo

O o B, L eigh SRR
S’f‘({:]-'- %ﬁ:e@g%_hég:ids:ﬂftsséﬁgg}}c Re.on CAYRS lﬁft}ﬁf%‘?@uﬁ € - The reason

equence Info I's provided to indicate
tﬁé'@ r‘EPM@' §nESrWitelc aird bB@vide’H‘ SROkb pheeafiddiel PTAStify the
he ATCs are sequential. 15 The ProgramInfo is
p&ﬁﬁdﬁpmaﬁ:hatofl 1 Sadtem Hireebbborliccaht b tyRmogremarrival
Sequence”) of the program where the contents are

- ttoestass disHengindifyegr Amt iis &ogrenp of am@ngi:{sgpytlnulty is-

streans that have in commpn a tine axis

Pﬁ?ﬁ%%or‘t@%epir%uﬂo@@ﬁmwelfr&éé%ﬁ & S tar’i’é‘ Wo@?%r%hﬁﬁf pave the

SEEpAALs SBPR %e%@% OLLEY. the phayback soceceive
! | d be_not

PR L SRR, S oo

lBO{ZHé tlaatnswgkg \A?#ﬁ%mp‘:geoé'l‘égl%rvtgg%ﬁé 300 QQ@YQﬁﬁal

poi nt Ich the type of the video stream

- C han gﬁﬁe fPE@@?:aSD_fo& a sHOTAL e X bn ithadenetidaedstaheection (called

Characteristic Point Info. The lead line 25 cut in

“BEGor&hn i djueate’) afcltbsepupymn wherstthe topnbents @R, constant.
As indicated by the lead line cu2, the CPlI' is :
Heoeporeparhnfel pisegegumfot EPeReRE Tt SBRRANY &3k kavss in common

A FThaRER BERNEE ook o Al B RaCah Seahpecgroosen Tnto

’ 1252prov1ded is to prel_un::.narlly notify the playback apparatus of a point

at which the Program contents change. It should be noted here that the
point at which the Program contents c-:hange is, fqr_' example, a point

at which the PID of the video stream changes, or a point at whi'ch the

- type of the videc stream changes from SDTV to HDIV.

Next is described the Characteristic Point Infc. The lead line
cu2 in FIG. 9 —indicate_s 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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are EP naps of the elenentary streans that belong to

the AV ip. The EP map is information that indicates,

in association with an entry tine (PTS EP_start), a

. packet nunber (SPN EP start) at an entry position
agthBFemame oActhe sslementary spressatthat B’ﬁiom &fehegAyClip. The

stream The lead. 6 line_cu3 in the flgure i ndj %ates %
E%J.“@é?é%Bngf’r’f‘%@qfh?}é?‘hépdjs‘%artﬁ&fu%% asgpCiasion with an entry tine

AR R effoisgﬁedf%ft L ——

‘w%ﬁgﬁ% el%é‘)euﬁ%&gcﬁ p‘?clfesgzg’% "io Eé’m&'%%gr@ %%mt The lead.

131:[% E‘BB L:QrYVt@'l@f fﬂt}ﬂre 1B€£€atetsh§ gfos@—@% Bk are ﬁnﬁé}rfélOEtructure
I ndicating upper. bits of the SPN EP start and the

of”lﬁ&ﬁﬁpstgftoﬁ dtheafceass Unit (Non IDR |-Picture,
| DR-Pi cture), and the EP_Low plays a role of
i ndi &t i ngid owennddxistteodf t lieolBPN ERest acloserdit he tHES  the
EP start of the Access Unit (Non-IDR [|-Picture and
EP DRpPfct ure) sti&afli®aDl el komposed iof tke fhiiggee of EP nghs
i ndi cates a close-up of the internal structure of EP
wghghA@ .w.F@aﬁe@hﬂiﬁlﬁé A A ipjecesof Efelogp (EE Low(0) to
i gh(i) is conposed of: "ref to EP Lo

=ttt TRR. 6 Wil T Bl gicitiae Brer i

ok R AR VOB U e RS T30, PSP RERpt: ot

1t Hf:"ﬂé’i:[dr.]e Ljf}ﬁ?tP c@gk%%Rgﬁd "L‘;HQ%rP bl 18k sthen 3PNk Qﬁdic@@tlng lower

Access | -Picture, I'DR"Picture).

 bits olES:kfénSPNj@@t k{48 afd tha paEVeED FR i cg‘hthe-m@cés%idnlt (Non-IDR

line cus inthe figure indicates a close-up of the

IsPicintner endf IBER-RigvgurA’; i ndi cat ed- by the | ead |ine

cu5, the EP Low(i) 25 is conposed of: "isangle change

poi ntTEP lasw ildye . ehAt 1R ndic atiehisfn dRAdFatqfe @ close-Gp of the

SERBE TS PEPORTET CEREMIED P) AHR LAY ERpeleqhaine cat, the.
E?ﬁék%b{ﬁ_gé’]vg |C£m%r°%%ap$ghf%ﬁg’e%§ H&I\ftid[ Tsclgaﬁ: is a reference
value to EP_Low; “PTS_EP Highfi] " that indicates upper bits of the PTS
of the Access Uni‘;: (Non-IDR I-'Picture, ipR—Picture) ;7 and

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

'ﬁnit {Non-IDR I-Picture, IDR—Picture]'. .Here, “i" is an identifier of

a given EP High.

The lead line. cud in 1.:he figure indicates a close-up of the
structure of EP_Low. As indicated by the lead liﬁe c;uS, the EP_Low (i)
is composed of: “is_angle__chéngé _point(EP Low_id)” that indicates -

whether the corresponding Access Unit is ‘an IDR picture;

"I _end position offset (EP Low_id)” that indicates the size of the

corresponding Access Unit; “PTS_EP Low(EP Low_id)” that indicates
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| ower bits of the PTS of the Access Unit (Non-IDR
|-Picture, IDRPicture); and "SPN EP Low(EP Low id)"
that indicates lower bits of the SPN of the Access

Unit (Non-IDR I-Picture, IDR-Pi.cture). Here, ."EP Low -

: ld r i5i@an bgeptifipgs for Hentadorssg Un&tglM&fh—ElBRLOINPlcture,

Cllplnforrmtlon Expl anation 2: EP Map> Here, the

‘ IE@PPE&Buté) 2xpHai smd BFs Log (BP Spaciifl) ¢ exsnpineicht€ Iier bits

shows EP map settings for a video stream of a notion
ofpkhe BRN of ehelAccbsshbvig: ANpAtIRR Ltyiafung) cIRREXICCIDR -  Here,
picture, I-Picture, B-Picture, and P-Picture defined

- “HE) LREGA” ACRnak detiged st ftvﬁe‘-féﬁrﬂélfyaalﬂg ot PivER. Efghov-

Level 2 shows the time axis for t res. Level 4

i ndi c%ﬁlég Hfegmabien o &hER ROM and

Level tt iy P

tEZf nede. (e B Seenf Bhgitipla ng% a‘*%%-fﬁ?“%l@r °F16. 10
a%' &5;\5; fﬁ%tl@g&b%t%mg @idé‘@%l&rtegﬂeoml i%tién 9 dthre. Level

 inter en adj acent ones of the tine

1 pé}lcmss at blﬁloaltl%y' SF P RItreaBt Bhy fAReuses onkictheeFPB-Picture,

map used for thé notion picture is set to indicate ti:

at® F-Pivthie Hoeiead iy MPEGRS-AVET SafifRngedrin thandrder of display.
i ndicate entry positions (SPN_EP_start).

Lessb@ ahdwm thet timehexiatfor tthﬁaSlCt&PBayngVel 4 indicates a TS
Informati on> 20 Next is described the PlayList

phelfel meghence Af Fie BROBOYL. #Fst Spvel o whithaksE editdngs of the
"mlls" is attached i's a file storing therein the

ERaBrist (PL) information. FIG 11 shows the dat a

VR B R U LTIl 0Lt i

j(ﬁa Igg&‘lﬁ\?'g}) ggaf%f%emeét éﬁhn%ﬁﬁ@ Eﬂoaﬁ@rf@tt'ooﬁ? .The interval

fines Ml nPath; PlayListMrk
bbb OEATREE 9=rPhAYd: o3t Mad Kk }_:tcfh@itsdlef itpes? dbapberoximately one

ot her extension data (Extension Data). <Pl ayLi st
skobed matrhe mPEmpp arssd rﬁnr TtheMabhRat pibhboe et sehsto dpdicate tl
to t7 with the entry times (PTS EP start), and indicate entry positions —
(SPN_EP_start) in association with the entry times.

<Pl aj/List 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 line mpl 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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First is described the MainPath. The MainPath is a
pl ayback path that is defined in terns of a video
stream such as the primary video and an audio stream
. As indicated by the arrow npl, the MiinPath is defined
by a¥Fipstdalddsgrabegpithest iafaPhay Thenkairffethets aplayback path
Playlteminformation #1 to Playlteminformation #m L
thEte 1P| dgdinerh imftemmest PEre déftiepestvgam GUchnd? &heopTRgry video
pl ayback sections that constitute the MainPath. The

arjce 3@ PRAEC BEFSAR- the figure indicates a close-up of

the _structure of the Playltemjnf

i ndi &5t d89HTR 150 Wedd® PRECY 1P s|t?{%%'iggﬁg€f{se,ﬁefined by a-
inforoation. | ‘ -of : . C . io
ou s Y Pt S AT TR B ntomeiant o SlaY TR fpasion

: Ehé‘ﬂ eGiH0B | IOPmefid@efines one or

taA]%%P’gé?%q fic’c tﬁgp:%ﬁépglitﬂr?t ﬁ%%ﬁf@%ﬁﬁ% poJf nt Sf t he

mdHeABBEKa B glziyBACcR et &tionsClhdt Cosipg itdest tHd elminpatial
indicates the AVAip encoding nethod; "is nulti_angle"

t hat The i1Bdd chims haletimether fhgure t hvedilladpgkt encigse—up of the
mul ti angle; "connection condition" that indicates :
stwhettuee of thetPlayTseani nfyimaticnnndst indiecatigd nithe lead line

Pl ayltem and the preceding Playltem

‘hekef totISTC | dlBYIteRat ' | ABEEERRSIhi quets t hetomposed . of:

STC Seguence targeted by the Playltem 'In |ins t hat £ th
GEIR LRECTI G CRat HMPREI caPPhg cateT ¢ hd %b ft ngRe o the
h l.a ks Lon:, " tl e i is he IN int and
oho S RERor T o B he IR AvEREL 7 Ll he o goine on
%ﬁhog' in r@? e LBati o Bl AL ES\MRLChddS Blient ifier”
t%%er at %lr{li_cg%u ngﬁgﬁkeégggl?xhe Pl aélf tem b2 Pl ayl t\sii:nml e
+h AN JORE AGERSS thleativciiatl dnhdical emevhedNerid aupes drigla” that
random access to a md-point in the Playltem "Still
inditedt etshatwhettther at e 25nathet hbe t @leghtemue i stiuliti  angle;
di splay of the l-ast picture after the playback of the
* hEnddatdonermisiitand” " T tialligatepnshgtidfe s, nofetei ppamlessly

information'In tine" indicating the art point,of t o
CEPBgHac ke ct FHFE nd %qﬁé'lf'?ﬁe Fﬂ'lgor ?fg'lei 0 r'eﬁﬁ%]-'lfq rregfayItem'

Lo 5 P el e B IO, S8RALRD o

by the PlayItem; “In_time” that is time information indicating the start

point of the playback section; “Out_time” that is time information
indicating the end point of the playback section; “UO_mask_table” that

indicates which user operation should be masked b}} 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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information is conposed of '"In-time" and "Qut tine".
FIG 12 shows the relationships between the AVOip and
the PlayList information. Level 1 shows the tinme axis
of the PlayList .5 information (PI ayLi st time axis).

Level s 2 to.5 show '
gl Enésagwns BAECK TPBERR, 0910 or g, plavpack path
il % ugl n ;%515 %d%{ayﬁﬁy{:&rﬁé“ anfaf epFR iRy PI ayl tem :

imf or ma tem 1 nformati ol #2.

pl ayl;qgk §§Ctsh8ﬂ§ ahe gefdtnedshyps| Betwem! tamdAV@ltLp and the
time" included 10 in the Playlteminformation #1 and

efélmlsteﬁmfm:ﬁuﬂmhl oLl respewsi vbé ytimeeadst hésehe PlayList

pl ayback sections are arranged, a tine axis that is
imfiddratént (Flaghithe imYCELS)L | eeealiss2 it Betnonethe TREgo stream
is the PlayList tine axis shown in Level 1. Thus, it
that gesspbeeenapddbyi Bee £lafback path that s

di ff f h VCl def h l.

nf OriR | BHEVELES TS EBRET Tt IR He gl i BHEBR: of T HbeyTeen
ROM,100. <Lo T f

Jazg%:rat}altﬁ_gg tﬁéanggexp %@%Stf ]t-h ndOIPIlQW{Qn 3formatlon #2.

orage IS a recording

TH@ ?) gﬁ?cf:k EQStJ.&KSEQEQtde'fEHS@UyONIn R G 1305 PONS @ile” included

structure of the | oCal storage 200. AS shown

J.h Rhb 8 al i G4 €5 F R tie6 A dinsop e uem AF cohat ben P2 psempectively.
i nvention can be produced by inproving the application

whéay ehesé pyelbdclobethioris guer arsiuywst he tine @ixigttihesges different
200 and Level 3 - shows a track on the Iocal storage

£260.tHEhAVE] guténdepiist §stdrfinpdek THis aswdtee%ﬂ’lylst time axis
drawn-out form although the track is

SBEWR AaLeYRY Al ‘Wﬂﬁd. g 1erRpfsiRe S RS :PVAPUSIFEEK Boch that
gg%%%geg:@%f he l Vﬁf réagzggg%glglfl_]a-rh et rﬁ%%l&é?’n J.nformatlon

o ar eq, and

-1 ead-put. il A %eluggg t\e%' HEEc: ﬁaan o%h@héle@Mh@@oa

| ayer sical |ayer,
fil esystem Is%ggge @'@‘ﬁ]ﬂn application 26 | ayer Level

1in the figure shows a fornmat of the appllcatlon
| ayerThe follow:Lng describes the local storage 200 that is a record:.ng
medium of the present 1nventlor_1. 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 figuré 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, & filesystem layer, and an application
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- ShHSETHPFES qrﬁé@lééﬁ%*ﬁonag %% SBEPRORE FCHBIA o

of the | ocal storage 200 by using a directory.

structure. In the directory structure shown in FIG

13, there is a subdirectory "organi zati on#1" under a

root directory. Also, there is 5 a subdirectory
iskilevel ungerHeheigirechowy & dogantzal |’ahre#é;5plﬂaa¢wn layer
irectory "organi zati on#1" is assigned to a specific

ofﬂﬁnd decadfstoraget 200 lpy atsing. aTeretdreu skyutiinsic#| "
is assigned to each BD-ROM ' provided fromthe ,
pr oviTer thay dhrediiarvc oRstuaier e orfHiovinHie hFthe 13, there 1s a

directory assr gned to'a 10 specr fic provider |néﬁjgge%here is

o B R B NErTE s COFBG FRC  AE AR CTRERr gL The
S > 1o r of a
i{g%? og:ethF‘,ﬁ;§i dat%.lé) $1 %.Qeas (J,‘%gio 5.'39 a' Qﬁ?&fﬁé ‘fﬁ'okéde f

ormati on

m%w B@dtlSe(" Oﬁ%o%ﬁ:]eg c ?%Q&Q_@Aflgl Ebs:). Eﬁi"d;o each BD-ROM

("00003. thS" and "00004. thS The

pEovi M ol |Fki@srlaeﬁponents of the | ocal storage

200: the PlayList information, dip information and

AVO ipsch <dbdeakShet aget 200 iSt whdrbr ehe: diE@tiqry Eseigned to a
AVC i ps (00003. n2ts -and 00004.n2ts) in the |oca
speol fie X0F1deD inekedegp @usmgrulss B- SAFCespoRds to BD-ROMs,

formed by. nultiplexing four types of elegentary,
dvT berth A EREArRE RRGHD SEFTEamMEPPEELY oameiharLY to the

SRR PR M e o

f%rl om:‘le# 5.19# ¢,5At:Q éatﬂﬁ.%\élq -ayThi Gt :&1%0%9%0@2“00002 Jpls”) ;

erna ruc (re “of storage 200

c@‘t&sﬁeﬂxﬁﬁﬂnaﬁéﬁaﬁﬁ dopoecnpiti M@Xedow@@ dl@&'ﬁub(‘émp AVClips
are: textST, stream having PID of 0x1600;

(PODDBB YimAdsdi @nat Y@@ .hagtay. Pl Ds of Oxl ACO to

Ox1AlF; 32 Qut-of MJX_Secondary video streans having

Pl Ds Ghe GolLBGG.NG Ge SxiiBER; c@popEns b rodahe hoga hgtmraye 200:  the
of 0x1200 to Oxl2lF;, and 32 IG 27 streans. having Pl Ds
P3RyD% SO iosmeRian £ CLiks ipFRraldeid ars HYdedSst r eans

<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 structl.tre of the :tocal storage 200.
The elementary streams to be multiplexed into the SubClip are: textST.

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

to 0x1A1F; 32 Out_of MUX Secondary videc streams having PIDs of 0x1B0O

to OxllBlF; 32 PG streams having PIDs of 0x1200 to 0x121F; and 32 IG
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shown in FIG 14, secondary video streans to be

multiplexed into. an AVQip, which is a different
AVCQ ip where the primary video streamis nultipl exed,
are called "Qut of MJX Secondary video streans”.

| 5%%%%‘?%5€5¥1%%28%1QQFPE HRdd BLEXNRE iy iQleR streams

. romtl primary video stream
shE%h 08s rrBe SECRadahNaM 48Ges! EeAGEns AlebeahBd plekdd into. an
of MUX streanms”. FIG 15 shows a PID allocation map
aforis) enedh dsya dirffarant MUdlipl execk itheoptherSubiddpstream is
The left colum of the PID allocation 10 map :

- mubelsaixes , mtkt dyllledramgest MfUxPEBsondiney widgdt stotamaf . General:

i ndicates an el ementary streamal |l ocated to each of
el pmentmyestragmente the Phitinlaxed ieterr dyfferantchbychimyfrom the
to this description, the followrig can,be seen: the
PRLBRYFRMABD StEeamy FGSAPER §17 PRECMIY XhoRe SETeResogre called

Jhe PCRin the range of OxI OOl; PG streans in the
Pahgtt - BFX 054568t 0 Ox121F; G 15 streans in the range

of %}gcgg_w %%E—;i he Ledcakishl AW id.d f@e&aﬂggry streams

of 0x secondary audio streans inthe range o
mXE AR Dd\bhe S%@li}ﬁcofl@@méfw 860urt oFafke BT BRlocation
range of OxlI BOO to Ox1BI1F. <Local . Storage 200
mSpl Utdidaee2 mRtaplé Sfanhebosh@triDan> Thexigist dedan bedicates an
the PlayList information in the [ocal storage 20 200.
eAehehz (Y08 BOmpl H)catmdibd clacbxe rdieorariggsl.s"WHes the figure is
attached is information that defines .a group made by
reifpared) tapracmriippdy Shipldpmsadrtipan AdechPl&ying can be seen:

_Mai nPat h and Subpath as. Playlist_(PL). FIG .1 ho .
CHRCPE o BEP Uit AL Sgate rpt b, PP Tahiast ey PERLOAS the oR in
hown in the fiqur t Pl i.sf i r ety - .
t?’ﬁ’cﬁfbgees:o Lfl\)‘gil"‘ln at’ hE"Fﬁt(#rm i% q\?airﬁgé%h{?)dxggo?hta% 0x121F; 16

~setines nNanEatdy o Plody kbst-Mag:k 410 0FHBELRPST stream in the range

PllayLi st Mark()) that defines chapter; Subpath
JENDRIEMS;i eBcéhirydghine stoebpat i taedrahderof ex1AIBiten0x1AlF;
data (Extension Data). The internal structures of the
aPldayéteidanyf oided isureams P ephlet eangeafof rAxlBOA v OXIBEF.
sane as those 28 in the ED-ROM and therefore their
descr KbedanStarasemQt Ssrngkece Pie PlayList Information>

Next is described the Playlist information in the local storage

200. A file (0000Z.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 Sﬁbpath as. Playlist (PL}. TFIG. 16 shows the

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

the Playlist information includes: MainPath information {MainPath())
that defines MainPath; PlayListMark information (PlayListMark()) 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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foll ow ng describes the Subpath information. <Pl ayLi st
I nformati on Expl anation 1: Subpath | nformtion>
Whereas the MainPath is a playback path defined for
the MainClip 5 which is a primary video, the Subpath °

-+ ihsha aﬂ-azmadm)ahéu:adfe:fneneuemdesch@@m a¥e @i tped here. The

synchronizes with the MainPath.. FIG 17 shows a :
fol lssgngpdesciresi hherfidivastr doformatdon: he Subpat h

information. As indicated b he arrowh Q{ie tion>
(1 Qur-@LoaRiAt SMAERE LR CPReEAcsabPH: IPEppLh Infomation
indicating a. ty he Subd i n [

pi ecdihereag iy Q%I%OP&%(TI] H gr%ew%ﬁq atH GePind® 'ffgr 1:11% Ma:.nCl:Lp .

SubPl It L. c R
whish S8 B kied, xnfiEbBath Lbne Mlaybckia] UEfneg for
th%?fél{tl&ﬁ Ofhi NS R{(}ﬁ@ﬁ?&ﬁ:ﬂésﬁqh@ﬁf LR M[RPa8R . NOT e

e errenta y stream playback paths separated fromthe

Mai nRatd, 1 2RGoWS SESEd-@pexPrRss HteenkY pe rutbushofitig Subpath
how t hese pl ayback paths are synchronized with the
i MebmRedilon . WrenihdvamaSebiRbiay he amnwdlcgljbpa:ﬂlhsfmuneheeach Subpath
primary audio; PG 1G secondary audio and secondary -
ivitDedes T HestntBubPhaly inhéhestsiygchtope o8 the ﬁhmeWﬁl pBe Or more

using Playltens in the PlaylLi st he el ene 51 :
péereRrnt sﬁeaaawwénéamﬁw PP RS S |

t | t d 20 d

] ream%x%aoﬁéag abel 15 o aﬁﬁﬁc%%%z%dl%ﬁe-up of the
PI | t f %\%E:t d ribed th :
Stﬁﬁépﬁ%mogtruc ure oF‘aHEfO afll t:fnc :Ase |nd|(acat ed

by t h'?h@@u%‘@’lﬁ?tténﬂ delends BHeC or IS bEha dr§Mst ream playback
| nformation 1ncludes: "Cip_informationfile nane";

@hbpsﬁ&ﬂ@tﬁkﬂdﬁﬂbﬁfﬂﬁf '"MainBatlRf #md SECusdfO}d;express the type
"SubPI ayltemIn_tinme"; SubPlayltemQut tinme";
sheyiog Ricay khese irlaybaoll patyrcase asrsrncprenza?ecplwayhﬂémﬁ MainPath.
The "dip_information_file_nanme" is information that

Wiehqibey Subpbey Fhes aiSSuﬁ@P@ﬂé%r?%sﬁtﬁdeW@‘alré’ gfgio, PG 16
qse‘%gg}i%%{f f%ﬁl%yaggsscerc{otﬂdggy v:Lc%eo, t gsgaérl‘foﬂ y&ge ¢ IQ%chronize

with MalnPaths using PlayItems 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 SubPlayItem. As

. indicated by the arrow hcl in the f:.gure, the SubPlayltem information

includes: “Clip_information_file name”; “Cl:Lp codec._. J.dent:x.fler”
“ref_to_STC id[0]"; ;‘SubPlayIfem_In_tiJne"; “SubPlayItem Out_time”;
“sync__PleyIt.em_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 "Cip_codec_identifier" indicates an encodi ng
systemof the AVOip. The "ref to _STC.id[O0)"uniquely
i ndi cates a STC Sequence at which 5 the SubPl ayltem
ai ns. The" SubPlayltem In-tinme" is information

di S SWmat9bnt he SubPl ayl temon the,
fl]{é ln%ﬂ .ﬁn%? tg%&% B?ft he SurliCI i p. The "SubPl ayl tem

_trZese NRfn@Rri ek gakk Aot aanehqaling syeftem of the
the gthI ai bﬁ?%?rtheQPl ayback tinme axis of thg
awuhg.i p. 10 The "sync_Playltem.id" is information
uni quely specifying, from anong Playltens nmaking up
t he iR toasTl vl 0btruni e hicicates SEBRISpeans at which
synchroni zes. The "SubPl ayltem | n_tinme" is present on
tllmesuhﬁlayb’a@k aimge axis of the Playltem speC| fied vv| th

the sync_Playltemid. The "sync start PTS Pl.a .
i ndi BheSSubdleyTsen e taReUradyT Oi'@ajfﬁorﬂéﬁiz@ é et point

A5 i e GHBRE g etpse
ia)él Sliﬁne h%l.lebEg.s g%vv%lg'r uti_ﬁ.?x‘ﬁ% %q.n\fbﬁfmaﬁﬂﬁq SNl 8Y lah@Rd point

'ayltem defines a -

oB! aa@%pisg £ 8N BN tReSETHNRKY tYing et rofamharBhiep.

sync start_PTS_of _Playltem of the SubPl ayltem

i ndi %§Ss%élmymﬁleﬁtloﬂol9ﬁnﬁbem&ﬂyﬂ mﬂrquel'gesae{q:ﬁylng, from
the SubPl ayl temrealizes "synchronous Picture i
afibng UPEdyTtHemsaddkingnup athaitedagrtheday B 4T IEFFF‘ which the
can be. set in the Sync Start Pts o Ptayltem A The
Suth@ﬂtfarrewmnmlzaaseé['E?H‘eSUP?%éYIE@P-rﬁn THRET hE Pchr“rEnt on the

. axis of the,: Playltemspec:lfled PIaIt
R Ayoeek SEMOHPOR STEGEOEY T SPRELE Ay BERh Epb s thr pRg teria.

tb ﬁeasi% g{yggfsﬁ:éa'#og’% +%ﬁWF%aeyfé1§n"P 1 léaet@ss Rﬁc&'hfé @gm@léccuracy

case Where
gn E@ i Fied valye 45,88bo0knk td¥e the SubPlayItem specified by the
ync_Start _Pts o _Playltemand the SubPlayltem

JuB@h §3f €& tlbﬁt@in@)iaqsz}esehtametewpﬁaylgaqk diow SXISEanthE PlayItem
the 30 SubPlrayltemrealizes "asynchronous Picture i
dieetifii € with the sync_PlayItem id. In the case where the SubPlayItem

defines a playback section on a secondary video stream and the

" sync_start_PTS_of PlaylItem of ‘the SubPlayItem indicates a time point

on the Playltem time axis, the SubPlayItem realizes “synchronous Picture

'in Picture”.

In addition, an'.unspecifieci xralpe {0xXFEF) g_:ari be set in the

. 8ync Start Pts_of Playltem. The unspecified value causes the time

point, on the timeé axis of the PlayIltem 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. Inthe case where

the unspec:.fled value is set in the Sync Start_Pts_of PlayItem and the

SubPlayItem indicates the playback of a secondary v:.deo stream, the

30




10

15

<Details of Subpath Information 1. SubPath type> Thus

concl udes the description of the SubPath infornmation.

Next is described the SubPath type. Wen a val ue

ranging fromO to 255 is 5 set therein, the SubPath
subeyTagh Cedas rebataggrthrehopt aybatnkrepanhPidimrsdibPat h -
defined by the SubPath information is. Three typical

t ypexDetaips aybackpptit W foxpatdend? by Suhgath type>

Subpat h_types are expl ai ned bel ow. = Subpath Type = 5

Qut - @humsoreridsy idrRrdnrerdPEype off ths Safats hnngﬁ%lé’n- Next
10 presentation Path In this_ case .t em

SUgeeRE AR At o PYERur I SR BARIRTERN & Fo 255 28
o SR, LSRRI e e T e

i a L0418 i %9% difro - of
Slﬁ;g%an ?%%Aiﬁelgchpiesh eu%“é%)aby ?%e Sta'L tB a@glte?n&%%@;c ﬁglcal Fypes
pIMARat Bt 94 RPaIAR s ISy the GUbpaEn Mipendre explained below.

Asynchronous type of Picture in Pictfure presentation.

Pat h dubdathsTgpses 5t he SubPl ayl tem defines a Picture

in Picture 20 playback path which is played out of '

synchr opbzaci-omuwni éix afyOotrarfouruxtys: r emPithurei sin  Picture

the ‘elementary streans used in this path are
presentpitdgadPét o a Subdip-i.e. a.dip different from

a-Cip used by the Play]tem_Wen bPat h = 6. .
the StbPEIF iTRIudédeo %Pgﬁ%lt%bcﬁ L P3BEya in Picture

Path T f th Playltem | o, 6 e n T8 out—ofomux
< SOHER e Sutier PR AP B syl o

BB AR B ol |8 BTO00 0 U000 0D v o
sHURENE0ROUS 1 ¥R M oBrGblA et RhEIME SR BSEHH M H8Mused by the
PlayItem of the MainPath. -
Subpath_Type - 6
:Oﬁtfof—mux and Asynchronous type of ?icture in E-’icture-
presentationtPath. -

In this case, ﬁhe SubPlayltem defines a Picture in Picture

playback path which is played out of synchronization with an Cut-of~mux

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

niultiplexed into a SubClip—i.e. a.Clip different from a Clip used by

. the PlayItem. When SubPath type = 6, the SubPath includes only one

SubPlayltem. |
When SubPath Type of the SubPlayItem is set to “67, the

sync_PlayItem id and sync_start PTS_of_PlayItembecome Invalid and are

set to 0x0000 and 0x00000000, respectively.

Subpath Type = 7
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Path In this case, the SubPlayltem defines a Picture

in Picture playback path which is played in

synchroni zation with an In-nmux stream 5 That is,

when Subpath Type = 7, the elenmentary streans used in -

this @l d | {0 i | Edentation

W th ﬁ{e e e%le&g?gé%/ﬁoglié rﬁgaﬁn&v‘;}1 eugse?:}% 6:;:@?? equF.gﬁl?%ﬁ]b? oé :
pde, pl ayed synchronously. Thus concl udes the '

description of the SubPath type. <Details of Subpath

| nf orTvatimdn ZasBel giie o Elpydtefhr@efink® Gbjpectsre in Picture

Here, the three objects nean SubCips in the | ocal

- praviragep20which ay lplsyed nffosyrathmmizatidrevwlibp@n In-mux stream. - -

storage .200 and the Main@ip in the BD-ROM FIG 18
Thvoviss r ebhani Jekewth_BYPSub i paei alentRsy aft 5easageed 1n this

200, 15 PlayList jnformation in the |ocgal st ora}%e 2$O
PaHY adfe TNAFHEISHS o th&heptrOM  PevRItegT ViR isghrgrentary

i ndi cat bd.i t. in the | | 200.
R R Y A R PR o B ey B Bipefl 0907
SUbClHRS, “con1 SESO AN Yo Nl L -i%glg BRMnd SEPAPH A Yoo .

audi o stream a PG stream a _ stream Any -one
of themads1uset @pparBulBabbnielod e, SYRENIONHERip2@f Three
pl ayback. Level 2 indicates two tinme axes defined by
objeytdst information. The lower time axis in Level 2
is aPlayltemtine axis defined by the Playltem
i nf or Hete obharnthrekechlmods méare SukFiips 1y b Poagl tswrage 200,
time axis defined by the SubPlayltem: 25 As shown in
Plaglisgdnéornatioanin fhesteeal wioraae 205upme fer UainClip in the
Clip information fi'le name of. the SubPl ayltem
BPrifdfmation plays a role in SubCip selection,
sel ect.ing.an,Qut - of .- re : et _far..th
pl aybgic ’ %gcﬁl}oc‘fr? xgeplea% Pgéﬁ %%] ?’rﬁ%crrlﬁg%rg%rg "%ﬁtl?)gfa E1I\%>?mge 200,
p33yBl L€ANE WL CH AL £ vHY § 5Pk £X%RD rhBE BdNEna HeSMbiA®lip on the
stored in the STREAM
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 SubPlayItem time axis

defined by the SubPlayItem.
As shown in the fitjure, 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 OCut-of-MUX
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directory. It can also be seen that the SubPlayltemIN

time and SubPlayltem Qut tinme play roles in defining

the start point and end. 5 point of the playback

section. The arrow Sync_Playltemld plays a role in .
sSReEIsT wHiRG M el tPbagtdeimis thench2omifzéd aticrkdtirethe STREAM

SubPl ayltem The sync _start PTS of Playitem plays .a
dirdctoirp. determining a tinme point of the SubPlayl tem

intime on the Playitemtine axis. 10 Thus_concl ud

t he déscreptiarsof bene seabPdtipt nfidenatiBht aYI$§‘FNIN *time and

table> A STN Table is a feature_o

the P ayL|
- SHPTSHEER GG - HRePBEY RN eat PoEH R e#ag E5t50potfs and end

follo ng descrla?%s Pl a; Llst information in the |ocal
PSIr $[¢3 bl e shows, out of multiple

:lpgci ta[i%g {%29%. Tnate?léyé tf‘@LéA\’iq 'éf)ec:.fylng which

on f enane

‘pg}%?f%é@m aefor aﬂfbmrédow wgfchwuxtﬁéreag@gwtémed The

Cip Information file nane of the SubPlayltem
shAE Osmti phs &mq&aymeézﬂlﬁﬂa@d f£0Fopé althatkerfibnirey @oEEme point
Specific, inthe STNtable, 20 Streamentries of - °
offutita rsubpmyi\wm Sttty ¢dme asrulthep[?éaeﬁtermtmﬁwéxzw nd i p
and Qut of MJUX streans mul tiplexed into the Subdip

. are iTdisvicdnalhges gdwodraceiPtdion oft FB%@&%F{&F%HE%U“EUO“

FI.G. .19 shows an averall structure of a STN tabl e.
FI G. S9%A8R8S> within the overaII structure of the

| ?;'E'OLJSE;&, hxgl\geg é?argeaag‘éue yors tl'h Piéyﬁ?{%?ﬂ%&ﬁ%ﬁé“oﬂ i the BD-ROM

VN | e 8F§ ?C %ose%l o%oglcml ?ie%t:rﬂ%s?@rlg?m/st information

Vi deo reanentries (‘Secondary_videostreamentry[1l to
l%egggdﬁdélvgggpaég rgmm entry[n]) and the count of the
secondary video "33 streans (nunmber of _secondary ,

vi deoTsé r gam eaAbId eshows) . out of multiple elementary streams

multiplexed into the AVClip specified by the Cllp_InfomatJ.onwa_le_name

of the PlayItem information and OUT of MUX streams specz.fled by the
Clip Information file name -of the SubPlayltem information, onhes
permitted for playback To be moxre. spec:LfJ.c, 'in the STN_table,

Stream entries of mult:.ple In_MUX streams multiplexed into the MainClip

‘and Out of MUX streams multlplexed :Lnto the SubCllps are individually

a55001ated 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. 13,
stream entries for sécondary 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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The lead line hsl indicates a~cl ose-up of the interna
structure of the Secondary video _streamentry[1].
That is, the Secondary video streamentry[l] to
Secondary vi deostreamentry[n] 5 are multiple - '
St S AN GRSUEN 8FAE Sl bhses asrshasar siedikune, and
each has the™sarme internal structure as indicated by
the lhpadidddneimshesl hdidabes a Blbde-govarhephrentiésesucture
[] of each Secondary video streamentry indicates an

obr detheof tSeeonSecpndaiey wtdewn snteariilént ry i ithate. STN, the
table. 10 As shown by the lead line hsl, the

- SSupwlads yidddssrear ceimhrariid y[td $%CQ§@$§®3%%PQ9LStream entryln]

“Stream-entry" presenting Pl Ds correspond|
5 EBHHAPY \WIIREGICEF CRRANATSR S0 1t et&a{“ﬁe %ﬁ&&kcturer and
but.e" |nd|c

<SERBEELE v SR LBl o

condan¥nen f  each
Avi degﬁ'%econdaryAugB " “lnr%%agtgl ng' sregongg?sy al[J]dl 0 °

seldRaTS Whh&h &%@%eeﬂﬂyamﬁldm%%e"sl" iz Seforidertheof  the -
Secondar"y Virdeo StTeam Nunber; and »

&ﬁmﬁw%m@@ﬁﬂamyeﬁ&ﬂmn%he POt STC)

|nd| cating PG streans or textST streans which becone

pl ayakd e whemowtil" ilsy set thet he Seedndar yivedeo hsl, . the
Stream Nunber. 20 As shown by the lead |ine th“ t he ”
SS@@WLVlW%rgﬁmeﬁm@h&lﬂy[Ef | OURSFEEs f of ; T Stream entry

" Stream entry" resenti n PI corre
DS, P SE T Be PR ber the SraraaR e q*ﬁ?%%%ﬁ@am Number =

e R T T e

» i am
ggcon(}ary Vi %é% lgﬁq% J’ar 3hﬁugiegont.ﬂaﬁ]d\{lcdaetol r%ream Number = 1

“EER0 NGATY Se@é&‘i’da&f’ /i 88 Bsddtngh rifesedso Pl ayedilatwhgn secondary
"2" Ts sét in the Secondary Video Stream Nunber; and
al€beristrebas Seciehdbeyond daayaPl® WGt E11'STK )set in the Secondary
| ndi cati ng PG-streams or textST streams -which becone
VpHay atireaniibmber; Byl Peometinfe_Sreomirhfafgo\fdC_textST()"
St ream Nunber .
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 entry{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 Secondar'y Videc Stream Number = 2;
“Comb_info_Secondary_Video__Sedondary_Audio" ~indicating secondary

audio streams wﬁich bécome playable when “2” is set in the Secondary

V:Ldeo Stream Number, and “Comb_info Secondary Video PiP_PG textST()

1nd:|.cat1ng PG streams or textST streams which become playable when w2
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The sane goes for the lead |line hs3. Thus, the
secondary video _streamentry[x], which is located in
the x-th place in the STN table indicates to the

pl ayback apparatus the followng 5 information: PIDs

' iefseﬁ: sec ahdasgeoniddey vidsardtcemmeSworelr.ng to "x" when

x" is set for the nunber of the secondary video .
st redfhe t heamgl dewesat tferbuttbeof ledd sddovadahy3vi deoThus,  the

stream and avail abl e conbinations wth secondary ,
saEeRd Bt véane HTGAPCTRYIGR st WEARE. 1¥1k9ca el SRovike x-th place

L SHEAENLL e S eanal LB SADS I%ne fottowing
" f - - Pl £ . . h ) L .
< pRE R, LG Lo d DOk E8LL8: BRGKEL <o e unen

“}U’ ,dfg Sdif %@ tggenMe%a@fatché' Qé‘&?ﬂd L&gﬁéo stream; .the video
Video-format™ 1 ndicating a display fornat of the
a¥t#psusd kgaphandbcohtary vl sithdb@atdmy atadilspl@ombinations
frequency of the video stream FIG 21B shows "Stream -
weth rsecakiagy Saodind st ye arhsl emds Brazart SAsstrsdamsn i n t he
figure, the Streamentry of the Seconary video stream
i ncl UBES. "31¢f -showSubSPogam iafitryi"na@ndaf Bhged@ydibute” of the
information that refers to. the Secondary video . ,
PELFREM and 18960" r ef SEPE-r eam PI OFRF muisiEeppentry - includes
Jndicating_a cket identifier. of PES packets s '
cBhets titan PP ST 7 18R St FEmOSHIGE Tdentifier of PES
. d : bRt o JLher rdi ng medi um of
p% %gg{%r%égtﬁg gtllﬁ]\%ﬁtlh %népﬁg%ydé;sﬁ%ﬁeggp%%ﬁrfponent s, the :
BD- ROM\2| $@ -k Ak | 4985 bu Vi@ cSRHeET ~BHed EBHRA aDicating a
I ndex. bdmv, for~exanple. 25 Mywvie CbjectTinstructs a
cd¥pasy Eoemdt EOkhpragedwtechn drie" plaebaske” appacat sy a display
with a sinmlar description used in a DVD Video while
fBBdenddbjofc the metdewc ssraamynam ¢ control procedure to
the playback apparatus with a description in a ,
JaanEE%plaléa’éh’l@fﬁ “PRESNLRIRFYI SO 2 Sisicendphy vigso stream. As

i ndi cates the Movie Cbject or the B[%J (bj ect that |
sbEWRt 1% Ui LIo9Hrey e‘!;he 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 Cbject and Index.bdmv, for example.
Movie Object instructsa djmamic control procedure to the playback -

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

Cbject 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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These conponents are not the focus of the present

i nvention, and their descriptions are therefore

omtted here in the present enbodi nent. Thus

concl udes . the description of the recordi ng nedi um of ,

Lhei qresetie MSvidvBNE40Br 1Rl BYDAGK- s> FLG, 22 i .. -
shows an internal s?(%.ucture of tﬁegaég§%é%t céjﬁlr?g%gfa%satltle-‘
of t h&hesesmmponanestaremotThee HRYRAGK tﬁ@ﬁ?ﬁe@‘e% i%&ention arid
the present invention is comercially manufacture !
Hasledanrribbions ereahest faretanet v lsheWh ERe bb8sent embodiment .

