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DESCRI PTI ON RECORDI NG MEDI UM Pl AYBACK APPARATUS
METHOD AND PROGRAM Techni cal Field The present
WO naveis3e bel ongs to a technical field of Picpar/apa0m/315991
Picture. Background Art Picture in Picture is
technol ogy for displaying conposite video where a
secondary w ndow i s supBsCRDPPBEZN onto a primary
screen. This technology also allows for changing the
position of the secondary wi ndow on the primary screen
and switching between di splay and non-di splay of the
RECORIINGOMEDEUM | (RIAYBAGKe APRARATYHS, NETHODUANDoPRAGBAMNndar d
nodel of a DVD player is described in the follow ng
patent reference 1 . <Patent Reference 1> Japanese
Pat ent Publication No. 2813245 Di scl osure of the
| Medinieal FPeb@lemthat the Invention is to Solve] To
realize such Picture in Picture in the DVD-Vid
stHIRIBEESEPpI LRI G SPAaRIF bR & efsecé]tnlpéésifl%% of Picture
i video streans. This is because the standard nodel of
in Pi§§85Gi-deo pl ayers is not designed to have a function
of sinultaneously decoding nultiple video streans,
speci fying tinme and position, and then playing two or

nﬁéelyideoa éugerinposed one on top of the other. In
or ' bet ween conposite video and
nqp é%ﬂy%osﬁt 6@&%% e%ﬁngfggg%¥ﬁhgi§§f%&iéﬁqcgﬂﬁoéi%% video

on‘p05|te Vi I't"1s requir

wheré:)\éD' g&gﬁ@arQ Wih}flb\g% lsﬁg@r?ﬂ?@é’&ﬂt Fﬁ%to Wﬁaﬁ%} r\%hr screen. This

-conposite st ream an reamin

teqh@%éfseo ROBhLd @By aﬁB?H@ &Gre JhEMh: & Y Phgs%%%ndary window

Is instructed to play one of them Regarding

on tIBPEMEry08cihs, AheswhiaBEing hseMicdap dikanait 408 AdrtMisplay
of the composite video.

- Note that the structure of a standard model of a DVD player is
described in the fbllowing patent reference i.

<Patent Reference 1> Japanese Patent Publication No. 2813245

Disclosure of the Invention.

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

application format requires at least two video streams. This isbecause

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

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

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

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

video, it is requiredto record, ona DVD-Video, individually a composite
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SDTV to HDTV has been nmade, resulting in an increase
in the volunme of data. Accordingly, if it is triedto
wo e@ans3ddi vi dual |y a conposite stream a PCT/JP2006/315991

‘non- conposite streamand a streamw th different

conposite position on a BD-ROM the total size of data ,
streahgcamsnpeaipdyitiev ety cbar ged andttéan virdediisthr edies choposite

Picture in Picture cannot fit in a BD-ROM Therefore, ‘
positiiont he BRrREM.stTretar ¢, DVheVidendarayarndel inft BERAVEO play

pl ayers has been provided with a function of '
one ofi frthemaneously decoding multiple video streans to

obtain two nonconpressed vi deos and superinposing .

t egerdite BP-RSMee eor HEesobipgat@nPodene Haslegyepagsition from -

function, it is only necessary to individually record ‘
SDTV zopiPTamzsyhbee Tadee afe S+t d) ditn gnal prisssy 10 o vadyme of

a secondary videg stream structuri né;' a second

data.y YeeprorAIcd vy etbridi A§ FHrmitchasCaR alﬂ\ﬁjéﬁtlgﬁéﬂ% 4 EPRRosite

cerof L 822 SUnce LD bl omey v deo Lol fecoden ..
. .enbedd [ d e, d t heref t-h [te,

oo SRR 8 A0t 0t Lok eLans Ui COmERLLES 1 1o,

wi t ched accordi t0. a user._operation nhapci the.
and t\??grgé???is(a%fea%v\gglér?l%&eeég ?%cl%reoﬁaélﬁofc hgl%;&g’lea Bo-Rou.
that pri vi.deo f [ T,
mnece2b, ) PRESpER0R ALEE, TP R RIELERL A0, T B5Tn piayers
L ~ i La ' ' B0BS 3 hultipl
nas bEERTERLASR 1 LSl (RO e B0 sl aone
- ST 218 £ 5Pt Y dnkBmdr 5B A vIhBGOWNHR AR 1 86688 th
Vldeoz# t er%%okr)e requ%grenhalin?ror Iegs resolnut iug)% %hgn # these
vided¥.imary videos. However, not all playback apparatuses
can play in 50 and 60 npdes because 50 is the PAL
f oyinRle @dsBhdstd oM Beabyur o fihaybask iappasal Ysesessary
i n each broadcast zone usually have ability to play
to irRikyduBliherdmadel aapdiphay baide@pRakanusesuttusitg Beprimary
br oadcast zone do not have the ability to play in the
videdBf® a AeCaddirygvyded Btiban casacuheirg a secontanyvidateo This
is created in the PALformat, .
recording format has an advantage in terms of data size since the primary

video is not recorded redundantly on a BD-ROM. In addition, video is
not embedded in adVance, and therefore the composite position and time

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

‘enhancing the versatility.

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

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

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

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

resolution than primary videos. However, not all playback apparatuses

can play in 50i and 60i modes because 50i is the PAL format and 60 is
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for exanple, and a recordi ng medi um on which the
secondary video is recorded is nounted on a pl ayback
wappanasss in the NTSC format, the playback apper/ara66/315991
‘cannot performPicture in Picture. In addition, when a
secondary video is created in HDTV, sone playback
the NOgpafatneges BhayiodckleppdeatheesecordahybroatkastThirse usually
happens because, al though standard BD- ROM pl ayback
have sgipdiayusespaag phlyingd the nvelegqanppedaybatk vapferatuses. in
decoders each for primary videos and secondary vi deos,
anothdme byesdndat yzarialaty detobareddes aivtl ifav &oanl#DTAL the mode.
decodi ng function. "Providing the secondary video '
Acconfreder it tthesaepe alfarfce isnrondany YR A§ Freates in the PAL
chance for sinplification of the hardware structure of
forng}afpaeraBphar ANGse S CaABC RN BPYEVS) OFf Fietdh he &rer:egdary video
reduction of the products . The fact that the
is regpappabiy meynEed PGP EA VB ePRRER bR &t Fon Nefehommat, the

es of video terials and/or the abilit f
playk?ﬂ%@%@ﬁr%ﬁb%r%ﬁ Peégoa%sg S &Bb\?a I H%?ybgcoms a

ot PR, L RER L T v gesl AopackeSharh e some
oo PR DR o ALLEELDD PASEOT LD npoens
becaJsee ' ‘39 P{OLP@{ g%ﬁghgkgaﬁvﬁgp?f%@:g%]@&PQEQEFQ@S %‘f‘é%ﬁ%ed to.