L gure. The pl ayback device is mainly conposed of two

§engludpst Bhe I98SCRRBRIE HordpE Vithe eeicoedimn thetlAltn RF the present .
B{‘%%ﬁéed‘commrci ally by nmounting these parts on the
abi nef™and substrate of' the device. The playback

appar ]ggguf actures in this way conprises: a BD ROM
dri veq%g;gyread%ﬁff@fgsﬁ b and ic; an ATC counters 2a

and 2e1gSopy Lzers 2h and 2d;. AT
counters 2b %‘ﬁ‘é’é"gd%?g% '%%éé%tsegréuc%émgna% ge PSFBbaCk apparatus
dfi 1trer or3keand:deentd dor angpar a._ a

el ement aryé buf f e?n(EB) -4?;[&961})\%?8%%8%%%‘5%%&%&1& Og the present
imyeptilen ibufdmierdal Bty AeCQERE 1 rRHGL AL Ly butbers dhnd) structure
vi deo plane 4g; a transport buffer (TB) 5a; an '

. SOPEReRt dihe Bdbhee. (EBp Slayhacki deoidecndefibdy @%rrfuposed of two
, a

re-order buffer 5e; 20 a decoded picture buffer ;
RAT Q&0 SpFeHeETEES T bod faedisi Bademict e band ebhefeSproticaBtoffercially

udi 0_.decoders Sa and 8b; a m xer 9a; sw tches 10a,
b%og‘?‘gn‘j %%ae HAFtP0aR Bhe CaRdPSEt ahdifTulstrat8)of fthe device.
TRa 514 ti raghi cs _ decoder, K 11b; an interactive

qr a%hi’%%%l %%‘ga’%f%g TERIEACEHEPE Buffdes pam)compgases: a BD-ROM
dboité e1a;12854and £33 e?n title,decoder 12c,; a

f ransport buffer 25 (7B %g%;’ %Ep%yg eFTATPER 4F K é§7 source
delpeokkeri zk3b; 218 Ppresentmaid epugraphigs . pl Ahe lac, a. :
menory 21; a controller 22: a PSR sefingsz;adl’aséﬁﬁou%ters 3a and
SeorRAdT idherurdtt afd; 3 net widpditi bu2ber a(rTnggg Alr0B) ementary
receivi ng unit- 26; and the |ocal storage 200. Note .
PERERT dFBYuiputa stisge ddcades pHaydack-apearBhfSer 36;1 § decoded

not _shown_in fhe figure. The output stage is described
phgtr%ﬁengﬁ?.g?r,tfg a video plane 4g; a transport buffer (TB) 5Sa; an
elementary buffer (EB) 5c; a video decoder 54; a fe-—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 9a; sr;vitches 10a, 10b,

10c, 10d and 10e; a t_ransport buffer (TB) lla; an interactive graphics

- decoder 11b; an interactive graphics plane lic; a transport buffer (TB)

12a; a buffer 12b; a text based subtitle decoder 12¢; a transport buffer
(TB) 13a; a presentation 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 opgration receiving unit 26; and the

local storage 200. Note that an output stage of the playback apparatus
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with the aid of another figure show ng the internal
structure. The BD-ROM drive | a | oads/ej ects a BD- ROV

and executes access to the BD-ROM 5 The read buffer

(RB) I'b accunul ates Source packet sequences read from
isheoBHGN irMThéeritagphrsuf fBre ORBut, istagecnteateided hereinafter
Source packet sequences read fromthe |ocal storage

wiol thReaixr ©fcennther Zdigurer shewingy the ﬁgtgﬁla&Tst@flcture

t he Source packet, 10 Iocat ed at. the_ begi'nning of .the

pI aybé“@ﬁ BRAPDLAT 1S Hicn L3RS @ée&&@két@ SEp Lﬁ’qeﬁlj,}tes access

wbg% and subsequently outputs ATCs to the
e (B\gcketl zer 2b: The source depacketi zer . 2ki

iﬁiei&%% o5 RS,y 3, A6 0B KBLSe SR L B reaa

SR, Blg%bdsource depacketizer 2b adjusts the tine
of an input to the decoder according to an ATS of each

TS paahet zealionBErd¥0IRE S D@ dduenil 286 s IRQrEB PRk RRuences read
the val ue of the ATC generated by the ATC counter 2a
begorshs 1benl saoeags,2dthe ATS val ue of a Source

packet, the source depacketizer 2b transfers only the

TS paglb@tATLbcph@tem Paf14 reseBipatsing an ATS of the Source packet

TS Recordi ng_Rate. The ATC counter 2Cis reset by

i Jc%qar‘f@da%t ArSRegipRéng sy Eee a&ex@@ck Is§E5L e Wathin e%urce packets

AR LR B SR D1 BB e o s

LS t.o the source depacketizer 2d. 25 The
8 urce (jié%ac betl zer 2d takes out TS packets from

sourcefhepaslssé§ SN UL AGE hen D TP 1N 3.88B0S AN source
the TS packets. At the. sending, the source

sefaaisetdretn t2dimgljtHe e it i b sl §éndNold Rtk TPpatkets. At the
decoder according to an ATS of each TS packet. To be.

s rgpethd i urcd 7degpatiee izenedt adjerstshehy at e of ‘ahelnput to
ATC generated by the ATC counter ' :
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_Recorciing_Rate .

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

located at the beginning of the playback section within Source packets

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

depacketizer 2d.
The source depacketizer 2d 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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2c becomes the sanme as the ATS val ue of a Source

packet, the source depacketizer 2d transfers only the

TS packet to the PIDfilter 3d at TS _Recordi ng_Rate.

5 The STC counter 3a is reset by a PCR of the MainClip

a@nghé’lﬁoﬂi'éhﬁ witrothe vid1%ePhP fiid 8 dbnéfated by the ATC counter
denmul ti plexing unit for the MainCip and outputs, .

28NPEEbrREUILEE PaskelsSthatarg vhlow bhea sSuiiree packet,  the source
depacketi zer 2b, ones having PID reference val ues

dephokatidery 24 heraBlsPeromrdlystba THhigacket2do tthet RED Viidéer 3d at
decoders 4d and 5d, the audi o decoder 8a, the :

TBancaEﬁmn@eRa‘g@aphl cs decoder |lb and the presentation
graphi cs decoder -13b. Each of the decoders rec

el emeRRASTCEBERE Pad §tP I B gh FCReCPIthe M%HHFEFP Fpd outputs
and perforns from decodi ng processing to pl ayback

pFBEes& ng according to the PCR of the Maindi p.

Thus, & he,&l enpnt Aax %g Sf Eg‘ﬁéﬁﬁ'}w el%:i%xfl'é? :Lﬂu‘ﬁaﬁ&a@ﬁgcb?ae.mmlp and

after "bei ng passed throu
! | d K O deN8epidkedfi zer 2b,
PRROCE] Mg R eng B ehoen o d oA zer

Bbst Koy ISP B b praFedenué prilisied SlformRe bRl thd iPIbecordtbrsion unit
perfornms demultiplexing with reference to this STC

220tThiae RYB26 detedeSd4d snd Stbnithe bplixidegoden 8af chetimgeractive ~ -

SubCip and outputs, anmong Source packets out put
drephiics ifecoder clébdetp%mtpmer@@m@@@ﬁhéw erECPFiBr 13b. Each
reference values informed by the PID convers%ﬁ)n uni

ofAthg EReCHUG SSERLTRRSIEBSNERGY | At EFANS PES atﬁ}ﬁoegh the PID
der |Ib t h tat
A5 AR A A ST 50 et

a%%%?gfﬁ Qé%ﬁéﬁﬁo deco I'ng a% B]l%l gﬁkep%ase lt%ﬁ‘\r!tsﬁgems input

tPoC%aQ:i'l H@@o@@qJﬁﬂar pEiggt FABSEQr EhbsddiertneTBED4@iliSer 3b are
a' buffer in which TS pacgets bel onging to the primary

stbdeetsd readkasd i apdrpld yhackcbased aire dh¥WRIR o88thddfpinClip.
are output fromthe PID filter.3b. »
The STC counter 3¢ is reset by a PCR of the SubClip and outputs

a STC. The PID filter 3d performs demu;tlplex1ng with reference to this

STC.

The PID filter 32 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 'conve'rsion unit

- 24 to the audio decoder §b, the interactive graphics decoder 1llb and

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

‘input to each deccder 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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The el enmentary buffer (EB) 4c is a buffer in which
pictures in the encoded state (I pictures, B pictures
and P pictures) are stored. The decoder (Dec) 4d
~obtains nultiple frame i mages by decoding 5 individua

' tpeglareeoutpast fidal ithg PIER fiditear $bvi deo at every

predeterm ned decoding tine period (DTS) and wites

t he fTlanelemagesry boffér (HBdeébcplamebuifqhdndekbelegpictures in
‘picture buffer 4e is a buffer for storlng
thermnsesiedssat il EtRIGHTEHt & RPAFTPFBMANEE RICGHFRE) are stored.

process of the decoder order buffer 4f
i s a D FSCOP8F @?&ﬁg‘}%é’%’ttﬁénﬁrlﬂ&t%ﬁ ges by decoding
the decod

BRERSFL  FRE T Ve RER ik Ry PEEE ‘Iﬁe"r g every

ptcgé ééﬂ\ﬁ:h:{é% BL J.é%taEﬂ'né Her?B8 RiyEd U faﬁd%rfﬂ&% Phé r@'a}‘ne images

€ plI xe a |Is represented 5.by a 16-b
tgL@hga¢i5go afdnt he video pl ane 4g stores therein plxel
data fora resolution of 1920 x 1080. The transport
buf f erhé TBecbaets A chubé erpuffenhi ¢d ES packetffer for storing
bel onging to a secondary video stream are tenporaril :
naocorpt e e pitamret lobya dned Suep dhefdegaditepdedSs ¢f ége decoder
3b. 20 The elementary buffer (EB) 5c is a buffer in

~4@hi ch pictures in the encoded state (I pictures, B

pictures and P plctgfes) are st ecoder

. h
(Dec) Tga Jlé%‘f%q’?g RUFRS I fllsaﬁegflﬁg@resf-%; g%%%ﬂ%gthe order of
depopdu e %ﬁ?f'&%te PEFT e Saeett s o e Sk preg M gmiey.
Wi t e%a& ?%9?@5\1&@54& O:Lé e meindeP HedNeos- stdi@ng pixel
decodé ctur er 5

e is a bufter for storing

) ﬂ@%@éﬁéﬁf@tﬂé&ﬂ tBS pebhai-neddés oMrhbeideradtay s represented

pracess of the decoder 5d. 39 The re-order buffer 5f
Hysa d abfiteyUV oalwhannd nipet thrixdanr geéenefdg 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 Bb.
The elementary buffer (EB) 5c is a buffer in which pictures in
the encoded state (I pictures, B pictures and P pictureé) are stored.

The decoder (Dec) 5d obtaing 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 wvideo plane 5. —

The decoded picture buffer 5e is a buffer for ‘storing

noncompressed pictures obtained from the decoding process of the decoder

5d.
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decoded pictures fromthe decoded order to the order
for display. The secondary video plane 5g is a nenory
area for storing pixel data for one picture of the
~secondary video. The pixel data is 5 represented by a -
16- bigheYWY-¥aldie pudRdrt be M deduglianerdy cHBk@8g the order of
therein pixel data for a resolution of 1920 x 1080.
dddeidauth efufa Ftemeshe fdcpvdanooedckS tpatket srart for display.
fromthe demnultiplexer 3a, ones constituting a
pri merhe asdbmmlastyrexind plané iSgstsianmefprytansat fommtering pixel
and provides the TS packets to the audi o decoder 7a. X
date Ther borid epidhiret ofeshef seaPRARRY THigackeihe Qiggst data is.
fromthe denultiplexer 3b, ones constitutin

QBRI DAL ALE Rt T M TAFIS, 1 UAS PROFT PLEDB 0 Shfes; therein
and, provides the'TS_E,ckgg; ég th %&dio decoder 7b.

P?ﬁ%;é%ﬂbeﬂééb&@Fo%ﬁ I £ ?S‘ﬁ& ets stored in the

‘buf f he %%f@%f' gé os#o%%jsﬁa%lzﬁ.gﬁsalagx?‘%a%le?at%tg_Egut%%t from the

packet's t o Obtaln nonncénpresse _ data in the
abRGM 8h13ker 38N GnRYIRIN:S 1 Lhei DL PrAfdr fudhOo @2kaam ThisSfirst~in
achieves a digital output of the prinmary audi o stream

rIhet adi haReGOdRE phoveaBY efties T Haaaket so sher eddie deheder 7a.
buffer 6b into PES packets, decodes the PES packets

t o oblkd rm:fifencéinpsesss) 20masdbng dBE spdgkettise cupont from the
state, and outputs the obtained audio data. This ,
demehtindexes dbgi engs cUMPELLBE IRt @ sTRYAGEFY audie stream in a
stream The m xer 9a perfQrns g m Xing. the digita s
fagar ot f 4RE-PWCHangeat @ngﬁml@oﬁﬁg hﬁg aEﬁﬁﬂi?t&eéPBd@Pe auaio
7a with the digital" audio in the LPCM state output
9EFBRATT W& audi o decoder 7b. 25 The switch 10a

sel ecgy  Br Q¥ : i~ Be?é’cliét%msw@ o B RM burs

Mé’eﬂ{%itlg &)éecg]%?r g%% e F st or i HErer

or TS pac S rea -oca age 200 to the

caccondlany padides, desadrrs BHe PHIS pSwikéedh tH0bbtain noncompressed
sel ectively provides TS packets read fromthe 40

aB RAMtarinfthepeiebsateadniirampthe dhecsitssinedageli20lrta. This
to the presentation o : :
achieves a digital output of the primary audio stream.

The audio decoder 7b converts TS packets stored in the buffer
6b into PES_pac}éets, decodes the PES packets to obtaine noncompressed

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

jachieves a digital output of the secondary audio stream.

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

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

LPCM state output from.the audio decoder 7b. 7
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
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| t"(’ ‘FE? ail

graphi cs decoder 13b. The switch | Oc selectively
provi des TS packets read fromthe BD-ROMor TS
packets read fromthe | ocal storage 200 to the
.interactive . 5 graphics decoder lib. The sw tch .10d
BI-ROM <W'§ phchet sveend Sirppl tHenDocal sbbragp Al itogthe presentation
the audi o decoder 8a, either of TS packets of a
gmaphiesydecmier 38peam denul tipl exed by the
demul.ti pl exer 3a and_ TS packets of a primary audio
st r edhedeviteh piosxeglegtitaly @émrhtﬂ%l “é&érac%csts 19€aﬂwefr°m the

swtch 10e is a swtch between sup '
BIITHOH 97 hg PRak6tE H?aéiug%“ &Bﬁgﬂ’éiﬁlisgt, réz}g{%r1£$o &P tﬁ§ interactive .
I[p ket s ofo sgggndary audi o stream denul tipl exed by
I HE - FEnTF % e 3a and TS packets of 'a secondary

di Gust 11ipl . i . ;
The InEEEARARIN LI B BEPEP b e R R o spmrtytns
P aKehR1i ol RRI2NEH ng}.{:ﬂe;agfl'l@i PhERaM ¥ tp%liﬁ@fd@fahhio stream
er

accunul ated. The interactive graphics (1G deco lib
dgrcadesesd bl tHd eamlyigadxés Ga she TBRIRMAC 0L @rp:tl‘mery audio

| ocal storage 200 and writes the nonconpressed -
sigreaphdesut wiplegeiGypl e depul TheléxrreSact i ve graphics

(1G plane llc_is a plane in which pixel 20 data

- constlireusvHerhdReohpree SYEEC PEFWEEE DIRRIIVHEE By NokesupPplying,

decodi b oder_lib. The transport. buffe
o RboginE by ERSEAZ TS PeCKREkEFS © Ssiagy Agdig strean

I h
d%‘ﬁfjf %‘f’% rbfgb@har ggmlgi{ﬁ)a%l%gﬂary% crhwé %glée?(-r %f a secondary
aGQNS e F%Eﬂn r@emu%él 1LEX4 S, shEeamare Pt arggily

accunul at ed o a texXtST stream fromthe

BD- R@ﬂeleeaﬂépcsﬁebheﬁak sirage 1200 mifrert extwiageds packets
subtitle decoder 12C .converts the presented subtitle :

bebroyingt hapan i gt eban sctee it enpdesriand amcutnesatdre
bitmap into the PG 41 plane 13c. Since font data
st or édhs Ant¢raBRVROFAOasr (ERk d@@alﬁr kikpcggedes an IG stream

read from -the BD-ROM 100 or the local storage 200 and writes the i
noncompréssed graphics to the IG plane 12.
The interactive graphics (1G) plane llcis a f:lane in which pixel

data constltuting noncompressed graphlcs 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 temporarilj.r' accumalated.

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’éed subtitle

into bitmap using character codes and writes the bitmap into the PG
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200 is used for the conversion, decoding a textST
streamrequires reading such font data in advance.
The transport buffer (TB) 13a is a buffer in which TS
packets. 5 belonging to a PG streamare tenporarily

- p]%%%“%%eﬂ at §ﬂ1&:eTg%rxt0&§*§§ Bt 8t d PN GHRPED-FOM RO oflehedeical storage

codes a stream read fromthe BD-ROM 10.0 or
2608s Lesalros PEaaRv309i cHldaaddd ity 4 hextSosrrery esyeides reading
graphics to the presentation graphics plane 14. A
sEabtfchkedappear adoeandde screen by decodi ng of the PG
decoder 13b. 10 The presentati on graphics (PG pl ane .
13c iBheatmensporthauffer aifB)atda o3 drefier edh Whdrh T8 pac_kEts'

stores therein one screen of non-,conpresseg? aphics.
batmnoiegoty 21PG StacHemiy LRBPOERB G CHEY trifqt{:u.rrent

L
ST Ty T et B Ao TR AP Tal o yrites the
n%ﬁf%r&?g?% ?Eg@nﬂg reNted i dddrRaiBbh OBraphidsd plane 14. A -

Is currentl'y processed, anong a :

sBbfald LYypBhriRCene0fcfddrp bynteEoBin@mES the ek idecothe 13b.
BD- ROM | ocal storage. 20 The controller 22 achieves a |
pt aybeek peepéripdtioh thepiBRsROM:byplayer L3¢ fisng emaAy §EVINg an
pl ayback (i.e. playback control in accordance wth
atbe clUmmenscRbayliEot BrerTEhEsRID e SOCRER L Npn-gogpressed
register built i'n the playback apparatus, -and is.
gsappoyed of 64. pi eces of Player Setting/Status
Registers (PSR),_ . 25 and 4096_pi eces .of - r.al List
Regi Stt STEPRZL ARuag T E VAT HOE CAaR) A PPt elaylis
Pl-ayer, Setting/ ILStel; PRAnt 0 PSE8 RkeeHseBlaylist
Wgoh%¥l§°§en?n§h§%%§er?? < I ajiq/-[)%c apoi rrllt. The PID e. _ Y
i%%g}ﬁﬁétc‘ié?’pié”ﬂ"lﬁygfsif RYEFt=Y 1Sk €948 AYeErEntl Pbedcessed, among
the 42 PSR set .23 into PID reference val ues based on
a BeuSdiN tablrepi @k pEt PLaw@sist 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. playback control in accordance with

the current PlayList infofmation) . .

The PSR set 23 is a re-g'ister built in the playback apparatus,
and is composed of 64 pieces of Player Sétting/Statgs Registers (PSR)
and 4096 pieces of Geﬁeral Purpbsé Registers (GPR). PRmong 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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the PID reference values of the conversion results to
the PIDfilters 3b and 3d. The network unit 25

achi eves a communi cation function of the 5 playback
apparatus. Wien a URL is specified, the comunication

pid 2§§n@§tﬁgl fe%@%%née FSPuEoPRsEl iR HY s tEERe, and riotifies

connection with a web site of the specified URL. The,
trespabldsterente ofalade hof thenmentdeioal temaltsf bo the PID filters
downl oadi ng fromweb sites.. The operation receiving
3tuaint 268. recei ves specification of an 10 operation
made by a user on the renote.controller, and notifies
User Thepaeerdn Wik o? hudfloievesh fc ROTRER keatden fenction of the.

operatlon speC|f|ed by the , user e controller
piEybagkt fPRHE tUSer WiEHef dRl0AS| ﬁ?%‘ﬂ'ﬁ’ﬁdg the cogipiratkon unit

2§ SRR M lof U5 MBS0 ER L SAUECL e s
J{\I&%el Qégé rﬂ_led.s‘gﬁ%m EEE Qgtatbhﬁ hﬂ!aﬁ”é’ Q%%uéﬂpérﬁrﬁﬁéctlon allows

escri e i nternar structure of
FOM RN SER0%y Frolhfep! atRack apparatus. FIG 23 shous
a structure of the output stage of the playback
apparmielspefst idioWeckivime Jnigure, retéevertitspetcigiageion of an
of the playback apparatus is conposed of: a 1-a3 20 -
opadatiphi cadd by anderlba; thze gemotageenttroddeirt i o ngtifies. User
unit 15b; an a3 nmultiplication unit 15c; an additijon
OpewatipBdintprmagiony Mhishi insticakes (e crseation gpecified by the

[ tipl t t-1 d t
ofRn 151 FRR T RRer 10k ARe2oHl sl Peseffbn gpgoMaton, a

_ i ; ddi 15 d
g L AL, (e ARECATIEM ol ALL B crect

Séﬁghfgg tlplles the | um nance of pixels constltuting a
onconpressed' digital picture stored in the video

decodgfy sAomyL ik ans ekt ANeE. Of of -1 11T‘B£rr$eﬂabtﬂg:taﬂé of the
positioning unit 15b enlarges or mnimzes (i.e. 43

p$§y&adyghppafﬁnusonpmeﬂtsad db@pﬁmﬂedptheLmniegnaiestnumtuhe of the
oXiI:SuGto Sglagg eofS?:ile playback apparatus. FIG. 23 shows a struqture of |
the output stage of the playback apparatué. As shown in ihe figure,
the output étage of the playback apparatus is cémposed of: a 1-a3

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

‘multiplication unit 15c; an addition unit 15d; a 1-ol multiplication

unit 15e; an ol multiplication unit -15£; an addition unit 15g; a 1-a2

- multiplication unit 15h; an o2 multiplication unit 15i; an addition

unit 15j and an HDMI transmitting and receiving unit 16.

The 1-a3 multiplication .unit 15a multiplies the luminance of -

pixels constituting a noncompressed digital picture stored in the video

‘decoder 4g by a transmittance of 1-o3.

The scaling and positioning unit 15b enlarges or minimizes {i.e.
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and changes the position (i.e. positioning). The

enl argenent and mnim zation are based on Pi P_scal e

of the netadata and the change of the position is

based. on Pi P_horizontal _position and 5 PiP
s%ﬁiih&?la_rﬁlﬁﬁo&nbeéssﬂlaléﬁt@bﬁ.b@hké 3toPBd U the video plane 59,
15c"nmultiplies, by a transmttance of a3, the

andmchanges ofnhepipealisiennsii¢ utpow tilkainghconTeseddrgement and
pi cture on which scaling and positioning have been

rpeihos aecbrbyrs hasedabn BlP_aral eposi thometgdaha tantiSbhe thange of
The multiplication unirt 15d conbi nes the nonconpressed -

- titiegi t @losipiet ur eler eabaskdy tdve al3PhElhorpepueal pesibien and

15c nultlplylggﬁthe | umnance of each pixel by a
RlPaight¥@dneeSi0loa3 and t he nonconpressed di gital

A S )

R g B LB ey o

dHJ kb Eﬂl ' &:%13.9& ani RRAS B bh B0E havel bied! pedfRmbaNbP AL scaling
of pixels conStituting the conposite digital picture .

dHcegbedeivaingewnd tigy.i cati on unit 15d. The al

mul tiplication unit 15f nultiplies, by a transmttance
20 of Tak,mutlitépl icatiarcendt Iidkebsbimesthewmdnrgmpressed digital -
conpressed graphic stored in the presentation

Fgici e ¢ Srehkeod d t3e. afhauktiriidatdeni saitnidc 1r@gltlply:mg the
conbi nes- the nonconpressed digital picture created

JyipREce of| °3Rh Pi‘*}é?fg’é(t 3 &'ﬁaaﬁm%t‘q%:enﬁﬁ 4 RYH frget wcompressed

Lumagnce ot cack. pLicl. 2 . pSOL 058, Ohedtl @Lipiying
ac%\ﬁxt% ?;g 'o%réa%%lﬁlge@cl%% t&%ﬂg%i%ﬁééeof gu(% ngy Ctgxegéby obtain

a transm nce o tot ere’byo

aa'c@aﬁaggté &iRkgtere. The 1-a2 nultiplication unit 15h
multiplies, by a transmttance 44 of 1-a2, the

| um naheel-@fl whxels ieansoh bt NG heldipiiad, Py et trasmittance
of 1-al, the luminance of pixels constituting the composite digital'
picture created by the multiplication unit 15d.

The al multipli‘f:ation unit 15f I.nultiplies,- 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 1i-al mulfiplication unit 15e multiplying the

luminance of each pixel by a transmittance of 1-al and the noncompressed
graphic created by the ol multiplication umit 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

44
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-opfelatheplwminangeaof rahedist Cane

created by the multiplication unit 15g. The a2
multiplication unit 151 nmultiplies, by a transmttance
.of a2, the lum nance of pixels constituting a
nonconpressed graphic. 5 stored in the interactive:
oHrAR Cerdeqofehadde oM@ ikeliki pbheeitwiingnithelBigital picture
conbi nes the nonconpressed digital picture created by
cidreli- BZ e mivitipdicaoniamianiisShoaul ti pl yi ng t he
| um nance of each pixel by a transmittance of 1-a2 and ,
t he Mwecofpnessigd icgtaphiwnidr &t edulbinlies, (xp a transmittance
multiplication unit 151 multiplying the 10 | um nance .
' %i%ﬁﬁt%@, a BORGRIEERySed graphic .
obt aj n g co osrtg. ictUr§Gf Tge H :&Jansnitting
SERRPY eCelDE My HRTRE T 18° r TEEVEE, “FFORT anot her
apparat us n i.a.:an | [WaTiy & : gital
R e R
pfgtqﬁreatcggat@c@q# [tﬁ%w’ h12:ibASc2PPA &S 15 multiplying the
connected via the , digital nonconpressed video

190 ARe0 DY th e xEDBRASE Hidhi@ft dnbe ¢RIl tdPhh€ @he edncompressed
unit 15 together with audio data conbined by the

ghiptelc YreatBUSHYODES UGB SmitTtel pdesatiphi onitofl3thewltiplying the
hardware structure of the playback apparatus of the i

lpnisente efbedchrgritkelNexta i tsragenditbbeee tdfe @220t diengbE obtain
structure of the playback apparatus of the present

2eRPFERPIER PLCTHEE control ler 22 shown in'FIG 22 is

functionally depicted in_.FIG .24. Fl " .

f unct PEnaPIY BRI S PREnERRE PP 05 8 ogivay arom another
L. Lhe,J Lour. COPLaL HRE g2 DSt i Tntertace),
apPat Afud PO A LALDAL (Ao Berin B OMROREH Meau Intorface)

1A 2orih Bl GORELOEAMY £hé3 a®uBl X409 rrdhsediy,r @b th¥ kpparatus
44, These cofrponents performthe processes based on ‘

doheePSRI salz 2Be HOMIE Habbosi ngresopbatasedPSRUgoPSRIned by the
and PSR31. The word-length of a PSR is 32 bits. The
doinpok Dciain ofsthé mudpedticeeldi turddt 458 obrdgtheti Wth 4mdio data
one word of the PSR (32 bits) are referred to as bOto :
degipine@ry thgemixer Sa.

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 functionally 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 Z3.

The following explains PSR1, PSR14, and PSR31l. The word length of a

PSR is 32 bits. The bit locations of respective bit data constituting
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nost significant bit of the PSR is called b3l while
the least significant bit is called b0. <PSR14> 5
FI G 25A shows bit assignment in PSR14. As shown in
the figure, b8 to bl5 anong 32 bits of PSR14 -

repr esen '
ohE P S oSk B e s RN o 0P8 e, cne
n 6 SRER st oS RATR SR C UL bFP uRl £ Shi Lbgot bllgni flcant

byl@li@ SAh skNpFPSR1L4 changes, 10 the playback apparatus
pl ays a secondary video stream corresponding to the

- set vapswem@after the change. The stream nunber of the

secondary video streamof PSR14 is set to the initial

val ueri¢ OGFR" shawsl Hiteasshgnymdrd set PEBL14- val ue rangi ng

from"1" to "32" by the playback apparatus. The val ue

" OxFFAs ishown inmipebidured RAat o0 18rANIngdi £t 3ot F3R14 represents

there is 15 no secondary videg streamor_that, a. ... :

as SEERRIYIPPACRS & PREPRIMY WoteBetireale| 30T deentnbips one of 2

PSR14.is set to value rapging f "1 L. .32 in +h

P&&Fa%ﬁ'%gsfi %%9&‘%‘&%% o ggg%ar% r‘"@%%nur%lérgso%&awri%n in the
cond lde henb3 ki fRRI1desSs&h $RP¥R14 changes,

S&Saggbgénéfl\eh icglé"?éégmy-h&er or. notn the pl ailb_ack I

tgx pgﬁ%@cu SppaPatlL pabyBl ayddtbriaz§Coides Btrbde cdinesponding
) Presentation of Secondary Video Is enabl ed; Ob:

R ese=at a0k rHeE ahdachandedeoThes stlireab iredper et Bhe secondary

HDTV means a video with a resolution of 1920 x 1080,

wided ¥tdem wift BSR4 eisolseti bn Wie 12841l 7p@lucandO¥Hg’, and then

bit of b3l shows whether the playback appar atu}ﬁP i]$( ,
rgapabset gl Al¥ebde AgnEHRY TYPESS ardl oat Puttheniytargck apparatus.

Tﬁ%?%iﬁ%ﬁ‘b%%%%ﬁ%ﬁ‘; i fied 5820 S MaPldtes that there is
Secondary_vi deo ARRAAN i ndi . _ .
oy SORSRA L 60 SRR bl 20 LIcBLCRY 85 c 4SS Holihor been

%’41%%% 4. A6renepci PAL- for mRt L W shAeedy ifRoR(1” to %327, the
rame?sec node or a PAL-format :
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 play'ing a secondary video {1b:

Presentation of Secondary Video is enabled; Ob: Presentation of

Secondary Video is disabled). Here, HDTV means a video with a resolution

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. |
<PéR29>. |

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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video streamin 25 frane/sec node (|l b: HD Secondary

Video is capable) or whether the playback apparatus

i s capabl e of playing a HDOTV secondary video (Ob: HD
Secondary Video is incapable). 5 The bl of PSR29 is oo
15@&2aHeEr Vi ieRa Capritid iskYeamNth | giifgaheBseMARIdREBrO& PAL-format
not the playback apparatus is capable of playing a 50

vd2b stieari e®@5 Frame/sedPAbdé orimt HYi SiepnshEganddobis capable)
50 & 25 Hz Video is capable;- Cb: 50 & 25 Hz Video is
dmdepdisiredhe Thaypackrmppdesutie dasdrlieptf phaping he¢iDPSRecondary
set 23. 10 From now on, the Pl ayLi st processing unit : :

- v4geot @b prige 8gaprdask dddernys uaapgRlehnd t he

Procedure_executing unit 43 will be described. Since

the PITPeCBRt (6] AFREE 43 Helf2PHFLvAARpFaBeRLl Ry, (a8 indicates
escription,i irven in Enbodinent, 2. The m xing .

EEREPEIOLAPE e RAEVo1 Pk AREREBNTRC RET it OFHerheirw = 50 & 29

i-fzogl'@eOOfi.téq.eaB SE et@fcgéé@ﬂ;eanggg%: 19 &tﬁﬂ Video is capable;
eprf andatton 1s therefore given 1n odi nent - 4.

ogekai L soofuFyngtd onalinstbusiay e 10 Playli st

Processing Unit> The PlayList processing unit 41.

achi eytss tdshRudpk ayacdescHipt i bh ey ithle PSR CRSSI2IY

unit 41 plays a portion of the primary video stream

t hat &¢opmespondts tihea Beglieoh Ppromedsingi meit 04Ut the Mrocedure
of the Playltem 20 information. In synchronization .

SHeCHLELRe SN1t ¢Re apHfie Biogaduse ssiergtingibniy 43 siddd & described.

the vi deo decoder_5b to play a portion.of a secondary

vi deo S¢PFRahi® hAtE cHPPES né%ltt 043 8R%: VR PO Rtessing, the

layl.temln tinme tQ b PlaylLtem QutJtime of the .
SBBETYL S ATty BIEoablY Fu OHe R eoRg oL unit 44 bas
l%.ttrtli“ét H&ﬁle%tigﬁ%ﬁgy rtﬁeﬁﬁgﬁytf'o% L@Ttthlézgre tV\Qﬁ"nBodimént, and
necessity for changing a piece of aylteminformation
tre cRPBOLRET il HEethefoMeRibEe 1S empBaihaitad to :
change the stream nunber, the procedure executing.
uni t 4Deexklatces Fangr BstelleStiraetiusd rNeaflage]l ectPironessing Unit>
procedure, and wites a stream nunber of a new
secondaeyPiavidst miocassday it PSREievRe thealbadkyback. The
appar.atus plays-a secondary vi deo '

Piaylist 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 41 causes the video decoder 5b to play a porti—on of a secondary

video stream that corresponds to a section from S_ub_i’layItem_In_time

- to Sub_PlayItem Out_time of the SubPlayIltem 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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stream according to the stream nunber witten in

PSR14. The setting of PSR14 thus enabl es a secondary

video streamto be selected. The reason why the stream

sel ection procedure is executed when 5 the Playltem . .

sﬁ,{-‘%&?{ NBtl0Bsk$a .Chffﬁg??lé}?oﬁ fRld-eubus PNGR bheeSdMary video
able "I's provided wwth Tespect 'to-each piece of

sPhath t:eebkaf g ABt ted stireafiByumb@pRent tdmtina PSREONdERy setting
video stream which is playable according to a piece

o6f PSRRIy lthem émdfdesnt i sacorcamyovites FHtapen e dw deageten.

anot her piece of Playlteminformation. 10 The :

pr oceThi ecexer whiyntheistirean $7] enfs oRSRICGEIUERahy expRuted when |
status_ as shown .in FIG '26. FIG 26 shows the stai{ug . bi

the Fsviton loformat ioBckhebageed il aéd SO nuBeeths ST Table

the PSR14. |In the figure, the term"valid' means_ _that .

B8 1t RSSO FacBhICH O di oPAE%R (RARTPRE D L€ may
nunber . of entri tien | e t, ing t

WAPEDS | i €T e B oHieR) 2t Pt P bl a2 g Rocoraing to

a”ﬁfél?e Eg?l.a Ao NG £ SEREANGRAT Y ¥hHROLS 1898, dHHREIn®%o another

the PS [ (b)

0", the secondary video stream
pauBbesr of) aytrbem ReRb4mkei¢r € than the nunber of
entries witten in.the STN table of the Play Item or
(c) deredirogedsrenekeavairicabhit ediebrifcs FERhubehangd in status
entries witten in the STN-table of the Play Itemis
aisrshidwe jralife 290 FFon¥6 shovy j:hegs;_t'a_tus,'ﬁéa‘nﬁaw off Bl secondary

with dotted lines in FI.G 26 schematjically indicate .,
V3P GHPES THEPCRRLR LHPHORG L- t 6 A8 GHIGTE PR Wigh THd.d” means

' h : oced f - _
Sl Hars 9 e FERER D8, 20aB Sl g of e
n P d | . i . . d n d
SR S S ARG, SO UIPD LS, angaecaunn

" Procedyr g Mheinpk 8ybacle6@ndhht 0fa) SHehaseeadar;s wdeo stream
procedure to be executed when the status of the

fimdgbask raepREREAS shas” changede sitentiargoneieevehtedthatmber of
took place in the playback apparatus. 48 The A
tHer DERMAIrie minen tBan ddmm chabee ofsenbriessveitten ia the STN table
opfr ?:ggdlglra?/ Item, 6r {c) decoding is not available even if the number
of entries written in the STN-table of the Play Item is in the range
frém “1” to, “32”. | 7

;I'h.e frames drawn with dotted lines in FIG. 26 schematically
indicate procedures for determining the value of PSR when the status
changes. The proced:ures 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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to be executed when the user requests to change a

stream The "Procedure when pl ayback condition is

changed" and "Procedure when Stream change is

requested’ are stream sel ection procedures and. 5 are

descr iTH&d Here@hvgrt when Stgeamighangehisefenestedt ds a procedure
fl \é/charts. The arrows in FIG 26 synbolically :

Y& EFECTTRE §‘§J§E‘u§h? rHiRS FRERSSEF Y hehepasmiaitraamdeo
stream.nwier set in PSR14. _The notes attached o thg
arromrs%fgn ica éu*‘é%‘é’ﬁ?%gﬁ%?a%?ﬁﬁ‘gi'tlcg’a%%cg?%q and “Procedure
WHeRANSEELAN -chandbals i Lndhcat es that

st at us 10ct ra2§si tsl onq{c'}?S? e ggggﬁ%é%ﬁ\%%%#%ﬂ ggﬁ]cegures and .

dneTEeEck b RBR ¢k Akese Pl13C L4 1 AN, AuEN FaY @%);ggagcnarts.

D sk", "Change a Streani, "Start PlayList pla

" COr osha SRiraykt@nFimupe aipbel Nfal Thet iR flaytdils transition
pl ayback"” occurs. By referring to FIG 26, it can be :
aedhet hatondery atidee-simmamonedb@r asedUnheBSRI L, not
performed when a status transition 15 of "Invalid ~
| nval Fae eptes/gtitgched qo)khei e rewe uinslic@be téwensshehat trigger

hand status ‘transitions of "Invalid - Valid" and
< %?t&t\‘}e‘?l TIPS PRI o dGRT ihke §6¢e 9 -i Heindiraies Wiait a status

j , above-nentioned "Procedure when
SRS EEER o W O EN RS ssrosbruttaa: L viteR? takes place
it pRaByEhangen ks ‘%%&ﬁg”, "%ﬂﬁ%oégggﬁevg}nen t‘?’g?%t PlayList

secondary vi deo stream nunber is'se

ayvb¥akt d" »cTtbesf al | pwingede irkgs-A#he eve : :
F{lr iygger ?he status _traﬁﬁgi ?li %{d Theyté\'/enot% ! ?%éafé&gggﬁ" Pla.yLlSt
flagbeatesoddvats .t ey BRBIREM hpsbaa.| ogded: dam bBeseen that the
pl ayback apparatus. In such |oading, the secondary

apcgeonet Flemnd pEosrivres dre PSR rowdeartset a t=xagns transition
unspeci fi ed value (OxFF). The event "Start PlayLi st

P AyHRRY Thdnvat e’ endvahigaybaed 1dfrozess . basech®ather hand,
Playlist has been gtarted, Wien such an event occurs,

Sttﬁ’g 5 Sr 3l mt FWREn IpF At ck Vadhal 1ansh Yad idhah el d go through

%%Rt%%hﬁgﬁg eftr %si)g%h%gﬁlg}%.aé¥yy itgngoab%%ggger?ztr}%%%gr“Prc?cedure
when playback condition is chapged” or “Procedure when Stream change
is requested” is perfofmeq when the secondary video stream number in
PSR14 is sef to be “WValid”. |

’:[‘he following describes the e'vents that tr:igger the status
transition.

The event “Load Disk” ihdicates that the BD-ROM has been loaded
in the playback apparatus. In such loading, the secondary video stream

nmumber in PSR14 is once set to an unspecified value (OxFF).

The event “Start PlayList playback” indicatés that a playback

Process based on PlaylList has been started. When such an event oceurs,

the “Procedure when playback condition is changed” is executed, and
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The event "Term nate Pl ayLi st playback" indicates

t hatap | ayback process based on Pl ayLi st has been
termnated. It is understood that when such an event
occurs, the "Procedure 5 when playback condition is

‘ tﬁ$%% 3 ﬁ%&g@%&ﬁ%@@g thepsiecondagy v %%o“vma"

reamnu 4 is set to be "lnvaltd" '
eventrnChagesfermdhheami aindi€ al egbddiat 1rid1%aﬂi§s I’that a playback
requested to change the stream If this event occurs
prbessd basseepndasyLidtdres eheagrmimbyed. i (1tPSRIhdegstood that
“"I'nvalid" (indicated by "cjl" in Fig. 26), 10 PSR14 is

-wiet durhaavateentascceqeestied "FEveadire t he val ue that i s

set in this way .indicates a valid-stream nunber,
wheh (pdagback sopgRiion is ghaagedd. snah eﬂﬁﬁ%ﬂa%aﬂ@‘aﬁ?esemndary _

That is, in the status transition trl,%% i by the
Vé@%‘hts’“r@ﬁ@nﬁwp% Sy B8R ISsrShelBrPeh l‘?r

Invaijd to Valid. 15 Qo theoth
--&Vgn@é e?"%Pngé a’@@cﬁoﬁtﬁ%ﬁo Sgcl‘;géc]scd;ngary gg'{se‘r requested

t e P I e N/ d
PR BR Y el by A el b B iery videc
s‘cﬁgé&ﬁ%:&h@ ri$h @S‘?{Q@tf& » In%aﬂlcE”SF\’{lﬂdl&aﬁe@tbyt Oc@lnem Fig. 26),
val ue. Here the val ue set when the "Procedure when

pERI £aiB Ghange 4 valaquestediebseexetubadiimpenvslise Hat is set

- value desired 20 by the user.. This is-because the

ihProie cduaye inlecatltsy eanabt@rﬂj:efelasl nyppeplos the" vikae pet in PSR14
function to exclude an invalid value. If the event
i'sChuerfecsar camt™ Iovedid” \iffdmePsrEhet; 4sv i jthe, saspgy transition
never changes from:Valid tq |nvali g UsSe Invalid
R ESTHURRRr €7 RNb: CORT ST GHARGE ” SR PBTBERRRESS Foom Invals
tasgu;eg that PSRl does not becone "lInvalid". 25 The

Cross a Playltem boundary” indicates that a
Pl ay Eﬁe{ﬂ heuadagynasg tbeedhpaesedge Herfireb® &¢@¥rs when the
Item ounc?ary I's arboun dary between two successive
Ay dh £ RE ded aRlcknn @RSt LAPIFaVes M Vahedendndabated by sey2”
preceding Play. Itemand the start of a succeeding Pl ay :
it BTG D&Y, weren™ P HdretdieetiensiireessihasgPlisyrequented? fLs executed,
the event "Cross a Pl ayltem boundary”

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”l 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 ITtem and the start of a succeeding Play Item, between
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occurs when the secondary video stream nunber in PSR14
is "valid", the "Procedure when playback condition.
is changed" is executed. After the execution of the
"Procedure when playback condition is changed", the 5

tiee Swosuote PSREIPH YT heens .ot UF nhetevenvalGuissor Plaplén oundary”

to "lnvalid" Since the STN table is provided in . _
C@BHI% PO dBACERNERT R FGIEP| SiFaTeMmbeT 13 BFRAA L dialid”, the
chan es, a playable elenentary, stream al so changes.

St{en P ESRCK FPIK tAPRetS Fsag%%d’bswch gdnpafter the

f°p“$t fabErod B, LN SIEE U b, whe
@:9&% sﬁ‘lf ! ?&éhél’: RRSLAE $o! "”véPJ*.°~.ch’J %\fegrafésfq‘,s 26 NSpvaride.

art omnng a processing procedure o
slrE’cEéJ%ﬁQ 2\ \e«‘én@ﬂe BLERAR Keaol Hb-88s 5%&%@9#&13 EQEN Play Ttem,
secondary Video streams. In Step i s checked

inkerhey Toem ehansks,ya \H1deabst rAamehan i PGt réomtdleosdieq@s. The
-nunber set in PSR14 satisfies the follow ng conditions

stajus dmdngB)iorCindatmerh HoAsetbaSRIM div a pospaaprsoprdéte value

the video format and frame rate with the HD Secondary
for gashRlpabiian Py srecnting t@ez*steWa@dﬂh@apé@waqwcondltlon

.th I k t bl f
LSy 53 BEoR of N SRoBFR ot By PHHBL A |
o1 1 R ecthaa Y v 8%:8@?#%61%3019 s g ?grggggggnhggpocedum o

“ﬁfcyéwﬁr%nggén P[%fat%%%k' Boﬂiﬂ 15 c Eﬁ%eaﬂD ﬁ %@%ﬁ&ary video

Vi-deo Capability™ neans capa |ty 0 eco

sHEIAA4i deo steram and outputting this for pl ayback

while the "50 25 & 25 Hz Video Capability" neans

capablni Btep 651 decddi dig:cketOtfatane/ s 86caidary?bideo stream having
frame/ sec picture sequence and outputting this for
the @rgek. nunberazktl thofSRl4heavigbioes sheefol lawdngreamslitions ()
rate are witten, within the STN table, in the stream

angt [Bljut e of the secondary video stream 51 Wet her

{/,hg ek&n%%%ggxq a&_.}/) :VI I(Jja?soedca ] ap| lclortn ara’:lps%nt rc]: gr?e ngrldSeoH%ormat and
frame_ratewith the HD Secondary Video Capability or the 50 & 25 Hz Video
Capability, the playback apparatus is capable of blayiﬂg a secondary
video stream specified by the number storéd in PSR14; and

Condition {(B): the SubPath Type of the secondary video stream
is %6 {i.e. asynchronous Picture in Plcture)"

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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Capability are present is shown in b0 and bl of PSR
29. ' Checking these settings in the STN table

agai nst the value of bl in PSR29 allows for

det erm ni ng whet her the condition (A) is satisfied. 6

A t] f , S o X

s, LS s ohAl-P lvideeP cabdes PLEPSand 410 SR %2811, Video
her .t - .

cHISh %Ly e DHIREE: £ onSUh GG B O PERGOSCIMRLINg these

Qs ; , k ffhe StLRAMENT iasPSH2 % BBlows for
ség%gﬁga%g\?iegggﬁ“gtakggﬁiﬁﬁt he eSTN_t abl e beilng 0 neans ~

-déhaimibhes et nk® the paybadkapenrniis exhtdecdadary vi deo

stream \Wen the nunber irs 0, the secondary video

st r eafiteuntier ekeciRSRN14f iS&epel 5t aiShens (Fepnd§3$ are executed.
This is because,-as long as there is no secondary '

vi deBtspr 85 th& JuREECHe & ePe Rt t 194R RS HaSHISH &ej pumber of
the current Playltem the current value of PSR 14

Sh¥RABNBEL % P THEISEABBY ISR SETEARE dghete Spgpnt Playiten
that i t ed h St t L es.

1PnE e EBRAEPYC vitied. StFdRns (PR PROPSTNPE aBl Eh e by of the
to b t.0 ] 5 554 - - .
ohPaRE ke RoPhERe ok LN b L5 G AR08 enore

n8 Gy bk Obe HrRitE ebiNafcdrita /0t Blled WHIRIam . OfWikir EAgNnumber is 0,
entri'es in the STN tabl e; and whether a secondary

thé degoatinepmidRohsiaag htrebawininePSR Satibsfidiggatihed (Step 833).
condition (A). if YESin Step S54, the nost ‘
Tappriopieghesst raakonors tiereudisene Pregfidaghh yideo stream that
sel ected by - executing a procedure shown in the

heE Jveeta PRI} t 1HGtozee (R} ayedheh ditifarctErentds@yii by the current

Step S55). |If NO.in Step 554,.the judgnent step of

valEp G565 1&3&}{1@3}% Egtaﬁﬂeg'j udgment step is for
-j udgi her tk (o]a deg s LAV BBe number of
e roRBbr oy Shf S QR AHTES SRR Ry £ munber o
h1d:90; o5 0B)tres s Sl 8 a RS A drs SEEnt @rN QDI s Judged
s%?'g%ln'éggglﬁe vta eﬁse O(FEr&i ndi cates that a secondary :
6 Ble Ao Urieam &Rs580t ThesrepsEi L ctivd fallihoimhard&3utiped: whether

secondary video stream nunber in PSR14 is Valid. If
thlei sumtsizue 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 Playltem is selected by

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

. described (Step S555).

If NO in Step S54, the judgment step of Step S56 is executed.
This judgment step is for 4udging 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. T_hé value OXFE

indicates that a secondary videc stream has not been selected although
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set in PSR14 at the execution of asynchronous Picture

in Picture, the "Procedure when stream change is

requested” will be executed in response to the user
operation. However, if the stream nunber of PSR14 is .
thengatomdary vhésd litmeauimtmbahesm FERéAmMscHabyd. | $f this value is
requested" is not executed even when the user X .
seipdnakFRot RE Yer eveawidianaf tgrynrbeondus Pidtyee it Paghyre, the
will never be played. In.order to avoid this to

" hsseRTe Whep §t§é§¥“ Ghenveis weseskeg” M&’Qﬁﬁ?‘eﬁu’*ﬁén TesSponse

:t@ﬁﬁ% 31%%5&%%3?%@?3 SR SFacih hIRBETFE PFPRRR] Sont i Tovalid,

R%%‘Dﬁ_%(?ulaé KﬂﬁgH < negg% 15N §é5}eéi§ﬁ1&”o Es ST%LJI %%eggted even

IS na us-conc

whdi® t@@sﬁgélptdpfé&aeioﬂhﬁ p@&@@ﬁqgﬁeaﬂw%ﬁepgééf&ﬁﬁ%y video stream
condi tion is“changed” for a secondary video stréam

wil Grev@B beSpBaylddoweitabideh @yl #¢oti Phos esShdlshad, 0ceder @esigned
for 15 selecting the nost appropriate streamfor the

touet ORFERNaBARIdEMt tie skepstiSHilof as$6&hrdrivmschiedkiraginoficture.
whet her the following conditions (a) and (b) are

sat i S¥fhieace valibpeornaatr yoniddd s Ereasamuerry ieglréady Ret in PSR14
STN table. Condition_(a): based on a conparison of the

2y hpsghy BIFWHQHEPOFQG rEhBOF ot 2t it igds et B‘HF'?E%’/ iigefaintained
tre%?57 th the HD Secondary Vi deo Capability or the

(6P I'—Iz Videq Capability, the playback apparatus

i's. ci I‘Pct,l AVE n% c%s§§g}gﬂ'g§ﬂ %fvtgégﬁ%Egg{H:e when playback

Specl e nu

b to'no Bs (&)ang(eﬁe P P@tgécgﬁﬁﬁervicfé% secendary video

stream 25 i5§ .e. asynchronous Picture in

Pi ct rm)." .28Whian 5 hES@ﬂcﬂﬁ&QkSszﬂnQOEm;ﬁioe@sEDﬁg aptocedure for
pl ayback-permtted secondary video streanms in the
sSle¢tialgl ehe tivestp eppedprimtexstueangfomithe ddrexdc Plegitem.
Step. S64. 53 Step S64 .is a judgnment step for Judgl ng '
whet her %‘:e@@c:@ﬁ@jaity \$i6aeothe checking of whether the Iollowing

conditions _(a) and (b} are satisfied is performed on all stream entries

in the SIN table.

Condition (a): based on a comparison of the video format and

_ frame rate of a secondary video stream with the HD Seéondary Video-

’Capability or the 50 & 25 Hz Video Capébility, the piay—back apparatus

is capable of playing a seconda_fy video stream specified by the number

- stored in PSR14; and

Condition (b): the SubPath Type of the secondary video stream

s “6 (i.e, asynchronous Picture in Picture)”.

When these checks are completed for all playback-permitted

_secondary video streams in the STN table, the prot:edure exécuting unit

42 executes Step S64.
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stream satisfying the condition (a) is absent. If YES

in Step S64, OxFFF is set in the PSR14 as the stream
nunber of a secondary video stream (Step.S65). 5 If

at | east one secondary video stream satisfying the '
condition,. (a) dis pr Ny oS 904+ and A&Pdary video
S66 i§§e§? ut &:'Lfc%’“%?l gpéﬁfé%,’%ggé'ﬁjﬁéé}éﬁéﬁtg %‘s made o_nary |
sShNEle; HURNG HDGARERGATN) Ysdaboi caBYES ahistlyise, xFYF
n dltonz-’a,the

e condi I rst secondary video streamin

i & QRdEe PBRADGRM thl Ebhge ST Numdbleos af isstbrdatiheideo stream

conditiron (b). If it 10 satisfies the condition (b),
(§¥dfedsy . set-in PSR as the stream nunber of a ,
secondary video streamin Step S67. If the condition o
(b) iXf notlesat sié egcondzey ondaestregBosatsfaing\iHissgondition
Stream Entry cones first in the STN taple is se ecte% S66
(&) drd DPRIRDL, t Flesls 866 AMaYYS \Andedt e PESES EXEFEFSH ng™1 RESP 500
condition (a), and th ream 15 -nunber of t .
2 caPaETRRT S\ R ry HIEGhSEr oM BT PLORERTY (ifp Streams
S68) . .Through the pro ur ] J.ate :
ssbcbnet, 20T deno T st R f oFs Bt e EoR By o oo 40 the
okl SLoledyl fy RFRl 4oy T £ Atliudess L SRgeloont) . If it
procedure”for selecting the nost appropriate stream
sQHDEr s 20 RIdEdi29ch S(19 ,f baneiharst sshow PgRaagprbeesisidag number
procedure of the "Procedure when stream change is
oFeguesd@diari;ovidecs atepdar yn \dtdeo S63t ream Assune t hat

t he secondary video stream nunber x is.specified by, ‘

t he udErthepermtitdonntele isnnethsaspefied.on pee@idptygvidec stream
unit 26. In-this 25 case, whether the secondary video
whbpedthrehmt Bre nyuadrees 153t isf tlag STHetak it e digcted from among

l tggnr%}cto:ngg§¥ &?&eggggég’ﬁ i_sgtgh C'k%dtstibennch%g 12}1\1/ aCP e,oand the stream

| gLaat L | secondary sWideQ psri4 (ste
5hi ?f&%%?&%%%@%%@ﬁ \hfﬁddgg 54" Capabi | ity, the P
Jeedybagk-RRPALAL USrbSekiaRabk8e Oho bt a3fdR 1886 OBEEdary video
stream for 'tﬁe current PlayItem is thus stored in PSR14. Thus copcludes
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 oper'ation_ 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) i checked in Step S71.

Condition (BA): '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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vi deo stream specified by the nunber stored in PSR14;

and Condition (B): the SubPath_Type of the secondary

video stream is "6 (i.e. asynchronous Picture in

Picture)". 5 After these checks are conpleted, the
Cipslgiteitty st re pifaybhep &pbaratss exewapealdle lof Slepiy 2, sacondary
judgnent is nmade on whether the nunber of Stream - _
vadeo i yreafn shecsEednidr jheindebest starsl fior PERE4 £umdent
Playltem in the STN table is 0. "0" in Step. S72
rreansCthma pBlary bblok -rPrithtBype off r bamsiesopiasgntideo stream
ang e secondary videog, stream nurrber |n PSR14 is 10 :

~ iRai ﬁt r%daES?@HWf Pifpettendt PACTHEEISrep S72,- the

| orERe el D SR e RRORH £ bRl e3h s Beep 572
:39GANIALK. i080,51692 SRBGLLEA PiaddBnUficher. the munbex of

operati on IS equ to or han e tota nunoer

s@fre&ﬁ'%n%&&@Q'BfeE‘Eé 588ohdh 61 RIN sttéQéuﬁs %BQ M@Eﬂf"ferﬁﬂ"@layltem

15 nunmber x satisfied the condition
ipatHesEMe Tabhe igomdi bpenn éu‘%: SA2 %Ie&ﬁglﬂhﬁﬁ%:l ﬁl@ﬁo emtted
the nunber x is selected and set in PSR14 (Step S75§
stheam N@ prneStmp 8R4, thdeerodgrentvisieepsufes8t apmSFH jirs PSR14 is
executed. The éudgrrent step is for judgi ng whet her
mﬁh@t@ﬂ}?ﬂﬁbr(sﬁeps BUFF. Here, 20 "OxFF" of the nunber x

is an_"entrustpent nu whj ch neans that_the
5ol oot %hénﬁ&sprg'é%pr%ﬁm@gn%é ROy SSARISH: s executed.

h l.ef h
T SORY B2t b e SRR bt A g sgeoncasy
V'Jﬁeg %ttr% ééq %1@3 egﬁé él 'rd% % 1%?1”1% %E@gi 3 BF e.l.%wer than

in PSR14 mal nt ai e ‘nunber X 1S

tiRoraa zlllﬁﬁi?erp()?‘%ﬁéséﬂl%aﬁ5er§\frlg§ﬁ’§ RSP+ M Ve iahd whether the
commenced.. In the loop processing, the checking, of

‘nnhbéher shhesfibdd ahiengomdindichi OR) i s ISatt sfitedfies the condition

performed on all secondary video streans witten in

Bhe statagamespedidd edf by HeeSTiNnpaD % isComdiatiegnapd)set in PSR14
based_on a conparison of the video format and 55
(BESReSTAtre with the HD Secondary Video Capability or

the SQh %% S\ée%e&é the judgment step of Step 576 is executed.

' Thg judgment step is for judging wheth_er the number X is 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 apparatus. If the

© number x is not 0xFF, 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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Capability, the playback apparatus is capabl e of
pl ayi ng a secondary video stream specified by the
nunber stored in PSR14. After the | oop processing is

~ executed, whether, at least one 5 secondary video

st ream sat,i sfyi he ¢ | & S 59 &25 ﬁzV'deo
fFateato o B BB Eeoriory T SRl A aEEhe o8 5 25 Ha v
| 4eg ;54 e SacPldRArLEM rds ¢capBB1éidiSblepind@ secondary
?ﬁ% é€rs ggggc?%d #?%n1anong thgE secondary vi deo
vShsS A mesAt isdoimaedt bg aandivben §ajrecarich PER1SIream.
nunber of the selected secondary video streamis set
in PSRk Shep 166p SB2YcesHing ¢enekadesed hevhidderi pti bppst one -
of the "Procedure when stream change is requested" = |
skoonddry wotronstarepmsafas tysng hm CORGESLANHG) e PFRsent is judged
present enbodi ment, even if unpl ayabl e secondar -
i s6pstReans Tar dtpridsamesiinthi # SKEGRGEFY \7?3%% stream whose
streans recorded in the BD or .t he Io%?

| ,st.orage,
Stheds En T CHmS SATED HsLher FHaRlG: 4513° eﬁtﬁf‘c%ﬁ‘?‘é,am"“g the
one that the pla k. an Siql ofz Pl &Yk M9e stream
sﬁﬁ“é@‘(‘é‘fc JefRy %%%%es ur %@gg Bgeifljé%tﬁ%%gi gkgrfjb(fsa(gdu%dti the
ShLEAM s AGCOLAi s seB¥Bilaly VildRot Bt Aba®iizesefin PSRI4 (Step
secondary videos vary fromeach other and there are
sdbh { ereneesodmie spkB¥basscdppdoat o eshe M'Hrioepdure when stream
capabilities of playing secondary videos, it is
dheagk ble fteoueatsd” tier phaybaciddyappdeatslsreas- di spl ay
sonme kind or another secondary video and to execute
Pi ct uBecérdiPigctaitks PE&BBI AN IMETRe PieBsenpnplayable secondary
enbodi ment describes a specific data strycture t

0 ;
WaeeeSHIRES| AyDRICSEFhaY HIUS PEOPITON MLPFRITFE T Tecorded in

AR B, SRl RESSR LRI GPL L LAY OB e

P %EE{%J.QE dafa %?‘fartugé)éj::;ﬁagﬁaﬁﬂ e AeuR! AV RagKkble of playing” by
apparatus pérformPicture in Picture is present in

EXHLRTHhOR Pt lhbh ddlecting &f Babssduain! st eedd. Npdsordingly,
file showmm in FIGs. 11 and 16, and is called 56 PIP :
SRiradat ehe FbGal 3 #3008 serdrdheynuldets weryr frwf ephb other and -

Pl P net adat a. : - . . . o
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 perform Picture in Picture and a

processing procedure of the pléyback apparatus according to the data

structure. The specific data structure to cause the playback apparatus

perform Picture in Picture is present in extension_daté within the

internal structure of mpls file shown in FIGs. 11 and 16, and is called
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The lead line hm indicates a close-up of the interna
structure of the PiP netadata. As shown by the-I|ead
line hm, the PiP netadata is conposed of nunber _of

_.metadata bl ock entries, nl pieces of- 5 netadata bl ock

pheatie=8iatand 2. @leskswohn RhPe mab2datrachboe kf thiehelP_metadata.
l ead line hn2 indicates a close-up of the internal

Ther beadidldneohnt Hadheesgat & @O@Qruﬁeaée\zhe thaerpal shmcture of
net adat a_bl ock_ headers are nultiple instances

tienkrRimeladattin t he hovwe by dde. Serdotine hm&notf@aehP Baedata is

the sanme internal structure as .indicat by the, | ead
S BEE Y,

OMABSPHD. ofhe WSS PEMRFGIGEL TS iel §t  pieces of-

mtegné? %(a he g:gsl-ﬁggé réjlgggck:gggggeﬁl% ?%%E%ta blocks

Pl ay| Eﬁé‘h.egd%hln%lﬁﬁ 4eRk KhtdLa c?fos% &i@tth_@flntekﬁhy rstructure
in Picture tabl e of the tem indicated

Wit Ret&lad0nbay hkgart d thatust, ﬂi@h@t&&lﬁf&bﬂo@k headers are

~reference 157value of .the ref _to_secondary_ video

nkiltephe iidiskhncés e;mreubatydvﬁmbeostle eama dlas$ retagdtuien,and each
the ref .to Playltemids in the net adata() has to

Hee tmsmg@demahgé@ndtlmge ésdie!r tteﬁieby Foe ﬁéﬁcleme hmz. The
values. This is for, when the current Playltem

fsianyesg deproiprd sach Fdphy canmel kaaing Bm%@ﬁtqf@&eeplock header .

Ela\a/l;/ln ﬂgqi%ayﬁgsm a L@em Irgf 20 -that speC| fies a
to Se%ﬂggafé’avkggfétﬂo%aﬂégé g'ﬁlé tmf 181 SF E@éyztem[k] to

showi ng; ) Secon ream ds defihed

H;J]e 4 I'ieazgg{‘}' B§bi?§c19jré hg, E‘l@)ﬁhl’ém el ermedaboe by thee PlayTtem

l'ayltem i1 d[ k], one indicating a Secondary 25
Midearss RAThel S E@fPlibﬁtﬂéknayb@Ek mafstPsicdnsr ehérein a reference
Picture. This field,” is used for identifying a
sdeendary vofleo strd¢am whi ch xsistassoohdie] Vikdep stream  id[k]

net adat a bl ock[k% To be nore sgemfl c, an
besnsedaredvidsor 6 ﬁe@rm%)() TmegfetaTN thprelchn Heylten ids in

S At 8, Hip PO Sl e o o

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 PlayItem after the change.

‘ fef_‘__to_secondary_video_streazn;:.ld[k] :

This is a field . for showing, from among

- secondary_video_stream ids def:Lned in the SIN table of the PlayItem

referred to by the ref__.to_PlayItem_id[k] , one indicating a secondary
video stream used for the playbé.ck of Picture in Picture. This field-
is used for jdentifying a secondary video stream which uses associated
PiP metadata block(kl] (). To be more specific,  an " associated

stream entry() in the STN_table can be derived by referr_ing the
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vi deo stream which is used by Pi Pnetadata bl ock[ k] ()
by referring to the streamentry. Note here that two
or nore pairs whose values of the. 5 ref to
Playltem.id[ k] and the ‘
ref -to-secondar v yi d20-34 aihird thkdordespohditng asen secondary
Seﬁﬂ%?a%végoﬁ%%eeaﬁt—g{?h alt%hegpi p netadata(). : -
el 'gg;gkni typel klsed g pl REtaadtes bibak [kl Hapyi referring to
Vl;%SiBﬁﬂ 0 t‘ﬁgl Sync_gt arEP_PTS of Playltem.on the
thBl ayltemddit®. axi s shoul d be used 10 as reference
timng for executing Picture in Picture or as the £ the
pOSi fibes HfreSutiRlitaytvemdm mome. RAIEH PYRPRS n¥efifR © |
type = 1, the pip_netadata time_stanp uses, the. .
ref ayl Peayltare idkkkaneétbeed_te B¢ rﬁ’ef’i‘fl%o_—ﬁqcafﬁafﬂeﬁwd [k] are
id[k] as the basis in the e%gcut_.i on ?fdas%n@hronous
tHe cameemyst POkt BF PrESEENFR A FPHECHAT SulPat h t ype
of the SubPath specifi.ed by the ref_to
secomIB 1P e S¥PREM i d[ k] nust be setto,5 or 7. ,
Waen Pi.p tine J.i ype g2, the pipR: dat point = of the
ti rre_@tlg_rrp @%Cg%hsé Su 1|1->551;11f2h-ti me afosElg\% the basis in
t h

Ubk O, 051 BSHAGHIANeHS pPhEtderetine Rixitsusbould be used
S%{S’Sﬁ%geg:gheﬁub ath type of:-the SubPath 20

2SReGhiEREE bYnihe roelexbousbapRdatyryiidediciuresan pe(He position

nmust be set to. 6. When Pip_tine_line type = 3, the

oPi furmi-3data I emstanp uses the Playltemtine |ine
referred to by the ref to_Playltemid|:

d[-k t he |, i
| e BpL L b1 G nasyHArOReUS P ELABE AT Gy oS L uses

nmust be set to 6. Thus, pr red B i Lot thern s ,
opEa %%%%e%lpgé% 5%1&%6)%8%:%0%%3 Fﬁ% cg.:atE lﬁer onehls case

t?xfﬁ the Phayltemsi de,or the SubBugphirem siplecifidas by  the

e basts _
ref to__secondary_v:i.deo_stream_id[k] must be set to 5 or 7.

- In this case, 25 the SubPath 1 .of th )
b B8R B e BTG B kBRI EYS e s st iAol 2° T

When Pip time line type = 2, the pip__metadata_time_stamp uses
the SubPatk; time éxis as the l?asis in the execution of asynchronous
Pictufe in Picture. In this -case, the SubPath__type of the SubPath
specified by the réf__to__secondary_video_ﬁstream__id[k] must be set to.
. .

When Pip time line type = 3, .the pip metadata_time stamp uses

. the PlayItem time line referred to by the ref_to Playltem id{k] as the

basis in the execution of asynchronous Picture in Pictgre . 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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is_luma_key: Wien this flag is 1, luma-keying is
applied for a correspondi ng secondary video stream
according to upper_limt_luma_key. The 5 |una-keying

"i's a process of,. when each picture constituting the

aFedbfdBa§isH deo includes a subject and a background,
extracting the subject fromthe picture.apd providing
this & ifposition with the primary video. Wen
the | - ing.is.applied _for the.secondar vi_deo .
the adPBF TS SISt P Rar Fort i e LSl 3 fotresponding
_TEégg: Loent_ . 1, et . - _
arrglgﬁggi r%%fgg nsc#t&g%plﬁcécgb,rgtl ﬁé z]a\? Y\QSBE%’( gty tuma_key. The
TundaCheeph Ay T 0O_E 8GocedBi 851 SwReh ! 8EcRNBWERGr&Nconstituting the
intention of the content provider on whether the
yédrhewri,ovi i HEBudde Bl Gubhect Sarld®ft bapRer&ind;| @g€dacting the
during 15 trick playback of the. primary video. This .
flkggdie Come $heapi ok v . wnfl proviibHeng yidely doeushdicotppeition wit
in Picture. By setting the flag to 0, the content
Bropriears Nodeo t h#hentidie Lomadiewinki hg appd isdnfowthersecondary
Picture in Picture (PiP wi ndow) closed during trick '
Pldbathe 83 Pheths ioFalyltipdsatipprenit Aocy rskn in Embodiment
| ayback is defined by playback apparatus 20 _ ,
Dt S6F 20550 1 FBVPOCS LoReaEhy Payiatks ARRgfustne o3 is
ar ;exanple, in sone playback apparatuses, 1.2x
orward Play may.be defined as not being trick
pl aybagk -whii.8,i&% EFogmar d- Pl ay or nore being-defined
as trick “%:Jaa?b?gk. .u%ﬁer_l imt_luma_key: 25 This is
a fielmhikofs $PECkE yiHginGeaniApelent i 6h toDithkh€ontent provider on
| um nance (Y) of a correspondi ng secondary vi deo
Wiortheret harmbndey £ng . Pihene timePi @nirealy leifdecpqy] anelandd during
Secondary vi deo plane-are placed on t(%p of one -
Bhsthetayhssks o fther BRIy IRd-s Flebs if1ag, beqemeRevalid only for
ion of Picture 59 jn Picture, for pixels_whose

@gqnptfgénic ORPHf r_P&ﬁ@@rFY}na?:éCtﬁlrgr n%Yes%ﬁFtlng the flag to 0, the

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 plavback apparatus

manufacturers with respect to each playback apparatus. For example,

in some playback apparatuses, l.2x Forward Play may be défined as not

b;eing trick playback while 2x Forward Play or more being.defined as trick

- playback.

upper_limit luma, key:
This is a field for specifying the upper limit of the luminance -

(¥) 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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no nore than the upper_limt _|uma_key val ue on the
Secondary video plane. For exanple, when a secondary
video is conposed of a figure of a person and a
baCkground and onIy the person's figure is desired to

aving nce value or | ower are

Féfg%ﬂgfﬁe @ﬁeﬁ hes Q&?ﬁ&r LkF‘ﬂieol\Eétcdn@o@@aCdﬂ befd g of a person

I nte ‘structure of . the Pi P netadata bl ock. 10 The

2h&ad thlbREriHE bRdi AL ELhR pEOSENnUP fifqurbeistdasdiredetafbe used

Prp nmet adata bl ock. As indicated by the lead line, the
aBi P metgstater bt ree kfdrjpiss t tamp 0s eduninkngs codgicofis mep in the
net adata entries[l] to [k] and
unpeharimaf_ binmdeadac dLhawy r fea ameng) Bl NiXgésHFppstituting the
i ndi cates a close-up of an.internal rﬂé_i:ictur

ser:qmd@éﬁra@éfreé oS PPAPS (S L S T S0 el o 1 Eosarced

are % P ‘fftfl nstances generated fromthe sane cl ass
a§t1|‘tEFctb@F 9T -each .has the sane internal structure

d oc
0485BS o) A AR DAL g i

T}KE' S1da® aliﬂelel dmbOr s ddidagaL1 NY 136BLHpPBME tAE tsiructure of
I'me Interv durlng whi ch the pip composition

Bt adataty bBoyal i'd. Axcepidicertedhe Byastthe lead line, the
pi p_ponposition netadata(), the i-th . -
mbpneazesi blotnEtladat 46) - | readpesiedt h PP k pieces of
met adat a_bl ock[ k] beconmes valid during the time

HiRt Betadatagehertes Hantpi pcherad epﬁbernefﬁ@rrﬁ[:wat.?sentrles
but no nore than nmet.adata_ti st anp

| ast T eé Brpdss g?‘grf-rﬁié{:%%ﬁ ?( firgFe OEa"'éri‘ lBltﬁmal structure

t d t ijes ar
e Oal2 i) AR il £ et bl s o

4 A& rehafPe Riinane: 8Bs %ttrk}r@ﬂure, and each
“Ellrise’rlJ %—5 lél% t| m%%ggéa%éa SubPat h specified by the ref

@ seggpdargeméi degnedfeam i difdhetire and is  composed  of |

pip metadata time_stamp(i] and pip_composition_metadata 0.
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 wvalid.

Except for the last pip_gonposition;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 meore than pip_me‘éadata_time_sta;rrp[i+1] . The last-

pip composition_metadata() of the last pip metadata_time stamp in the

PiP metadata blocklk] () becomes valid during the time interval no less

than the last pip metadata_time stamp but nomore than display end time
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addition, the minimal tinme interval between two
adj acent pip netadata.tine_stanps is one second

inclusive. The pip _conposition netadata() is conposed
-of the followng -5 fields.

- oplapsmﬁﬂa’dospailfpeshny bing rc}ef Tt hecohidary vmq;ga:égam _g.d[k] In

hori zontal position of a pixel of the left upper - .
adoien.of e sebwWddry SAMgeo FHAIREL pr PREFGY | dEYSO adjacent
pl'ane. When  video wi dth re resents,the horizontal

PUPJRHE 32 Eh &1 0PI Bang, © R PRt Sosi ti on

speci fied by the Pl . hor | t os] t r.ang r.o ' 7
0to %?%e%l%ﬁcﬁnﬁofl é’la? g%l{Ppoést?Eo oﬁ%@l 1%}? theOFo110wing
fﬁgs{ig i ndi cates a vert| cal posi tion of a pixel of the

e upper corner of the secondary vi deo on the

pri magy. %&%Qoﬁkéﬁfpoé%&&n[iﬁ vi deo hei ght represents
the vertTcal width of the video plane, a vertical

posi t This Fpetd findtchyes BendiiiRoneal ipealit] os offi Dpikahgésthe left
from O to video-height-1. FIG 31 shows coordi nates
upbat ¢dwmerPoP trer secondary pbdec iconthedrRinpry video plane. When
vertical _position possibly take on the video plane.
vides_¥idih ereptrensnes cohw dierizenspdt witih ofhie theeo plane, a
| eft 20 uppernpst of the |ma32e IS the orj

e

bﬁééﬁpn%l FVEELPRNPSH I IeAeCK T 1500 V%ﬂtgla%ﬂtwn ranges
dd d th t I I

hite Oc Bor BT HLSPRCEm the Pi P hor | zont al post (i on

rep_reggﬁt‘?emaéln?gggi&ﬁtq .While the PiP vertical

p93|t represe coordinate. 25 pip _scale
[i"] mniBisdiy ﬁnéic,%lt@sf@rvéﬁﬂba@t;bcrﬂtaoﬁc&ﬂ g tAIPBE the left

of the secondary video. Scaling types are as follows:

Wipelr este6df lthan@esoatdang vided)on the primary video plane. When
video height represents the vertical width of the wvideo plane, a
vertical p051t10n spec1f1ed by the PiP vertlcal_pOSLtlon ranges from

0 to video_height-1. FIG. 31 shows coordinates that the

PiP horizontal.position and PiP vertical __positio'n possibly take on the

" video plane This figure shows a coordinate system in which the left

uppermost of the :Lmage is the or:l.gln, and the positive directions of
the x axis and y axis are r:.ghtward and downward in the J.mage,

respectively. In this coordlnate system, the PiP_ hora.zontal _pos:.tlon

- 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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2: 1/2 scaling (x 1/2) 3: 1/4 scaling (x 1/4) 4:

1.5x scaling (x 1.5) 5 5: full screen scaling The

foll owi ng describes the relationship between the pip
timeline_type and the, pip netadata_tinme_stanp. .
pip_tineline_type[k].= 1 In this case, Picture in

Pi ct drienBes@evdriH for a tine | ength 10 starting
from_the mappin in f SubPlayltemIn Tine on a

Pl ayI%‘eMztg‘g@'%gxré/fzgrred to by the ref to_Playltem

i d[ k], .and,correspondi to the time length of the
SubPI3ay:1?3rr1SC7]§lr%hiqg Et[:]’gtls)e, the Pip netadata tine

st anm,.r t%_pggsgégﬁngw(;hl%)ti nme accuracy of 45KHz, any

one of tine points in the valid tine period of Picture

in Pigtunel keresn sthlihe pip netadata_tinme_stanp[-0O

is positioned to the mappi ng point obtained by

mappi T t heolSwRhay | desctibeRi nethon (¥Rl atiipasiime pgtween  the
the Playltemreferred to by the ref, '
pip_Preglinentyes gnd Ehe P rehaRgt Ao the A et adat a
time_stanmp is,positiei?{?d_o the tinme axis when the _
Pi P tPHRIGIAELYPSYPELXI IR the figure, Level 20 3

shows_t heSubPl ayl tem ti ' o ength
Pl ayl T% Frﬁ?%i%%c uerveen?ééﬁ‘é%%ﬁﬁﬁ?%@%?%’é?ﬂ e leng

onst i b RS Al .subMsyiEehere Thiat ol RePlayIitem
Sgg’gg#(lléa%o{/a?tcé%%ﬁagﬁiéﬁgr%)ﬁ%mgpvsi deo an off érs sales !
1Qhe CA Ot B g WL R 0By aGer €65 taPFaaIagni 1 fHieandicorresponding
novie wears. Here, the left side of the screen is .
thl afke atritemel@egtnt bf othet hBuBPagytwam.25 tInnethks s case, the
and the right side of the screen is. blank at tine
FiGi mbtadata fimehéampasepraRept retEddt a HIRRSIZARY o #¥KHz, any
set for ti, and the Pi_.P horizontal Ltjon[i] .an
PR S BRI T oS EPBTAL A B e KoL PhEH R 1 ERfEugg - Herer

%Z%%ng?aq%tna&ggg%_%@a?? [b'gﬁ as?%é:%fl&?écﬁd&; B rld Mepping point

obtained by mapping the SubPlayltem In Time 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 positioned on

the time axis when the PiP_time line type = 1. In the figure, Level

'3 shows the SubPlayltem time axis and Level 2 shows the PlayItem time

( axis. Level 1 shows multiple pictures constituting the primary video.

Assume here that the secondary video is a shopping video and offers

- sales of clothing which an actress appearing in the main movie wears.

Here, the left side of the screen isblank at time point tl on the PlayIltem
time axis, and the right side ‘o:f rhe screen is.blank at time point t2.-

In this case, PiP metadata_time_stamp[i] is set for tl, and the

PiP horizontal __positi'on[i] and PiP_wvertical _position[i] are set for

the left side of the screen. In addition, the
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PI'P horizontal position[i+l] and Pi P
vertical _position[i+l] for the right side of the
screen. Herewith, the shopping video will be displayed

in the blanks at 5 the tinme points tl and t2. Wen

PEPPnetadalla rémeypeamp [E+1f he decondsety video cab, be and the
positioned in accordance with the picture of the main _
BBy herisnta@ilsphaitiap tiHa | seed ki wertdesl mrosiffilen[{11] for the
woul d not interrupt the view of the main novie.

3PPt PHER iHe ERYpRPTIYn-= 2 10 FIG 33 shows how the Pi P

e LB b, PhE PR PE S e0% P e LS8 B pranks ov
| t t in El Pi £t
SROHOU £ 81106 39T 1oy PSSR UGS O B £1 AR seconaary

\{:)lf(:l@m cdre 5&!9&?&%14&9{% LRcdE i QN WL . +RE %ﬂ@tﬁréidfet hfin movie

Level 3"in the figure 15 and corresponding to the
Hy 8BspRnghly ohe tdeohdbhy avbkent Wechi it would not interrupt the
netadata_tine_stanp represents, with a tinme accuracy
witw4bRHzhe ain noei®f tinme points in the valid tine
period of Picture in Picture. Here, the pip netadata
ti me_piRopim@line pweeiklored at. a tinme point specified
by the In Tinme on the SubPlayltemtinme axis. 20 The |
r easof LGhy3 1 REORF PavethaRiE_Pefadataniime stamp is positioned on
ositioned on. the SQuhpath ti.ne axis is to_define a .
A bR (SR RER P BHBnE 1% i tAPRuR 3 FPREFLE 1,2 and 3 in
caQn Vi d [ Vi ' Leh is desired to :
%% (r%g gégfarfgm%ﬁgf ?ajﬁ%r% lgtﬁtgsgibidlgc%%dwﬁg'screen. Thi s
| s begausers4ahei & RVSIRRest 21 REEQE Y £8R Bendef is?89ting from
i ndependent|y of 'the picture of 25 the mai n novie.
AeCRULHIRGIY emt e IR dretivslatiopd tireiné arpE O lierel 3 in the figure
posi tioned on the playback axis of the Subpath _
dmf ocomtaspendisgute tiet , time FL&g38, of hehPi Bubdflagaten. The
time_stanp[i] indicates t1 on the SubPlayltemtinme
Bl siehpde the 1measPrrp BEPToRRital, posh aitels foamdam ¢f 45KHz, any

vert%cal osition[%l indicate a . , .
one of time %o:.nts 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 SubPlayItem 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 playbéck axis of the Subpath information.