dpparat’use | errals they

be quﬁ% @8 wi%%ﬁegod e d Qgcﬁ)rﬂﬂl %ﬂm&? o\;ﬂféost nd secondary

eve t above objective, the resen I nvention Is

Vlde@s r eGRr %'eaanasgyumc%b W e BlEahbtY nabe Vérsiefmv decoding
st’reans and tabl eare recorded. Here, each of th

functpidﬂr al pfcyvﬂhn\@ dee SLESRIEY $18eS %@aa;@@ﬁ_»ywyud%@cﬁta Sflct ion
to be played together with a prinmary video stream and

meand N6hwHQs1 PLELIERaHAE ok @RMBICAL EAELGn BTN HdmER reGdRcture
di splayed in Picture in Picture that is conposed of a

of plRFhadk dprrgatasdstdiel ebivétsely affecting price reduction of the

products. |

The fact that the availability of Picture in Picture operation

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

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

filmmakers producing motion pictures and makers manufacturing playback

Kapparatuses.

The present invention aims at offering a re_cordiﬁg medium capable

- of causing playback apparatuses to reliably perform Picture in Picture

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

In order to achieve the above objective, the preseﬁt invention

is a recording medium on which a plurality of video streams and a table
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‘in Pl@ltéé%slf‘{

I mage. The table includes entries of secondary video
streans that are permitted to be played anong the
w@bwraldsny of secondary video streans. [Advant BOgEORES06/315991
Effects of the Invention] Even if unplayable primary
video streans are present within primry video
are Haedes,. cdrdect eaghaopr (bbed@rlereﬂl’sxel et Vhdeo hetpexrs is a
stream al l ows a chance to "use a primary video stream
secondaat “tilseops tasaciko ap @éﬁaewqgeﬁhenfagﬂth AREGRIFNYLGeo stream,
even if playback apparatuses differ in their Ela yback
and l@mllliiﬁi ezl @fursedahdarsprASeassnoi @ Fillsbd8pErete P aiselayed
each ﬁback apparatus to display sone secondary
icherety adchs SREPPRSEUPE 4 ROPFEE UMBOSTALG, the child
t he present I nvention fesolves the problemthat sone
lmaQfepl a@lb%c?l@ Splé?ca]t%se%?%lec%ﬁgb?%‘:%é)%yegﬁ ?%gc'tﬁieéfnﬁr@at are
in Pict other t due .to differenc

permJttﬁ&th% @glong ktséﬁﬁa?%ﬁ ary v1§eo streams.
Mt 3%%{3@% ﬁlﬂ%@&? % ﬁg? %aﬁ?‘?%n ure i n picture
% i ey oL 1B e G el Bt wichin
e SESAS T SO Lot e
stredi®af1 Gkl ALRL 63 J05 AWNG §i QL UELUAR 19atBchd bR ayback

an extension ts att ed t hereto;
appaéﬁﬂﬂ@c&f8§§§8espﬁ%bkﬁlﬁ'lP %K%h&u@?@§9b£@ﬁb@ﬂa@ﬁtusesdlffer

AVClip are witten to t shows

in thé?_!f %l'a?ﬁﬁﬁk%lﬁgt%ﬁ%ﬁsm&@ viddds,0f £ tlléechM%@M to cause
d"the Source packets constituting one file extent;

each %Jl(éyb@c&h aMtals ltlondlefale;lzemﬁé atontheanBidds to thereby
mul ti plexed into an AVd | p;
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‘dréwing'showing'a structure of a file with
an extension of .m2ts attached thereto;

FIG. 4 shows processes until TS packets constitutiﬁg an AVClip

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

wezamplsoof Picture in Picture; FIG 9 shows apCT/JP2006/315991
‘internal structure of Cip information; FIG 10 shows
EP_map settings for a video stream of a notion picture
; FAIGG. 5 Ehogkomsl atiendat ps stevestenr @ pifysPcay sttt of the BD-ROM
information; FIG 12 shows the rel ationshi ps between

and tthige SAVEEE pragketisheoPERyLIsINg sy il eofXteNlG 13,

shows an internal structure of a |local storage_ 200; ,

" FIKSG.16 sbhefehaltdrisnt af e lemeakasy AlncepSexeaimAt tPlexed into
Subdip; FIG 15 shows a PID allocation nap in the

~an AVBBHiREM standard; FIG 16 shows a data structure of the

Pl ayLi st infornati-on; FIG 17 shows_a close-ug of the
i F&-nAISherp dc Pty 8LaPCRhECBHERat N PAEBRNEA TR TRPES Tegorded
shows _rel ationship of SubClips in the |local storage

on thepBP-BPHs i st information in the | ocal storage 200 and

t i i the B FIG 19 i nt I
A B ShiPe PheRerBEp oot FPE T arods CERE R n' thas

overal | structure of the STNJ:. able N i .19, .
e S L L - Rt L
S St ry. I, r tirthute” - teh :
ppgﬁgr&%vfgggéggééﬁﬁ%%%%6ﬁn§%8%§ggab$i%§$é§ﬁ$éntrg"g motion
d "Stream attri bute" of thesecondary video stream
G 22 shows an internal structure of a playback
apPR atys sQbywd N PIRIENLLEN¥ERE: A% F1hGri38 $he¥endtion;

structure of .an output stage of the playback
FIG. 12 shows the relationships between the AVClip and the

pict

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

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

“information;

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

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

BD-ROM;

FIG. 19 shows an internal structure of a STN_tablé;

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

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

primary video stream;