Assﬁme that, in FIG. 33, the PiP_metadata_tiine__stamp{i]

indicates t1 on the SubPlayltem time axis and the
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| eft upper part of the screen. In addition, the PiP
nmetadata tinme stanp[i+l] indicates t2 on the
SubPl ayltemtine axis and the Pi P
hori zontal _position[i+l] and PIP-verti cal B
.o position[i+l] -5.indicate a right .l.ower di@ffi{ Nendicate a
Pl@c‘ﬁ%’rﬁoqkﬁlt. ‘P%‘t&é@g}?t Rad grélc%gv grt)/l%\%?dggﬂl slodihé%l ar31/ed
the |left upper rt .Qf thg.sgLgen at anti MRIAARIBAL  the
le%%]bPll'éWetrem Plggg axclg)f;l ir%ecat %gl %y the Pi P netadata
Gl APk ShEpiesendapycytdeezich theubklaiitapadne axis
Pl%tﬁgﬁ%irl g'luw:?'l'l?-ovver part mat a time on the SubPlayltem i
arld FRe 191 K81 b Histi0ai8 1 Y0 fie- i pndePiRateartical position[itl].
time_stamp[i+l]. Here, in the.case where
i oM Bet St arti BT S eferPlpayitt efm i GdEEEN.t he Sync_Start
PTS of _Playltem.is interpreted as a point when the .
user Inperifsocast the desokdapevdcesnis HhEPLIYGAT Hhe Rt upPer

user performs the |ock operatian econdar.y_vi deos .. ..
panit] PEbBhe GEBAT] 2% |3, FREpPRyGE SURFOaY THET TR0 £8P spaicated
effect _can be realjzed in which ap, gbj ]?Eyvrg,' dhes n
by eblh dBr§nsf2ga52 Tﬁ%eﬁsﬁéﬁhg' st gpgi nS%t%hgg%| gurie s bhen
roves ar ou 0, Lh ' v iRel 6SPARSBubP1d R em time
d%%’éwayggo%te&i’ﬁ Eﬁgh%%r_‘{%@n%?‘ﬁe{?%a KT 2°3 Picture e
DI Ciing ipOmkPadhild MBnBest &t SHANL pral ir2bhe case
a’fﬁseﬁlg{i%ﬁ{t%g?né_grﬁhér?ﬁepd—gndaendrng at tﬁf(ieb Pl ayl t em Qut
Wi B On asPh@ydte® prsner sliayTreherred 10 by t AeFFRf the
to_Playltemid[k]. The  PiPnetadata ti.ne stanmp
S{RPresent BrS ofwPlhyaten s doteraryted ABRHPOLIRRy"RghdDe user
of Time points in the execution time period of Pi CLUre,  1ock
pehfRneturte. lodepperatieni prianed@ita it hee gﬁaﬁﬁﬁé%o%s & 2oc
positioned at the 25 Playitemin Tine.ceferr ;
oD eren i 5 PRAFTY EHAPEE KL e BT BHeY HonP ERispy pesewith,
~netadata. ti stanp is. it] : LR iaXdrs d
GRS REPEPeT I TTHE Type MRS pARRIRES ool {fits secondary
fi.qur i \ S;di hale ERGELS mires! Braggh tin0OBhe primary
VH%%O b ‘gﬁgpéﬁﬁ%a?nlﬁ 64 E?'t hqur(igrmry e\/Si deo are the- :

viB8% v r%gﬁéﬁsé-rtd: k&e 32erWepetheion.

‘pip__timelinéﬁ_type[k] =3

Picture in Picture becomes valid in a time period starting at
the Playltem In_Time and ending at the PlayItem Out_Time on a Playltem
time laxis referred to by the | ref_to_PlayIfem__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 reférred to by the ref to_PlayItem id[k}.

FIG. 34 shows how the PiP_meﬁadaté._timewstamp is positioned‘- on
the time axis when the PiP_time line type =3. EachLevel in the figure

is the same as that in FIG. 32.- In addition, the blank locations in
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pip_tinmeline_type[k] = 3, the PiP
met adata_tinme_stanp[ 01 is positioned at a time point
i ndi cated by the origin of the Playltemtine axis,
i.e. atime point indicated by In-Tine. Therefore it
" tHes pfiswirgl erildeor eaki zaes sene sametbheseein eFfGct 33s When the
FIG '32 by representing tl using a cqordi nate base
pipntihelime givieedk] tho Frafi?ome tadtatilse afprdd tlu%T“gPOSltloned

o S T T A O BB o, 2
P

ta %%tlpglplghgt Igltng 1[,%%%¥ gnt—&il!?%ngstaa%ﬁ ?or%?&% ﬁ.@%&tﬁ%bﬁg to reallze .
tt%%ggrﬁe ;;-%%F ¥eeffe§ Se rio, %% b} #%%egéﬂ‘@lrﬁefi ‘&glh@ a coordinate

in |cture S e execut'ed can

d Bﬁdtlkx)é/ d}l%_QLHrcgf NakepPAPRGERN ideaRl 4 Gind Qétﬁ:hrﬁ; the tl for

ayltemtinme™ axis. Thus ‘concl udes the inprovenent of
tl%é"'?ﬂ!s SfH=diae fBH Whahb (1 hehipeesprtsenhiodi irfemgindNexpordinate
is déscribed an inprovenent in the playback 15
b&pBoLAt tise Arilfie of dsentlaybodn teme. axThandnpesviamithe t2 for
in the playback apparatus of the present enbodi nent is
tihér L Pt ret Ridtag drimeoptamm 143 I%etrff%ﬁhﬁ_*b}m@&ée& type is set to
control based on, the netadata bl ock header

? metediee HEGER. SoE O 38 =6k K P VB eD% Secuced oan
. b t.rol t .
SR PR R el B B AR Pt i

a.control mnth reference to the flowcharts. Step S91

ms an event-wait, | oop that waits for the execution
of a 'ﬁﬁl@%h@@u@é@%@uil%rd/y@&dﬂ%fptﬁ@eﬁbb&dh.ﬁg medium of the
executed, Step S91 is S and processing from Step
pPOZeNabddhdrt DeNere et deherlibed ep i@2ovendnt $n the playback
Judged whet her there is a neta bl ock header that
appecitfisesfciiy pnes@E: Rragfiinentas Fhe iprpregentedy the playback

and specifies PID corresponding to the secondar frol + 43
appaieatust roéaﬁhﬁuwtﬁ@reratnerﬁ%?cm iRef-heb Q&Sﬁaa?% rol uni

video stream i I f  bei sent,. .t he t I '

. d d
PREARORS | BIAAcks ST Toh PRRES BB Al BoRTbdh ks fepder a0
ngt_zggtasqgasc)a';b§ggg.s_ %%ést %-53%@:1 AleCa PL qf‘ibg%ft%r showing a playback
control procedure based on Picture in Picture. The Afollowing 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 Se1 is

- YES and processing from Step $92 onward will be executed. _In Step S92,

it is judged whether there is a meta_block_header that specifies current
Playltem as ref to_PlayIltem id and specifies PID corresponding to the -

secondary video stream  number in psrl4 as

Ref to_secondary video_stream id.

If being present, the meéta_block header is set as the current
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sel ectively executing Steps 597, S98 and S99 accordi ng
to the value of PiPtine |ine type of the. netadata
bl ock header. When PiP_tinme_|ine_type of the netadata
bl ock header |s 1 Step S94 . |s YES 5 and the PiP

mngg d'l?t %laac% Kg{:%? KBOI N egyrsagﬁ{l (Eo '8%6 are érov:.ded for

OSI I 6he

sV 85 S} g{t ?g é‘b&ﬁs bi%% eggp Nstoekh 39@9 %EcoPJiﬁch’a&J( the value

time axi Piptine |ine type of

ot afat &Rk orinegger ik 2 tlﬁt,ere%ﬂaS_bYESkgkﬁbddte When
Pi P nmefrfadata bl oc PiPmetadatatims stamp[O is 10 -

‘P@Bstim@mﬁ@heatyﬁ;@@fwmyhﬁem |wi-obknbeadet He 1, Step 594 is YES

SubPl ayltemtime axis (Step S98). Wien

aRiPthe el H matadatze bdbckhl Prsveddainga bt gk streanéf] iss positioned
Step S96 is YES:and the.Pi P netadata bl ock.Pi P

airet RAIBREPINBOLRRAP[ e PYOC BNt BRePRIPlpydtem on the Playlist

Plaéltemln Time (Step ?9) 15 In Step. S100, the Pi P
PARY %‘é}fétlﬂenéx%faéﬁgﬁb]g .[n] are converted into

oo SRRt SHpOn S SIC LB RRIEPRILIR RS 902, ster

s'%gOES PFOC eSS Eﬂegsfb P ﬁbea&aéal%ot& $1PSdtS dR@EMBNRE bt amp [0] is

e counter vari €in thetoop  protessing Ts
péahtabh&d bt 8nd subpi syt al T#86 oh @ne@lbbha Pt €gn Bl axis (Step -
20 The counter variable is Tncrenented by 1 in Step
5805 every time Steps S103 and S104 are per f or med. -

Step S103 is for™judging whether the current playback
tine ]ﬁbemP:LP(_tmer drinepPippe Mfathomethfpty Phgck haader is 3, Step
reached the net adat a bl ock. Pi Pnet adata tine

s9barp[ T§S af’@héhet?ﬂé’f@ntﬁéﬁ?aﬁm% FRpFtedate tiun%,%t@rfﬁolo is
t ddi t i 15d

Hoﬁ%%?'g%‘? %‘ I gﬂa 3% ﬁ‘behld(é:t%nvgge)o i ndi ggteed by

the Eﬁt Qg@@k %deﬁéﬁq{etadata time staInﬁS[OIE n] are

t o_secondar eo’ stt€eam coordi nates | I Ca

é&ﬁv@?’cgd Q%bz%ﬁﬂmﬁgéétdrpﬂhé@rc 6mEi Biverhs&dlon the position
position) In the size indicated by the PiP_scal e(i]

 dfStePPiP_metadata time stamp{0}. Subsequently, a loop processingof

Steps S101 to S105 is commenced. 'The counter variable in the loop
processing is variable i and it is initialized to “0” in Step SI101.

The counter variable is incremented by 1 in Step S105 every time Steps:

'8103 and 5104 are performed.

Step 8103 is for judging whether the current pléyback time peoint

© {current - Presentation TiMe (PTM)) has reached the

PiP metadata block. PiP.metadata time stamp[i]. When the current PIM

reaches it, the o3 multiplication unit 15c and addition unit 15d are-

:i.nstru;:ted 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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5104). Here, if the is_luma_key: of the netadata bl ock
header is set to 1, the a3 nultiplication unit 15c
and addition unit 15d are instructed 5 to nake the
- pi xel s whose val ues of lum nance (Y) are 0 or nore but

' PnB._vwrtd cehapos e ampir thermitzel imdi dededviay GbetRiPhaoele[i] (Step

erfect transmssion in the conposition of Picture in
SPPéture. Herewith,. only the person's figure can be

extracted fromthe secondary video and the extracted , _
1 gur ST aht bENT orfbi R HFY 1 qfhéhsrﬁnﬁ%.?éataaﬁ gokppader is set
require

(LSSUL PR, o o e LaoR o oceealin o, L0, 0B8R L e

eintdle ggg ggiﬁ%tigl g?}@é vaheSald auﬁggn%:ge{ gggﬁasioggm@;e but no

t eps 05 w || "be repeate _
mBkaWREKthe ubfeP el SiAT 1Qal e RAITLON 80k JdraktStransmission

informati on and The currenTly executed Picture in

. 1B gdieempssisBANG O PAUSUrd SnPriktudee | mémntithn @il Bike person’s

content provider is checked on whether the w ndow for

| fpipré sah bktextpented febnsbe staphdgry video phdythacktohcted figure -

the primary video. Wen the flag is 0, the content
cphoRe G AL@ gt Fhel Bsamatie ViPeP- wi ndow and
therefore the- window is closed. Wen the flag is 1

the BoRESHITSHEDT d&r Sk &]?lﬁsf 6P| BEPESE PP B V\FEd’%Wain- is=
' N ' 20 i . , [ .

OB e ot i eReht S i £ SBRE S3P20 nPr TR Wi oL ement

i%;g%%%i%d?nghé 2)%013,%99% -d4 g‘éeﬁé('ﬁd?‘tBS@PO@%&tlﬁg%% gepeated.

ence for starting Picture in Picture Is dec

basedygéh theck R JIRM LENg bEPStatited Snt f8s &fiCkee of Playlist
possible to reflect, on the 25 operations of the

iplfayhaciorappbtiad Usrrérital y atanit-barry ofarehiey Bildtheeiirgdsynchronous
devel opers regardi ng whether the position of the
B &cortrmriptentien iof tHectad@nk noaecioiatansechiaied ha whether the
pi cture of the primary video or the secondarg vi deo ,
winday fed PR iSckgidneren or chesed 8rring fEiak PoRYPEFK of the primary
VEMEOO.J’] thte;]l- t%e 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 appairatus, 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 is moved in response to the user’s operation.
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The present enbodi nent relates to an inprovenment in
which nultiple secondary video streans are associ ated
one-to-one with SubPlayltenms and one Picture in
Picture playback path is defined fromthe 5

SubP| avl Iobh this case, the length of the pl ayback

sect %%@ SubPl ayl tem may be shorter than that ‘
for [ b 0G: ofelrily. VRbro a3 @ A wARh multipl
subpLiEREERe s B PR Rhee LOMR BhroaphE aubitien mulciple

sé?:‘b%ﬁ%ilg P\{Qy%ﬁ drheRpundar hesoexhsda Relewegromd QMJtheBﬁbPlayI_tems

the Su ayltens 10 cannot overlap. On the other hand,

* arkONSRE Utps veuSubRhaytiiceiBei plleR®ackulifaih py edefimskdfrom the-

to have . tine gaps therebetween. Such a tinme gap 1is
supplegIsenaonds or nore. FIG 37 shows a relationship

bet ween a Mai nPat h conposed of one Playltemand a

Subpdirh oozt ofthenoledathl 0 t . PLaskack] sgigdwen for one

15 nmultiple Video Presentation Units constituti

t h
SERLAE =] Be B SSRREOE VAR 2 TRo M ToRORSFRRIAALNS FlayTten.
S SoL APROPTE T PRy FPEEeie) oS BRES: STREPF ptempoeLly

{ axi n . 4. sho j t

o S bl SR, TRl BBy tcame

cALEReLALE 9D, Usht ne UtHet HhhAY Edes 106906 asubtiageBems in the
20 streans. The groups of sync_Playltemid and sync

sulstaH 2PESs DfowRddaybtiedte kiméey®bs 2hepebéfwedn. meSudt a time gap
.which SubPlayltemIN tinmes take synchronization on

ié hehdl sRPabhdd iaremaxes. The Video Presentation Units

vpl and vp2-of the secondary video 25 indicated b
the SUSRI 3y |shems| aNusilaesonshirebelbween idMa b aphdegmposed of one

PE%S%{ g%lldgg %prpgastgyv Egrijgrfn%ci/ E‘%T E«Eﬁ ggp%ygg%s\;r ieegrel 1 shows
~ tivel I t . 1k | B, ' . ’

m{elg:s Jﬁo%%a %c%cl}/ ﬁ}éeos%%tg 1%12 Uxh%g 5 %%%F%%ﬁ%nﬁ%%%%ﬁy{ glﬁt.lieso stream.
1#eAnd #2),8" §ro6hs Nede@Ncbfifosed of a syn¢ Playltem 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 PlayIltem id and sync_start PTS_of PlayItem

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_bf_Pla'yItems are respectively located on the same time

points on the Main Path time axis.
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Subpath tinme axis in Level 3. Here, a tinme gap (tine
gap in the figure) my exist on the Subpath tine
axis, between the Qut Time of the SubPlaylten#l and
the In Tinme of the SubPlayltem#2. If consecutive 5 . ,
SubPl Ay t BuhPliayIsesubPaeli sydeemonhtcend #R2)t hote defiingg on the

gap, the connection condition of the SubPl ayltens ‘
Sﬁegﬁt%élmep%@em £8VeY 3a  HeFee oRNdBEi AP (BbHER ORBriN the figure)
FIG 37, a three-second tjme gap is provided between

%E&S’CnsPetesnwemWet%ﬂwrt TSNS fiofn O _Time of the

PREFLe el AT HE e BEr o e BBl B dfecurive -
s%ﬁ@&%ﬁ%éé‘rfs 21% Susigansiger %dn%‘%cﬁgflé%?ﬁﬂo& VS”t&@% gap, the

time axis, it 1S possi O realize
c@hﬁ@@ﬁﬁor@fcc@@&i:%ﬁ' 88 ﬂk@m,atyqéa%bﬁé@%@a&e&e%@nted by a
two consecutive SubPlayltens w fhout increasing the
sppevahécinonl eskddfidhe pl ayback apparatus. 15 Thus
concl udes the inprovenent in-the recordi ng nmedi um of
the preSént 3Senbodhmeatsedded tive degedisbprowitied between two or
i nprovenent in the playback - apparatus of the present
m@ﬁso?ﬂw@ﬁtltmméubh%ﬁﬂt@mérﬁs showh dndiensdatk aagpeeaefisre excess

g pre%ent embodi nent is that the Pl ayLi st

lﬁ’FB‘c 5iNG Eﬂjr}l%tgﬁe%‘?ﬁoé’éiaffﬁe“% ﬁF&E’@%El"Hd-l not be exerted

ﬁgﬁzggx@%cg]fletrhfz H gwc%har L S era émnh %83 ‘vengto que Subpath
tﬁh@%@g}g e:.1p§§%:sggiolg lt@yzl'éasltlz'en‘gﬁé E@% CE;t%n”p onn%n? glayback

f1 owchart™ sho oop structure

ot bUstLidsNgatde @Mé—'cﬁ}fns'eﬁf;@iﬁ@@u@:@lb.?ltérﬁ@%1‘tﬂoﬁ§tl%reasz_ng
S11) , a Playltemat the beginning of the PlayLi st

| tihef opardiiam c3osktoshehpl 2fbaik pephrftayl tem (Step

S12), and Steps S13 to- S25 are repeated for the
cur r efhup) cepictlenes THiss lnpopvengnictior éhé aBECStreianZI@ecasm of the

an endl(ﬁn% condition. The PlayList processing unit 41
RIRSEr b G DofhReED RIRKt lisveesdid-hedad Adae¥erpit 40 the playback

corre to In Tinme t t. Time of the current
BG2pf y?tg‘ntggt%’f)e?f% %ﬁ%@‘%et her a previous _
Playl bRD ifpPLeSRIN: 1fh 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 pfoceduré based on
PlaylList information. The flowchart shows a loop structure in which
a .mpls file structuring the Playlist information is read in (Step $11),
a PlayTtem at the beginning of the PlayList information is set as the
current PlayItem (Step §12), and Steps 813 to 825 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
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the current Playltem (Step S14), and selectively
executes processing of Step S15 or Steps S16 to S21
according to the judgnent result. To be nore
specific, if the current Playltem does not have a 5.

P ﬁy%ggghpl a§,1r§f m@%}% ah wgf?el’thew pﬂeﬂﬁoalsaﬂéﬁtem is preeent in

I fstructs the decoder perform. -
aybac Pl &yl e NaHdBel 6ct el Peayttiern processing
th%JLY %%ﬁl}ﬂg&@yéf the current Pl ayl tem has the
fpgééél Q43 F’é@%%ﬁ@s(ﬁ ep SI¥ac¥ESYing tvetRe gjudogent result. To
essing unit 41 judges whether the value in the gave a -

.beOoQggect |s§>€c1@ﬂd| tifonthe elaﬂqurfentthePb%ﬁ’If’feﬂift Aray| th i

5 (cc = Step S16). When cc = 5 (Step SL& YESl e a1
pr%b@oﬁmdm&mpr(stegsshg UNQY, 4ghe cBIFY WS o RIGRES NI

processing of Steps S17 to 520. \Wen.th to th
1rﬂteucm|3:ﬁbayeq@4¢xamv@%p MO?EP %&a%]é i em In Time to the

ence in
t he I\/EunCll_ls svmtc g;l For the switch of the

PIAFEL dmet fgtep ayLl st processing unit 41
cal cul ates an offse P@v N SpGlah mte@qlstepism YES)
ATC 31 tha PSS %ﬁ)l ns an ATC!yvaI ue

r cf%se% quan sadiietperhehaT@alue in the
%hlsgaﬁgx rﬁugar(ézT%%) C'-g%d@ét he ori gel nal

@ﬁ%&%%%@ﬁ%ﬂﬁ%l&)af khe addirsnanPlagigen is 5 (cc = 5) (Step
e-previ ousPl ayl tem above is present, a 20 £ 41
sEAC_Seruenee=i B (HeedVE1EC YRSl 5 BW PdlgBist prAcepReng uni
swtch of the STC_ Sequence, the Play L| t processing
cHftiesd but ativalratoes s ain@ fdfs SEeRa| ¥ Rl STC del t al

(Step S19), -and obt:ains a STC val ue (STC2 a n
STC Séwuente HpvAEEsREPYTED lﬁ%lltsa}gr?%egt’s%a A Fgauence 1

of the ariginal , STC Sequenc 2 7 t . th
thiaela) Wsﬁsp?%éﬁ% H?ﬁ tt% 1%‘%@?&%5%%2}\ aud sl%guence 7
rdrePsf tdval mstorielis MainClip,
PtlﬁééLb%tcB’a%cfestséngper%or m i%?gggka of the. Pl ayl tem In
ﬁ'gd I?répFigl]? Y| diem Q_)Jt)_;l'la[fﬁ EBtepnS2dn ATCWiehug h@TC2) for a
t

curren emis not cc =.5 the Playlist 1 f-
n%oﬁ.?éssé&ﬂ:eﬂeetby %&hnghémdehGabrmﬁsﬁﬁE wleg (RTC1) o
1 and Tc =
the original A'I‘C Sequence (Step S18).
In add:.tlon, when the prev:.ousPlayItem above is present, a

STC Sequence in the MainClip is switched. . For the switch of the

'STC Sequence, the PlayList process:.ng um.t 41 calculates an offset value

called STC deltal (Step 519)', and obtains a STC value (8TC2) of a new

- STC_Sequence Aby adding the STC deltal to a STC value of the original

STC Sequence (Step 520).
After the Playlist procesaing 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
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After either one of the processing of Step 815 and the
processing of Steps S16 to S21 is carried out, the

Pl ayLi st processing unit 41 executes Steps S22 and

'%SB. g In Step S22, the PlLayList processing unit 41
TuBGESOMRHEr PFARASS 1% 08 GsPl e RFt Tiak- ,
synch izes.the current Playltem and the current .
o1y bASRSF BRENER R Cohis BOCPARAAPPE RS | ANt processing

c{}ﬁé‘st%é)@(fé%g%l gg?;ﬂe@rjn%ra%];?%{i\é\%ﬁcgzt}%%l ?Eﬂ%@lsj? éfgjg‘crgcggging unit 41

- kSt sURCE8S| iy Wpist 41 executes Step S30 of the

10 flowchart in FIG 39. In Step S23, the Pl aylLi st
procegsingpln, de pushessbeshess iideun U T §RiagEIMH@Rher there
the AVOip time axis has reached the Qut' Tine of the

icua SebPl 8y Ehent emt sindimmisSas e Aredthel oM 84d the current
processing unit 41 noves to Step 15 524. In Step 324,
Rlegbprkylinst ppive ebBinmgntnPTM 4IPjasegtst itvethigte)) hhas reached a
current Playltemis the last Playltemof the Pl ayLi st

BorPgrrAEebeen £he jSubPiaybien pad|thst nerta§upRhayRtiem. If Step 522
Pl I St J it 41 th t Playlt

67 e BBy PEGEEA T GRRREPOI™S bt t Kb EERTERS EApl Sah of the
f(lgn,ggglsg@n F2Rd %ves to Step S13 via Step 526. .

According to the 20 above-nenti oned processing, the

procegsestedf s erse P i = 551G

t he Pl ayl tegms of - tﬁe Pli;ayfi gﬁ*‘?‘%f (")Srl t%@%ﬁgl @h%é Fgether the
curfeanCPEN onS BRI AVEL1i2 PLAEESSINGhaRl QE8GMEE 19 But’ Time of the
seam ess connection of SubPlayltens. Wien a new ~ '
@ecentardawitdmo streamis selected in accordance with

25 the switch of Playltenms in Step 526, the PlayList
proced§iHEPUTAL 19 ¥ESg cihec PaylSithPragessimg unit 41 moves to Step

.ségrre%g%gdi'n to_the new secondary video stream 'in
ep BaoteBuirseqtRm g yLi T SEOF834nT tHE tPPAyiudgies whether the

Hels ' nit 41 sets. 11 EEe S tIﬂéayl'te ,selected.

| .ﬁ%%ﬁg?l%%g%{% i h%lecg?§’% rﬁla B4 ?nPlathflst information. If
it is not the last Playltem, the PlaylList processing unit 41 causes
the next PlayItem of the PlayList information to be the current PlayItem
(Step S25), and moves to Step S13 via Step 'S26.. According to the

above-mentioned précessing, the processes of Steps S13 to 524 are

performed on all the PlayItems of the PlayList information.

FIG. 39 is a flowchart showing a processing procedure of a seamless

- connection of SubPlayIltems.

When a new secondary vidéo stream is selected in accordance with
the switch of PlayIltems in Stef: 526, the PlayList processing unit 41

selects a SubPlayltem corresponding to the new secondary videc stream

- in Step S30.

Subsequently, in Step S31, the PlaylList processing unit 41 sets
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Then, the PlayList processing unit 41 performns the
processing of Steps S32 to S41 on the current

SubPl ayltem First, the PlayList processing unit 41
instructs the |ocal storage 200 to read Access Units

A R b B kel .

41 t t.h th t.. P .
i kol i e Al G
oP 5L QI3 ﬂ?‘ %{12%12@&%9%&%%@%%@&9 S%:rer‘E tt'?)% PlayList

proc SSI ng o 4s6d on'the ] udgne
pE88Edingl@n e 4R +$REES khé.1ddalt Bﬁoﬁger £06 +3%ead Access Units -
PI ayl tem does not. have a -Previ ous SubPl ayltem (Step
cE8Bespdingt fie thel By lTigke £ @hesoLngrim bf 4harBibBlayItem (Step
until the current PTM has reached " the:
539hc  SharRlRidsbfprelcapbimgmua St epl SBéh.juddkerwhdthbasthe current
reached the Sync_Start Pts_of Playltem the PlayLl st
Phaptieshag a firevials PukRlaydisn (Srepdedldamnd Sﬁlﬁ@rtf-*esﬂcﬁ performs
Eﬁayback of the SubPl @/I temln Tine to the

kﬁiioéﬁstséﬁ?(&i SeeRe SP4t &y S3%5) or |1th E?é%%??ﬂé??t of Steps 536 to

SENBA o S bR s YA LR Shebis Thae curvent
ng{%‘%& déjgga%YEsgﬁbt he %va%oﬁfsgt%%?oggsy ng u% E% NO) (- the

PREYTOITErSeRSid (i@ BAliaid@ VWAGH1t 18 H8At PTM has reached
Pl ayl tem has a Previous SubPlayltem the ATC Sequence

the syd Gregt Pos dihelawiteh @Gtephg3ATC WBgHeit ehas Reached the
Pl ayLi st processing unit 41 cal cul ates an offset val ue :
Stor_$teetSPbEl . Playdkbrd thAER defliTa? $S@yss$8d)yniandl instructs
obtai ns an ATC val ue (ATC2) for a new ATC Sequence by
taadsi%ocierre IATE=aéPra Rlavbagk AKC the FebPigdihempfin_PEne to the

SHREH LA BP S ol i EoP i tsent | ng an of Tset from the
i nput £ i BSEP&ntT'(P.P.%%EE%}ﬁ r{ a:ﬁgasjp_ge%&ﬁ‘se.tsll%h Y{rem, (gtep 533:

t ranspor stream een origlna

vBYf, tend hﬁléﬁm@tt trReROi Y F2t Of1 % Jete vh'é%he;.rsthe current
packet of atransport stream (TS2) at” has been newy
PL&PTEem is SP .CC =5 (Step S3¢). When SPMCC = 5 (Step S36: YES), the
PlayList processing unit 41 performs Steps S37 t‘o S541.

When -the current PlayItem has a Previous SubPlayitem, the

'-ATC__Sequence is switched. For the switch of the ATC Sequence, the

PlayList proéessing unit 41 calculates an offset value for the SubClip,

" called ATC delta2 (Step S37), 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 (Stei:» s538).

The ATC delta means an offset value representing an offset from

_the input time point T1 of the last TS packet of a tranéport stream

(TS1) that has been originally read out to the input time point T2 of

72




10

15

25

out. The ATC delta satisfies "ATC delta ? N/TS

recording_rate", where NI is the count of TS packets.

following the | ast video PES packet of the TS1. 5 In

addi tion, when the previousPl ayltem above is present, - ,
tie 1850 TSepackeieof o snpReNRd. SFoeam HISEhitheh reﬁs pren newly read

STC _Sequence, the PlayList processing unit

odlad cUThit ATGSTEldal sabigtes dedkd _ogﬂ.é‘;'%rq;ogﬁeng rate”,

vaI ugéfztss-arggé tcgugggfg}f%%ggécggg uf%éo&l g"j}:ﬁ%ﬁ faqs% t\]r%”‘Ldeo PES packet
O§T;},et5%§ yence (Step $40). 10 Assunme that the display '
| .

e of a picture lLastly played in the

precegi n@dcﬁigoﬁe queageths PraM ddENDriehh8b&vSPL@Ypresent, a

time period the picture 1s TPP, and the start tine

59t SeRicldr &si Birldcday displ e diriitent Be £10¢ | ova Equence, the
STC- Sequence is PTS2 (2ndSTART). Here, for cc =5,

PIayitist tprckeBetngSatit (41 netichlbhest BNe dflta2 (Step $39), and
PTS1(1stEND) + TPP wi-th thé 15 tine of PTS2 2ndSTART) ,
obhelISTE STEIMed RecE@TCBe afal pav STE] Seaeenashey afdingiha §TIC_delta?
equation: STC delta2 = PTSl% tEND) + TPP -

tPTER TN ISTARTYL e erighelp §3u3§ﬂuﬁlﬁ%%e(§§?ﬁgsﬁ?ﬁ t 41
instructs th e dec der te.the,Audio

Over | A ne, fiaf e GLEEORR et ataadBF 70 DEiFaRRE Laptly played

Bt e LR 1 By OO e s

o_%vwhte &&eeq%%z@s Qr?éekaé Begr+ BbR¥eF aaﬁﬁcﬂxﬂ'e%r&rt&%§§§ displayed

is perforned.in a playback apparatus W th general _

mnﬂh@mtlawm@ e Beblign e GeARISD S (drusarkT Be- Hele, for cc = 5,
condition. The free-run condition neans the condition

swhee el tt he rdeesdery it matcl2Shpetr fror EnBrHYAshEBDDUSTPP with the
control. Subsequently when the STC returns to_ the:

ténadPEi BRSWMANASTARE) STahe | $5C_sielsadamabebsetalqf@ted from the
decoder makes, the transition fromthe free-run

fedhaYirD®BELGRthr onous control with the. STC. On the

ot her n en ur Pl te ot
73 be?ﬁ‘g-c C1e3El b @Stggé (Stg%El 533&526 MRS
PllayLhste PERE %’i%&ﬂ;gséjﬁkﬁcessmg 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 PlayIltem | Out Time (Step S541).

The controller 22 performs the S‘I‘C switch process as described

above, and this process is performed.ina playback apparatus with general

: 1mplementat10n when the decoder is in a free-run condition. The

free-run condition means the cond:Lt:Lon 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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41 performs the processing of cc = 1 and cc = 6. Step
S26 of FIG 38 is a judging step for judging whether a
new secondary video streamis selected in accordance
with the switch of. 5 Playltens. Wen Step S26 is -

h ; i St 4 |
78 (5SS SBSRRSE SR, fne BB % FkBSoing uni
Plﬁé’ﬁ%%s'\@heg‘ﬁrbEQ@Qlﬁ ol5] @cSubflaydtm ewhich is one -

two consecutive SubPlayltens in one Playltem to

the sihes2 SWIPkay] temisandndyhng Rtepl st judgdegsimgher & new
unit 41 sets the 10 SubPlayltem after the switch as

- sébendanyr emﬁecSLﬁIEIeaml t ersdlStcgpd SiH ) accoldence t eth the SWltCh of .

Pl ayLi st. processi-ng unit ‘41 instructs the | ocal
PieypFiays . 200en t3aresd bAdCeYESUNThS BbAYldsomAoggseong unit 41
the In Time to the Qut Tinme of the current

P%W&Wlsﬁéﬁﬁ(%’t%&'osﬁ@ GidG néPructs the decoder to

?ﬁéfﬁ EBReY 378 Ll gt GheEHEC Tt (SO = PRpk RevTten,

rov f# gget& EES Bl s El%??%%ﬂg‘é&teﬁstirﬁ%ngaﬁléﬁtem, to the

In one tween the current

o§HQ£" aybbepraeg, tQﬁdprtﬁ%edﬂlagLﬁHka@&ééﬁmg apdtsugh gets the
boundary between SubPlayltens therefore does not

SuBfUAi¥E drhefe@ardhes sweoanesns ithle pupcess Subftedlten diStep S45) .

" Steps S37 to 20 S41. As a result, the nunber of

seani m,cﬁnmetayzamtppmgtmml eaﬁtnrl@i:%me ¢apal storage
be reduced, which elimnates the need for erat| n
20Réc pIrepD FAsicess sy §oat:e%pqﬂc§jw<3c1:%&bef Fléq Out_Time

| eads t f act t
SEoths TOmOT S TRESH SR hecF LT gﬁ%ﬁaﬁ Rllocer to

t di | kg
p?ﬁgogg d;{)]gaa%vraggbg% : Ospcsu%)é(r%% Hb 3}IC£§.&|ﬁN§ ?Eé cl:tourt%e current
‘sﬂ:@ﬂ%ﬂ BB‘Br’P%&é q%te5h§4 | | owi ng describes str eam

entri |naST table. The primry audio’
st r eaffhufNEdc&Ren gfﬂcytlﬁ?élﬁh:@ser?éeﬁlﬁcﬁcﬂamtd estindesp is provided,

above are assigned to primary video stream and :
within one Playltem, between the current SubPlayItem and the preceding
SubPlayItem, and such a boundary between SubPlayItems therefore does
not reguire the seamless connection process procedure of Steps S37 to

S41. As a result, the number of seamless connection procedure to be

‘carrled out can be reduced, which ela.m:.nates 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 STN_table

in PlaylList information. The following describes st'ream__'entries for

audio in a STN table. The primary audio streams and secondary audio
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secondary video streans, respectively. That is, the
primary audio streamis used as audi o source of the
primary video streamwhile the secondary audio
streans are used as audi o sources of the secondar

. , \ ndary _
stPd:ER0 dBsEE{Ieadabdee e cmianedi &9 BFLTREY ST pilream and

define which' ones from the audios for the primry a .
secamzrgaryder dﬁr@trseaﬁgsm@lp@lm.t t epat Hjﬁ" &hgy ggégap}g audio
stga?mgiu%pg}/a\% 'ggéggnrﬁ%gﬁét?;ﬁ L re:%rgfnagy video stream while the

Secondary_audi o_streanent and,.an ' L d .
. seaPnGRATY ATIST S?Wjen‘f%ecgé% c?hué%g s?/\_?r%ee'srgie’élﬁ@gecondary video

i : T 1 -r y_ 0 . .
st;sffze%t%] .ga;ﬁl%%as%%{agme%:?:erile%agnL’#H@%T‘Na!taﬁmg- ddfB2el Anidle ones from

[ 0Se-ups the TInternal structures

_thOfa\Ecbl PELIRLY BUShO- S LhaasBAdaraNeideo streams are permitted
g ar

econdary_audi o_strednmentry. These internal structures
ol S1dfackame  and each is conposed of a streamentry
and & streamattribute. 15 The lead |line ha3 indicates
a cl pse- up ofilt he ishbesnal shternrate oFtTREUREFeam ©F a
entry. As indicated by the lead line, the Streamentr
profat-peaphionat y#ams endmiaayd mﬂ@@c@@%@@ﬁ@ﬁ&%’é@?ﬂ—emlﬁry and an
"ref-to-Sub-Path-id" indicating SubPath info | dio.
irthanat etErUCTRGet RE §e@SHBaV#%u%anggﬂ'e%lm&q—%g%ﬁ%y‘au e
"ref _to_Sub iLp_entry. id"  indi L0O; AaURE bRok& s of the
Thghil€Rdt Fje“%%lli_ ﬁ‘ﬁayl?%%cjgh grey f%%%?% Js}t feamis b .
. mul tiplexed; an "refe toogirean Rl R 0EuSUD LHrepm entry  and
1LeFrRat i félcl%gggsr'en;%ef vaitlae for lPIaDsy‘3 of PES packets
constit ufi he. Dk i Ry, segendal yr et losstucames T the same
Sﬁg§§§£#&ﬂ%ﬁ#églﬁ hgicategxg cl ose-up of the internal
A [AChUE 8 c@fpdsha 6f reamrathr éhute andb asHowpampttrabute.
Tead line, the 25 Streamattribute of the prinmary/ - fructur
seconmdar yeatili ne seBeamiicatesmpededeorr Ofstheait Ingtructure

type" indicating an encodi ng system of e _audj.o
oftubeafyredtm@dtsy pr %m%qagﬁdt%bgﬁxq S[aiaégﬁnﬁg %he Stream entry

channel structure of a  coryespondi di @,.SEN8AML Path id”
of SHEpPTHG LY éawwy,?m%opaﬁ%%‘? &“s‘:’ggn% Tng T7E o et
i{lcra'e g gg%ggt}gx O{ﬂfosﬁgggbﬂgtﬁg‘g' PeBlf&HE @ seaudigry audio
stream; “ref to Sub Clip_entry id” indicatinga SubClip into which the

primary/secondary audio stream is multiplexed; and

‘wref to stream PID of Sub Clip” indicating a reference value for PIDs

of PES packets constituting the primary/secondary audic stream.

. The lead line hal indicates a close-up qf the internal structure
of the stream attribute. As showﬁ py the lead line, the
Stream attribute of the prj.mary?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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indicating a | anguage attri bute of the audio stream
The streamentry for a secondary video stream has, as
shown by the lead |ine hab5, a Conmb info_Secondary

vi deo Secondary_audio as 5 informati on correspondi ng

LB SOTIALE U LD T L0 95 R o

lﬁ‘@{%mrﬁfgoaS% aaftgﬁ&t%e%%n g%yaa&ﬂs Q08

i nfo_Secondary_vi deo_Secondary_audio Is conposed
of Pruinkeeaf er$060Hary seubAds Yy SAINdLEt fsld hES! as shown by
i ndicating the total 10 nunber of secondary audio _
tsér daad, lemehhaf, vhi Cdmic dnfbescoomdanad whbd Setondary audio as.
secondary vi deo stream "and "Secondaryaudi o streamid
ipgsfrgtion palrespondiodt tnd-ret seawndanpersliof sseemndary
audi o_streans_able to be conbined for playback of the
seconthf ;le@fidle@esha@aﬁhOthqute gRnobé §e?é"ﬁietrﬁéﬂ- $tyaicture of

TNtabI |ncl streameptries 15 for the primary
BRdio st $ "aﬂ‘aéyaﬁ %%—%?CCF}‘?@IE&-‘? video - The

35 A m% ShLEPDiOL Les, L taagﬁscondary UiOced  or:

are  audt+os 0 ary vi eo stre

whimaddids @Beohda AN guSh S0 E're'feéntgieé'hel Egggﬁéythe total

vi deo st reans, seécondary audro streans, eac

nGed @&ds&tdﬁha&ysmrtd 8t e Mhsl€@acht 6§mnlc§r@rﬁs§%¢rﬁﬁ%ed with
wi.th respect to 20 each secondary vi deo stream

a(s@onbdany vides shickamy: andltPecSechngasydacdteamThaisref [0] to [n]”
concl udes the description of the recording medium s

ineiralriey strgarauutios rstafesananidaytysid i ot ok lapdierttp be combined
descri bes features of the pl ayback apparatus for.

En R ecEa Rt Py ISSERNA2LY PEOSRUETESE ayback, within

o S PR AL i s o
LS SRRSO  E 690 U PR B ey vice
st hgaritl andsst AR RhtkDed FR1PBRYL - secondary audio streams 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 s’i:ream, are described with respect to

each . secondary video stream-

N Comb_info Secondary video_Se condary_._audio) .

Thus concludes the description of the recording medium’ s features

- for audic stream playback. The following describes features of the

playbéck apparatus for.audic stream playback.
" For audio pléyback, withinthe playback apparatus, a stream number

of the current primary audio stream and a stream number of the current

‘secondary audio stream are separately stored in the PSR set 23.

<PSR]1>
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As shown in FIG 42A, the lower eight bits (bO b7)

anong 32 bits of the PSRL represents a stream nunber,

and identifies one of a plurality of primry audio

streans whose entries are wittéen in the STN table 5

of theIguMzensnbkaytHd et Meirideaty ahuens aisIn t he

PSR changes, the playback apparatus .plays a primry

"audi oAstsheam icoFIes@andi tige Lloweheighetbitad UbOabT eambhe 32 bits
change.. The PSRl is set to "OxFF" as the initial
oianhﬁePSI%Jntienmnﬁaya $erasat ey aridugdenindiies dneopd a:plurallty
to "32" by the playback apparatus. The val ue " OxFF
Oufspa%;ééelm%fe@mmha% epF riggi aEE S AN dReckle iSIN table

DR e et e WP crpee,
p%a&%%%]? &%%%959\95 Pl%gfg]aml 321fd3.o s rggnr'gré;oargrl’legplogdlng to the
setl $20e 5?{_55?-45@ dRakd 3 f‘ﬁ@ Pﬁﬂ"@st% Bt ’gggemta initial
in the PSR14. shown in FIG 42B I ower ei ght

vainke, (e Eﬁén arraqnge SetichSa wﬁéflutehﬁaz?giﬁilg‘l f&eﬁrepertbs“m" by the
stream nunber, and identifies one of plurality of
paagbadlargp;mxdltusst r'Begrsvaiues @ 0&FFri &S aneumspéctﬁiadn value and
the STN table of the current Play"ltem Wen the
irgigeteethih theee BSR4 r2@mehnsgelip ttreapl aylidek & primary audio
apparatus plays a.secondary_audi 0 stream

S&&PP@&%H%@% IHeTEE - vAihes Bhe é’rSRtlhéS Se4nE@ 2 TRbue ranging
R14 " OxFF" sthel I tialvalue, and.then

‘{i\:ﬁ? t\?&l L ‘éaﬁgien@ IR If‘te 0®% FpEtpFap fumber o

pla The val ue- "OxFF" is an

uf specﬁka%% va%e and indicates that there is no

secoangm@udl o stream 25 or that a secondary audio

stream has not been sel ected. Wen the PSR14 is set

'to a vabuerarasgbng fHOMitlAsiDgin@ht, ihhehsetspal.ue is

“interpreted as -a.streamninber.of a secondary. audio

st r eahs sHowneirs ETGNAEDBY 'a}meillowstr@a;dmtniun'tmr(mabé) sebng 32 bits
and updated by the 77 procedure executi unit 42, :
othéhse EFSRAAr YeRERFSH TSt RedRrRERDEIEDEFY t identifies one of a

plurality of secondary audio streams whose entries are written in the

A 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

“0xFF” as the initial value, and then may be set to a value ranging

- from “1% to “32~ by the playback apparatus. The value “0xFF” is an

unspecified value and indicates that there is no secondary audio stream
or that a secondary audio stream has not been selected. When the PSR14 -

is set to 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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PSR14 shows status transition as shown in FIG 43 by
the procedure executing unit 42. FIG 43 shows the
status transition of the secondary audio stream
nunbers in the PSR14.. In the figure, the term"valid"

pgggggqq%a%q%agg ﬁs\érg.lrtu%f © e'ﬁlt?t:g Iesgg‘g'n 4;3'{ f%g gclPJ %h:g%gm %]IJ.RIIbEIS in the
f t h Pl b T
2 ﬁﬁ%/ ZTI'?C’&“ 5 n%gtﬁwr }&F haéé gse*g"g"ﬁ‘g g’?ly IFSE di ?s%y? gﬂe procedure

e, PSREG 1S SEEANIRL AV HlERe dar
eg%reamt%cw)IE H@Z of Ea%églhéBF’SSRiméf t?? F%%g“er t han thé1 nurrbefecon~ Y

: agﬁlg @‘:Eé%nﬂhﬁbéﬂseih ke tPBR1 ST N hadd Lt ddhef, thet&myvaliad” means -

I'tem or (c) decading is -not avail able even if the
tREEhek vl T the BSR4 b amuian tdier $Ebis tthbnet Ief nuntieer of entries
Play Itemis in the range from"1" to "32". The
wird ates idr ahe STN [taihdet ed thedd anIFes 8l is decodable.
schematically i ndi cat e procedures for determning the
val ueT# IR Wherelid' geab§sthat Eharfds seprRdary budlS strea

DRECE 28, Bl 00 I, P el P e e e o

tigniﬁﬁgfha gg%%}:hgﬁq:%esﬁ o, EGR 280 SFAIR B €0k B cabre

€ Ssecon €0 streans In

ZTRRC SR 1o, THE ?éd)atd%ﬁ&iﬁé‘sﬂé hOP dveil6bygesAs: bY the number
Cevénts s 0a

Change a Streant,
orobatEi %Y-H:‘@én Arayhackty caBlesstaHd @yhyemen is in the range
boundary" and "Term nate F’TayLl st' pl ayback”. These
eants” afe “abgo the same as those for the secondary
video streams in Enbodi nent 1. .The fol |l owi ng descri bes
t he pfoeetmamesofdraRnowétlr dovireh FHIngpbdak Fleonddt F%‘?ﬁmatlcally
i s changed" for secondary audio streanms. 2 44
indicaie FRrocedRESH rfg)radﬁF%’E@s@*lnﬁg B? o‘@éd’l?r %oEFSR when the status

"lpr 0%%2:” V\/nen dﬁn% Congl Ll o% | $oghan e bBLocedure when

Stare execl |ng uni

2 " e is
S e %%rcr%%a s ottty S

nhaldigrat hersesondatuaarst aret £RaBaak i¥anasquidedhe secondary |
nuhber satisfies _

‘video streams in Embodiment 1.

The status transition is triggered by events such as “Load Disk”,

“Change a Stream”, “Start Playlist playback”, “Cross a PlayIltem

‘boundary” and “Terminate PlayList playback”. These events are also the

same as those for the secondary video streams in Embodiment 1.

The following describesrthe procedure of “Procedure when Playback
condition is changed” for secondary audio streams.

FIG. 44 is a flowchart showing a processing procedure of -

“Procedure when playback condition is changed” for secondary audio

streams. The procedure executing unit 42 acquires, in Stép 5111, the

secondary audio stream number from the PSR14, and judges, in Step 5112,
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the followi ng condition (A). Condition (A): based on

a. conparison of the secondary audi o stream nunber
specified in the. 5

Conb_i-nf o_secondary_vi deo_Secondary_audi o _and t he
WE@E%%&W saePRAanyy éﬁﬁ%%ﬁ&@ﬁfﬂaé‘éuzﬁ%cﬁcﬁ‘%ﬁ? f pmpbsr) gatisfies
tt’l c nbi,nati on_ of, th? secondary audio streamwth

ﬁe APPSR Buflent secondary video stream is

al l ovﬁ%’xdl%fltogr éﬁre Jbﬁggqg rglalfo ar%%gg é? A ecsl'letcongary audlo

.unit execut St e
skpdgpent step f é_.,,_udgl ng whet }_ggg f_tlég nurrber of the .
Streamentries %ﬁbt he secondary aud“ | 0O streans for t he ©

CoMb I &i¥o B E@é(ﬁcfae:g vided Se%r&}" QuAYRDeMOf 1 I 88%ndary audio

entties™in th TN-table 1s 0, the procedure

seéxeasm hungetl Botu dZed it dit aha PSRIE , Steoaddashaieh @ Stii€easrondary
nunber in the PSR14 (Step 8116). I f the nunber of
aggieahraar wekh itthet hemidsr ST thbl eubseniotsefpnddmy video stream
procedure executing unit 42 perforns the judgnment of

ist ébl . In Step 5114, the procedure executing unit
42 jud et, h r the seconda audi o0 .St ream nunbe
'S baiereq bho @gegﬁtv e EW%&%&?X%@%&L@% %?#%gtes step
th {1 l nt Pl a
: 8383se§8§g§ y%gu i 0 %kr‘rgam v%ltgﬁ iE%r %dtﬁg | es"'3 nimber of

LB LR B sollpdD) o ?%éﬂgefggnf gorspy ravreen

18t beamed PRESERbekNok hﬁfe%ﬁléntrlé@dﬂ.ﬂ %enQWQfab'lé is 0, the
mai ntai ned (Step S117). If YES in Step S114, The

pEboeduity exexeadmyi urg tUH ha i Seleths sethﬁdm;saudlo stream number
appropri ate secondary audio streamfor the current
iRl &kt BAR1L5(JtSpe$154815) .IfTHke combeude$s Bhesam entries in the
description of "Procedure when playback condition is
S@Ha?lﬁé@'l?r BPt SedbadrPryedutr 65T vieHmBUN & paEfeanythe judgment
Iggxzh t shovm ng a procedure for selecting the nost
9 olplrl ate secondary audio streamfor the current

Pl ayI £ @‘;ep 5114, the procedure executing unit 42 judges whether the.
secondary audio stream number is equal'to or less thar the number of

stream entries in the STN_table of the current PlayIltem and whether a

secondary audio stream with the number satisfies the condition (a).

' If NO in Step S11i4, it is considered that the number of a valid secor{dary

audio stream is present in the PSR14,.and the number is maintained (Step 7

- S117). If YES in Step 8114, the procedure executing unit 42 selects

the most appropriate secondary audio stream for the current PlayItem
(Step 8115).

. 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 tlie most
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In Steps 5121 to S123, the procedure executing unit 42

checks all streams witten in the streamentries of

the STN table for whether .thefollow ng conditions

are satisfied. 5 Condition (a): based on a conparison
ap%% %P&@%eéﬂa%rﬁ%&o SEEQANAUNTERE SPOGENkI eTayTdnhe

I nf o_seconddry_vi deo_Secondary_audi o and the .

numben Sferiesondary s1aadi vhstyrA@dure teanthynatitot2 checks

of the secondary audio streami and the -current
aldestorgamsywritten Hi thanstireanl tovetes o6 CendTY i tablEebfor whether

the audio Ianguage code of the current primary audio

. thst Fehbowiaicc hendt tiormudire_satriqfige-code, of t he

secondary audlo stream - Wen these checks are
conpFepditisy @k JPasAsacR- ﬁePﬁﬁ“P%@éonsééoﬁB%r?e%ﬁma&y audio

streans in the STN table, the re executlng unit
StEgan) execut eQUEPEH 5124. St EB %Zlecfs a judgnBht step

58119, 20,00 e SSERNRLY AU o SHECHBAIPLS scconcars

11%%%451:1:% | 818 Blorddinat 16n oI ASebBsaSly %%HEBUMam i and
a secon ary audi o stream  (Step S125). 20 ‘Wen a

tHRCCORdany stedhaa st I8 bategatisikileswéde condition
(a) - is present, the procedure executing unit 42
execgbggitivn j(udlgenelt aofiio SeAguSILGodSt P tFk2Gursefitoprimary
j udgi ng whet her there is at | east one secondary audio

awtiveatrédmtmasahiesf ties dotih_turgliddegnedd Of &¢ epFonddry audio
YES in Step S126, the procedure executing unit 42,

s@PBet s, from anong 25 streans satisfying the

e N R L VNG R e e

h
AR A T ERE TSR ot B GT2T) AR hara orReing unit

4@%@@{5@@9@55@%@@@2@. stream satijsfying the conditions
80 (a) and t he procedure executing unit 42

exec lﬁ:éﬁ SUJJ!Q id &doagméntobtep for judging whether a secondary audio
stream that satisfies the condition (a) is absent. If YES in Step 5124,
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 5126 is for judging whether there is at least one

. secondary audio stream that satisfies both conditions (a) and (b). If

YES in Step S126, the procedure execu‘tiné unit 42 se_lects, 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 S127}.

When there is no secondary andio stream satisfying the conditions
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Step S128. Step 5128.is for judgi ng whet her one or

nore secondary audio streans satisfying the condition

(a.) is present. Wien YES in Step. 5128, the

procedure executing unit 42 selects, fromanong the .
(secokdérly, abdiprdeduresmaitngf yiily 42 hexenigist tlm Judgment of |
(a), one whose corresponding Stream Entry conmes first _,
Step Phé8 STREERISILEE igntPs andatnge whe tkeiiPhe P gRorepfeqqnelary audio
sel ect ed secondary, audj o, streamin the PSR1l4 (Step

SEHeAS SathFLYLRR LPFEdihéoydae r1DPIBIFTor tFRPThr bR dfuitep 5128,
for _selectin t.he nost propriate_secondary audio .
ekt PERRTONG PRRSUARY Tk 71 GRERGFE: SROWAGNE PibteedidRgy audio:

ug . Se ar i Q streans, .n :

e e e e nl o RT Eemiher s , Sbibesponding
SELLONGRAL Yy alHed BiFRARLSPRCETNCH 0Ye 2 aRHMA!s the stream number
corrésponding to the user operation (nunber x)
ofathsfse@sctde wondisipnaydo. steefondi tthenpfd)4 RSPAS129).

on a conparison of the secondary audi o - stream nunber
speciThuedcbyclunes Cheabdesdmpsdoandiirjhe procedure for selecting -
vi deo_Secondary_audi o and the secondary audio stream - '
the st depeennisde pycendamuppdioxstrea®.conbi nation of

the secondary audio streamw th the nunber x and the
curreﬁjﬁG'se‘lchrﬂasar@ vHaedhamdo shoveam iBs RHACEREHNT | profrdure for
Sgggdéatri on &fg it's sati-sfied, the procedure executing

aRt 42 *BXee dt &?af“ﬁé j udgnent of Step S132 Step S132

is-fofy jsyud ié@lmg{lgﬁﬁrr%:teegﬁrgL@&uﬁng‘c‘uﬁq{JQb Iz:kgec?{]s whether a

| ess than hetdta, Oof streameéentries e

- sSddhdal gudind sWRGI 8he ASLLONEIR Y ndtot © 8t E8FMnding to the user

corresponding 25 to the nunber x satisfies the

opend fdronner WenaVESrids Shepcbdd;iont R) procedure
executing unit 42 selects the sedoncary audi o stream

det erfansediiby (e nbebed s amckbmstrishe efinter sedondary audio
the PSR14 (Step  S142). If NOin Step 5132, the

ShFefedur e exect™I®F unit 42 pEPYSHEY 81 the j ddgnent the

COf St e&;géggﬁdasrtyiei %g_sESécst-:vnfd%!rf._gggig gar\{g] e%:{x]g ' sgggndary audio |
stream number determined by the number X, ‘the combination of the
secondary audio stream with the number éz'and the curfent secondary video
stream is allowed.

If the condition {A) is satisfied, the procedure executing unit

42 executes the judgment of Step S132. Step 5132 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 S§132,

the procedure executing unit 42 selects the sedoncary audio stream

determined by the number x, and set the number x in the PSR14 (Step

§142). If NO in Step 5132, the procedure executing unit 42 performs
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X is OxFF. The neaning of "OxFF" is the sane as that
of the nunmber x in Enbodinment 1, an "entrustnent
nunber”. If the nunber x is not OxFF, the procedure
executing unit 42 maintains the current secondary

AR P EAIIRS! SIS (X80 M iy e e

xg.?g% iﬁe%ggﬁrélgé 10336 hé SHROAFANAtaYEi fhe number x

reans wittenin“the streamentries of .the STN

ihahledh fenthet fierahiha, fralehe Wiidgb<rendi 1 A8 nuber x is not OXFF,
satisfied, to thereby.select the nost appropriate '

- tBeGHdRKY ra elieeut 18y sind eadn frat nthens uhrentrfRirdy béewndary audio

when .a secondary audio streamto be checked is

sseean dampeaudi cPSRIHr d@hep ,Sldandi tions (a) and «(b) are
specified as follows. Condition (a): based on a |,

conpakf $de wmbErex $6cOFiFar harysesir e fRaTkbay unit 42 checks,
specified in the_ _15 Conb , . ,

P hEbeBs ORI P 1dB0_ SUE CRRERTVAR GUHE PRESTIOECSEn in the
he secondar di g.streami, the Lnatd by
e T e S A
ﬁ\i"edgﬁisstfigaw to Fﬁéﬁw de1 SONAhY R8s Bbprbpei #Wdkecondary audio

anguage_code of the“current primary “audio stream

dmtohesot Recabdl-frltangdagescode of the secondary audio
20 streami. After executing the | oop processing,. the

pr ocedHes £xecthdary unidio sZeexetutiss chhekddgmeacondary audio
Step S137, Step S137 is for judging whether at |east
cameast i parnnsiaticlyi @y ghe Conditd civsclijedms (B)1pws.

present. Wen YES in Step 5137, the procedure .
execUEPRGLTHIN (8D s &asEls Onf RoFPIBAEMITY Ché&PEeBBTRIRAFY audio
audi o streans satjsfying.the conditjons (a) and,_(b),
G¥&3hose corr%ﬁ‘{iﬁ’ai ng-Streaﬁ?Eﬁf'%&e%ones first®in the
A he STN-t abl ngd. set .nu bt REm f +th
5 ST PV BEL Sty SADUIBRL Ofet By of the
@&Qg‘nﬁa% eRa2d 3t rebiS , PERC SO £1 S48 UEF REe WRIcbndZry audic stream

J udges Wwhet her .
i and the current secondary videc stream is allowed.

Condition (b): the audip_language_code of the current primary
audio stream matches the‘ audie_language code of the secondary audio
stream i.

;After executing the loop process:i.ng, the procedﬁre executing unit

42 executes the judgment of Step S137. Step S137 is for judging whether

. at least one stream satisfying the conditions {a) and (b) is present.

When YES in Step S137, the procedure executing unit 42 selects, from
among the secondary audio streams satisfying.the conditions (a) and

(b}, one whose correéponding 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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one or nore secondary audi o streans satisfying the

condition (a) are present in Step S139. Wen YES

in.Step 5139, the procedure executing unit 42 selects

in Step 5140, from anong the secondary audio streans-5

sat i SENhYD Shepddadi thiherbepedugrexdrudd ngonis gaiifideg whether

Stream Entry cones first in the STN table, and sets ,
O 8T TP B RCRERERFY AudiReSEetams éétl§§%b‘?ﬁj§h9 GRRPLGion (a) are

P RAR A a8, ELA PR SeRs 1t R o gAdar SEH g P oafout o9

RATeS TR o3 98451 T AL S, o stresns’

escription o en s

s 8493 h8 Mt nd Ofon RGN Y, Al QiRldL M B redRiing Stream Entry
concludés the procedures performed by the procedure -

cEeRCHiTtgit the s ebbl P spHesan teeedeRilmbd PO the selected
foll owi ng describés the mxing control unit 45, which-

seconglafrgatudie oftrehe audPIRI1G r ebfnNA Srplsagbagic?, Thhe procedure
m xi ng control unit 45 controls the mxer 9a to mXx

examItippaydck2 oaipasknotherreqandaayyaedidi ot xtamenpmbgr of PSR14
t he audi o decoder 8a and the playback out put of

(YSFordArY- audio streams of the audi o decoder 8b. 20

X
{1 e e oD B ARG G R BB e E R PR i SGpm change

l%%qgﬁgg&é’y' foq'.msleg{)ffégﬂ El%gigl'gaggg%mn t he secondary

streamis .sef as ermtted” in the

STN TaRlse Qndib@esurdant pRlauhtem iﬁgﬁo%teﬁo%y e procedure
m xi ng control unit 45 controls the mxer 9ato m X

exdwrtihayhack 40ubPiheofrd ertastibed i2erdec oty B MG describes
t he pl ayback output of the audi o decoder 7b because
théhaniaidgocdecoderunily 4§, decioth ng h&estuonda rhaudidic stream
stream having the stream nunber stored in PSR14. |f
Piasteri bute of the primary audio streamis

"surround", .the 83 playback_output of the secondar%/ .
audi F@éﬁ{l@aﬂorbtéroﬁ'i *é&ta f)ef:o trols the mixer %a 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

is in a 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 PlayIltem information, the mixing control

unit 45 controls the mijxer 9a to mix the 'playback output of the audio
decoder 7a with the playback oﬁtput of the audio decoder 7b because

the audic decoder 7b is decoding the secondary audio stream hav:ing the

stream number stored in PSR14.

If the attribute of the primary audic stream is “surround”, the
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downm xing is perforned such that only desired
conponents are held anong conponents such as L, R C
LS, RS, LR, RR, and LFE. Here, when the secondary
audio streamis, for exanple, a comentary of the o
|20 oL LEE LY +pRY &%lﬂé {138 o COAPOA Ak bBemixed after
pg?%ﬁ%ﬁiyog%ﬁtg % rtggmsggvl Ir}\?\,haﬁl?%otﬁe seconraary aJl-,I}(;jeiO- 2

d%‘%’é@?‘g}‘. %-st&lki‘-%rﬁba%qc}lfﬂh%@ dﬂltyod&sl@:ré@ dcﬁlpoﬁ%nt';_]é at8 held among

to give .the user -a sénsation as if the

cOhpBRheE ssch WRKLNOR Arpungd, tire, user RRSuell BFRI n@eirs, when the

call ed panning. In panning, the sound/voice of

- sécarkendanyiaust et iesamfbtoexempbel & qmwnmentaty o) the movie-

with a lLess nunber of channels than a prinmary audio .
dstestam,i by udethginGhtke cheooedi a§ the myénpresagio stream, with
enbodi ment, pl ayback-pernmitted conbinations, of
whishnihe AeePRAiastyr 8HARO f HreEReL Br F Aets) FMeFado SiFeknfarfg and to
secondary audi o, strea for the secondary vi o N
R eate T et FAed e ThEHEseTR FRBFECiomEn, 11 fpe director is
] xing i f or b I i QN h : .
R Peeied iroraet: r st BRI G IAThmEarT @ panning,
eRET /b8 c%ﬁ'% SLESAR /NELEES sPrdfie (BIN dahite, Afcnaural)
a result, at the execution of° Picture in Picture, it
wh €h POSHsRl Budise PRV cHENEN D @skhea aplinarwhetdio ft@eam is used.
commentary. of the novie director is added to the audio
of thehumi accopdirey to 20e Foresexdnphisydiaest reptdyiackhpermitted
secondary video'is a video in which only the novie
cdinp Bt gonamel! privasy sagpestrannstinsythe erimarhyideestrean and
exanpl e, as- if poi'nting at video contents of .the

SPPPREFYY #PEED. SBIPTEofiBF rilify S8 °S8toRYareli e aMsqgse defined
.of _th i d cont.ents,and.a.secondar vi.de e
Bt ST s o EOImERT AR P ERrFETIR T GRlpEr g one Sxom

N . ceal | O :
R e L g e
tEQNEERA ¥nihidLiRAIHY ENg @iblehe Lot esg tl et £he execution of
pl ayback™vi deo of the novie. fliBOD NP 5 84 The

- Heegeatirerhodirentiy dbapessitdeanol ppoaiderentposite audio where

subtitle ‘ .
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

"only the movie director and/or cast appear and they are acting, for

éx_ample, 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
possiblé to realize an amusing screen effect where the movie director:

and/c;r cast are giving commentary twhil_e pointing at the contents in

the playback video of the movie.

EMBODIMENT 5
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pl ayback in Picture in Picture. The subtitle playback

is specified in the STN table of the PlayLi st

informati on. The follow ng describes streamentries

for subtitles in the STN table. Although the primary 5

audl Fhet peassntietbostoeriarielagdisotet abaPravengst| ghawbtitle
pri mar %p-w deo  stream and secondary vi deo streamns

plraé@@@astw ghuzbeiRHEETEr e Tll?@t SURYIFd & B PAHt +° éﬁ%ss,lfled in

[0l LIELL ¥ 952 BLISAT: 900 onee Lor SEPUN e escriee

ST . E
It e L eT—
aﬁlroeé‘lf% FLG s8dosDowsRAd sebeddieasy %E.@@ﬂ)&i to primary video

espec related to"the PgtestST - streans. Accordi ng
sit@adhankl gé&cﬁ)daegn@m@mshe&mghere%‘ﬁuct@bépy, esPeetabs Yare not
related to subtitle display are: "nunber of PG textST. .
cHgsddiedenitd eséd [fotropfidry vi8ed munbans amtl #hdd for secondary
PG text ST streamentries_plus"; "PgtestST stream

Ve yetzeats, " @etbSEhLD. cSrcbadal jEstass aPRR_ROEe eREETentation

in "Secondary video Streamentry". "number of PG
GyaphiSP SEFeais 20t FPRST iStdPaBEes the nunber of 20
Pgt e ST s e e selectin

f ts
Pi ct xg{%{, escglﬁ%f %terl'eﬂaén —-ﬁggfb?ashé%r PgtestST streams
rrdll? he%f e BRI SHIEAMLALILOY, P .Eac‘tedt the PgtestsT

resent ftro ICS Streans

@f@aﬂse)(t %c&ﬂcﬁiﬂgs dohatnshpidneee becéiﬂﬁ)%@n {H@bﬁ'm table

of PIP PG textST streamentries ‘defined in the 25
eé;ﬁ@ﬁlﬁﬁﬁ a Pireibtedin Piebure appbtiwtd on. Tm;suam of are:
nunber of PG textST streans entries and the ,
“munidEer ofoPGPRidXtBG texeds stnvtedmsehlri es_pl ustps 255 or [nl”?
| ess. Here, when the nunber of PG textST
“@erm-h%%ﬁegtﬁr stieem gotsteeARUSIAbers from 1

to nl _become the range of t he P& ext ST streans. ‘
“PgtestST stream entry and
“Combﬂlnfo__Secondary_v:.deo_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.

“mimber_of_PiP_PG_textST_stream___entries plus” indicates the

- number of Presentation Graphics streams and textST streams that should

be added to the number of PiP PG _textST_stream entries defined in the
STN_table for a Picture in _Picture application. The sum of the

number_of PG_textST_streams_entries " and the

number of PiP PG_textST stream entries plus is 255 or less

Here, when the number of PG textS'I‘ _streams entries is nil, the
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On the other hand, when the nunber of _Pi P_PG

text ST streamentries plus is n2, the stream numbers
from 1 to nl+n2 becone the range of the PG extST
streans. That is, if 5 the nunber of PiP PG textST

SEhH e TRt F EoRoh e SR bl Y Sre R gt Couweans.

w dens b he nunbe tten in nunber _gfnRi P_ PG rhe
OPext ST_ st}\ﬁé%m entri eé P{\é us When %&(l:ture in Picture

nhﬁb@ftoa@@?? g%@ﬂfé‘x‘%rsﬁegtréaﬂ @nikia80iths 19 rbhersd sedEn numbers

entries-o e PG eSrST st reans becone sel ect | ng

fhandets.n1+WheteRingd Uhe dahgBi ¢ff tthe PetdeigTyspesdmar nethat is, if
1 to n1+n2 anong.the streamentries of -the PG éestST

thbr eanBe e PR PSEE eobitis]_bhremd snthdee_pidmtis ewsitteh in the
Picture in Picture is performed, it is not that a

sgliptaltles tHeorandeeophenstyesn HeBoLrRion theRGTeKREST sEreams widens

secondary vi deo are 15 separately ed. Only one of
brhe pr| maEde vi deo suBEid%e and se(‘f’g" \E/( vi deo * the

sutlt |l§ ésl d{:n Plct relnflcture This is
bt whCr sS RS T hES P TR y Vi deo
[
iépar%%ew R
i %ﬁ?&faﬁi‘? enPLELS &@tﬂé“’[‘?&t‘é‘é@sﬂ%ﬁé f)@éorﬂaf %Bmé%n targets.

eads to an increase 20 in hardware. cost; an

Wheh) pifreeal of mowurborst beisecpasitsnymead, ddo tot lme+r'12 among the

subtitle will be hard to see. The |ead Iine hpl
stndbnadres-iesalfospe BStebtshetiates bebone sedeareng barqehrés Note
PG t est ST Stream entry. As shown by the |ead |ine,

tP@tt exseSTL ISP e A i ctise d6RRASEIMER d tsi s éia*m*%ﬁﬁ:r%/ Subtitle
and a 25 StreamAttrlbute and tre m entr

fiogc [Hhge BT Y)]f & aﬁfaﬁbéélktbtrﬁq BT %%q%\ﬁary video are
ﬁ%?%g%ﬂl%} f?}{fzc %nﬂg?ng gg tﬂgl %&S%V}lgegsﬁbl&gt% a}lggecondary

condar
ve_l.%teﬁy%ﬂ]; tllcanlyﬁ Fﬁg g@%'ﬂ&?u%cﬁn%rc‘tu}fégthfé R Pbased on
textsS the inte P,Structure, .

- two reasons: (i) if the primary video subtitle and the secondary video

subtitlé 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 internal 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[l1]”. In  the
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P& est ST streans which are allowed to be conposed with
secondary video stream are uniquely indicated. The
lead line. hp3 indicates the internal structure of the

"5 Conb info SEcondary video PiP PG textST. The Conb .

Cliith 0LrSicc Gedenyam ddadeBi PiP®E edxEETi sfcanposstenial structure,
"nunber of PiP PG textST streamref entries"”

Pehes L3t phyednne whbth la renahiyeredot o RiePca@essa SiTtls seeangary video
each  of which can, be conmbined with a secondary video
ssreapmreabsiapely ipdicakesdT streamid ref[0] to [n]"

10 indicating stream nunbers of the P} PPG eXtJSF%ﬁ :
st reahk® V\jﬂ?%‘g ERE bRP3 cORBITRE S o %l WAGFRL yoture of the

SRR R e e

| oy i i int | ‘.
BSOS | L6 P e o
“RLANDAGS Pt BENedhesPlsaybas ke RARBEHSY AngiES8BIRg the total

nunber—of~ the Turrent PGIeXT ST Stream for Picture in
rRinbEHI &f PASCuti DelitiTd skrehihearaadilpiferwh DEh tdud bur cemtbined with
PGText ST stream for- Picture in Picture nonexecution
asecaepayatialgo stosan; Bndt'MEPPBR_sext I3 stEe@n 484 ef[0] to [n}”
shows the range-of stream nunbers that the stream _
imdibeting Gtekanheudearsert Pt iR PGtPERPT cFhfeams which can be

possi bly take. If . PiP PG text ST stream nunber is nl,
qGoRE1REY E0R RUABEFCIHf the current P& est ST stream

t akes val ue. rangi.ng . froml.to as shown in. | .
Lo per Tt EOUFLIRE ARk Rt e Sk ] sk ¥he recoraing
.hei C - ha t I Rkcrib
oAEINI BECULELen N HhBaBbEr. Dantls L IRYIRET Rbcribes ar
Soeeythott ks & bedyBhEk Replext & ot tram-dd¢eherembciiflent . For
I f the PG text-ST-stream nunber witten in the STN
sl elé pirivbanid, wihimuabe pleilBicR AipdreniiST statesesm number of
entries_plus is n2, the Pip PG TextST stream number
trekes rent dGTexE R gtngah fomPictyralinfictase Frcshonman@a stream
the lower part of the fiqgure.

number of the current PGTextST stream for Picture in Picture
nonexecution are separately stored in the PSR set 23.

FIG, 48A shdws the rangeof stream numbers that the stream number

of the current PGtestST stream can . possibly take. If

.PiP_PG_text_ST_stream_nmnber 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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FIG 48B shows the bit assignnent in the PSR2. The
follow ng explains each bit of the PSR2. disp_s flag

5 b31 of the PSR2 is disp_s flag, and a value set in
the one bit is interpreted as follows: Cb: display of °

: Xt ST st ! PG t ext ST st nt' [
b T Sitonl iSRS Ton st strnl T
~and ?b {)ﬁt )&v?-r% R o énteri%bi‘.ﬁél pdiP PEhe following

t ext 0O of the PSR2 is PiP PG textST

ekl fs A b%ﬁdoﬁﬁfn%l perset in the one bit is
Interpreted as follows: Ob: when a secondary video

st reaspSs diisfy ayed during the display 15 of the
current Playltem the PG Text ST Stream Nunber defi ned
5 in thel PSRN BSRB€d; dang $Iflagennd & oesndasst Vindghe one bit
streamis displayed during the display of the
iguntenpreted e fpliows P P PG Text ST Stream Number
defined in the PSR2 i

0, Whe .
U dedPst rEEmIPY TRt SB BeEiFHArFHE AR AP LBl eHeT strean
14N cLgnt. 2 ayl tem the Pi P_PG text ST valid flag

an effect on the display of the BD ROM

I a ck w H e t i
R

10 iotde@TeqNunber: 25 b0 to bll of the PSR2 are the PG
Text ST Stream Nunmbers, and values set in the twelve
bits mirre PGnt@m:B‘Ietvadlastan | ows: When a secondary
vi deo sfreamis not displayed during the displa
the BT ofttHRl agR1 dm PLRVRS) taxs6E orrldidy Thpded ﬁe\éﬂ%ﬂe set in
is not displayed" ‘88 means that the disp v fI ag of
thteorRSRIL i8 Huerpsetrd 2% Helvalte of

Ob: when a secondary video st reamis displayed during the display
156 of the current PlayItem, the PG TextST Stream Number defined in the |
PSR2 is used; and | |
lb: when a secondary videoc st ream is displayed during the display
of the current,PléyItem, the PiP PG TextST Stream Number defined in
the PSRZ 1s used. | _ -
20 When a secondary video stream is not displayed during the display
'of the current PlayItem, the PlP PG_textST valid flag does not have
an effect on the display of the BD-ROM playback appa_ratus. Inthis case,
. the PG TextST Stream Number defined in the PSR2 is used. |
PG TextST Stream.Number: _
25 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 dur:i.ng.the display

of the current PlayItem (“when a secondary video stream is not displayed”
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the PG Text ST Stream Nunber in the PSR2 is used to
deternm ne that either one of the PG stream and t he
Text ST. stream out of the PGlextST streans in the STN
.table of the current Playltemis displayed. 5 PiP PG.
mdexs Fhalt reamiNHTREE1af16F b BROY i hesdISRS 8bg, tiee value of
PI P PG Text ST Stream Nunber, and a value set in the
thewHOVBeti 3Ts Sarean Nbravepr &t etle BSKD i kowmd WHdatermine that either
secondary video.streamis displayed during the display
op¢ qthghe RG shre®h aplidm SadtihetRicRrRG!t oft @R PalpytST streams
flag of the PSR2 10 i's set to I b ("when_a secondary

1gi Hed TRLARRILE SOt sy nddiry TERRt 18 HELsRlsYed- f | ag

St r et ?Pa Sental Pyt S Goolaved duri ng

{real
the prEPd v e R e et A SR TR Sl e, an
ol Pafid A 08 EhElrRhLACE: ONGLQ e BRLGL cameanfodie

Text ST 15 stream out of the PGIext ST streans In

STN twde DisebbRaoMy ReAbo SHhadr o U.S.;sﬁlé%&cﬁﬁ@ga.ng the display
St ream nunbers of the P& estST streans for Picture in

oPi t]heurceu:rannalayutemnaramdthbhm_m_al?cd_l'derxgsmivﬂms_eﬁlageof the PSR2
not the focus of the present invention, and their

1ldesel itet LonE'vhen a Irecohdaey grderedt heate iendigpd ayrg” means that

resent enbodi ment. FIL G 49 shows the status )
tg?é%ﬁ&ﬁ’oﬁl%ﬁ of ﬁ@eﬁﬁﬁlﬁ(}%‘i’% 5P Yir sBfthA mesePdazhvifieo stream

t f_Pi Picture PQ
B REBHSE By THHE B £ i B S aSe bl Tl Fie SrsBRed fitatne cusvent

.
SBRERYAY il VSR Rl IS 3h RMESE RO bt 0 the poe
i85u¥Ed tttoeﬁetgnﬁlhﬁa §K§U@Mh@roénéh§f Rlray bt §BeaaNdnd Sthe TextST
decodable. The term"lInvalid" neans that (a) the Pi P

sPcdent &ft siff eas PpEDREIST Ghréles PER2the ST tabbe dheche current
Pi P PG Text ST stream nunber of the- PSR2 "is nore than
PlhpIpembiey daspéayed.es witten in the STN table of the

Play 89 Item or (c) decoding is not available even ‘ '
i f thﬁtﬁ%ﬁ%é’(‘ﬂ“@ﬁr%rﬂ ithe PGtestST streams for Picture in Picture

nonexecutionand the handling of these are not- the focus of the present

» invention, and their descriptions are therefore omitted 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 val:_d” means 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 thé 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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witten in the STN table of the Play Itemis in the

range from"1" to "32" The franes drawn wth dotted

lines in FIG 49 schematically 5 indicate procedures

for. determ ning the value of PSR when the status :
-_.Changes, .The procedures for. ' :
TR () PRECARRet: Bt YR b be SR, Tl bt ¥encries
wr AL 0 QhESS'ﬁ\hacréggg oﬁrﬁge"PlPa{f(‘I%@h\r £5 WHEeBhSF23| from “1” to

Change 1 s requested”. The "Procedure when pl ayback
wggendition is changed" and "Procedure 10 when Stream

change is requested” as indicated by the franes drawn :

Wi t hTheoktggkd idesmawethhaostsae hinedshdse Fii6r . ¢heschematically .

secondary video streans in Enbodinent 1. The status
indiaasktparedsres i fgedeteyirgnentbe stidhiea ot "EFadhen shire status

"Change aStreant, "Start PlayList playback", "Cross a
clRingpst efhelBrorrinesy fonmettTeang RTEXpFgyrgam number to the

B E R0 B ER IR S S
w.f.ol |l ow d i b : ' d f
SR aiog aaneeap et e o L

' | | S5 4! R ce
is a Bﬁjgg%r@é&%§9%ﬁ?l£9@a OGR3HI NG 1 ORSHHE Hid tHRcedure

20 " en stream change 1s requested". for

widd 88tadn ShiSedB s rddiftsReac efur fdexemd bpahenfiamd drawn with
obtains the current Pi P_PG Text ST stream nunber from

déthtePSRed arst g $ihd, asntopeadies thhetdmmndahy Tigeoesitreams in
Pi P PG Text ST stream nunber is for either the )
Efraebigenatl on Graphics streamor the textST streamin
Step S152. tn Step:S153, the procedure 25 executi ng oy
uni t U jhaigest ansindpn 4 spreaaarati he e aphPed: 86 r g«SﬁF Disk”,

~OLEPegl D e S konl: PP EGJRNLS] SIBD 4 eravicen
RO R e by PSS e g s oo e
s&Pall enpfe d&60EhRIs8condary video streams in Embodiment 1.

The fplloﬁing describes a processing procedure of “Procedu_re when
stream change is fequested”;

FIG. 50 is a flowchart showii.ng the processing procedure of the
“Procedure when stream change is requested” . for PGtestST streams.

;I'he procedure executing unJ.t 42 obtains the current PiP PG TextST

stream number from the PSR2 in Step $151, and judges whether the current

- PiP_PG TextST stream number is for either the Presentation Graphics

stream or the textST stream in Step 5152. In Step 8153, the procedure
executing unit 42 Jjudges whether a Presentation Graphics stream:

corresponding to the cufrent PiP_PG_TextST stream number satisfies
conditions (&), (B} and (C).