FIG. 21B shows “Stream entry” and “Stream attribute” of the
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apparatus ; FIG 24 functionally depicts the
controller 22; FIG 25A shows bit .assignnent in
WOP3R14183p8 G 25B shows bit assignnent in PSR29PCHIK2006285991
‘shows status transition of the secondary video stream
nunbers in the PSR 4 ; FIG 27 is a flowhart show ng
seconﬁamyouéés@ngnﬁﬁmcedure of "Procedure when pl ayback
condition is changed" for secondary video streans;
FIKGG.282] shawd lapwEhbe tnashehirngtargrof &s silaybpebcaharatus of
for selecting the nost appropriate streamfor the
the RﬂﬁﬁﬁehtlﬁV%@MIQﬂﬂ FIG 29 is a flowchart showi ng a
processi ng procedure of the "Procedure when stream
cﬁﬁﬁge255Sh@uaeet%%PUQQﬂrea°§eéBnaﬁF9u9rﬂ%%*%ﬁﬂ%éﬁ? playback
FI G -30 shows an internal structure of the
apprarmtpSiet adata; FIG 3 1 shows coordinates that the
Pi P _horizontal _position and- PiP vertical sition
oldsreds

FE%QPPE;‘} Wi?REZt aclrtﬂrlé/ W&étstﬁl‘é*h%'ccrﬂté s how

TG 28 GRERE (RS PEEETRET I W AYpe s 1 FlG 33

e e, %FEw%ﬁe”?%%d%E%e% e l§p2°i'“ T

pogi?ogﬁe AD%sﬁg§é§$§{§%%%M¥ﬁg§tgggohéary video stream
numbe Jﬂ&ﬂ@ﬁe gégf _type = ; FIG 35 is a flowhart

ow ng a procedure of playback control based on

#idr €4 Ny E ‘%1‘ Uf BowdHaBt 3hdwirgy T4 OWEBaELs SHPWoP8c&dure of

procedure 0 ayback control based on Picture 1n

“Proé%dafér%hegl§Ea§geé%“3%hditﬁ%hahboBﬁQh@e@@tﬂﬁﬁ”bétondary video
Mal nPat h conposed of one

streams;

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

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

FIG. 30 shows an internal structure of theuPiP_metadata;

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

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

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

FIG. 34 shows how the PiP metadata_time_stamp is positioned on

the time axis when the PiP_time line type = 3;

FIG. 35 is a flowchart showing a procedure of playback control
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Pl ayl tem and a Subpath .conposed of two SubPl ayl tem
FIG 38 is a flowhart show ng a pl ayback procedure
whawed1s3ms Pl ayLi st information; FIG 39 is a fPomiasd/315991

‘showi ng a processi ng procedure of a seanl ess

connection of SubPlay Itens; FIG 40 is a flowhart
baseds bawPngtareriot dsisitigepr ocedure of a seanl ess

connecti on.of SubPlayltens; FIG 41 shows internal .

stRIget 8 ess 'a df.oachPeiheshovdndi o Broeeeinieniypaaybark control

Secondary_audi o_streamentry and an internal structure
basedfona Pbohbre nip Bedowgar y vi.deo_Secondary_audi o; FI G

42A shows the bit assignment in the PSR ; FIG 42B

sHos Bheslsiws asksoHriemshiln hlergmsreMamRatygogResrd of one

the status transition of the secondary audi o stream
Playlfgibers #nSHoRatipoRmpgsedrpls twy Suetdap @R har t

showi ng a processi ng procedyre. of "Procedure when
olEifhack &8ndi L1OHCHS L raKgHdS PoPLeubontiarsPSRitiig based on

streamsg; FIG 45 is a flowchart show ng.a procedure
Playlfsit %gEQEIf‘?Wgori'he most appropri ate secondary audi o .

st or the current Pl.aylte FIG 46 is

IR £ GO A T SOGLN oL B DLl R g O AgpgLess

audi 0 str - E 47 shows part of the STN_table,
Con“eeciﬁé’éli o) §9D?%a fetgn% the PG estST streans; FIG 48A

shoue 101es Langs, ol ! WiBLLSeddaly AN SMRAR 2 seanless
nurtber of "t Re curt ent %%we%? st_reamcg ~possibly seam
connd@®n gk%ug&%ﬂ&\ﬁ%;t he bit assignment in the PSRZ;
etlf'la% 49 shows status transition of the PiP_PG TextST
- StFRAM nunbers wWahghsare shfeamphunbers: Qicthirekure iy a
Pi cture PG est ST streans; ‘
Primary audio stream entry and a Secondary audio_stream entry and an
internal structure of a Comb_info Secondary video Secondary audio;
FIG. 42A shows the bit assignment in the PSR1;
FIG. 42B shows the bit assignment in the PSR14;
FIG. 43 shows the status transition of the secondary audio stream
numbers in the PSR14;

FIG. 44 is a flowchart showing a processing procedure of

“Procedure when playback condition is changed” for secondary audio

streams;

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

- appropriate secondary audio stream for the current PlayItem;

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

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

PGtestST streams;

FIG; 48A shows the range of stream numbers that the stream number
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FIG 50 is a flowhart show ng the processing
procedure of the "Procedure when stream change is

wWo emaesisesl” for PG estST streanms; , FIG 51 i SP@I/JP2006/315991
‘flowchart showi ng a processing procedure for selecting
the nost appropriate PGlext ST stream for the current

of thel aykrrent FI@stST s$raah| owelzossiddowialea processi ng

procedure of "Procedure when stream change is ~

r éjGes?#8l" shors PbreisTass eament FINGthE3PS§Rdns an

internal structure of an authoring system of

Efd&di #Ontshevws pletusatrangliigmchiar Ehes Wil Ry _dextST stream

process flow of a formatting process; FIG 55 shows
numbereWR I PFF FaFGIRRINEBES Afar 3 W ifell S FERRE PErestST streams;

mul ti-plexed; ELG 56 shows a be|long rel ationship in

wiiléh rtll s @ EXedCRRbr c%%’&@l@e?l‘% égngepﬁﬂge%re of the

SRR I e S
VD A Thedsaoonanrty aasTaS ) Erob§hehd BLblBNre for
Pl, i.st Mar.k_infornati f ' i nf ' ; .
SR M ol P .
i , :
TR P ARSI BEYERe g BRocedure of
“proddd .r%héﬂcgfﬁﬁg%pgﬂ%ﬁgg'9§9§é$ﬂé%téaLBfégoﬁﬁTextST streams;
co | e