Here, the conditions (&), (B) and (C) are specified as follows.
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Presentati on Graphics stream specified by the

nunber' of the current Pip PG Text ST stream nunber;

Condition (B): the playback apparatus is capabl e of

playing a 5 specified |anguage; and Condition (C):
basedcandizieanpar: sthe ¢fl aybeck egpadartys\igeapatsie edmecoding a
nunber in the P$R14 and, the PG ext ST stream nunber of .
rPeesdmtatfion Secarhliarsy stirdan R itfedSHY) tha roobvbenaf ithe current
of the current secondary video stream and a P& ext ST

PSP RSeS| firedmbyuercurrent 10 Pi P PG Text ST

stream nunmber is allowed. On the other hand, in_Ste R
S154, Cqri taepc Bt etéﬁe@tﬁybﬁﬁkuﬁl’famﬂf@s} &8RP EL ﬂgrplaymg a

T.stream corresponding to the current P_P PG
s?@?%%éﬁ PRI A sati sfies Conditions (/», (B) and

o cor Rl (5 Rl s ROGEREPA O3 (e Ry viceo

segemen%éf" Nt nPi L PCpdRxd Shngt rgam PQE‘&EP@T | 8t Qam number of
bi tmap. Such a playback capability is indicated in the

BRE3h r 08t hifadRSRvE8ke 230 EoRich 10N 4 Bbmbiﬂlﬁzﬂazlna%@a@'l% current
apparatiUs-i's capabl e of supporting |anguage

setbnddtyt edded sthreatneaxtGE BEred8bbtihan apecéhied by the current
Pi P_PG Text ST 20 stream nunber. Such support
FapbhiTekt §T i stiazdi catber s H1eoR8R48 to PSR61 of the

PSR set 23. -Condit.ion (C) . based on conparj son of
the sERJMREACFIOF derndss tifie SRR UMR4" they RECESIE® gRpputing unit

2o RE o “BEERtary VPGS Fo el SR5RSPRd R Fay R current

t 25 d t t
PEAETGHS! Dl i PR A IE8 SHARRGLOTRL o' BB (oo
cur r egbndil RO(APXt Bhe YIHRCR UM rdthsal 4 @é@gble ber&nverting

when a subtitle in sone |anguage is expressed by a

¥k STe S EE@AEL LR B Nask ARPAF @huScuRisht [FAPEP@ Text ST stream
capability of converting 91 the character codes into

rhitbaapnan @mmnpp@nﬂch@aplawtiact)caﬁabs&ppn Aeiindicated in the PSR30
of the PSR set 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 PiP_PG_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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the | anguage attributes in order to "be able to
decode" textST streans in the | anguage. Here,

Engl i sh, Japanese and Arabic are taken. as exanpl es.
5 Regarding English subtitles, the playback apparatus

-is considered: to_  support the |anguage attribytes on&y .
thsheharactarscodrfc ANERPLENAD GGt R BIPRF T WaPRPAGL LY of supporting

"kerni ng" and "double letter/ligatyre" egar,di ng .. :
thel SERGRR ADEFIAES ThETIFE i CPeatie b Geopes” TMutsT streans
. cqnsidered to support the | anguage attributes only
lr\‘/\/?’fglr? i‘dLFnﬁ%as Sunctions 10 of “horizontal writing",

"ver tj.cal b EDg", Tahd e by i BN as examples. .
Regarggﬁ%g %‘g ;L%Q’su%?éétrl{%se, t %w%?%%/lgagﬁ[(%appar atus is ¥

R e 8eh1ilsd SupPaTilest Nend MGUABEK addgErauhe s Dablisidered to

en i has functions of "right-to-left. witing" and

sugtaithl erhet Lefidddggat areibutss Wherl yt hehepl aybabks functions of

- apparatus is able to convert textST streans in sone

“hearigaageli witic gt mapkerd rappodt “didlcahgtibgjey/ 1 igature”.
attributes, it i's considered_that the above-nenti-oned

condiREGeTEIPR) TaRENERF AFOTISACSs! i e WhBYPIHe apparatus is
o OB L 0 SO e M LSS SR AT el Bonctions

»O%o has eon%t(ag %ﬁ?i‘%z‘_er? ”,ZQ‘vj:e Fkéﬁf\?\ﬂﬁ’gﬂéﬁ?yw?ﬁ%t&% wrap”,. and

ndt i on 's"not ‘sat’i’s
“ ition (A) is satisfied. After conpleting the above
j udgnents, the procedure executing unit 42 executes

St ep dkpidinh eRabloBubsiflsd epht @laybegh agpadwiuzels considered
t he pl ayback apparatus. satisfies condition (2). 25
tbleseppdie wendisnigaagé Zptisikitats tdrdyuseni Atehds functions of
pl ayback of a subtitle in an unsupported | anguage.
* Fhglscite-dr€t owrditsnigfidandat tpubd. e tlﬁgt@gma‘éﬁr%’h—e PSR

_set 23., Subsequently, the proqeduge executiqgh%ggg %2 £
exec A {the PYYLARyABRR T34 16f 23t g oSE8BYThi$ X §Ta%treans
irslts? me]c fan Eéjé‘é rl%t\gq:e:{tl}n%rp taQS sslgpnf)ort the language attributes, it
is considered that the above-menticned conditions (A) and (_B) are
satisfied. When the playback apparatus can convert the textST streams

in the language into bitmap, vet 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 proéedure executing
unit 42 executes Step S155. Step S155 is a step for judging whether
the playback apparatus.satisfies c:ondition {2). '

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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of the nunmber of PG textST streans entries and. the
nLri ber-of - Pi P-PG text ST-streamentries _plus in the
STN-table of the current Playltemis "0". Wien there
I's no playback-permtted PGIextST 5 streamin the STN

yudebkat St Pf geef WS 6eX emtilsi 1 austép 4dridyidighshdth@r the sum

PGTlext ST stream nunber of the PSR2 (Step 5157). Wen »
ofat | eagle one nplisyb@EKPPetatbrest REhexbhilriés eam iand. the
the current STN-table is present, the procedure
nugntecyts 1\ PURE tte42 SExemeapseBteirs 2585 Thi shEsSENS:ta@Qe of the
for checking whether the current PiP_PG Text ST stre '

CRRIBE P AR LERRIIE, G WOSh HESEP ok ARrRIARBEHT PR ted POTextST

uni t. 42j udges. whét her the current Pi P PG Text ST
SST98n i (DO 8D by SPet R Ol S8 AT LR Gt 4f maintaine the

F |‘{{I)L‘%Icérr g{:ﬁe%guru?ﬁe):} ang%f@jt g‘Ftcggtr n)1t ﬁg egngt least one
pi{ﬂ;ﬂa%glgénﬁ r{ethﬁ%egzlt @%tgs’/'\gm 1(11@heaglgr£%) E%.S esent,

e proce ure executing dni naln ain

tHd kb@e&ﬁﬁhugxécmttlhg SR 42 eeasudes |S%@pt$@8 a v&ld ds a step for
"Pi P_PG Text ST stream nunber is already set in the

ck@%.n@ﬁbt%th@]:f’lﬂie chir&R POP SR FeridB stirkampiuoteduiLvalid, and
executing unit 42 executes the judgenent step of Step

L gfpcdhire ax@catsbepnfior 2] wgesgrhattbeahet d:Lerre@mrH‘JéaPG TextST

Pi P PG Text ST stream nunber .is e%ual to or less th
sErRaET grugeero lﬁurﬁ%‘laloftot e deSEarhbeRt riles Tt hém@iPﬁlr of the
tabl e and, whet her the current . PiP_PG Text ST strea
SFr‘Eﬁ?é‘anEﬁW%flPe*’shet ﬁ'é"Nemet PR ‘(%theFf tk&%S"%rﬁe%Fe‘?}P PG_TextST

c n t he
-Gk, T8 PRIRsIE, IR RG-S 4% TBLLE L0
St r egRJRUPRe s nfilepas i X! L B4 Qx‘rb‘&:b@uf@ exe@lt A YRR dedaintains
| anguage is set in the PSR2, the user intends the

the ayhaekig S ef pthe, Wispperied drargdagel {Sirep Bd GbkesT stream
When NOin Step: 5160 the procedure executing unit 42

nesbpectis bheearhstseappn oprg #SB2st BezmI1&O) .t he current

Playltem (St eE 8162% Thus concl udes the description '
of " Pro¥Bdkiy ETHHERS mece%lréo?%ﬁqqtéﬁ% nighiagegeutes the

P Xt ST
juggeme%-irzes ep Sft Sgep 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

S‘160, the pJ_:ocedure executing unit .42 maintains the value in the PSR2

" because, although a PiP_PG_TextST stream number for a text subtitle in

an unsupported languége is set in the PSR2, the user intends the playback
of the unsupported language (Sﬁep 8161). When NO in Step 5160, the

procedure executing unit 42 selects thé most appropriate stream for

‘the current PlayIltem (Step S162).

Thus concludes the description of “Procedure when playback
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FIG 51 is a flowhart showi ng a processing procedure
for selecting the nost appropriate PGIext ST stream
for the current Playltem The procedure executing
unit 42 checks, in Step S190, all PGIextST 5 streans

Q6 st her ok Salid Shy s@Rdiddrons rbayst 0 (d).. Wen a -

Presentation Gaphics streamto be ‘checked is

- Preseptatisn i& aprﬂl%ﬁcﬁéf@aéﬁdwz_rlgh&a CPPslddsang (abcé@ure for

(d) are specified as follo Condition (a): the
thLﬁgﬁhﬁ@tl&{kﬂ@sﬁﬁhpﬁr&@:Mp&ﬂﬁTéxﬁST decednfgrithe current PlayItem.
Presentati on Graphics streami; 10 Condition (b): the '
pl ay bBek puppedurteusxdsitdapallie @ctpﬁ@lsqfn?gl atep hYliagél PCTextST -
specified bé the Presentation G aphics streami;

¥

stopams if6F pRythelse sohialy oinpaiitsBRs of 2k e s(éa:ondary

video . stream nupber in PSR14 and. the Xt ST str
nunbeWh%? 2 FrE SeRbAB O ﬁ?%;l' AR P g@&%ﬁF edis Presentatlon

Gtrgxﬁ %}:Jégar,ﬁt gﬁ dﬂe%t O%E:LQ{ t h L*;” gé)hl X &rﬂ% yas follows

eo S ese rea

al oveghasand, Candi ttﬁ@ﬁig}baemgpfééa!t%%gaegp&&%eof’&ecodmg the

the Presentation G aphics streami matches

oraBenaas osetbih Pl & diiean! ayback apparatus. 20 Wen a

text ST streamto be checked is Presentation G aphics

st r eatonditivhe (bpnditheoplsayarkt apgabatarseis pepabiledofiplaying a
follows. Condition (a): the playback. apparatus. is

leapudte specibhedrty e Ehasenrdrionodsapbicy sereant ST

streami into bitmap; Condition (b): the playback .
appar 8PRii Hienc 4Fab| dastecs @Bpdr EPFRAT BN &ﬁgﬁéaesecondary video

b f h ST C
Fehn GBS Corbar PO of ™8 he B oAty vi TG s [ of the
c% fﬁfd %e%:gﬁd%gmvdincge%d PHBeteJ&Lgmgr chotmggng'g_&g(togrthe current

ream |

‘ée%gﬁd%p%%oy_éﬁx@ﬁﬂ_%ha_ttﬁét STE L en@a G RRADhORs Okt ream i is

current secondary video stream and t e textST
ateead iangpeci fied by .

Condition (d): the PG _'Language code of the Presentatlon

: Graphlcs stream i matches: the language settlng cn 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 the_texi:ST stream i;

Condition (C): based on z éomparison of the secondary video

stream number in the PSR14 and the number of the PGtextsST 'stream ief

the comb_info_Secondary video_PiP_textST(), a combination of the
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PEBeytST €b§e%¢$dtfefé‘-) sariEn

the Pi P PG Text ST stream nunber is allowed. Condition
(d): the textST_| anguage_code of the testST streami
mat ches the | anguage setting on the playback
apparatus. 5 After conpleting the above judgnents, the
cﬁlﬁﬁ*ﬁdlSEEOMEﬁgUtmﬂgo stiidamd 2ngutige st ex TS Epedd 31 spec:Lfled by
whet her the playback apparatus satisfies the
160t POIMTgxEETdesxdanb admbar t e gtlewedus f | ovvchart
(i.e. playback of the unsupported |anguage).
in SGaRdSEo9n iche phecheniril_ l@r@@@gﬁn@oqﬁwpf tzt@ Faa@%’% stream 1
in Step S192, whether there are one or '
ires%?met ﬁ%ﬂf Jsrza o8 ;f,hfahel%ml& PBﬂ%r?%BS to

(D 2 R e e e S5 sST% L p——
uCJgIIF Ir%fs%ﬁc?l% t h:ﬁ'l 'Stl'922t§¥l§/eq:2:n§%§lg€ ?ca : Eggratus satisfies

th@bidiangn S@t Sd&@@rfﬂeﬁeﬁm WeVLBﬁs theweeheet ed £ Biayback
PG Text ST strean1nunber in the PSR2 (Step 5193). 15

o¥Veie NQ SuppSEEEd SERduatbe. prdeedwce iaxsesd | $IP Iynithed Procedure
judges whether there are one or nore PGIext ST streamns
esatutsing ngitan 2easdgks,conditarofl9Berdiethke Bowwdare one or more
condition neans to satisfy the three conditions . _
é@e pPBedELe™s éxbERt {Hg uhf #ES in.Step
42 judges, in Step S194, whether there are on
Skt e TPERFHACSTUEE et ing oL i Frg S? SFFr S5CBENONG the PETextST

AR AR WO LTI i S
S"S-JI: é&ﬁl 51381 Lsfad @Qr&t»{] € nCORdidrho %ﬁblé )amd( Qét@rﬁ‘ﬂe( Sdream number

whosé~correspondi ng StreantEntry cones first in

o!f h@ha%'&l%@@é& pi@Ng Sed:a dThet sehe Ghiftheli B RGeTeBRST(Step 5193).
stream nunber in~ the PSR2 (Step S196). 25 Wern NO in

" St ep W& NGt He ptocesiifle ékecprbogiurd texéPusiie WDMEFB2 judges
to the PSR2 as the. Pi P PG Text ST stream nunber (Step
whe9Byr  thaven araden pr moreSPEBSRIS, sttmatnstﬁ@tigﬁ%v@@cﬁn eased
apparatus satisfies the condition (Z), the procedure

ceRettiithg, Herer Abej GAYRY, CPIALHRR SEPRS KReterStHerhe three
cgggg E% g? di & E’:ledp( ?Xafn%-rtl% rp?:‘gggdéz?et Ez%éé@tqglgaun hgé judges,
in Step‘8194, whether there are one or more PGTextST streams satisfying

the eased condition. If YES in Step 5194, the procedure executing unit

42 selects, fromamong the P1iPPGtestST streams satisfying the conditions

(‘a) . {(b) and (c), one whose corresponding Stream_Entry comes first in

- the STN table, and sets the selected PiP PG TextST stream number in

the PSRZ (Step 5196). _
When NO in Step S194, the hprocedure 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 (2},

the procedure executing unit 42 judges, in Step S197, whether there
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Here, another eased condition neans to satisfy the
conditions (a), (6) and (d), and the procedure
executing unit 42 judges, in Step 5198, whether there
are one ore nore PGlIext ST streans satisfying the eased

B8R0 e HoplRPh 3, Be 1oL IO PLASAI Eopeg codeon.

HEEEC AR Sk di? 160l drs0p5 &@isf&géheae&dl(@éns (@), (&)
one whose corresponding Stream Entry comres first in
ahBe (8TN-dable pRBledets dkBeutirgamiumeruhetNein Step 5198,
sel ected Pi P PG Text ST stream nunber 10 in the PSR2

whSther 3188k, abemeNOre mcli=e pGBARHTST tdteepnocartlils€ying the eased.

executing unit 42 judges,r in Step S199, whether there

cendibhenor nore PGrIext ST streans satisfying the

conditions (a) and cgb . If YES in Step S199, the

pr oce@ﬁr‘é’ase)éé’cﬁi:?lﬁgél ni theProgeshrs, exeomingonglt 2 selects,
the 15 conditions (a

i P PG est ST sirea atisfyin

FR RS 58 PRGEE L St SR M B B EHP EPE) LR , () and
firs in th T l.e, " and sets the nunber_af .th
(St Sl TedPufoo 3P eaf B e tEale S 4 the sT_table,
A400t s YRR (MO hmbaR XL of ' WP TSEasuL |
aunit.452 sets ()(FFI‘:'I§|bn t??fé P%I%l%gteég O'T)%".-T us 5t 88am nunper
igoaBéE Usk® treegesctyd)pti on of the procedure for -
selecting 20 the nost appropriate PGTextST stream .

FI G BRen NG ihl soeh ali97s hohé Ng-rodui-ecessdutd.npr a6L8W2 judges,
of "Procedure when stream change is requested" for '
ipGitsa STO%+ waahker therSpep GE7dr molve RFTexe8lirstreams satisfying
executing unit 42 j'udges that the nunber x obtained in

GBREELPRS AL 3BGElC) opetat FOANISHePEPs Wit prgcedpge executing
th L P. PG t ST st j r_ f Presentation .

S0 E b AT Ban oI THRBSPLE FG SRt ert St aPRondRstying the
. A T h d : .
B T 5 SRR e 5 SRRy comes roc
16 8RB SN 31 8RGO IR SPORE I Aife bbetﬂkyf%é%%)edaw_p@_mxtm

satisfiesthe fol | ow ng conditions 96 (A,
st€pam in the PSR2 (Step $200). When NO in Step S199, the procedure
executing unit. 42 sets OxFFF in the PSR2 (Step 5201).

Thus concludes ﬁhe description pf the procédur'e for selecting
the most appropriaﬁe PGTextST stream.

FIG. 52 is a flowchaft showing a processing procedure of
“Procedure when stream change is requested” for PGTextST streanms.

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 mumber for a Presentation Graphics stream or:

the PiP_PG_TextST stream number for a textST stream. In Step 5172, the

'procedure executing unit 42 judges whether the presentation Graphics

Stream corresponding to the number x satisfies the following conditions
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Condition (A): the playback apparatus is capabl e of

decoding the Presentation G aphics specified by the

nunber x; Condition (B): the playback apparatus is

capabl e of playing a 5 l.anguage which is an attribute.

(8f , t D spdci(€] ed Presentation Graphics stream and

Condition (C): based on a conparison of the secondary

vi decCongtitdam @inberhs playhackSRRIakYS tifecarabd et afTdecoding the

stream nunber of the conb jnfo_Secondary video PiP

F%%WOHaGEW%FPSEl%‘fedt k¥ TherBHPs0 %econdary

vi deo_ st r.eam PG.ext ST. stream specified

/S L e E R ST theamaRerl [ ed 0l WP Sraying 5
t. 4 t

lgé(?&é%pong&ll :Lst %’1 t “T:?:EE njﬁ@%‘fﬂ@lé% té})%{:ﬁ.'éf?é%i e?éFu?g‘ﬂon Graphics

seeadihtignps (A, (B) and (©. 15 Condition (A) t he

pl ayback apparatus is capable of converting character

codesceidittient @&} ST ralsegash CHT ¢ QRRAAGOAY of Othdesdusiidaty video

x into bitmap; Condition (B): the playback apparatus

sit segra palrheerofirs WheoFISRLY ahdnghageGiattrdbuttesanf ntidker of the

t ekt ST stream corresponding to the nunmber 20 x; ‘and -

cophdinfqpecopdannsedeonPif demsdTi(sorn sombi nat 5wt of ddrey current

video stream nunber in the PSR14 and the PG ext ST

SSEPREANUNER? SoFSERENICHMh POT 7Y b5 BEEERRASPEFT Akt Pyp-he nunber

' text (%v{ega combi nation of the current secondary

Ai-8ed am and the P& ext ST stream specified by the

b ure. t ' '

s orn el S el B Eﬁ%*{@euﬁ%%gciﬂ%%etmr
t@@@@f aéﬂ&%aﬁﬁ&b:?ié&%xﬁﬁﬁ%c@@diﬂe' b &y) » x AN RSREOT ¥ following
the judgenent of Step S175. This judgnent is for

doudgt hensvhah herst enanuaber 97 is equal to or |ess
than the total nunber of the streamentries in the
Condition (A): <+the playback apparatus is capable of converting
charaéter codes of :the téxtST stream corresponc;ling to the number x into
bitmap; | _ |
Condition (B): the playback apparatus'is capable of supporting
language attributes of thé textST stream corresponding to the number
X; and |
Condition (C): based on a co:ﬁparison of thé 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 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 ﬁerforms the

judgement of Step S175. This judgment is for judging whether the mmber
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STN-t abl e and whet her the nunber satisfies the
condition (A). Wien YES, in Step S175, the procedure
executing unit 42 selects a PGIext ST stream of the
Pi P_PG Text ST stream nunber, which is the nunber x,

- and sets the 5nunber in the P t
isNBnis SeF BeTS thtaﬁe l?ﬁ sekt écﬁgﬁstﬁ’@ Sain siPELbs in the

SR T
erf.orns

S o?akf]l?d@ﬁ‘?@g gge feﬁ§t s?.}ZZ ‘the can%thHgﬂ @Ht ivhen YES.

i.S"equal -.to or less

'n%%ﬁp% igfs e,t 95@ e @Ee&@@l&} BdMNeNddicREs 4 PCIELCST stream

and er. the nunber satisfied the
ofcﬁrﬂ‘éj'ﬂb% Wté@stl@aﬁ%n&a& wihen; YESei mnBleanx ShAd, sets the:
Focedur e executing unit 42 selects -a
m@gngPQa:&IeS"ésaEr&ampcannespondl ng to the nunber x, and
sets the Pip PG TextST stream nunber 'in the PSR2
( St eph84 38) inl $tdyOSiLAS Stids psqawduxm@xsfse*éﬂe%ruéﬂt 42 perfomms

executing unit 42 perforns the gnent_ of

B GUATUICRE P R Tudding. WRBEHETS (Rt ALrbRe. P thes the
is OxFFF. When NOin Step 5179, t roced

ngkesuts BgUahito 2 Jiﬁisn’t:}é?m§h?h%°§ﬁg1 B %eﬁﬁ%ﬁtﬁeam entries
assumi ng that there_js_n t.S

17 57 TIRUERIE IS PHEE N PR B t%%“%%%?@f%%ﬂﬁ% @) (©)

a”é”(Eﬁt {aﬁ VR5RRFer 4081 PF 0888 10 RuaeH kBgutihg udPt 42 selects

s € o

st~ appropriate PGText ST stream for the

a ﬁ:[l.£ %F[‘eﬁi@ﬁ' l%tﬁ:‘@agns%ﬁ?regﬁbrﬁﬁ%@ toTlthxe -aehpbet | o @ofd sets the
e most appropri ate PGIext ST streami.s the sane. as

pSH@MNTEA  Grrbdn rMierconctivdeasrchdStesciii®i-on of

t He "Procedure when stream change is request ed" fo h

PGText£SNOositr Baep. STRUs tl'@cpmqﬁqr\.g.‘et SXIRE- 1pHe T 42 performs the

enbodi nent, when Picture in Pic

PG TEXISP %Wr%arr?%ﬁﬁ@?m‘?%t 381 £ daopTud Pppghef the numoer
Xﬂg%& C%“fra er} Ich §?F %@@eq:kﬁey %@gé@ .'Ii:lé I'E-E‘:ecn.ltlng unit 42

e’ntrle and t

m%?g@%ﬁ}spf%\ u%t S‘ amee skl 854 é’bmlne NehAi tthéf:e t :hsﬁ‘ no9 BCTextST |

|cs stream or the textST stream

arﬁsg%%i.dt.ltegdtfbxt lEﬁayback in the STN table (Step 5180).

If the number x 1s 0xFFF, the procedure executing um.t 42 selects

the most appropriate PGTextST stream for the current Playltem (Step

S181). The .selection of the most appropriate PGTextST stream is the-

'same as shown in FIG. 51.

Thus concludes the descriptien of the “Procedure when stream

. change is recuested” 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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Pi P_PG Text ST stream nunber is played. As a result, it
is possible to play a subtitle suitable for the
primary video streamtogether with videos in one
-instance and to play a subtitle suitable for the . ‘
PresanudalpnSonapiid os sthream drogee heyxtwiTt st neatheosr iasponding to the
anot her instance, which leads to an expansion of the
PrBRfe TektSTmtincen wpkiegnss PLEYEBADI MENT B:SPAS, piles@mossible to
enbodi nent gi ves a_detail ed explanation of production _
PARA T THRERLEL2I SHERBLE IR 16 PRRB2BD- RAfcd EsEPIh &PIefher with

viPSaf R SRR e Bok o St e e seconcazy
v?ﬁé’& %%%&(3%}%@39 Qﬁrt'hoéic"i’é H.%egxfx&&eﬂ! @Xs{i}?cel?gﬁw ileads to

'S deci a naterial” Creali On process |

2R3 kbALIRH! of | thd DEAgBr OF Sibrich® BBLEAA! S Tor video
recordi ng, audio recording and the Tike are created.

Then, eMedpoMeRTt 6Ng process is carried out. In this

process, an overview of the data to be recorded in the

vol unehapeesdrgessaalimgnt afres rrede t anl 1ol expdlanabidad'Production
of the BD-ROM i s obtained based on the scenarios

apd e gpEdereialhangsiuiaatwee ppbcebs HWREMe deaceitied sin 2ghe above
I nst ances of a class structure described in a

eRPeYIMRESng | anguage are the format of the

I'i cati , di di di
P SRR BN e S Wi epor i ng medi umaccording
i nf or ?Pfé&”? %Jtl%gng{lg g'g'oéss&% BS&%&&‘BQQ. by . dgsqr %gécg-:gss, ‘what

I nst ances ‘o structure ased on synt ax

sgeﬁﬁ{ase@rghuém BPpROV @iy b8 bdisigase, data

5in a table format can be defiend using "for" 7
st at Re®eft s matefi Y 60BN Erocd sANPIagerisanslilat an this process,
requi red under' specific conditions can be defined
mgtentpls for gideementsdirgasiudio seprslisigmmocasslile are created.
carried out. In this press process, = 99 vol une inmages

are coOrffer BetPIRCEIPARICSAISSHRT £adddad s, HhdhiaRzgcess, an
overview o.f the data tb be recorded in the volume area (generally
referred to as “volume dat‘a‘") .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 programning language

" are the format of the application laygf of the recording medium according

to the present invention. Clip information, Playlist information and
the like can be created by deécrib;i.ng instances of the class structure
based on syntaxes specified in the BD-ROM standard. Iﬁ this case, data
in a table format can be defiend using “for” statgmeﬁts 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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di sk cutting is conducted by using the physical data
sequences to create a nmaster disk. A naster is
created by a press apparatus, and then the BD-ROW 5
are connerC|aIIy mass- produced. The production is

Of&ﬁa‘ m¥§ré&%rt9&q Sﬁﬁ%/s{'%éf |4t NSl HANREs, and master

strat ing, reflecti coati ng,
d:@'koélﬁﬁztl'n\éelsf EbiAE@RHIH us i dPhh 8 3hivBgcan das isBtiiBfcds to create
| abel . By conpleting these processes, the. recording
a wediem 4B ROV described in each enbodi nent above
can be created. 10 <Additional Content Creating
Pr oc @ssastéed sacrastiednbpi x ipreesi sppargiosedand tBBnRONe BD-ROMs
contents and additional contents, the above-nentioned
ans] awef@lgﬂébé@@srﬁr%w t iTRE PEPOEREP a2 C@’&P‘PT‘%CHOf various

out. Then, AV ips, i nf or mat | n and

ISR f“éﬁ“%ﬁéki’?ﬂdlqiﬁg sﬁF@E@W A af et 1ot V5 n coating,

PR S LTe A PORE IR - COPArRE i pe Ry o 180ED: ROV
i nf 0535'?3 1@:;&‘}1'9“:]%/% %roc@ggégat 1E1'9é] 're@Bgdhl&f medium (BD-ROM)

r emai mat i on assenbl ed into one file as

' d@&%blaenﬂl S @Hﬁédﬂﬂér&nab@&éhéé/&'bep&%é@éﬁ or the

i ke. \Wien such additional contents are obtained
af t exakBes oy loCeasesy deatandi Pramsds>contents are
provided 20 to a www server and sent to playback
appardiepses upoonr qhgesre dAutdmmasgdSyst in-RANpmpnteats and
above-nentioned-nultiple processes, the formatting
agtiddensl iconberletetlf Apeie-BENROMR A eéa@waqpr%qﬁfs to formatting

p%c?#%%?%%céééa?%qﬁu?rﬁfﬁhggs@&ﬁiﬁﬁé“e" o fhiaricn apg Prayiier
:g Odu%‘iog o %ag on%néjleo reogf ggfdmﬁg Eﬂa‘:?%rléso%t%lnghe‘ Ol;lfés which

anln ure of —an author syste

wﬁﬁo adi m:.d@d g9 enbokh-awhn gre deseiiches:-dhena %Mlln@g AVClips,

systemw th reference to the figure. As shown in the
cligunasother fui haplinpsyslien i snSdfmuetivhpd 4nd 188 remaining

connecting the foll ow ng apparatuses to one anot her
infarmanibnt &y relsembled into one file as additional contents by an
archiver program or the l'ike.. "When such additional .contef;ts are
obtained after these processes, the additional contents are provided
to a www server and sent to playback :;.\pparatuses upon reguest.

<Authoring System>

Amoncj 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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network: a title configuration creating apparatus 51,

a reel set editing apparatus 52; a-BD scenario
generating apparatus 53; a Javam progranm ng

apparatus 54; a material creating/ inporting apparatus -

cofggcting uhskfcdrlevarnnggamﬁsza’cals@gy 56; one \andthetaylo@n mternal -

apparatus 57; a master creating unit 58. 1) Title
netwnitk iguBatishe Creaf i Gy aRppAr GEBEL 0 MRPanatle 51/ a reel set
configuration eatl apparatus 51 deternines

=3t gawé&s ERERETIR 1SS L3 Py 2cus 537 2 e

dex..bdmv. sion us,
pr?)?/raé%&gl ?‘%paﬁ %dnf-’l T gtll onc"fen%olpﬁz % tlﬂ?: dﬁeatus %
f tkgn
: §%€%.%éa@ﬁhﬁeaéé%éﬁ%”g??oﬁéh.é’ﬁsﬁ.@%&??ﬁ%ﬂp@@%r‘és 577 a master
crobt 8¢ iniBDds objects and PlayLists using a tree
structure. Specifically speaking, the title
configumatie monﬁiﬁ;m:ﬁ’emro Trepechli Bsparamde 51
corresponding to'a "disk name" of the BD-ROM 15 to be
pr odTieed tlalaodmnioguestpxmdl ayeabing " apphedtushabl caetermines
i n I ndex. bdmv on the.BD-ROM nodes
coamm@%bﬁa maje i eatvbitie dBfiteatechhy ladems b@tbﬁ'ec?he deClsmn
constituti ng the tit] and ,nodes _of

orenion Bt o rrsaqattapgnwﬁecég%f i Berinfggmacion.
Thfeh :L1:t(ie|t ‘]%éitlf Jl\iu‘r}]:latti enec topmébh&g E]ste{?férgll.a%tll %”ﬁAHHLO sé%@_ﬂ‘g_es the
relﬂt aﬁgn? ht?%a?e%‘)dﬂ§vﬂé tJﬂ;]%@QSS BHS c;}:%}eectcbt 584 PlayLists

con |gur tion mati on, the Pl ayli'st ormation is

us@ﬁ%%rﬂﬂ%%dsiﬂaictu%& n@ﬁebhelaﬂmssﬁéaﬂn@s 200 TptsnARtration
02. npl s but using abstract nanes such as

infBirngt oy ssdcidiesemedd ayt fespondiieg apparat sisnaekest the BD-ROM
title configuration informati on conpl eted by creating
toshehpzpduced, 25asker geriesedpddad o & ftérdet ithet can be played

operations with the user. 2) Reel Set Editing
LB RES ST Hes (RReTRO¥et Do ERBERAT ,"a Movie object

et i nes the r I,.ons | t & ntar
o) SRR NSt L SR BTN & LRI v
b%gﬁfaéndé‘%}p%%it%%é tiRs p@@ge by ons- an'é%b%xéﬂ?é@c, and then
specifies the rel_ationship among the title, Movie object, BDJ object
and Playlists by connecting these no&es 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 MgnuPlaylist. The apparatus makes the

title configuration infomation‘compléted by creating such a tree
structure Eased on interactive oper:ations with the user.

2) Reel Set Editing Apparatus 52

The reel set editing apparatus 52 determines the rélationship

among multiple elementary streams constituting one complete movie, such
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novie is conposed of one video stream two audio
streanms, three subtitle streans and one button
stream the reel set editing apparatus specifies that
one novie is formed with these el ementary streans, and |
have 5 functions tq gssign, to. the man | ‘a sinale -
as ¥ ¥OFor 2 IGs ﬁ‘é‘?ﬁ%@eﬁa%f‘q QP%OH&‘P? Sren 'Pﬁu?gz‘éheé‘né singie
to arrange nul ti-angl e scen hayi kg anglesubtitle
ohle 351 CBEE=Y o N S5ENGH "eid aaTy kol
stl%‘ggrﬁ‘é thﬁaggzbu%t%gas&%%', liald A Plct hRiiabayeppRpkt@negecifies

orne D scenari o generating apparatus 53 10

.thibeoRD seenario gohruat/ing appatatlendddry carpased ahd have ’

~a menu editing unit 53a and' a scenario editing-unit ‘
fuBdbiondes s Edin,| By thbinkihderidhe diemcted’ sicng haningpegtially
positions buttons constituting Interactive G aphics )
diSfeeams Acgesdang t® direngsemubperandlensopnes @gvingsmultiple
and creates functions such as commands to be attached . o,
angdebut Poresl betiiide awipkl Formdite FRE.! |5ekec LRGN FRFFATYS 22

~ Editing Unit.53b> The scenario editing unit. 53b
iscpeab®Rl EitdoBuPHUtE ?P@ﬁﬁfrf‘%_lstwedpépg%?mrﬁtﬁ § %é\n

ditli . , - in t ti .
R W R
cr ea'tﬁggeﬁ)é{ ddigatid |&ﬂ~é‘%‘%‘chﬂ?‘ [ Abh R LUEe8E | 1Y RPPOEE USE & menu

51. scenarios  mean Information that causes the

edtanBagk: ARRAr ahd'ss tfxcpari oreapliaypaekti 3@ unit of

titlée. In the BDDROM information defined as the

| ndexfiaht: ergithlgi BAbf ex3a>and Pl aylLi st is scenari os.

The BD-ROM scenario data 25 includes materi al . .

i nf omet inemu cehigtibguturig stieamesiplenabRtipiish constituting

i nformati on, nmenu screen arrangenent 1{;\\nd i nf or nat.i.on L8 GUI
Indrerechhes Graphipe HtreRBs MSTOISaRE YhENG IR TCrhitrens Ve

scenari o ations usin Eeat SCRDBH%uttons, button
i Cat £ These

diti,
a’@%ﬁ%‘?%‘i?%g”;éfb%g’?ﬁ? ; FPHE Svg?lg cation o

a1.02 tg.trcl’:;g%rg@t%%glﬁeponpl eted. In the scenario editing

<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 thé Bﬁ—ROM, inforxhation defined as the IndexTable,
MovieObject and PlayList is scenarios. The BD-ROM scenario data
includes material information constituting streams, 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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scenario editing unit 53b sets the contents of the

Pl ayLists of the title configuration information. By

defining the STN table shown in Enbodinments 1, 4 and

5 and the Pi P netadata in Enbodiment 2 as conponents 5 °
irbrmAbi el aid ismpilatedhe Joehbei ccemztmm@dépémt PRpwations, the

these conponents are incorporated in the BD ROV

SCepakapi ediddng. Upit RFA EPBR, theh CBBEREM Fc ERGr FLaYatSs Of the

output by the ED scenarjo generating apparatus 53

tithel geRSipHeaTeR L oFBRTI M | BYnge D %%%?@Ltélal? [ppown in

tipl 56 descr i bed. 10, The ED
-m@”‘ggsrggpgéggﬁe?gﬂ R - DEEB9-F L TS BrRoT g T 04 £ corBonents.
. ff‘%ﬁ@aﬁi HfsQr J.Itlg:% aQQéﬁ?aﬁ%“ ngﬁq §a§£c5r9§t LEB@schomponents

he "séam ess Vi nmenu. usef selects a
a 483 hEBdpt Pai5RaTheasd orRiRam §§eﬁarltaa@&gaound Vi deo of
the menu by using the menu editing unit 53a with
oper ati 888iMich, Glle BDRRO Gerat ko ellithi Gitpunti by 33fe BD scenario
creates a Pl ayLl st 15 that conforns to the data
gesterattiugepphrates 53dmcéudes pdremebens fTheeaktaimg poltiplexing
editing unit 53b adjusts the nunber of Playltens of
in fraepmaytiriexaroSepifohn tREeHuRHET éﬁsw@%&\m i ps,
and oqutputs them as BD- ROM scenari o _ dat 83 ble t £
thi s.TH6 Ml IFRBLL_NIPRGrEES iPRATPEVS3 sélss able to create

=SS bl BP iy T SRbeR S Bk Pt fpfiths video
Javar o s%geé@?aéatvﬁ!?e§4dggfre]cﬁv@o se%ﬁ@_%@w Blay as a

appar at us IS COfT'pOSG an 1D class creati ng unit

béﬂé‘gre@m&ia‘Vf@ecp'ngﬂ@éThféﬂht bPGisdct thd bher@ndd et Bl unit 53a with
obj'ect creating unit 54c. 25 <ID Class Creating Unit

opeht ibhe v @uass Theeatdzyivneéditiday onkats@d ¢eatemss Playlist
source codes using title configuration information

thrteacadobys tive the t datac shigtere iafnthe ressrilags aw%ﬁOafnagu The
51. The ID class source codes are source codes of

10
seenpEi® editdag unisSbadise a&@&@#@@rﬁﬁ%&ﬁmﬁﬁwwaﬂwt

th; lch%cla.%% the number of the AVClips, and outputs them as BD-ROM scenario

data. At this point, the scenario editing unit 53b sets parameters to
realize multiplexing in the multiplexer 56e to thereby play each AVClip
seamlessly. ‘

4) Java™ Programning Apparatué 54

The Java™ programming apparatus 54 is composed of an ID class
creating unit 54a, é Java™ program editi_ng 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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informati on by which a Java"' programis ultimtely
created on the disk. Here, a Java" class library
which is a conpilation forned fromthe ID class
source codes is called an ID cl ass Iibrary 5 The ID

- Ch@omi SQUSe £9des g deskager andhd TRLAIENEN S Playlist

edc a8 & 2E8nstrudtor reads a predefined

irﬁi‘u '}:ﬂmgj fdho Jabg ﬂ'oﬁkazgﬁsglﬁ):?&ﬂa)ﬂeﬂg @ré?ajt@?dldrﬁihe disk.

e pl ayback of the AVAips can

HER, I heshwet cy§éé1glb95£9ﬁ&ﬁ&hvm¢ @c@zﬁﬁn.l‘a[t_&@hegohhed from the ID
executing the constructor. Nanmes of variables of the

-cld3clsassct i dudakyiareadefd aedinOclnssudingathe nanmes of

PlayLi st nodes defined by the title configuration
i nf orTiet LD lasechowscaVigod®s @arld slesmd\/@nslpiwlawted so that

The Pl ayList nunber used at. this pqint may nny
eafinbes. & €aFhructao§hak Bdrsi %@reﬁietfleﬂ%ﬁ?ﬁéls%nﬁél rom the

R A F e L el o
ce]nv e. ca erecf o&@ sz:.n frgsg%ncgg ch %QQ &létatyéhsgin@%ec%ting the

a progran1sour e avam progr
éséé?:% 5 §s +Prv%n_-xaw@§ orfa%ﬁé F°f8neacei B hriN8re defined
ndex PlayLi sts. <BDJ (Object Creating Unit
b?%in@Qh-Eht%n@oﬂ Piegt.: &4 aatiéd deilhéd D4CLId eat Bs cBRfiguration
obj ect creating information based on the Java4
ipfegisaivapusceh cosleda mBaadsbyatdeMdmidyliptogr 8m Playlist
editing unit 54b and the ID. class source codes
ngrieet ededyat Hd1isl Poghasrax beadi ﬁ@mmzhlmmgﬂé The BDJ
obj ect creatlng information is_information to be a
formiﬁa"BﬁJ BRyEdt SMbieh WiE edknt ual |y recorded 25
and s C|f|es Pl Llsts to be n
ot | DiPpRETT P e SR SR e R ST BYFD OF @ Jave
o8080% TR &%&Hﬁ@ﬁ@ﬁé ARl & eagsguegefalgng ﬁé‘ef N&:cbPrace such

Ss l'ibrar e materi al ating/inporting
a8RRAT B0 Huts QUBL8L8pbgratPdodr&libbidd & ¢hRAYANE: program,

~unit 55a, a audio |nport|ng unit 55b, a video

it is the ID class library that makes reference to the Index.bdmv and
PlaylLists. '
<BDJ Cbject Creating Unit 54¢>

The BDJ object -creating unit 54c creates BDJ cbject 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 S54a. The BDJ obiect creating information is
information to be a form of BDJ objects which are eventually recorded
on the BD-ROM, and si:ecifies PlayLists to be playegl 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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importing unit 55c, and a Java's inporting unit 55d.
The material creating/inporting apparatus 55 converts
i nput video materials, audio materials, subtitle
material s, Java"program source codes and the like 5 :
al Blit Milde@rebt @R tuniaudise, Skr eadio Smbbitirey datia, 55b, a video -
Java' program source codes and the |ike conpliant
impdit irge vBDE REM: st andl g djavetd dsgoctsinbennit o5dhe Thekmaterial
creating apparatus 56. <Subtitle Creating Unit 55a> .
cThet nditimppet neappaping b5 spanversst mpuduphideq magarials, audio
conpliant 10-with the BD-ROM standard based on a

matpEialse PRTGHAMATETEALS, (TREPTPTRITH SQMAq Fedes and the like

.di spl, timng infaormation, and,subtit effec such

1568 R e 3Pl AL SASHRG IS LR et SEGELR S epem souzce
aydi o._i t.i, unj t . yooda £ASEWN u

BHPE S B B e ik HOS 0T Ad a8 sencs them
thhenetds dfsatidy Agpakfff mRLi on for a corresponding

vi deo and/or del étes” unnecessary data to/fromthe

| Npuksawighi+Q candeSttrRUBiEhesdesul t. Wien a

nonconpressed’ audio is input, it.is converted into a

f or maThs pebtitbd drgat heg usdt 5bafareatiehesdeittile. d&20s compliant
<Video Inporting Unit 55c> The video inporting unit '
w35h therBRfeMostsadatd pased aled sitddde difcgmgyion file including
conpressed into the MPER,. MPEGXA-AVC, or, the VC-%

3 sppmttlies iRy FhEHRY dRIGETREESNy RS EWkbylle effects such as

- dnfor ion if required before outputting it. Wen
R EEE LN

video file is input, such a video 25

file Qﬁu&QPQnggtfh‘idyi pgoder, conpressed according
it P spe fleg g

il
to paraneters y the user, and then out put.

The Jayalyl:bmgidiRdgubiitt 959, sendset bissd QhbOWMBudio already
data to the disk creating apparatus 56: Javaa' program

RPEESsaDdestsr eng echcby thwemdavaie 16pupr apeaste, adds timing

creating apparatus 54; programancillary information;
inPochaision for a corresponding video and/or deletes unnecessary data

to/ from thg inpﬁt audic and outputs the result. When a noncompressed
audio is input, it is converted into a format specified by the user
before the output.