( I'nations ere th vl deo ds to be conposed are
| eRNass LRoReeANGkReha1 FhGublzshewancombhddid PRy stem of

where the video fields to be conposed . are antiphase
EmbodiGe@ft€ s@not her '
FIG. 544is a_fléwdhart showing a process flow of a formatting
process;
FIG. 55 shows how the primary and secondary video streams are

multiplexed;

FIG. 56 shows a belong relationship in which multiplexed Source

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

Streams;

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

.fIG. 58 shows EP maps eéch set‘for the priméry video and the
secondary video;

FIG. 59 shows PlaylListMark information of the PlayList
information;

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

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

videos;



10

15

20

25

FIG 62A shows .a Picture in Picture image in which
the even-nunbered |lines of the primary video's video
wo p@haisset ch t he even-nunbered |ines of the sePONR20§6/315991
video's video field; FIG' 62B shows a Picture in
Picture imge in mhlch the even-nunbered |ines of the
pEilfar§lR sdews sombileat o whane dihet Wedesddialad éodee composed
| ines of the secondary video' s video field; FIG 63
are ishphese|to tine easéhakere a given video field Fx fron1
among nultiple video fields constituting_the

vitdgo @ ShoWT FeRPInerHs ¥hareyber biiStbhgl fos kﬁﬁf Eomposed

video fields constituting the secondary video are to

-are a@élEBﬁﬁ%S%ﬂcﬁﬁdaBBFB%F how t o adjust the position and

display tinme of the video field Fy; FIG, 64 sh t.he
cEIE -wieAs BREVE | & PRSI ( A s%%cmsryl Solfe wiieh the

e SRR Sl e LA 05 e o
t
even- G fREand PTG et pot S NE YhrEsary T iteo TLE o6
S%&S t Cgﬁgwg\’h%rel?fc onggryPl Q\?g fin% '§n which the

dlsplay on an even-nunbered lin the pri

even-— h%g ? ééiofGZ g%§m592n gSOMQegﬁd@bsfoﬂﬁaﬁatch the

IS dISp d- nunbered |ine of

odd—ngRSR%\AHn?{ﬁfeé’ ideene[ Eé@éﬁcﬁ‘zﬁk} QR b’ Be(@&%m%ld ;2

drive Ib, ¢ read buffers la, b, c

CQuRt ef$ 280wl , AU e cPepafiald 2 %ﬁ%’eﬁ%lc@obfﬁéﬁ@ ERt Fcn among
3a, ¢ STC counters 3b, d PID filters 4a tran sp

multﬂ%ﬂ% Pderields. constituting the primary video and & given video

field Fy from.among multiple video fields constituting the secondary

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

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

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

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

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

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

la, b, ¢ ATC counters
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4c el enentary buffer 4d video decoder 4e re-order
buf fer 4f decoded picture buffer 4g video plane 5a

wo e@nspssng buffer 5c el enentary buffer 5d vi dePCTHER00E315991
5e re-order buffer 5f decoded picture buffer 5g video
pl ane 6a, b transport buffers 7a, b bnffers 8a, b
2aydido deSodere Repaakiexéreldda transport buffer lib
i nteractive graphics decoder lie interactive graphics
Jsl,ade 12&T¢repwpemus buffer 12b buffer 12c text based
subtitle decoder 13a transport buffer 13b presentation
Irraphi csSHec@RIEIESE presentati on graphics plane 21

menory 22 controller 23 PSR set 24 PID conversion unit
3b, d PID filters

da transpbrtabuffer

4c elementary buffer
4d video decoder
de re-order buffer

4f decoded picture buffer'

4g video plane

5a transpdrt buffer
S5c eleméhtary buffer
5d &ideo deéoder

S5e ;e—order buffer

5f decoded picture buffer
5g video plane
"6a, b . transport buffers
TJa, b buffers
8a, b audio decoder
9a . mixer
1lla transport buffer
11b interactive graphics‘decher
lic interactive graphics plane
12a transport buffer
12b buffer
12c text based subtitle decoder
13a transport buffer

13b presentétiOn graphics decoder

10
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25 network unit 26 operation receiving unit 41 .

Pl ayLi st processing unit 42 procedure executing unit
wdoRioB3eont rol unit 44 m xing control unit 10BCBIPARENE15991

200 | ocal storage 300 pl ayback apparatus 400

tel evision 500 AV anplifier [Best Mdde for Carrying

Qut3a he pmeeattan]orENBEPhNENTPlane The fol | owi ng

descri bes an enbodi ment of the recordi ng nmedi um of the

preslent mewenyion. First, a usage application is

described in relation to the inplenentation of the

pre¥ent CAVERPLIEPE FIG 1 shows the usage application

of the recordi ng medi um of the present invention. In

FI G3 1 , PBReSekcordi ng medi um of the present invention

i's a-local storage 200. The | ocal storage 200 is used

f or2SuppFYPngeRVEHIIVh Wittt ure to a home theater

syst em conposed of, a pl ayback apparatus 300, a

teleVi si BEEYI%},‘ IV anplifier 500, and speakers 600.

Neé;( are descgt bed t he BD- ROM 100, the | ocal storage

200-%nd PREPF LY BACKEApPardt H5+300. The BD-ROM 100 is a

recpor di n%lrregiiu onoé/\hsisclh aurml%i on picture is ,
recorded. ~THe P odAI®s orgge 200 is a hard disk that is

stch ng ESREEREY R RRek Eom & Server of a motion
piciyire @it LLRHESS -unit
44 mixing control unit
100 BD—R&M
200 iocal’st5rage
300 playback apparatus
400 television

500 AV amplifier

[Best Mode for Carrying Out the Invention]
EMBODIMENT 1

The following describes an embodiment of the recording medium

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

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

Next are described the BD-ROM 100, the local storage 200 and the
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The pl ayback apparatus 300 is a digital hone
el ectrical appliance supported for networks, and has a
wo eovcoissms t o pl ay the BD-ROM 100. The pl aybackpCT/JP2006/315991
apparatus 300 is also able to downl oad a content from
a server apparatus of a notion picture distributor via
playtmaketwpekatss 3@ .t he downl oaded content in the |ocal
.storage 200, and conbine this content with a content
r 8o BSROM 1@ iBD2 ROMATHLND megpandpupdach eheotion picture
content of the BD-ROM 100. Wth a technol ogy call ed
is reagndedal package", it is passible to conbine a content
recorded on the BD4ROM 100 with a content stored in :
t Hehe bearl storage 2960t s erieakd Adshdthathds drdésrigeghaplayback.
the BD-ROV 100 as. if it ,is recorded on the BD ROM
apparﬁmlswﬁn% CONERRIEY PRBTHRE GIHHIGH SFSHhPU S &rom a server
Ilcatlon of rdi-ng nmedi um of the present
of a BhCtREX 1% '%%E&EE%PFbed a production appllcatlon

re%bé‘ﬁ%%ég i “@@Ee&%ﬁegeﬁeiﬁw Shrgal apliance
suppo%/g)%fﬁsnt egwgal_cgur@l%%ulllés %C%ner aove :{Bfa i Ehé f]':“Jq—lﬂdbll“a’loo . The

B S A WA i
appa \{fé o% ﬁ%l@nkﬁl < &1@%&?’ %g}/lav he figU &k, store the

Icts e trac ater wn- out orm

down]%atd'é‘?iu EBnEQ@C tlﬁla’éllfe 'l%ca'lnsfégige fQoTednd T3Pl 8his content
w nding from.the inside toward the outS|de of the

with %Dcéi%éntw@c&@@df dnStkOmRReM 060 &d 8aghAdY @FR&eAthe content
volum e area, and a |l ead-out area. The volune area in

of tHheptrouremdasiach ay eechRsiBbgyada 16B oFi s ghy pheabge”, it is
| ayer, a filesystemlayer, and an application |ayer.

possiEetokdnbihBen toguert Hrewsdadi of rak BIF-RAM¥100 with a content
application |layer of the BD-ROM by using a directory

‘stored thcherieocall sicdiecel 200, t BE ROM; Has a BidM etiareleidosry the BD-ROM

under Root directory. Furthernore, three
100 suihidi riectier resomtesl looc ahedBungBieY 1de BDW

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

of the present invention. The recording mediumof the present invention

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

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

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

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

the outside of the BD-ROM. The track is composed of a lead-in area,
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directory: PLAYLIST directory; CLIPINF directory; and
STREAM di rectory. The PLAYLI ST directory includes a
wo 200g/018308hi ch an extension of npls is attacherCT/O200:L315991
npls) . The CLIPINF directory includes files to each
of which an extension of clpi is attached (00001. cli
a volumed 0BEO2and|d ppadTriet STREAM the solorg #Hed &dle§h¢|ﬁ1é?élre has
to each of which an extension of n2ts is attached ,
a layegooedel meds wn@®foeop2YSiARls)lavekusa filesystel tawy, and an
that multiple files of different es are arranged in
applichéipD REWBEeCcOPEVRY Lo lfhd Tt r%&%prey %ﬁ"ﬁct%r %B%R/ of the
<BD-ROM Structure R> Fir st files t
applicrsigrieysrof bf}?e?%“m@w?&eﬁéadja?%cw %ngrﬁ ‘G I%Le"el

h tructu the.file to which th
1, BEROHnERs DL SPEORY  JIg [l FEFEEOLE: oach of

R S Srese?os;ug%%ewéét T
direccf;l? | Lal ?{;‘%§ﬁ?’$’f n c}:ﬂ%cl}{gr fat ” }%ﬂ\ﬁﬁg 5 gc{:gw f ARt STREAM

ydlg eam’i's gen onvertlng t he
. igitized video and audi o (upper Level 1) into an
dlreéﬁ&%#éntary stream conposed of PES packets (upper Level

T)h[(et L ﬁf@l\’%ri Eegfigﬁn@l%@%thrﬁil%t £samidH QnTsSitension of

upper eve simlarly , conhverting

mpls Jéea%rc éﬁ@aaoml%gag hcs (PG streamfor the
subtitles or the e and the Interactive G aphics

(11Re SLIEAMP dOFedthey MEnAR FELIEPRSES df AMEEh ba\eadttension
1 and lower Level 27)into the TS packets (l.ower Level
of 131 is aRgadhen foovahl y1npl ndl @00 dihese TS packets.
- Next, how the AVQip having the above-descri bed
Stmwﬂam givettdenihol ides BD1ROMd saex pifaineth akle@tension

4 shows what processes the TS packets constituting the
of mAMCliispaatecised| @08d . @t bednd OGHR. m@te)written to the
BD- ROM Level 1 of the figure shows the TS packets
Thus, it can be seen that multiple files of different types are
arranged in the BD-ROM according to the directory structure above.
<BD-ROM Structure 1: AVClip>
First,. files to which the extension “m2ts” is attached are

explained. FIG. 3 shows a schematic structure of the file to which the

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

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

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

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

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

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

13
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constituting the AVOip. As shown in Level 2 of FIG 4
, a 4-byte TS extra_header (shaded portions in the
WO p@anessos s attached to each 188-byte TS packePCT/JP2006/315991
constituting the AV ip to generate each 192-byte
Source packet. The TS extra_header includes
into e TS aRCkehe (Sowep haiml B PRESHRR fblﬁaﬂwmeéﬁ%e%w these
time at which the TS packet is input to the decoder.
TS pathketawd i p shown in Level 3 includes one or nore

"ATC Sequences" each whi ch is_a sequence. of. Sou
pdEKEt SNOTHES ﬁ@%%@ﬁ&@g Fée a%%’a% Pedogtencture is

wese RS bR el i SR g oen e
s vt s e are AL PETRELR i e o
wrlttﬁou%cetlﬁgcl%ﬁs;l?o egeg‘rn%lsgﬁl T%Jg%gc%rgecﬁqév%f %'h%e?“st 8ackets