<Video Importing Unit 55¢>

.The video importing unit 55¢, in the case ';\rfw.en a video stream
élready compressed into the MPEGZ, MPEG4~AVC, or the VC-1 format is
input thereto, deletes unnecessary infonpation if required beforé
outputting 11: When noncompressed video file is input, such a video
file is input to a video encoder, compressed acgofding 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™
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source codes; and BDJ object generating information.
The Java' inporting unit 55d, using the title
configuration information, associates a file group,
mhlch i s conposed of the |nported Java program 5

pro Qgﬁecxce% g : %99%%3% ahe glxlo%@ém' %fob?aﬂ@f?’le class

urce co genera I ng ormat1 on

derEQ ERRL: eSRAN Y o%@é eng%ﬁteratﬁﬂ $RESNEBD) The Java™
ject generating information for obj ect nodes of

irdeetihgl ergenfsgyr ahd oy | Bher P@aﬂtllan cdnfibuskc Brealhfgrmation,
Apparatus 56 10 The di sk creating apparatus 56 is

aszorpases a0fiBngtddg owvisntsl o wompobied BEa; heaingidrdtled Jrge program

encoder 56b, a database generating unit 56c, a Java'"
SPILSGr ePAleRH pd@qvgarmﬂmftllswy nfrermatdoax el %@S gource codes and

formatting unit . 56f and a di sk i mage creating unit
BI6@PIerD CHRFA4NENIIRTaEEES, 1%t |CBr’é%$RRé’rd§-P8nBDJ object,

=] Spta. Bt Y AhRar RSBt Re Tt oAb SrERYt PRgsct nodes
oBMle 2801 1AL LLLLS, NUEREE. 0G- A PlayList nunber.

conver si n uni SO0 converts the BDJ
obj eqdy @gBRr @tdN1d nhnhQrAmith@Nsg0 that PlayList nanes
defined in a BDJ object match actual PlayList nunbers
on t heeduskk crd@tSyiddpalaBge FNcedebmbdsed dhears Tl J:onvers:.on
i mge encoder 56b, I n the case when input BD-ROM -
wsideB&e| oa stdfla megaJ@esoderIﬂeb,wagéatabasmngame%ﬁﬂumg unit 56c¢,
which still imges are stored, selects an appropriate
a JavhT nneggamfirdAdane mgit Hbd, n@mulé;ftpwmmﬁg%s a fcamyttmg unit
converts the selected still |na e into one of the
5 NF%Eh-yﬂﬂSe coeatitd Vit oPPats conpliant with

the B st andar base Generating Unit 56c¢> |
The d%D g CI e ey gflﬂﬁ it 56c generates a database

- for %n_%' nvg%forF‘aHE t '5&441311% Mssgéﬁij@é g:ode sent
78

based on -the i nput scenari o data and the
tBRheobiagt ﬁﬁiﬁfn%t hﬁﬂaiaﬁ:ﬁﬁr BBt iFOhm S Jhee™ il rting unit 55d

into a title number and a PlayList number. The ID conversion unit 56a

also converts the BDJ object generating information so that PlayList
names defined in a BDJ object match actual PlaylList 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 imége froz'n among the input still :‘..rnagés,
and converts the selected still image into oné of the MPEG2, MPEG4-AVC,
and VC1 formats compliant with the BD-ROM sﬁahdar.d.

<Database Generating Unit 56¢c>

The database generating unit 56c generates a database fdr scenario

data compliant with the BD-ROM standard based on the input BD-ROM
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I D conversion unit 56a. Here, the term "database" is a
collective term for I|ndex.bdnv, Mvie objects,

Pl ayLi sts and BDJ objects defined in the
above-nmentioned BD-ROM 5 <Jav&" Program Buil ding Unit

 s&6ritheadavRd thd BRI @ dud thagawngt 1R66rmariioar s8nth from the

conpi lation process on the D class source codes

ID eavieet elbbyni heshD creerisiconernivtdatéhasandstdecllective term
Java7" program source codes, and outputs a Java7"

fqr cgrciem. bdrivl | Novplee vl e SGe> P16 yThet auand @Déxebj%@ defined in
mul tiplexes nultiple elenentary streans for realizing

" the Rwye-agatenes @R es and menus described in the

BD- ROM -scenario data_to- obtal n % digital stream
cal | etPaRAVEPFERT FUREIVPEERLETSFor mat .

R
oh et}l?él % EPaé%% ggeta'@odelss §R§&:§:1§éc{f i g ¥g§pﬁ§”& ngré:ﬂﬁl unit 56a

pl exer ects wher.e T h rgital stream

aS@ N ARG aM0pr s NAnBRREM (ddded) bnBi 6Lt £%i §ha™ brogram.
the case where the included vi deo el enentary stream

is i nMuleiMBES@r %6d> an | Pictureot an IDR Picture

exists in the case where the streamis in the -
MPEGATH/Bp] il €xieiri j6@mult Bh ixeemakt fple phemdrdagysetreans for
where the 20 streamis in the VCL. Then, the
rﬁ@hzwges(é@e%e ayehes aSEbt ARl EP aREpTeHE deserikad Ap the BD-ROM

the djs time of the above-nentianed Pict
sa&#%t%@ o GPERRR 2/AGHH 11T 8, FEPES. Pk Yk the weme2-us
theto Pi ct rels st

?11: ol 8 gcgsl,tnéglealéyéecthe prsk r%{’reor mﬁe gutl;Puh:Ds the A,VC]glp together
wibf ER TR LbAL Ihe JAuLhi ﬂé@&%{fo@ﬁmaﬁ lga%%at @Q %dAvcnp

attribute 25 information i ndicating audio and vid

attri bybesriedl 18ashetigigl, athe mell £t eaTRHS! 864 @@téé’@é%hb!?e in the
reel set file. The reason why the EP_Map is created by
di betalllstirphegemereed Sort tiad BDREROEP(iVApni S Pintarerekisns in the
very closely related to the AVCip in 107 -the
CRPEWRETS thbe ndcluded idecord enrniiivt FpresmeissEe thanMPEG?- (i1)

addi tion, the
an I Plcture or an IDR Plcture 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_inap

. 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 multiplexer Sée is

that the EP Map is informatiorn very clos;ely related to the AVClip in
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AVC ip created for the use in the BD-ROM coul d have a
very large file size, and it therefore requires tine
for creating the EP Map because the AVClip with a
large file size has to be read again in order to

trg]ﬁléiﬁe otsi]@&nnang@ M oLy the ﬁﬁf@é%@‘i}fs@e AYGdiPt ion, the

reating p .during the

AVC198! EpBatafa EBe ANCLER fredHeasDif bhiikd ilkvet H&erfPlarge file
Map creation since the large AVCip file does not have

size bandead theweEfre HiQuIHES IRhRXEbr SORAl156 ChANPERap because
the mul ti pl exi ng method using 10 paranmeters for fhe

thAVC plexéth B6engectilkedi zan hthhet BB RevHsenarirooddémto create
For exanpl e, when the.paraneters are set so that 1st

tlanBP e #61ET P toeaieonmd the A¥Radp ar nddendtdesihand, creating
connected, the nultiplexer-56e performs nmultiplexing

the EPHYaD SRTAVDI Hhe gseaklomelarhe AVGLAP Xaduses i time for the
buffer state after th 1st AV decoded

ERSEP 5T S WpFLERR tB‘{?f groe fé’cﬁ&é?eifl dd’@§c??‘b§i§“’e to be read

t@ﬁ£¥e. <Formatting Unit 56f> The formatting unit 56f
pertforns a file allocation process using the
aboverzenti onad dat 8hase s AYEHRS and mlﬂ‘é@ﬁpéﬁﬂ{@métﬁéd using
inputs and a data structure appropriate for

paERnEMrE@orathe mie: iiaerat tied rivlutiedAnStife Bmﬂamsceramo data.
directory structure specifying the application |ayer

Fof exthpl®DWREM thedaabheivatsesreasdt Bl hatolHnand 2™ AVClips to
appropriate location. At this oint, the formatting

bg ﬁlutltSBiela%% 8E® e leRelyY &@anﬁiag%aﬁ@ewuﬂmph@xer o6e Per forms

AVQ ips. by defining a tree structure. Accordin 0
makSRIEH PO TR O NI SRRt g Pk sg Wiy HhS butter

gppar a%l £5 -nlhofkﬂgit 5 Cal l ddezc? ?:l ggkﬁc’ot -]t-hlé sgug&: Bhe buffer

|on 0 i1'es” conple
mg&@ptlngegéggbé@_gbggestructure based on interactive
operations wth the user. <Disk Inage Creating Unit
560> <FHidathengiwkt BBEL creating unit 56g.obtains
vol une i mages .by using
The formatting unit 56f performs a file allocation process using

the above-mentioned databas-e, 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

peint, the formatting unit 56f associates the Java™ programs with the
AVClips by defining a tree s*i:ructﬁre. 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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t he above-nenti oned dat abase and AVO i ps and

allocating these to addresses appropriate for the

BD- ROM format. For creating volunme i mages, the disk

I mage creating unit 56g 5 allocates related file '

gr oumhesdisis inageaiceatham milytsﬁﬁgtldmaanatvcrﬂums;mages by using
whi ch thereby enables efficient readout of the disk at
thﬁ@b@ﬁﬁe—mﬂthn@ybmbaﬂegaM| #yCaibsoekdwhbdecating these to
seanm ess flag is "On", the disk ipmage creating unit
%gESaﬁerSoéaﬁlé‘@rtlﬁéeff-% %@BgR% ¥¢aE2tAVd i ps

bel ongi n to, the ock are ed se essly
Spemﬂ?arc%rrrs@tﬁsr&eaﬁa = R EhE0 RRg TR TR T 56
%,6& ﬁ%}e%e t afn,l%c&.lou ns O gstthemgkéq l%h%ﬁ P %{tsflégi/ley Egﬁtlnuous,

SI Ze” an e maXxli nmum j unp

reaﬁ: hch%rrg y ltelsoga?fie{erﬂb}i%a%lutabkoﬁﬁé 'ﬂ@kt Q%) the time of

i ze the above-nentioned seanl ess playback.
p Moy ddiC at R rAPRG B It 1OWhdde J88mMeyd 1485000, the disk image
apparatus 57 is conposed of an enulator unit 57a and
cyedtifrigetininisbg il octeserhs dlide guuupssSga ipladyBsvelipsabelonging
nmovi e contents using the volume .images as inputs, and
tyerhief bédockfane pkaypt scanheshly - oﬁeeatfmmlhynﬁpw@dlg, yhe disk
the. producer-e.g. transition froma nmenu to., the nai
ifRaR Creatie Wéherfy medwsuthe RlIRTEEABRS shibthe| ¥isk to Satlsfy

tﬁ%iﬁﬁ%ﬁn&”% SPhnaTaRaRee oo R R L A PRGs, vnich are

can :L’é/forn'sfl B V\)Ik(%‘hé? p V@éc{sb%?) \E@e'&:g 1£Qetkpé oa%&r% “mentioned

a corrpl st andar using the

s@bpVesdTent &,9519‘51 volunme inmage.- In order to realize
Picture in"Picture wth Qut-of MJ streans, - 25 the

~ total 7Pitert @t €at0fonl Bppaekets 3 nul tiple el enent ary

streans which are permtted, in the STN-table, to be

- pl ayBe siemif { cateigus bppaustubh &7 Lenttmubded 48Mn emulator unit
bits/second or less. In order to check' whet her the

S5Fe macitvegafier msyit BHRe.verifier unit 57b determines if

the bit anmount 109 in a_di scretl onal gerl od of one

secontPORMHHRFORMBYS iR BXFYS fETYRL gpvie contents using the volune

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 gqualities.

The verifier unit 57b verifies whether the produced data complies

with the BD-ROM standard using the above-mentiocned volume image,

In order to realize Picture in Picture with Out_of MUX streams,

the total bit rate of TS packets in multiple elemenﬁary 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 amourit

- 109
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| ess than the imtation. The unit tine of one second
is called "Wndow', and can be | ocated at any
position on the tine axis of the ATC Sequence. That
is to say, the bit anmount of the decoded el enentary .
i ! 8?9&%%5&9 Ageﬁsl%ayoﬁeadeoge%nen&l $eROATE Rusk bR A8M at ox
Its or authoring tine, the verifier unit 57b
1d=hectes, et beredhenhi trheaiiunt i o8 oh® feacketi s@eeletMindow”,
period of one second is 48Mbits or less while
arlceeph be 1diatedncdonns ickt thon on tike t Soel raeé s peckiet ATC Sequence.
sequence by one packet each tinme. When the |imtation .
THag $attiossaedihe bé tvamdunitert thietdeIsrbe emientary gereams during
W ndow to the next TS packet. If the linitation is not
anyaPesiPAdRT e 9e¢end arustinPe 45 RidePRi HEX -t hat it

vi ol ates the BD--ROM st andar, When, t
the thﬁl‘éwci‘%&@h%’é“etfhéh? a’ﬁﬂ%&&&@l&agk‘%t egft dpedhgr the bit

éﬁ’ t%# Iﬁ‘g’gs h Shlsg e&?gd Lhk &, BHHtJtSSZQﬁ bits or less

e packe RNt or m

Wi R@é@r@@%%ﬁé gﬂi%tlfx?%ry OhU R FBART kel foquence by one

Veri eerru at or t 57a and verifier unit

paidt YAHER1RE! UKASK ttheADirdRAGRN 8¢ @aPi O£BSS t¥e Serifier unit
t he operation again when finding an error. After these

51Bvehy €t & fihealidow poatdesses; TS hecket .unkf itmgkigidesion is not
t hrough the master creation unit 58, which then

sairiediied , dateavd mirf 1BD-URAM Wl:egstermlnaﬂ Bhat he vdalatepithe BD-ROM
BD-ROM 20 press is sent to a pressing process for

s thrglangy o diher e Ot me #Lghedbbrdanr 4a@iRsoheipst Source packst
formatting process [ i n_reference.

agpT tHES{?@ﬁts‘gein Oﬁ Facla el 08r < PFF%-@%%H?%%%FQ%tnermes
of t.he f t ating
il SR B2 A0 SRS U Lo e

scenafy @, dasa m\{ﬁn@glﬂaééé' WUk ri pled t5CBAE SMI¥LHEQUNit 572
menu usi ng the BD scenari o generating apparatus 53.

atlerewither Ryl 636 S Widicht berwaadites an dgieoprkate pirecess to do
created in the BD ROM scenario data. 110 In Step

t1s3 Gﬁera’d:ue:mwlrwkwm'af axiingkeosrraudi 8§testhese tmg@glflcatlon
and
processes,.the volume :u:nage -goes through the master creation un:.t 58,

which then creates data for BD-ROM press. 1In turn, the data for BD—BOM
press is sent to a pressing process fgar disk production.

Next, a pi:ocessing flow'of- the 'foi:matting process is described
in reference to FIG. 54. _

In Step 8301, 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 scenario data.
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subtitle information used for a title, and
subsequently inports these information into the disk
creating apparatus 56 using the materi al
creating/inporting apparatus 55. 5 In Step 5304, the
user I sedres3dayahe usqy PSRN0 UL deo0dedidsnr stall images and
Java' title, programancillary information, and ID
saibtisd estnfammatadrsisedsFony at hit Jay 'angr sgrseawently J-mPOItS these
@gparatus 54. In Step S305, the user inports, into th
Reatient Lrep atépaﬁ&ﬁ&scr@stl% SOPAVARYT Gifr ARiSeuithe material
codes, program ancillary information and 10 ID cl ass
CERARICW /eBaeEt 1% 4PRATAYHSSep S4 using the JavaT

| 55d, In 3 306, the disk c |
;B‘Sgﬁ%t bl o2 0 S BP0t e Bl 8 S coes fox
J}f rra |llogt§%rg‘{”| t Iagl? 9%8%& eci}la Qf&d B8 clakss source codes

I nt’o e numbers and iyLi st nunbers on

bRy A6l ohy b heogk sl firkbeakscanver si on unit 562

In Step 5307, thé Java' program buil ding unit 56d

cr eatBs sdey F305, ther agsANRpdyt & hancoricl dislonrpatiesapparatus
usi ng the source codes output in Step 5306. Note that
561 efie 83¢6" amdgS80 Bovare edeki pperyrateanaiid aryt information and
configuration informati on does not include.a Java"'
Ipiqlass souor Sdgs SeTded He Ssepl $4 phRipR thRcRye™ epprting, unit
in the case when the BD- ROM scenario data includes

gl images or an area in which still .images are

2? O i SERRES06Y AR ARNARARLE Apb b B9S2 10 crass
.Icget Egdgg RO %-1 fj@%éé:rl Eléﬁe%ff’?’g% &HeMablipt e)é%heratmg

e mul t1pl exes mu e elenentary 25 streans baséd

i8R0 Bl BN %@@D@hﬂ;ﬁbéﬁé anandl gt esudéeisi S the dditial disk

MPEG2-TS format. In Step S310, the database generating
ughhdy 96c Ior eatesrdanhabase 5danf ormati on conpliant with

t he BD- ROM st andard based. on the BD-ROM 111 scenario

dat a. In Step 8307, 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 whén 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
MPEGZ2, MPEG4-AVC and VCl formats compliant with the BD-ROM standard.
In Step §309, the multiplexer 56emultiplexes multiple elementary
streams based on the BD-ROM sc'enar:j.o data anc;i crea'tes AVClips in the
MPEG2-TS format.
In Step S310, the database generating unit 56c crea'tves database

information compliant with the BD-ROM standard based on the BD-ROM

111




10

15

20

25

In Step 5311, the formatting unit 56f perforns file

allocation conpliant with the BD ROM st andard usi ng

the Java' progranms created in Step 5307, theAvdip

created in Step S309 and the database created 5 in

Stete.sg%(% as inputs. At this point, the formatting ,

SCRRPt L1861 %associ ates the Java' prograns with the :
AVd i ps..and a ' ogiali ' [ Lal .
St op B3I FRLTarEE FhEBrORSREhL 0 POERSHR ciPe atiBeation

cHPhLYARe JiTROBSe AR 'sRbRad J8gBEREAM S8 PRbgrans created
using. the file groups created 107in Step 5311 while

i et &p eneiNaHehrvdisle cassosd ahi Mg BROY Md ORe databhed created
5313, the verification unit 57 verifies the disk imge
ircreatedilo Ssednpd3t2. Wienthisdpointign eie ofordteing unit 561
verification unit 57 returns to an appropriate .
agwoodatss t theloJavas™ opeecitamsn widdi rEheTHVGldPsongg creates file
descri bes nmul tiplexing of the primary and secondary
asERCHREERN SERBRRT AT EP map creation. For mul tipl exing
Vi deo_streans

he Ry - PT
i ndi 38 PR S37s phs hsihe RIS Qe SR OB RS g e volume
Andicat ' ' f h _pi.ct it
s 00t 9901 0 b8 SheRRE AL P L 0p By oreaces
in StRe E@im.igg wfédréﬂaangi EhAIr €9 CQasbEL At 100 j}lESmation.

prinmary 20. video and the pictures constituting the
secongiagyeyisdeg, afre: veughlyat s ihi ©rEEd vatri Ees SaRedisk image
position or adjacent to each other. Next-is described
cileavetinin prepeasi2anditsec bimldimg wn dewost ridgemwerafscation unit 57
mul ti pl exed. Level.1 and Level 2 in FIG 55 shows a TS
refagket te euappsor2R b rceat i fy @ ShenBP§ratigeoagain.
stream and .a TS packefl sequence c¢onstituting a
secondgriPloPudld dereathen Fotaidg*ond P e IRRE Fc e condary |
. axis. As described in Enbodinment .1, a primary video
V4SS ST EHE #1918 AR GT§4FY°%i deo stream are convert ed

into E?errﬁﬁiﬂiﬁgginé%léeﬁfﬁnﬁnydand secondary videc streams, a PTS

indicating a display time of each picture and a DTS indicating a decoding
time of each picture in the respective GOP are compared. Then, the
multiplexing is ‘performed s0 that the pictures constituting the primary

video and the pictures constituting the secondary video are roughly

'positioned at the same peosition or adjacent to each other.

Next .1s described how the primary and secondary video streams

- are multiplexed.

Level 1 and Level 2 in FIG. 55 shows a TS packet sequence
constituting a primary video stream and a TS packet sequence

constituting a secondary videc stream allocated on the same ATC time

axis.

As described in Embodiment 1, a primary video stream and a
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a TS packet sequence, respectively. ATSs are attached
to the TS packets so that the TS packet sequences
obtained in this way are serially positioned on a
single ATS tinme axis. 5 Note here that not all C
sEaoddirgatededtibam Ade tdoreeaked ffito DEE8pbackdly sehtence and
TS packets constituting a primary video stream and
a B8 madikeatsesiuanoen de SGRst iared yenpATss 3he sitiscimt hoshei RS packets
is designed to position, in the free coordinates, a
sqli Fady fT§peagkettatemushiceh AbPLeingd bt ayde way are serially
synchroni zation wth pictures of the primary video. :
p %Of@ds‘f’%r?psglﬁ\&eaﬁ%@ﬁ@& #%1€he TS packets so that
the TS,.packets. ,of th condary vij deo strea re, .
Sl Toc A RS TR BE addr PnarbabteS of EORIE, Bing sxis aze
' a cuUpi  packet t
oPUARLLT A 3 PHEREE: Hone ey oL Ae A Fadalty Yoo sprean, and
c&dFRaRebtAdied dord Bee Mpty.pl 8X10G.s LecdiMiS 1tbYs designed to
attachi ng ATSs whi ch ihdi cate unoccupi ed coordi nat es
pedittibe , AlCthe nfreaXtSorfinbhas pra MrYevefeayddbsaatandch will
arranging the TS packets, the primary video streamis
beplleypd exeslynditdont het et entdhmpi ctrirdésoo S tthegmindlrg viSeo. Time
packets serially arranged in the nultiplexing are ‘
stagR PEEcRttRFhedr tal thrimSepackeTthese Bt dhe nthtrackets of the
are called SPNs, 20 and the | ocations_ of the Sourge )
SPHAEETY ThIThS BEAROF &r &L 1MA S d@ Ty £Ree SINEILpRkss, I-e.
he..primary,_and_secondary vi.deo. strea have bee .
ot PR i a2R SN Peat PR (s it OF the primary
5860 vi tg b ?ﬁ% u ;
vnecegggr%mii qn%?eﬁyﬁreaglcﬁggﬁhi {é,l ng eOI:Er tgﬁg%agst(:bgtarl 33%1 by the
mhTeip1eeingd fromthe top. However, when playback needs
to start not fromthe top, of the streambut in the
m ddIBuwef, - bheatdtachdng akTSy ahaght Ondisddtiep uppes@bisan cobFdinates
a junp operation with a tinme specification, GOP
o Jed AFF esimep i feof Hhenpyimany vddeonaad yseridbls drawnging the

to be taken into consjderation. 113 <Synchronized
T%pgﬂlﬁgﬁ,? 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 SPNs.

When the primary and secondary video streams have been multiplexed
in this way, required primary and secondary video streams can be taken
out at a necessary time by vreading the single transport stream in order
from the top. However, when playback needs to staft not from the top

of the streambut in themiddle 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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Primary and secondary vi deos are separate streans as
el ementary streans, however, when the secondary video
streamis an INNMJX stream required prinmary and
secondary video streans can be taken out at a 5

‘necessary.tine by readi the single transport stream

in or%s CPFSWZ?%glﬁggégl%the t: m% of pl aygack. ' |
However, en. pl t t t..f t

ron e imp 0 hE LRGP .8 AraraPRscrblllt diPelenentary

s A Gyt 2Bkl RnE P&E@h&@f‘yC\fic@d SR =0PEE 3kl BR-MUX stream,

wth a tinme specification, boundari es of the ‘

- pELRYGY p2Bfa 8¢ CONH ey oM sepsritie dtechfs tadebel fbRen 16ut at a

consideration. FIG 58 shows a belong relationship

néceB caty ngme ey wadingftideingnkt t phesgedtSetresm in order from
packets belong to which GOP of the primary video

the¢ topm b the Hedmeee pdaylaci .deldoweyemanwhah @lhpsask ppeds to start
Level 1 of the figure shows a bel on% relationship .

nohdreRtthifgtemaf B Ataspaekdl BRe FrAAveIot prhssSshesghgscording
to ich one of the multiple s included in_ the., .

CBR AT RIEbL0R (oA SRR SIS LED P APETE FifRsdon, COP

. SQOUEC k fr ' .
DR G TR SIS B L A58 Pbt, so g5, pien snvo
Céq#gcgeeragqgﬁgts, fromthe address n2 to i medi ately :

efore the address n3 belong to the GOP-2, and Source

packetss f baMBKAG adsiiens PSeHwWREH phdiehongy tthathéach of the
@AOP-3. The boxes in Level 2 shows a bel ong

mut Atlieorshbputodimatkieny bélaing éachhTéh ket die tfmmary video
AVCl i p bel ongs to which one of the multiple GOPs
stnedmdedhersednndssy oidap phredee Sihedegnes| in baveheé ofeddie figure
that, with these  boxes, Source gackets fromthe

SEa‘ltﬂ? <3 1AnG 5o AR R IPobEr bied (thet A5 hdlr BaSFRfp0f an AVClip
to.the GOP-1, .S , A t ;
SR8 <Rl T iR R P B 1Y gy viceo

Arfr. U Sis o T rom the
sEEak.  20C0HE SR AANER! Sy OHLLOBAEM) 83808 ARYBEL rrom th

elong to t I's case, when' Source packets

a88fed£30 tHOMMdE a8BNd Ihaaite 434 HfMRds AN@elBAgOfo the GOP-1,
@0OPs SPNul and SPNu2 of the secondary video stream

Source packets, from the addres_s n2 to immediately before the addre_ss‘
n3 belong to the GOP-2, and Source packets from the address n3 b_nward
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 sjcreaxn. It can be seen that, with these

boxes, Source packets from the address ul to immediately before the
address u2 belong to the GOP-1, Source packet_s from the address u2 to’

immediately before the address u3 be‘long'to the GOP-2, and Source packets

from the address n3 onward belong te the GOP-3.

In this case, when Source packets are read from the SPNnl and
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' tﬁogg

cone after the SPNn] and SPNn2 and therefore not only

the GOPs of the primary video but also the GOPs of

the secondary video can be read out to thereby

conplete Picture in Picture. That is, when playback is

Seun3, bithes tap teeftl GOPENSEMEL @pdi SEiYY) oBOPRE sdviocHary tiveo stream
second GOP of the. primary video, if the playback is
cemarafibrf toen3Ehe 1 SEMh SEWNNR cind ¢henef¢:rer st ébe GOPS of the

included in the (primar é%% the (secondary)
PERBAEBIEAEC REOP2sF0 tthe % ﬁéa%e @@&eadwafﬁ%ﬂ.%nnee read out
the primary vjdeo-is alsq re efore i S

D e A bS5 Yoy B0k e "RELO RS e B pRck s o

b10 a‘%’/%#g%ﬁlt%%{nsc%%o&q:g:%fryt %I%?)—IE W chl il% tcl{ oq;éi é&?of the prlmary

hout WEeVEr

Hacket 5¢ ang g@@&a(é}@%t ?a%w%rohhgh%m@f wht.ﬂgh is the first

seconhdary” vi deo” conmes ore the n3, and therefore the
@gﬁet qfc1hiEd $£¢88 d(i‘:ﬁ:)[m}ikg? BoEaPNehe N ek8AGarIN@dPI-Sthe second
mhen the playback is to 15 be started from S Nn3

degcarisie: gé&rﬁaaymg&olsgm&asbmmﬁ@tﬁé ptimfrordddiei s also read.
(primary) GOP-3, if the (secondary) GOP-3 cones.

- Thefrefere hét(ior possihle CORIRY tiwe pdamary videe igopynchronization

included in the (secondary) GOP-3 cannot_ be read from

wits tths speandary h‘élqer‘%\n% tthe st OF cEhe rPiwherk Wlthout
SP onward. As a result, the video included in the
qﬁ§§1ﬁ8§ thot be fully 20 decoded. In thls case,

al tho b A

o EEhe b6 BBl AL ghFeE Y ot OB I Beans, the con
éﬁe%ﬂgd%é’on\é'agﬁovlcté@ @Bﬁgjs YoeHoakt §hé rrgn EH@ MideGore the GOP of

GOP-4,  or the playback of the 'video of the

’cﬂfé B’Bééfnd/aquﬁelﬁe&ﬁanﬁoﬁtk% trsatM t Irrisleip] apeackhoplbhieack is to
m stimed secondary video. 25 Two nethods can be

wonsiadeed difoor S3HER thavgusketipd aylsadacsf 1s desigednbpystart from
and secondary video in accordance wi t-h each other from

the épeimatrve $OP-fe 1drtheopsesangosvh §EoRtqBIES Rforgdhe (primary)

GBS ST R0 909, SO 100 B LA ROLBL 5 cammor

aI I g %rom baetg’;; Eexergrﬁf £he t§ang£c91.[g gg}:eam is read from the SPNn3

onward. As a result, the video included in the GOP may not be fully

decoded. Inthiscase, althoughthe playback of the primary v1deo starts

' from the video of the GOP-3, the playback of the secondary video

belatedly starts from the video of the 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 caﬁ be considered for stari;ing ﬁhe 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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fromwhi ch point the playback starts. In the case

where the start point of the playback is specified
with a clock tine, the playback apparatus converts
the tine information into a SPN and det erm nes the

oL . e Pk e B 1S B HRRE 5T SEEEEALD 104 Whporcane
f?%*n'mﬁx oq?)g é-}es e%l bgé}{%}&%egl Cfrygﬁf c%gE%Hftrgtﬂ}{égstart po:.nt

e prinmdary an S an eve

orhenER1 BpPac i ¥ &lped 1 $Neus 1 B0Ps Abckhein, i ard %Slﬁpgack apparatus
secondary video streans. In this.case, ‘the tine
dontrertatihentite anpbaydeicia shesta PN bR @ftedmRhESBINE starting
video's GOP and a SPN is .an address of the top.of the

pOORt Shina®et beaybaykbdekrappariaigusor ehdsEdakp. from a

poi nt indicated .by the address, the data of the

secon8&Ey ¥ deovneedEPimessakt only efor the BOmagly vhéso. Level

primary video. This is, the nethod of inposing controls
10??“1"11” Brrg&ps &Pnﬁ‘a’r’?‘ﬂfﬂi@xﬁhﬁgpr&@a%a’f‘% EeEaudaniheideqsand Level

B B el s S e
Jgg&s sﬂﬂ%‘émssa;iﬁ 118 U atth%”éuﬁé“i@i”@&%o%of Bgéﬁ%ck start

e start of pri‘mary video ore
1Qhet BE S90RERY VWwiHAeQ' o Rd id s POSSH ké'd@reé@ oie\t%% top.of
if playback is nmade-to junp to any tine point, display -
theesdXQ mjﬂwmapmmmﬁdarma‘dsdﬂtat ngmt aebiht Afdicated
that tinme point -to which the junp was made. FIG 58
tyhtias dERreaps Backatsetf the sdeomptdnyaryded deedanto tdtart after

. secondary vi-deo. Level 1 and Level 3 are the same as

HerGehetpihe Peimary videe. [Ebie|ithadietdrdsod REPEFing controls
i ndj vid aII for the primary 25 video stream
O%EEE ‘?:‘?5%%( (?L?f‘i“é%m By setting the EP maps as

o s B R i 5 e

APPSR, B SR SR B i T v o

ROEr EERO Eira g1 60s tdnte al Rips P i ondig addt @%8rofot e primary
precedi ng point, '
video’s GOP before the start of the secondary video’s GOP, it is poss:.ble
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 Jjump was made.

FIG. 5B shows EP _maps each set for the primary video and the
secondéry video. Level 1 and Lével 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 setting the EP_maps as shown

in the figure, when the ;;layback start peoint 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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and whereby it is possible to read the primary and
secondary videos' GOPs of the specified tinme from

their beginning. This is the method of. determ ning

-the start point on the playback apparatus side. By 5 '
coegispoeding toheimadeioinecion oanedddneasoof Hée preceding point,
respective EP maps, a start address, corresponding..to

aRh &/ NGFPREr yF aiﬁqu%_‘cﬂéﬂ&a?‘:? XRafeddiec RRABRTY GBCaP P Ten T decs’
B arhE SRRLES THE (PR Lhet RRATBR P ni GTEPRES o meshod

OB TR PTBo 8 A aRd e <8 IS SFTVRY Bppardhiice. By,

infarmatiaqn into . : QR... . SEC i :
-hAL PR B OB R BRSO URE UL 020 A, o ot
ahseIUEMd b poh SRS o abiieghyyn ddH SseRWdaEg videos can be
conpared. When the SPNL is snaller than the SPN2, the
oSPMNInd® whenvertee ist spadifiddr.ess 15 of the BD- ROM
Wien the SPN2 is smaller than the SPN1, the SPN2 i's _
conveTs éeb mote speciddresthefplendaBl- KOMrafwgs copverts the time
single piece of time information.is converted into
iSPNsnatgient et pSPRaQn ahel rsdoentayiden gbbeat peaRg thedERmap for
smal |l er one, of these SP is converted into an . .
fe &Fg?mfaq%lW%V%% gp?mf SBEQTREgon Anto

stream precedes that, of the secondary, video st Q ’
SPRS (Gib R FRTPRE BN HTSAY HIa0dor 1 i e dsoghe Yecondary
: e primary video stream both GOPs can
vgg%e%dre:)agnf.., Note that, when there are nmultiple .
Pri MagyLSNfhes T PN Y SIS RS aindd Strakhi adaiyesse Wottpared.  When
the earliest point can be selected fromanong 25
tpleayiacks shallepohat shef SAN2JethsiSPEaNEs cenrsrted intden address
di spl ayed, and it is not necessary to performan . .
cfdthe sBD-E8. cHim $hee8M¥2 nist smelBer Hhap|tipedPNiq 7the SPN2 is
amm=T 7 The present enbadi nent_relates to an

GORPERAET-Of 8F 23EISTgOF hEPe 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, both GOPs can be Tead out..

Note that, when there are multiple primary and secondary videos,
a start address with the earliest point can be gselected 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.

117



10

16

pl ayback apparatus to realize chapter-by-chapter

pl ayback. It is often the case that, sections called
chapters-created by dividing a novie 5 according to
its scenes or contents-are defined in a novie title

-and g&gggack_ can be started fromthe beginning of a
chap DEMECt'ed by the user. is considered to

It :
T PreE e AR ERGL R nG > b1 5 GReB] SrPr o B e [ goLng the

.P%&e]gg}%é ['élr?%lg{' 98 \%%g.'rl]fzae %ﬁaa[g@r—wl‘:ﬁgﬁteﬁﬁgaﬂzﬁad]é It is often

ter I's played from its

‘thae%égghg%t pgé&é’g% Efaéﬂ&.tl QRretbe dHdARAYLY IdRedDRG a movie

decondary video starts at the tine of the
acH A hRY-SCePe. sddrfas 22 Tharenth-aulres ibliiKed nfroraraidwde title
of the PlayList . information. Level 2 and Level 3 in
t he 'f,i gndepkh@acEORsn dfe tsierpednirgn the beginndsenghry chapter
vi deo streans,. and Level 1 shows the PlayListMrk

séldabeddty bhe UFRe. Pl Tayis senaidered 6 ALy thijsschapter selecting

establ i shed by associating each of multiple chapter
apRifFerdoni th HiGRETe i rimgtti®R:  The position of a

chapter |s represented.,by.the ti Lpfo [ ;
Ther er'gﬁrb?gjr’?‘fﬁé’rgdg ?’OCh&éFSFrﬁ“ heé arsggy rg%%g%sarc%r 3 change i
tgg g Sm?,asa%% i :@E o 20 SRRPERL L, LMenPL BRBEKr is played from
appar atus’ can 1 dent Fy the address by the _

| D QY&;RRhE onerh yiRidRods Usbbriie drR pRPmang Widabt but also the
lreade(e;gult_ ofédataﬁom t he addrggs. Wien ‘the EP map is
s8&n Y vi 8o R Rkl BRI yheitdee, of heherartestang scene.

provided for the primary video, and the start point of i

t he sEmndapy si2bisvi Beavhisterny ajefioymation of the PlayList

synchroni zation should be placed later than t

' he, - .
- ipfamationnt LevefhkapdiLeaPy Jigdde fj%mepsw FPRs of the primary

Simlarly to chapter boundaries, a ju Qi nt n .
=SBeePFRPEI 155y SRR opEPa: Foehade By Ens as Sy ot
.using .a mark at j ' on; @ tdd®p1ished b
HEPERAE T ¢ 1S TR VBT on AR RRarE ] okt ng S ooLished by
associating each of multiple chapter numbers with time information.

The position of a chaﬁter is represented by the time information.
Therefore, in order to determine a playback start address based on the .

chapter, the playback apparatus can identify the address by the

. above-mentioned method using the EP_mép and start readout of data from

the address. |

When the 'EP__map is set onlﬁg for the pr:'\_mary'video, the marks are
provided for the primary video, and the start point of the secondary
video to be played in synchronization should be placed later than _the‘
start poim‘: of the primary video."

<Skip Point>

Similarly to chapter boundaries, a jump point can be specified
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for a skip point and the playback nmethod froma skip
point are the sane as for the beginning of a chapter.
5 Now the case is considered where skip points are
individually set for nultiple secondary videos. It is

1Roashible opbesticthRBAS ki thel Bisr BheusBly BORatB®hat can specify

primary video, the user can specify the skip point
aedpobie drhe plmylaxdk pdiattitjlenp mHeetehordlo ciatdRrpositioning
whet her secondary vi deos are displayed or not. 10 This
fioy asddp puimtesaphe, pdhdackkigrthodi fiten arskipr pvintedratthe same
poi nts where scenes change in a main novie. On the
5t ReF RamhPesinghngliafg askbpPheints of a secondary _
video, which is for exanple a video of a director's
conmeNPYripe eRg h%e‘?owae%é‘”&ﬁﬁ G50 RYLntFesge siggividually

[ . ive except.when a correspondi ng
é\%l%dgééi S q-'el%ﬁg E‘F%%? gf d.mégo%l G 60 shows -
Pl ayLirst Mark, -i-0f, jLon cliy ng. r
oo, T ons VEr e Secarudr yy deoeprants S RE for the primary
Wilded| echd @Y€t TanZspetiddede SROW Sbifti AR Yia¥bdaR SLEGMBY point
and two secondary video streans., .respectively while
jrawet hdregioons nisteee ortistihie rofeddiriaPlyayldetisMar& displayed or not.
i nformati on. 20 The secondary vi deo stream #1, which
Thd sal s/ hged 66T gxdinpbet whes skiprpEmnttarare prasvigieskatppoints where
poi nt since the content of. the commentary changes in '
FFESFi AgRee I PALR mexde, O throbkeibhaldly repatding skip points

ream #1.is bein i spl ayed, the user can make a )
‘]%n?psﬁ?o%%aeféﬁ ARG t‘ﬂ%“gkilﬁ POENEXYWHK @ N&fABero®)a director’'s

it | d be si gned _so t the.user, .
Ky s I o B R SR e Bt A e are active
Sde [ ‘ ' [ QF 1§

o o SR Rl PRUSofs B P,

"Accor dieglep, shdws hespresent-kefRtnEeMn spasfPiRfea8fchapters,
the mark information of the PlayListMark information '
Hosisseneivabed sedondaryiwldbo 4dBeanad beibst'.st Ieahe figure, Levels
specification". Each piece of the mark information

or § ginslaf IS0V e PR YA VEEeR StaRBBRmhtva seoprdanontiey streams,
time jnformat

i.Qn, '
respectively whi%e 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 peint since the content of the commentary changes

in the middle. In this case, if the secondary video stream #1 is being

- displayed, the user can make a jlimp by specifying the skip point {Mark

Number Z). However, it should be designed so that the user cannot make
this jump when the secondary.v'ideo 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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and now a stream specification'field is provided to
the mark information. If the stream specification
field is set as "no specification 5 (all)", a chapter
j uwp for the mark infornation point i's allomed

dently of .the di d de
Ao e rn VeSS O dUBAEE B e (oot

oSidi8a She n%fa%%g:om b dide 482 13 Fst%aﬂ%tr&t ihBSmat 1on,

s Al

a g&?g%rtXeat\{' g@&ﬁfc{a&q_@hﬁe‘lg ?ﬁ'cﬁq_deéqcc, £ne ﬁ&ﬂ@ﬂgféﬁfnatlon
\A e s

eo stream is set int ream speci fication
fiel dr the shapRkebpbeim defiohhe; @B ksi BEoramtinenspetitication
is allowed only mﬂen the secondary video stream#2 is
(Hl1Byed.a Hemewet hjutherqt aytnckariappdcatesienabbis tie allowed
user to use skip points appropriate.to the content of
indepegidept Ay e bheddieplay dfhessorya ryetideacgssiaamspoi kit ’ésecondary
on individual streans, a mechanism  allow ng _the use
videqrakeean fiiipa sehrinapht GFPaneSISEILE FaR gt fleld, the chapter

accar dance th _the .di spl ayed co tent ca be. of f
3R SOF T Tk ﬁafeargaetwes»%frm iR AR T T gecondazy

ayback to the p05|t|on of Mark 2 by
Vﬁ%cy 3Fya§ﬁ%§ﬁfy y?%e mark 20 nunber using GUI, the
di splgy~cat, : %Q}' 'e?l hanged; § ethg, s8CaRdaLy sﬁégﬁﬁcatlon

stream #1 an yback point is noved to the skip

£ PO At tﬁ&%ap‘tgrtjhﬁlpsﬂlolﬁﬂérﬁﬁﬂd fefoEiatad glinitSifell lowed only
belng di spl ayed .or another secondary video. streamis

whet nhedis@iraped. vicdsOBt #dAMT #8 26 pllagepr esiemewith, the playback
enbodi ment relates.to an i nprovenent for the case,

apireradushengirlieneihg wart tecsadirip WSS RATEPFARES radde content
vi deos. The glcture data is conposed of a TOP field

ofnther BEPLaned riicea- to be hereinafter descrlbed The
S TOP f

T 18 L AN B RAIRSLE cidigh) Whechnier
aphcgo!uﬁlqut?h@us&tog? L3 'aogxég tg\éﬁrh;ﬁ:%f{%ge {:)bzgf@ld?tuin QEcordance

e cons uting
with the displayed content can be offered.