S qﬁgc re_continuous . Such ATC Sequences
conStcl‘lt-%%S$ %1%12‘90 irp, and are recorded on the BD-ROM

s Bt 1%, 08B, XL B 8 - o TR WCP Lo AR dcor! Enaded

e nor mal conput €r f Tnto one

e e ts £Rend@Corgedyite areagacket
port:%‘hsmle BJE[k}{ARO\f/If(}&L%\}eI lim‘saﬁg\?\ggﬁ&ew t|a he AVClip i sy packe

constri%ﬁgil_q(? drRNALE: BRIRGMVhetard @eh #92- doul-eeedt@dc. The

constituting the filé has a data length . that is

TS ex%ggqlleatderor 1hal 9&s t hani3apreded enmimpedrhengtis cahlrg@mation

xtent. Sextent is the mninumdata I'ength of each

1nd1cfa+t|1ﬁget<}ﬁ@rﬂmmé/\@¢r @haBh A IS ipacttevi dedinptio @ the decoder.
plurality of file extents to be recorded. The tine
I el A\ﬁﬂlifp)éhbhﬁ‘ Gpteeal Pisklpddo ojnén@r twra YATASeqnences”
on the BD-ROM i s obtained by the follow ng equation:

each GifUipich Tacsessquentever head.ceTpackdascedst 'BT@ Jdquence” is
required that corresponds to a junp distance (a

a seqdestanceSturee panRetles tiheaki e ipials Tdak_Qbelrles spferfdm to by
TS packets read out fromthe BD-ROM are stored in a

the Autfifrel Time Stamps included in the ATC_Sequence do not include

“arrival time-base discontinuity”. In other words, the “ATC_Sequence”
is a sequence. of Source packets, where Arrival Time Clocks referred to
by the Arrival Time_ Stamps included in the ATC_Sequence are continuous.

Such ATC Sequences constitute the AVClip, and are recorded on

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

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

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

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

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

an AVClip is divided into a pluiality of file extents to be recorded.
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called read buffer, and then output to the decoder.
The "Toverhead" is obtained by the foll ow ng equati on
wok@n/ot83es i nput to the read buffer is perfor neRCTMRA00@315991

'bit. rate called "Rud" and the nunber of sectors in
the ECC block is represented by Secc: Toverhead < (2 x |
S8be kise)rgqRred=fop thseeptisapapkdiwr teadudrittd Pokprcation
the BD-ROM are stored in the read buffer in the state

on thef BBotP¥ el patieiscdapy e SldppirgdegectHe decoder at
a transfer rate called "TS Recording_rate". To keep
t FduppanisTaFCest & dPVERBSFE: Recording rate while the
TS packets are supplied to the decoder, it is .
nEEESSAPGORRRT , LaLR | ] TR TR PSTpSOREEEDEPdS o a Jump.

ssoeaGRL VOIS RS BTN (R RULLRLLLS Doy
f t.h d_buf LA 1, t.h
Ul RUh5 LA L3S WIS, AShR LS M pusser

92/1 it i t ' ] , S ” |
con1ofSFET el SARECERIEI RS BT, Ui Soucerca

\ \ ‘. " T, i te"

o oS BRI Pt S8, 2L 190 T Pl gt e

is pe&%sr&Sédwgﬁ{ Las%titﬁgé%ggﬁgéll@ GRS §n@M MO AR EHOW IFS sectors

represent ow-ng equation: Boccupied > '

in th%lhé@bié&g%)reér%%éggé& 9ecES_Recordi ng_rat e)

e input rate to the read buffer is represented by
Rudy,c2Rdahihe putpukckakegfromddie peadsbuffer is
represented by TS Recording_ratex (192/188) .

They gh@ksss thad artuUpadh @hel B-RMf at8etoead hutherrdsd buffer
obt ai ned by performng (input rate) - (output rate) "

in the andtéhos ahienedchyté Rutha thenRecppiiad tratd)e Mecoder at
(192/188)". The tinme "Tx" required to occupy the read

a trabufrber rhye "Boceupired’ Retsrdibiairaed” by the fol | owi ng
equation: Tx = Boccupied / (Rud - TS Rec rding rate x
( 122k&88)HYhe transfer rate of the TS Recording rate while the TS
packets are supplied to the decoder, it is necessary that, during Tjump,
the TS packets are continuously output from the read buffer to the
decoder. Here, Source packe.ts,' not TS packets, are output from the read

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

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

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

“192/188 XTS Recording rate”.

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

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

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

output rate from the read buffer is represented by TS_Recording_rate
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When reading fromthe BD-ROM it is necessary to
continue to input TS packets with the bit rate Rud for
wo b@718388 period "Tx". A s a result, the m ni nROT/dR06/315991
‘length. Sextent per extent when the AVAip is divided
into a plurality of file extents to be recorded is
x (laghtl@Bhed Thyerdireol lthai ngcepatatdronsateSext drfite ieladdb%ffer is
TX = Rud x Boccupled/ (Rud - TS Recording rate
obtainegiyviseyfyrmiRyd (3InQuy tafp?)100PBERgt) raty (’19327%3}15 pbtained
TSJRecordlng r ate) / (Rud TS Recording_rate x
“ (Rugi2+188)JeconcRag_xatgunp/(16601%8 8”) :
TS Record.ing rate x 192 / Rud x 18 o
TSR E & ﬁla< r APEUACIDEP. OLEIRE thesé%%ﬂﬂufieﬁby impegupied”.
ud/ 1000 x (TS Recordln rate x 192/ (Rud x 188
is Obta?geﬁeéﬁrﬁh%g&ﬁﬁéW%nﬁ TeHt 3 1f each file extent
constituting, the AV j p has_the | engt h
oﬁ? &r §eFCHRARC Séx& tﬁ§$Re??FéiﬂgéEPB?éﬁ ﬁgﬁgﬁ@gsue
| n tq?gge?ea?’qlg’l%tegf Zlhlﬁl%ge —%Bﬁer J%Vn% e‘é%%%?%%ozgo%{tln%\ée@o input

+8€¢onsti f ut

TS pac%g‘?é %q %' é %tl%l at%n lﬁ\g%oﬁ%kggé&g%r 5 %Al eAg a result,

con nuous y_ sSup at “the

tne rpyhgROspl ) %ﬁ?&%l?@ﬁ e

p@g}_" t e NgbEbHddg O tldin@d by th
into %P- aqagysgg %%%?fé?ﬁ§§ﬁ§|§%,5§ géurallty of sé%%ors y e

folldyf% gﬁﬂgglgwgihe BD- ROM. The Source packet's
constltutlng the file extent are, as shown in Level 1

sl-mided-i ag Prpups each of which is conposed of 32
Source packets ., Each group of Source packets is then

Wi twwdnkoB@cé@sl&i/ (Raee eonsaudivg s£ed rrgo27hes) )
group of 32 Source packets is ©144 bytes (= 32 X 192),

whi ch i s reaix abeatp todohe s9i ze( @foz/hsee ﬁestmcso:fdﬁ_ng rate)
2048 x 3 )- . The 32 Source
/ (Rud—TS _Recording rate x (192/188))
> (Rud x Tump/1000 x 8) x TS Recording rate x 192
/(Rud x 188—TS Recording rate x 192).
Hence, . | '
Sextent = (Tjumb X Rud/1000 g 8) X
(TS_Recording_rate><192/(Rud><188-—TS_Recording;rate><192)).
If each file extent constituting the AVClip has the data length

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

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

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

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

and the Source packets constituting one file extent. As shown in Level
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packets stored in the three .sectors is called an
"Aligned Unit" . Witing to the BD-ROMis perforned in
wairiw®18308 Al i gned Units. In Level 3 , an errorPCT/JP2006/315991
correction code is attached to each block of 32 '
sectors. The block with the error correction code is :
2, a peimenhied ¢0 sastaps EGE bboadkd oAstheoBy-BOMac @rsSogrddpackets
BD-ROMin units of Aligned Units, the playback :
constdppatatushe afi lebteaiten8 2acon etshoBouicelgaek el s.difhded into
concl udes the description of the witing process of
grougsheadV@ i phticht he BDOREKE #Ff M Sodetaiparkedep| abath group of
for elementary streanms to be nultiplexed into MainQip
Sourdespaytkatrs belthwn Frigt® shboaw séie of| Bmesr gepsscuehyss sectors.
that .are multiplexed into the MainCip. The el ementary
The groeanmst 38 Beunut tpatlested infbd ST Sequende vflihe which is
MainClip are: - Primary video stream having Pl D of
equlwaiﬁotltoFthanﬁmyeagﬁubh§¢¢e§ﬂﬂ§0ﬁavu?mﬁQﬂal§ 8f - OxtE0 G2t ource

XIIIF, 32 PG streans having PIDs of 0x1200 9 Ox| 21F;
packeds §i@recghkas FAVPRGOPI DES 6 TIROGN 0 BI@REINGnG 39ELting

d d h I Bm
to tha PR RO 4SSO ng U LTS e ATRESEC I HELS 1 r eas.
PG st dIG <P
kBBt SRS LSt ;aghg@:f;@;ﬁ%ch
or EYELLLIL BCLIEI L IOULE: oA, L8y SOIBRSRY,gle g rosorsea
to as % !EC%\f bq%%kSt rfsa%ngpal':s%céé@sﬁ{ WE%—'R&VI' ﬂ?%nl%r@é Aligned

stream | a video stream |

UnlthP %%r@da%ﬁa%ﬁ{)p?]réf% A ﬁtéﬂ?@f%oﬁé?e@@ds&%i%eaﬁgckets.

dtt'ac and B pictures,
Thus %%E&ehegstr@rcfe%@ﬁgthenugf t&@%ﬁt@hgtgf@ce& W tthef AVClip

a video stream which is a unit for ayback control
ro tnM Bh_RE®, and DTS attached thereto, is called "Video
Presentation Unit".

A more detailed explanation for elementary streams to be
multiplexed into MainClip is given below.
FIG. 6 shows the elementary streams that are multiplexed into

the MainClip.  The elementary streams to be multiplexed into

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

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

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

. to. 0x1B1F.

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

<Primary Video Stream>

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

and is composed of picture data of SDTV and HDTV. The video stream is
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<Secondary Vi deo Strean> The secondary video streamis
a streamconstituting a conmmentary or the like of the
woreao7om3ps ct ure, and Picture in Picture is inpPemared15991
-by conposing the playback video of the secondary video
streamw th the primary video stream The video stream
in VC+3 viided/Gilreun d @FPESH - BUMorOfBRE2 -~ WBEGAFAVE tui déwersthepmimary
format or MPE&R -Video video streamformat, and . '
vided stlredesis ¥ déde®resmemtinoMPEBE tAVC fEmasecbimargtamps such
video streamis in 525/60 video format, 625/50 video
as PTSoan@itDTS1820 xtUp8®d 6ondlR, dr, P280d)8 PigtiseamtandrpGayback
8 shows an exanple of Picture in Picture, The figure

- contrgfohs REFOLBANYLR NE1EEI %raypw*a@@ei s Aphajediupt videp stream, -

predeterm ned ‘tinme point tp can be seen that a
whlcfwa @ounit mrcmlqwcé%@@ﬁ%@ly wrcae%TS andyplet pRpaslef thereto,
. onto the primary video is played after the tine point
is caldedthysdeq t'%ess&%ﬁgéia? Updeo streamis conposed of a

pluralit each of which is superinposed

onﬁ%cgﬁggﬁ ) %:Ftersl?fag‘g of the primary video. As the

t h, d
Qsé‘%%a'r&ve" %%%%Eﬁﬁi%plromgesotﬁ%c%s%)@eﬁwn & RrERntary
or thﬁﬁﬁ fzgge I,lgncpazr %g:%.,} he Cga ré’ gf“gtt?}der %g‘minpl%mented

. Seco n

by coﬁlﬁ?gﬁ?i thecﬁefae};@dkelvﬁ :cﬁfre ¥h§t§e%%%atr§ pfd lstckggrﬁ)ﬁ&h the

mary vi deo streéam

prlma[l}%s{fﬁfﬁ? EEEeéﬁCO%@%a’é@@@aﬁ%{B gab, RLg xﬁﬂéoegtream format,

streans <Primary 10 StreaneT primry

MPEGM%OVﬁé&%@e%ef@Ma%a% »ﬁﬁezrwlaeeu@i@ecs [R¢KanOforti3® , and
-~ nmotion picture, and the formats o f the prinmary audio

1ncltﬁersea\ri'§dé67@EHQ@n’tj&f@MrﬁUQhE’s@t r eam S FdRlar DI iddDsavdim is in
stream format, DD/ DD+ audio stream format, and DD/ MLP

SZS/W%Beétf&%@tf OpsBY50 LikRoSESARS aﬁ@z@ti @Wf&%ﬁé@d'& 1280
frames in the audi o streans, and p ayback control is

% T20PeeEEed Iin units of -an aud| o frane. A unit o f an
audio stream which is a unit
FIG. 8 shows an example of Picture in Picture. The figure shows
that only the primary video is played until a predetermined time point
tp. It can be seen that -a video in which the secondary video is
superimposed onto the primary video is played after the time point tp.

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

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

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

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

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

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

streams, are called “In MUX streams”.