J.r%%omat ion

‘Note that in the case where it is desired to move the playback
start pecint to the pos:.tlon of Mark 2 by forcedly spec1fy1ng the mark

number using GUI, the display can be forc:.bly 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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FIG 61A shows video fields constituting primry and
secondary videos. In Picture in Picture, the video
fields structuring the primary 5 video and those
Structuring the secondary video are conposed in a

1976s trtone fRshiPRs ASRSFTiurahY, at Beanid degné imltdenokield is a
the primary and secondary videos to be conposed may

chfpi Irtibases eFerditiuimphase 1iRevbat chttidi@ine EbStiGlBing a frame.
shows conbi nati ons where the video fields .to be
conpoBEH 61B shrawsi vigdragéelds ermsirisubéng PEAmain qaﬂdasecondary
combi nati on means that, as shown in the figure, both

vpiermr yIaRdcsetvhd é’rlﬁtvr%be‘élée Hidey @eﬂﬁélséé‘;uctlb‘?lng the primary
alternatively Bottomfields. FIG 61C shows

Ve8ebi it %?‘Ps?*e\/\ﬁéﬂéc’f‘lﬁ@-‘\ﬁ d86 FPEEPBdaty ‘Héieé’oﬁ‘ﬁ%s@%]mposed in a

BT, A TR B i o o
oL, BTSNl 6 2 RIER EELANLEILIR SECABce <o e

aMbEeo-. is a Bottomfield while the secondary video is

a TOP field. Two different types of conbinations are

t hus posséebt ehorsdonbenatidne Wieratie andes gtebdary be composed
vi deos are conposed, two kinds of Picture 20 in
aPecinrrbabregespeasnsiiown iTheF Gsph&dAcandiBaBoncagrrire that, as
created. FIG 62A shows a Picture in Picture image in

SHATE H1t Fee SFEHTauRDENRE IRRE NG SerRrify Fhfsos, paRFOR fields,
video field match the even nunbered lines of the

oLeB b lVFa%oEOEFqH dé8l95el d. Such a Picture in’

IFZ)II &t U%g%' g %esh%‘%g I'—c’:o r%“% oﬁlsFﬁg?Jl:JeEr) %EX d%g.feiez[ & tﬁﬁbe combosed

atraeanu%\ﬁ%genwt&{ ednbings ofpd: f}fh ?hﬁ?éyco\fdeEQtf'oﬁ"n%%ﬁs that,

field match the odd-nunbered |ine he secondary

a¥l ggews M dee Fighee, Stehpaifhey Ufled AsPhCtel €ileMBYRhile the
cannot be out put and played on a TV. 121 In order to

s&\zondbzgetrwag izna Byl tayatl €l d?i o talktdnmaPicély &he nagisary v1deo
.e.-the conposite image of FIG 62B, in the recording
:L|$'e§| ]@@fq’qﬁn fheld while the secondary v1deo is a TOP field.

. Two different types of c_crmblnathns are thus possible, and when
the primary and secondary videos are composed, two kinds of Picture
in Picture images, as shown in FIGs. 622.& and 62B, can be created. FIG.

622 shows a Picture in Picture image in'which the even-numbered 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 showé a Picture in Pictu:;e n'.mége in which the

even-numbered lines of the primary video’s wvideo 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.
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present enbodi nent, the position and display point of
the secondary video are adjusted in the foll ow ng
manner. 5 FIG 63 shows, in the case where a given
video field Fx fron1anong nultlple vi-deo fields

en VI

EEAEE T VT
£ Hont SRISE te s PF a8 O s, - S bdtan of the
rese%% LLgd tgml:e\ﬁﬁ. 1%€§%’1t%§%ﬁ5‘%1%9959'§@r&5 of the secondary

speC|f|ed orizontal position and

: {’%&% \é%ta sh%@shﬁ"@:ﬂe'%lﬁbﬁlné’lrﬁéﬂfﬁ&adata bl ock are

he position of Py is-adjusted by sliding
the @q@r dnahess ( P rhRydasepwias rk argitenniars, £ sl d Apdmon among
by the arrow sdl. 15 Wen the display timng of the
Tt imAkyvideteblsldd ebustlidndiog thee pripampbuites iamd apaiyen video
i.s Ty, the display point specified by the PiP

Eivslchdiat Srank MEOBY M FB LA ARROe 4 1BYUR (GOBFRAE EHO LR SgPondary

vé&ﬁ%ﬁ%@g@@ Grbnbed e PEtbel LRl el g, BBgecion and
the d 20 di spl d

A -%ﬁaﬁ PROBReG I B3 of the primary video |

Here, Coogi%nat SBotBinafly  Wapchighoul d by che

spe0|§|ed by t orizontal position and the Pi P

Pxﬁrﬁdrq_@gmggf Urﬁds@&&ﬁ thengPi p Pt adatacdl @ekitisn  in  the

Setecte one (event in the figure) ‘anong the
PEF'xﬁétFéﬁﬁtg\&ﬂrb'de&JﬁéreﬁxJ IMmgS ithet besmi:ldmro)f Piydde" adjusted by
field. Thereby, 25 a playable Picturé in Picture

sl haiyey che beowtinained(PHl BY) 6EOWHIINGT t ¢rvriasd, whgrdown by the
the field Fy of the secondary video is displayed
arvget$tr- with an antiphase field of the primary video.

Her e, of the coordi nates

peci P Chy e oy £3TRPE T b R APTBOMFrof Sid ] Ace o <he
[LLER tian of t RisR-EL adat AL bl ek Fi8d by the

pgg ek % %m%%%g (l%ddf)F Qﬁﬁe%’k gurgé) %grmng s?@f::. Y

PiP ) metadata time stamp is adjusted by sliding the display t:|.m1ng 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

isdi splayed 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 PiPF vertical position of the

- PiP metadata block, is selected from one (evenl in the figure) among

the multiple even—numbered lines in the pfima):y 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, ?y' of the coordinates (Px, Py), which should be specified by the
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mul ti pl e even-nunbered lines in the primary video's
field. Thereby, a playable Picture in Picture inmge
can be obtained. 5 FIG 66 shows the case where a
secondary video field is displayed on an
pEY elridphesedobi vl A pthdrar piviviaedicke __[B::smlbnrrEof the
poi nt Ty, i ch shoul d be specified by the Pi P
rPiemadatiats inteck} dnpseledteel £RirPonet @dalairbtbelfigsre) among the
selected fromtime points at which in-phase fields of
me helppel puEy-VIdEseS hbulas Ba e pirafedy FHelsanst kled. Thersby,
pl ayabl.e Picture, 10 ¥n Picture inma n_be obtai ned.
aFPJ@Y%#%ﬁb%%éncﬁg%t%ﬂgﬁaes%%ﬂ%%ﬂ?’tﬁaﬁ “field

l”S dglo ﬂ_‘eggqshgv«? It A Odd ueln%oﬁer ega?lobﬁlggﬁ v11d88 JHEE.Q/ displayed

OEQ%F E%quﬁ% Eglsggglectegﬁ$ronfgfﬁ%&%%?n?%rgP%hﬁ??EpOlntTy’

gﬂ&ﬂl p%ﬁéglé%él gbgﬁlﬁfe&hsyp{—_hgarpmvméi@gaa%@oeme Beamp of the
I spl aye Her ew t | ayabl'e PiTture in"Picture

ph FBES- R0 A Rt ia é@ﬂect/édpﬁmha@ir@e god gt WaDcK AR-Pase fields
created -based on what is desired to idealizetine :

offditret pofmaryevisisoostdarly vé désplbryasbor dérenids, of piagable Picture
secondary video. Herewith, at the stage of authoring,
int Pigtumssdmage 2@ PRapbEMENSS-ayback output will be

properly carried EI\/BO)II\/ENT9Te pr.esen
en‘ood‘}?ﬁ%'mf37 FOPYE $§‘et PRI & d%ﬁ’ %Jt?eld is displayed

PR i 1 -
eV' %f%ugg?ﬁ Eﬁ@&iﬁ_ﬂ&? F§5tﬁgt 8. Ea'%gaﬁ: aElﬁ\%_g“:tamp of the

yback apparatus m't
ﬂ@%@fﬁda%g%d'ﬁe rlts %@@@E%d\h@ﬂc&i@ e imeN@oSRPPOSE thich antiphase

pattern of "Picture in Picture is one shown in FIG 62A
faelapeshoswprina it &id62Bhovhdrpd tibslaysl.shberewithl-|Gplayable
628, the playback 123 apparatus nmakes adj ustnments

Hikkuserin édctnré|i@agesgandos PotRepdby, Picture in

Pi cture can_be inplenented even if the
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.

EMBODTMENT 9 '

The present embodiment relates to making compensation on the

- playback apf:aratus 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 pi*esent erbodiment 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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Pip netadata_tine_stanp, Pip_horizontal position, and

Pi P_vertical position used for creating a Picture in

Picture with 5 instances have not been adjusted

during the authoring. According to the present .
2Ll OB e LUBBuL ndilisUSH TR S U 4l BRY 2GR0 SIER. Ul Phereby,
PH7 i eture have-nof been nmde at the time of
pAULIQY i Ngy - tBecplaybagknappse at usmpEerhitedt 0 ewdke  if  the
conpensation for this. ZMB I MENT 10 10 The present

pEFRRILARAL iekakesd,0 an i nppowergyitzohesl theitase, and
where a Java'"T platformis structured by nmounting the

piRvartidh gosiEdon | osd 20ME) Resgdngl aBRicsupe of| Bicture with

(PBP 1.0) and-the G obally Executable MHP. =~
iggegideisc aevornqiGERER (2 P)usited Fuskag e dUERPEI et s on

ey g o Heln t TR e Bl W gfotments cor
.I.' t.. . Pl‘ . ) | f . | ! au orin
- BRP 4 g U S YR BB RS SRR o

RO IR, oo BluLDe. MATRPAL gl 0GRl 1 SR ORI B .

e0 stream and SubPl ayltem of the Subpath

i nf oryedrPmERPess fi es a secondary video stream.

Accordingly, a Java 20 application can cause the

pl aybaek paepanat eoddanpet foxlatiisctor eniimprRveremte for the case
pl ayback by instructing a Java Virtual Mchine to
whener at e JANE™ phlardorinnstancesuphichdplly PPujting s the Java®™
The generation of JMF player instances is preferably

2t ool Fded 1 by (TRNEgPer seseRdtRsda Peef Je (PBP 1.0) and-the Globally
A'BD: //00001. npl s".: 25, Not a he. Java_Vi rtual,.
ORI PR St O b o2 h R AR Pelia targets on
iLnstance-of Playltemdntf 10N cifyi

SA TR TG By Sor hosPeinBles ap P B8V BHOR Spparatus
o] ~ 4 NSt _ bRl tiem-ipkor mat i on speci fyi ng

l% %%{%%%g% %ggt&ﬁ%ﬁ %ﬁt Ee‘?%%lcondary 124 video stream

and t hesytihe phayhesk cappanakies Maynbe canseddtdon and Subpath
perform playback based on these two player instance.
information as described in Embodiment 1, and the MainPath information

specifiés .é primary video stream and SubPlayItem of the Subpath
information specifies a secondary video stream. Accordingly, a J_ava

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'ij_.s_ts. The ‘generati'on of JMF player

. instances is prefefably 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 PlayItem information specifying a playback

section in the primary video stream and a JMF player "instance of

SubPlayItem information specifying a playback section in the secondary
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<Suppl enentary Notes> The best nodes for carrying out
the invention, as far as knowmn 5 to the applicant at
the. time of filing the present application, have
been descri bed. However, further inprovenents or
Vifisgi FHERAT, 0ABI dAFTHENS RRAEDRFK EReaprEdRAEYi bR ERLSEH tpperforn

terns of the foll]ow ng technical topics. |t should be
ploegknbreed vk %Ef’ h‘g"f ayst %%S‘F%Fee "such
flcatlons is optional, and

depen§ ﬂaF% IﬁgﬁS Afer of.the 10 |nvention
<Ti t ez Féé I RAECESE @r%gﬁ.ﬂg\ﬁcs@:ﬁttﬁealnmlo% '@Qai%%r as known

in the playback apparatu selects a titl
L& EEer Qbﬂl&.éaﬁltt be fRuIntnEl of e 1BByROM pﬁsié%@rappllcatlon, have
operation, or a state of the apparatus. The decoder in
béd1edBELROMALS mdwiseas ki appetaints vehbat shrphadifdekt dbns can be
an AVCl i p based on the PlayList information according
méde tehe preeeselipventioin thens mdinest alsirargee techmherl topics.
the "nodul e manager" selects a title, the application
Terehayed exootedesiqghbnt rrgletbgrrn@r mtabfawad@t e mprovements

managenent , t abl e spondl prev)
of iR LR LR SANE 598?:}%% ngB &4 qr hehitplgenter of the
title. The. signaling takes control that term nates

.l?Yﬁ?Eﬁggratlon of an application described in the AMI

of the;prgyious title but not described in.the AMI of

the current AMI_whil e conmences the operation of an

appl i gatiOR BeLr465E idedehbe temANE1 8f rdrieRr et Ake playback

title but described in the AMI of the current title.

aBareDiuseotiorah Sklect sibetitld scabrdiray agethd mointi dfiathe BD-ROM,

areas in the | ocal-storage described in each

aevspodipegat loar erm statabdf yherarmagdtundeThg dHocder G'mythe BD—-ROM

corresponding to a disk's root., certificate of the

PBEVIROW SERRFATHE RAACTTSIRIGYPEEKtG #R &VE LR baspg g the PlayList
rtifi,cate that, stri uted b ro "

lei ek dediion 9 hREha SRaatiY ke s regfue 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 previobus title but not

described in the AMT of the current AMT while commences the operation
of an application not described_ in thé AMT of the previous title but
described in the AMT of the current title.

<Directory Stfucture in Local Storage>

Individual areas inthe local-storage described in each embodiment
are preferably created under a directory corresponding to a disk’s root .

certificate of the BD-ROM.
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by the creator of the BD-ROM The disk's root

certificate is encoded 1in, for exanple, the X 509.

The specifications of the X 509 have been 5 issued by

the International Tel egraph and Tel ephone Consultative
Commidirleqyi pnd deser iched: ridht@Cl I ReeoppeagatiMitate that is
X. 509 (1988), "The Directory - Authentication

dfzanmeed by die feist E&Bt fiidatk 2ytet-etakhd ddsatmédeoc the BD~ROM
contents recorded in the BD ROM and |ocal storage be
beruededeatsimgf tite AOvRDKedThe ciissk’ GonventcertOf Byalteedr encoded
(ARCS), a signature information be attached thereto,

imndox emplauttier Kz599 onThe spesditiretions af ﬁ-‘é’ﬁ#s@‘?%hﬁve been

file. <Realization of Control Procedure> Both t

18HHAG OFY priRe e%mﬁ%@aékapa% neE-eHr itk %nfbv%elc?@%@rlﬁbéansultatﬁ-ve

PRy &b HELPTS P onAECHBHEACS il e8e)  The

D:LPeé’JB‘} boﬂ&k%%‘ct‘ir h@fgn ephodi pepts satisfy the

“requir dnent's program i nvention" since the
aboverjrgpii ongf ¢ONtd gke PLAGAAULRSE AR ES&MdrARIrecorded in the
concretely usi ng the “hardware resources and are the

BSLRAM a8 Wcad E6HYCBE driiRdett idirg BRBe ABianEal AfaSs Content
20 Production of Program of Present Invention The

Spsioge dAROS) t hespyresent infemisitdon lse arttebhed tthprege amnd a use
that can execute. on a conputer. The object program

apshewimesied lof meeidiednit @ P?é@lﬁ-éﬁﬁ-%cféé-et- hat cause
the conputer to-execute each step in the flowhart or
each iﬁ@?&é&ﬁFeo%fOft frenEERt tivaducBfiponent s. There ar e
25 v us.types, o Rrogr m codes .such ,as_t native .
cods B Teer PR, %sﬁar%ﬁ@lweg EBde e Thirs descrived

e%gdﬁalne%%s ggil‘?éjébﬁeorfﬁw@: a;r:@é‘lérgd ncgl E%ntf‘&f&ﬁro%fedhpgs of the

program co I exa when each step can

fhiftiARd cBYpsedhiG %@:p@é&ﬁé@ainfmtame-abecmiéd embodiments
statenments for calling the 126 external functions are

sHEesifyasthde rpgagramriedetor Prlogr dprogotes fivedntioadl iZmce the
one step may belong to different object prograns. In -
abh@efmeggloned control procedures are realized concretely using the
hardware resources and are the creation of a technical idea ut11121ng
natural laws.
e Production of Program of Present Invention

The program of the present invéntion 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

fiowchart or each procedure of the functional components. There are
various types of program codes such as the native code of the processor,
and JAVA m'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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processor in which the types of instructions are
limted, each step of flowharts may be realized by
conmbining arithmetic operation 5 instructions, |ogical
operation instructions, branch instructions and the -
elttickmal Thengiricgsaare iseleaprhseptograre nodem cBhopeam codes that
produced as follows. First, the software devel oper :
regliitzesone sitey mRYpPoberaivPril ffanpnbgeieck REF@®s. In the RISC
program t hat achi eves each flowchart, and function

I
PEUIHFGREnn Wnlqh thAj YRGS fndRSERECTHEWAre Jd’éVé:Ieglpe?aCh step

S the class structure, variables, .array.variable .
oHFRan g I L TR SRR BHES BLEAEBRT oPRpation.

1 he .sent r ' Oof, * ' i
e R e i s
tROMRider as files. The 15. conpiler translates the
source program and generates an object program The
transiat pesgRer bo riMedtsRysdrites eeemlodr cdbk Yitegiuced as follows,
processes such as the Sentence structure anal ysis,
FOpst nMthat softwares davekopdrt exdtiesn, usiamd acpdegramming language,
generation. In the sentence structure analysis, the
a schacaciregsanrdapachd eses sephdhlweberuendrfaincipgnal component.
meani ng of the source, 20 program are analyzed and the
Inobite Prgdram thecepbierarsd deMedORRT PRrrimiiGifes structure,

rogram | n the optjm zatian, the inter i.ate. progra
vREC R B ek Thf octtie, e ckfetie FRARF AN IR so on,
et.ti n - f [ n a : ‘
w5 Rt e s8bkendl Hebtlctr Bk MRl b ftnning, Language
shRstgdiction ‘'sets of’ the target processor, the
variables in the 25 internmedi ate programare allocated
to thehd gl sted selird®pRoyraf ikheent! 86 Rt dupdessars. files. The
t he code generation, each internediate instruction in
ctinei lant eramsliztes tPreograms Sreprareatddenenates P 0§h @l program.
code, and an object programis obtained. 127 After the
obj ecThpksarekatiiongerépared bythe prdglamieclaees papegsses such

a linker. The |linker allocates the Memory spaces 1o, .
aﬁrﬁﬁ%ﬁ?%fﬁn%rmre analysis, optimizatich, Tesource 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 flow.

. analysis, and data flow analysis.‘ In the resource allocation, to adapt

to the instruction sets of the target processor, the variables in the
intermediate program are allocated to the register or memory of the

target p'rocessor.‘ 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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and the related |ibrary prograns, and |inks them
together to generate a |oad nodule. The generated

| oad nodul e is based on the presunption 5 that it is
read by the conputer and causes the conputer to

oxCCREEe! Moe MR bESHr Y SRBHaas, (e M aMERALt Sctivates
?%ﬁggxﬁm 'ﬂ'ter%bﬁkﬂ §5EMa e@v’tﬂ{etﬂn l‘éf‘gpé’@es P5 eECRE ebf‘ programs

'S wa e program o I nvention can
arkS el %Selfaglesjd OS2 Y 850t Bk | h%rﬁf Qgh RENent h@geﬁtﬂ'@&efﬁ generate
I nvention is used as an enbedded program the | oad -

a MBdyl RS ol herher ggr@mtss Wad h@ul Bt s daskedsdr the i mresumption
ROM together wth the Basic | nput/Qutput System

- tHaBl OS)ispresd am ind compiroers anpi coeesothaiaftipoher o execute the

(operation systens). The program of the present
priqrednresnindiasted 4 tthe CAAVEBRTET ogpdintle BIpeedures of the

pl ayback apparatus 300 15 as the mgtructl on ROM i b
f%é&ﬂé%l ‘FQWHOFPSHE%mt THF BRPI-2mh@Li SPExRETATT 1B‘yfe%’ém can be

the Iayback apparatus is a bootstrap

CPU.
- prpggeed {'Iﬁ sP8Y" I nput/ Qut put System (BI OS) program

S ehRedaed a %"tﬂé“ Fatd an Son 2Ahy/ AELAUS BNECES. hen

of m pera Ion systens are prei nst al
S NSn & M SHGHsRP a8 Qﬁréilb@tiagd rogram,

tﬁé}p%oag&ggﬁp%mﬁ?%r activating the systemfromthe Pees
tisLCRdampah B livhg BEOhtam iis witievedeints arhdnstruction ROM,

pl ayback apparatus. . In this case, only the |oad
tomediies with Shppebtd Inputeuiiey Baskelariﬁéﬁét pgogram and various

transportable recording medium and/or a network,_ an
pierdmst aridsderare H@peéé‘éwaﬁySF%%)rdu Age H%éﬁﬂﬁ gge present

one appljcatiqgn. This enab#es t he pl yg s 300
lWFntﬁé?be? HeERSHBBE SEPpPT ARG CFY 2T bBotP f appara us

i vat 0 apgd_t

aegc lee%eft tﬁg Eﬁ)y[ a$ | 2%%%18@31 in lq &%@rgﬂl{ﬁﬁ% gulﬂ:? J.g;P&ecuted

oad nD ul'e as on

b d @@l on so that the programof the present
gprgilcatl on can be used. 128 As descri bed above, when

the phavback BpEMSENSagparati®oist s apootiaidel, mbbel, the Basic

program of the present invention can be used as one -
Input/Output System (BIOS) program is embedded in an instruction ROM,
and various pieces of nliddlewere (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, ornly the load module
is supplied to the playback epparatus via‘a transportable recording
medium and/or a network, and is installed in' the secondary recording
medium as one applicetion. This enables the playback apparatus to

perform the bootstrapping by the boot ROM to activate an operation sys_tem,‘

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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application. Accordingly, it is possible to transfer,
| end, or supply, via a network, the program of the
present invention separately. 5 <Controller 22> The
controller 22 can be realized as one systemLSl. The :
syst & dsicribeshebeTrod WBSn| thet aebRRE 2PRSEaFUE hiS BoRootstrap
a _high-density substrate and packagi ng them The .

magedt e RRESIPHOGT AR GT dﬂ&team?@&eag i AR gt aPe used as one

BHLEL S Rt MRV, v e

v & oE Ry e Rl I TROCRLANER: AmyBEi o peghtetely.

syst e kSl o s, 5QFP (Qudd Fl at Package) type and a

PGA (Pin Gid Array) type. In the QFP-type system

LSl , micnscatoBtdrachkedat God heallzetons Gicdegsbém tes.

package. In the PGA-type systemLSlI, a. |lot of pins

ar e ahkeaclyetenoLihelenditagnbdt byminFhesmiyings af bagri opip on a
as an interface with other circuits. The systemlLSl, |
higti-clenssty osvetinatenant PREEITNG dliems t PheoRyFtelickSt is also
pins as an interface, plays 'a role as the core of .t Ee t
obtaiyIsac RY aSPARensing (R BABTa kst YRl PPBEFHFSVER| § Digh-density
"Used as_ Embedded, Program', the, |l.gad dul. th .
SHRTIGPLR 2P ESBASTIR AHGE SEREE SrePE a8 Bragranps have
2R LBl S raRLE €30, 1 81 ddl. el 8, 6ORRRAL AN SURLIMI L i-chip
are witten rnto-an instruction | The maj or
nbdprgvement of the embodinents is achieved by the .l oad
25 nodule as the program It is theref.ore possible to o
produne aysysh amr At aoprr HeupteBRat Phoksgd)i oppdynd a PGA (Pin
nmounting the instruction ROMtherein, in which the
ckbadrreglltypas tihretpe @fFabyps sstsbendiSlaspitreabedttached to the
chip. A specific production procedure is as follows, )
£pir stidelsag B dhen packans helntihec EGPs tUPA YRR Howin pnlot of pins
each enmbodinment, a ciircujitry diagram for parts to be

a3e s§stashefsEo; h%reé‘é:ﬁ'éa,b%?l%o“b'onponents in the

Str uc’hlilersee 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 Program”, the load module
as the program, the Basic Input/Output System (BIOS) program and various
pleces of middleware (operatién systems )' are written into an instruction
ROM. The major improvement of thé embodiments is achieved by the load
module as the 'prograrﬁ. It is therefore possible to produce a system

LSI &f 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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di agram are actualized using circuit elenments and ICs
or LSIs. Each conponent is thus actualized, and then
buses connecting 5 between the circuit'el ements and
ICS or LSIs, peripheral circuitry, an interface with -

e 8 QUESL e cﬁ grmesﬂdv\;ﬁe 18 8asRe&GiddBfenBed @S cuitry d:.'agram

connect ng power |1 nes, ground. I'i nes, cl ock
£oHl ﬂé‘iﬂis |’cbr]‘:%3a adted el i$@r§£’@e@) Sﬁd%@@@bﬁém ihrtHe structure
these specifications, an operational timng of each
dicemeenent Accurdided atking viewnot élemespecardd s om DSIs.
10 the LSIs, and the circuitry diagramis conpl eted by
maki MpcadposponeETtts issbbbs aacaialbeat ngnd-Fhegu ibrges connecting
bandw dth to each conponent. After the circujtry
b&hw&ynaﬁhescxﬁﬂﬂaﬁe?bem%Pﬁﬁnﬂ“@nﬁﬁﬁa?#(%$I§esP?ﬁFPh%§a%a8ércultrY’

TRt

t t t I
SRR LSS AR A s
o §:RASLEd %ﬂgg sl BRUG! h%n%@&%b@@:.ficﬁﬁ%oﬁ@ ta{'he operatlonal

cifcurtry diagram "are wired.on the substrate." :
i d oRl e8EN RlboRette SisgRd h Nt A ds vadw st ﬁﬁ@ts;gﬁéc1f1catlon of
placenent and an automatic wiring. 20 In the case of
thS18Ysp GADLAPRAEatisry thagranticnatiml epeddnmeaking adjustments
be realized by using a special algorithmcalled the
sticery eildonetirod's. refhbred temamidthv ¥ @gcaewmwent
connecting lines for connecting pins of - onents of
the cAfied try cdragham dRHFRE AOPHTY And: g@ﬁﬁ%“%ﬂéﬁl design
t he CAD. apparat us ;i rocess.can

it dmi Tt RS A 8 it B SRS g
| .
l%’%%l.i! ﬁ %récn.é% ﬁgﬁ%%léasc%%r%ﬂzﬁgquche Céﬁg)ohgﬁl:ﬁ%ﬂ%éﬁi@glements

nce ayout

afd Ibgeorsﬂ%)ré'f %hé %lg@Gi@@yddléaﬁazﬁ gsedeOfn tHE circuitry design

I mpl ementation design is converted into CAM data and
a@Ht UM tiened}i giTebl StisdicnasciNing 1i3esnac hihrect pobisry diagram
The NC machine tools performthe SoC inpl errentation or
abePRvirml emenbat substrased on t he CAM data. The SoC
(System on chip)
Here, the J_mplementatlon design includes an automatic placement

and an automatic wiring.

In the case of using a CAD apparétus, this automatic placement

' can be realized by using a special algorithm called the “centroid method”.

The automatic wiring defines connecting lines for connecting pins of
components of the circuitry ciiagram using me;tal foils and vias. When
the CAD apparatus is us'ed, the wiring précess 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 implementaticn

‘ desigh is converted into CAM data and output to equipments such as NC.
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i npl enentation is a technique that burns multiple
circuits onto one chip. The SiP (Systemin package)
i npl enentation is a technique that 5 puts nultiple
chips in one package using resin. By the above
masprd@ediews . tThe ¥osrashing|tasil st per frias he SRy &l smentation or
can be produced based on the_ _internal structure

S%H éﬁpéﬁ@e%‘fatt% BRESH K %p%t dat@esdPrbec. | (PysheR on chip)
odi d b h [th h th
wpg%ﬁee§$9+%n e REPE R Thef RS lthpde) (s Shto one

veI ler?ﬂsllrl?t tgg# atl g’:ﬁ %]{-au k?ﬁel ?ﬂ %%%QQHQQO o? el?:%nlque that

pemeneihs & f%gﬁh oRL3PREK AR Eﬁ&%tééa_n 0::% aee QE'@#@F?chdure,

as one chlp integrated circuit is not" [imted
thdI@yseeni 19l oFethati¥ieat ihendibn Gbhos@nratihedd dadkd on the
may be achieved 15 by a dedicated circuit or a general
ipwspedestprotass @iaghing efaheol pdessikbprd atashiceveibde in each
integrated circuit by using the FPGA (Field
e@@m@nﬁabl e Gate Array) that can be re-programmed
after_ it is manufactured, or a reconfigurable

pr oc s shoplhbeintachert ithak &k Heushorhe CErBlSinks used here,

AR F BT e o e iTTol BB P art LGP AL B H depending

o Zai%rl%g[ﬁcgls 3’[{%195 %Olgray appear in the near future

€ Sem con echnol ogy inproves or branches

i nt o Anakher ﬁa%WL\QQ I0@Sthel Forttitter®aS8s chP8 J18Ybhack a?paratus
t echnol ogy rmy be incorporated into the integration o

mbP @ dficidvaidahs ddleOeksp COMS iihbRgrédeipicasents not limited to
i nvention as descri bed above. Such 25 possible

thecintoluogl ergenitat Ladehibé edfnthplgnentArtdont enttungy be achieved
Since the system LSl of the present invention is , ‘

bas%umctaéeﬁe@wﬂm dmito SERRIBD-IREMFcaPFaeERssor- It is also

aratus, the system LSl referabl 131 confor 0 i
DPRECHR B BF LG PeCLBr e oFRe. SYSERH L1 JGORBI Ying Tep (Field

nggra%a% | erGa%rcrHrtr%%r urt atS &% ege—prograzmned after it is
manufactured,_ or a reconfigurable processor that can reconfigure the
connection and settings of. the circuit cells inside the LSI.

Furthermore, a technology for an integfa-ted circuit that replaces the

"LSI may appear in the near future as the semiconductor technology

improves or branches inte another technolegies. 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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of the followng circuitry block. Data Parallel
Processor DPP 5 -This is a SIMD processor in which
mul ti pl e el ement processors operate concurrently, and
paral l elizes decode processing of multiple pixels

cdrFoshs il iMe: @nRbRidF QY1 EaRokFg.ent |y operating
conputing units built in the individual elenent

Pr OC €'88 G4y Wit I Tof®nd 185 h wettirenUnifesdd aialg teathre is composed
paral | el i zati on achi eves decodi ng of video streans.
ofl kel o hbmwiengrentoitedy Wldek. decoder is inplenented as
this data parallel processor. |Instruction Parall el
Pr oces $ataThasallelc #mpossbroPPPan i nstructi on RAM an

I(;Q?]E :Tgﬁt,s;fg %&Br%ggﬁaxmL%&%Epﬁémeﬁent processors
tion fet d ,
ARSI D g A i
SEC Mt c%%st%h {15’ A gﬁ%%%gé Pg%'i{éz Fgﬁ£l§ éﬁéf?a?‘tfrﬁecomputlng units

ocessli ng execu par a I zat1Ton of

bl 14} &ne apRliveRLEPNE1endi? GhAdHE G rdeqoter oB@dinstruction.
audi o decoder other than the. 'video decoder are

RéAAI-8REHuRH parallhel sysiiem dobl caestdeeodiay blictiden st28ams. The
paral l el processor IPP. CPU Block This is conposed

alodve-menARMebd reidean dexddendls buplenestedce (BUS data parallel
Control Unit: BCU); a DVA controller; atimer; a

pperdgsiesral circuitry, such as a vect or interrupt'
controller; an UART; a GPI O (General Purpose 25 | nput
Qut put ?nsbﬂdc@-%le?ﬁﬁﬁ&%{ FracefFF@te, such as a -

| terf Th
cont ?1”2¥S.°§°?ﬁ5' Brd it o ERCT R Syt M7 LA on cache;
2 L PIRREK. 5 Wgﬁ&ﬁlﬁﬁkréﬁgegh'n%déeﬁf)%ﬂ% @1@‘:3 cache; an

i nput “and out put dri've appar at us
J.Hémmtillgh geiMe BRRAT At discoaiad ; aadlreiysiyn Cait ; dal VBrocessing

appar at us on

Unit” made up of register files; and a “Virtual Multi Processor Unit”
that ca;lses the'Processing Unit to execute parallelization of multiple-
applicatioﬁs. The graphics decoder and audio decoder other than the
videc decoder are implemented. in the system LSI as the instruction
parallel processor I?P.

e CPU Block

This is composed of: an ARM 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 éynchrohous serial
interface. The above-mentioned controllef is implemented in the system

LSI as this CPU block.

e Stream I/0 Block
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the external bus connected via a USB interface or an
ATA packet interface. 5 AVI/O Block This is conposed
of audi o input and output, video input and output,
and an OSD controller, and perfornms data input and
out puthisfpergoamsl daﬂa/lappt iahens putivirhbray BRoRM 8ri vt appar atus, '
10 Thisis a block which realizes reading and witin
a gfargl SbsRAMiveoRRRRTAM iBAdt AeSR ANy ChES Vg peparatus on
conposed of ; an internal bus connectln unit that et
tla%n%mr@atlh@uﬁn@%% orihectd oH Bet WeRit ke ™ Biodkr Packe
r%ccess control -unit that perforns data transfer
¥fe SD-RAM connected to the outside of the
syst el nd.an access schedule unit 15 that
adjus?é§§791%'5§t of each block for accessing the
SD- RAM; ASs EdndRRaRizad UGl Bhf abd8uSH S, &M ded input and output,
conformng to such architecture, it is desirable to
apdiant ospbebhmiuRr| aymtpdrdolmsqdea titput cangl@ttpmtons TV and
chip | ayout by making 1ayout design for each circuitry
AVl ekl ifieech. as an | PP and a DPP, and buil ding up each
bl ock after the - 20 performance of each circuitry
bl ocke Memopy iGurtedl Bhatustrial Applicability The
recordi ng medi um and pl.ayback gparatus of . the

i nventiHon 18 ah Meckadsi gy 6&6%%69 bré?éi&n%rﬁ%é’rﬁﬁg%? r?%na SD-RAM
t t f th th t
c%grr:%%c efs.ﬁgttheng?cg]?ﬁ%%a ap a{:i s %o n?@?%e@r@pr:%xgﬁt%ﬁgrnal bus
%QH%&IH%& g&“ﬁ Ellﬂﬁ 'cf?:%&:%ﬁ.%a{:h pﬂjlﬁ 'll bEMneégi?bn%Hy&n each

i ng nmedi um on whic plurality of

b%é]@aﬁﬁ sepds@cbabld uﬁi@tﬁ@@@égfgmﬂ\ﬂﬂﬁtﬁa&MMthe SD-RAM
the plurality of video streans is a secondary video

cBhi€atad to the qitayed doghathsrstwnt I8l pnd pwrycodsteschedule unit
stream and includes picture
that adjusts a request of each block for accessing the SD-RAM.

As toc the productlon of the system LSI. conformlng to such

arch:.tecture, it is desirable to adopt a bottom~up layout tec:hnlque

"that completes one chip layout by making layout’ design for each c:chuJ.try

block, such as an IPP and a DPP, and building up each block after the

performance of each circuitry block is optimized.

Industrial Applicability

The recording medium .a.nq playback apparatus of the present
invention can be mass-produced based on the internal structures of them
shown in the embodiments above. As such, the and élayback apparatus

of the present invention has the industrial applicability.
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data representing a child inage to be displayed in
Picture in Picture that is conposed of a parent inage
and the child i mage, the table includes entries of
secondary video streans that are 10 permtted to be
pl ayed anong the plurality of secondary video streans,
entries of audio streans amdagmsbi nation information,
and the conbination information indicates a plurality
of entries of the audio streans that are allowed to
be conmbined with a secondary video stream in
1. CRMYeRSRANHE RN bn vhiehel phGeaVitHe i widedP8tk&ims and a table
identifier 15 of the secondary video stream 2. A
areplragbad&d apgteerations conpri sing: a reading unit operable
to read out primary video streans and_  secondary video
st r 83FE 9% bhe 913-@(5}%%17@& Yadpuatroansis s seeendphyidec stream
er.able to | ect.a secondary vi.deo streamto. b .
to B RIEYe T h t Th A3 TR B KeTea Af TPl aghdes picture
r.e : t he. LN di rf gt i ; :
da e O 5 R, T b g 3] BEPERR An iceure
thateaki 8mbbsddilsE i) pRirehtl Smddye G RBieNBhi g pirﬁ&cj{-’é,e
represented by the secondary video stream sel ected by
t he tha5takl eciriglgidesi énmiids afpeettidarepideensetedys that are
the primary video stream a first audi o decoder; a
pergasond tubedhsstanengitde plwrad ity ofi ssconderyi nideo streams,
table iis recorded on the recording nedium the table
entriep gf ngudie £ dReMte angdt CORRRFASH Hdermatteamnthat

i tted.t.o be plaved, the.table_i ferred.t . '
by (HE SOPERTHER AR To I Phe ehf BT At e BEightries of
thel DEaRESLPIANY thhﬁ%%ééif&ﬂ%& ‘Eogfe ﬁ&ﬁ%ﬁ&’e&ﬁwﬁfé Q505 hry video
the predeterm ned procedure, the recording nmedi um
stridnt Nl coee@sEnddiftieenit P bl F@fairetidd Palisd L8 Packet identifier

of the secondary video stream.

2. 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 ocut from
the recording medium, by performing a predetermined procedure;

a contrel unit operable to realize Picture in Picture by composing
a picture represented by the secondary video stream selected by the
selecting unit with a picture represented by the primary video stream;

a first audio decoder;

a second audioc decoder; and

a mixing unit, wherein

a table is recorded on the recording medium, the table including
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each entry of a secondary video streamin the
recording nedium is attached with a piece of

conmbi nation information, each piece of conbination
information indicates a plurality of 10 entries of
the primary audio streans that are allowed to be

enteQ@BI 8E0se Mhidh A, %@.@QBdQ‘?i‘eéﬁﬁ@eéhastt L88Mpelfitted to be played,

correspondence With a reference val ue 0 a packet
| dentief tfiflenf steF eseeanttaby tHedgelsdt BfMunt bavirenthi®lselecting
unit further selects one anong the primary audio

unigt sebents sbeegrcorgiaeyavbiep tsteresncumdber ylayweatl by performing the
streans, causes the first 15 and second audi o

pPregetggrined PrRaSsE e he sel ected prinary and secondary

audi_ g _streans,._and causes t m xin nit,to perform .

i iR seceRgindo s PL Ul dunPief o oRReie Ehatesd bPiMry audio
strBl8i ned as a result of the decoding, and the

secondary audi o stream sel ected by the selecting unit

for ea2fl éherPidH Hr Setbdndiint WiBebSstreadn0tBé N €&fBrdI#g medium
is allowed, In the conbination information, to be
is esrtbrthed witth za rdecendér yomloitiat ishr daffornation s
currently selected from secondary video streans of .
whi €RCENP¢es ofapembination iinfoneat don dndiggtes a plurality of
entries of the primary audic streams that are allowed to be combined
with a secondary video stream, in corresgpondence with a reference value
toc a packet identifier of the secondary video stream,
the contreol unit further selects one among the primary audio
streams, selects one among the secondary audio streams, causes the first
and second audio decoders to decode the selected primary and secondary
audio streams, and causes the mixing unit to perform mixing of
non-compressed digital audio that is obtained as a result of the decoding,
and
the secondary audio stream selected by the selecting unit for
the Picture in Picture is an audio stream that is allowed, in the

combination information, to be combined with a secondary audioc stream

that is currently selected from secondary video streams of which entries

are written in the table.