<Primary Audio Stream>
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for playback control with a .tine stanp attached
thereto, is called "Audio Presentation Unit". Note
wo bar/018bg hough bei ng not recorded on t he BD RENM/m2065/315991
audi o streans for sub-audio tracks of a notion picture
are call ed secondary audio streams. <PG strean» The PG
sfTheaprisazy graphi ssreaneairec shseanutiorgralsidiq éracks of
witten in a | anguage. There are a plurality of
the maftisapsCtive, pod %@@tﬁ@@aﬂisc@f taggurdary andiusareans spclude
| anguages such as English, Japanese, and_ French. The
LECM pgdlp: BRRFA fomdse TérHPuﬁE@liL%nétr%aé@riféW? subR/g+ audio
PCS (Presentati on Control Segnent) PDS (Pallet
streapdiqrie taefb A MLP Gsq AFREBW IOEFPRe SERTETIITRS ﬁ%attached

to auz%e%é%%age Ir{rglge 2 1€®qwgg§gﬁlgl%§gﬁgﬁzc)o%t§%g JYS performed
i ool PP 20 SORTERLe 2L SETLoR 0, QAP 2, 0PAGLs o o s
for p]tag/ taéz ecteclg}] erso}ﬁ%&g%%t(lga%rt% p[%tftlaancglr %%hneeq:f]et)%bj CEaffed “Audio-
oI SEOTERL L e 9o Ry SO, OB n e

BD- Rogleflépgs est(f‘:gggxgo!f &Jnshﬁi—sagjﬁw Egaék§ucl9f i ln%tlgﬂcglcture

page con |ncIu e-1n/Qut,
are of @@geseé&ﬁ&iﬂ , @3Bdo Ve Qut . 1L s possi bi e wi h
e page cont . by the PCS to achieve a display
e&ﬁgpgtrggﬁ>exanple fading out the current subtitle
whi l e di splaying the next subtitle. Besides the
- Prresest at osin G apht 45h 19 S8r@am Sbhe@IMuting a subtitle written
representingsubtitles, which are not nultiplexed into
in a th@gsage . AVEhd e agd he ppuirEREYyVbdest sédearihdtndesgect ively
text subtitle (textST) streans. The text ST streans are
correSbbadnso replaseningft henqoijentsachfad Magdnbhj tdagmnese, and
with character codes . In the BD-ROM standard, a-
Frenchonbrmatbicost ofdart he Emgsertiadtf dnur@tdphied ssesteedis anch as: PCS
text ST streamis called a "PGIext ST streant .
(Presentation Control Segment); PDS (Pallet Define Segment); WDS

(Window Define Segment); ODS (Object Define Segment); and END (END of
Display Set Segment). The ODS '(Object Define Segment) is a functional
segment that defines a graphics object which is a subtitle.

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

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

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

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

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

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

current subtitle while displaying the next subtitle.

Besides the Presentation Graphics streams, streams representing
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<I G streanr The |G streans are graphics streans for
achieving interactive control. The interactive control
waleforoessoby an |G streamis an interactive conPCDIPWI15991
‘i's conpatible with an interactive control on a DVD
playback apparatus. The |G streamis conposed of
subtiftilget ivdnah segrehrsilideohessd ints g paradChép as the primary
Conposi tion Segnent) ; PDS (Palette Definition
videoSeymamy; lagdu te@aj SEPt Het® ni E ¢ Be gHehftys -Thé epSextST

streimre P hes RIS LB B S Gs Con PRt t les with
i nt eract I I t f h

charagtes funet%& f%%ﬁe%fat%%%@a%@ep “¥ '%“:T bplodi gt the
! nes a col ar “

PresdiaNIRY & GTUNT COBB] UL PRECTCE [Tl drnpeiyad @ “BTextsT

Conposition Segnent) is a functional segnment that
%thieves a state change in which the button state
gﬁgg 'Q accordance with a user operation. The ICS
€S a button command that is executed when a

el rlﬁagkg?%rf?@ez{ g?iggh§cgeé oRd o achubt oy FltGractive

n map for elenmentary streans

contrgclﬁ]cordﬁ{% ofh e BRvBOMonthel ! eklricelumy o the BtRam is an

ocation map 1 ndicates nmultiple rangés of PIDs. The

stre

interd HityeCOLMBLI RELE a:ls?%o&ﬁa@il@l@ Rlidhy a8t irfPiclioeat&t rol on

to each of the ranges en the figure is referred to

a DVECSHyHaRd bepkhhsusdesateptricortreba 16! bompdged adt bRinctional
seen: the programmap is allocated in the PID range. of

segmét180ch bhe PCR i(Intdedianige Obmxdidikin sben@ti NBPPS (Palette
- video streamin the range of Ox1011; the primary audio
Defirsitrieanseignehbi; rangeons MOuiEHW tDefOwbitién PGsé¢nmtelans The ODS
in the range of 0x1200 to Oxl 21F; IG streans in the
(Objean e fdhi0xdd 08eqroel 45Fa duacthoMX Segrosmdariyhad dedines a
streans in the range of OxIBOO to OxIBIF. As can be
graplsieen dojesit heBE e looc &hieoAnapacthiee raggan fagre dyewn by a

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

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

graphics object. The ICS (Interactive Composition Segment) is a
functional segment 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 yshows a PID allocation map for elementary streams recorded
on the BD-ROM. The left column of the PID allocation map indicates
multiple ranges of PIDs. 'fhe right column indicates an elementary

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

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

program map is allocated in the PID range of 0x0100; the PCR in the
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primary video stream and for the secondary video
streans are different . The PES packets of the
W@ ewontksny vi deo streans for constituting PictRCBEIR2006/315991
‘Picture have different high bytes fromthose of PIDS
: of the PES packets of the primary video stream '
rangeThér @01, sherpyimame vhirrestraaés e empgengf 0x1011; the
. secondary video streans are nul tipl exed into one : .
primagyChi@io Fraeprs Fadke sapenstf OlilAg eadklilylfe BF fifeams in
vi deo streans can b% supplied to a diffgrent decoder
the ngpopePhr P¥iPd ¢ REIRLER Byt Bsrasmspips Chephrgs of 0x1400 to
Structure 2 : d ig I nf or mati on> Next, are descri be 1800 t
0x143%: gad{ PLMEFEEAPERTBAGIEHT SEERTF sI A e FERISFPT & 1B00 to
00001. dpi and 00002. dpi) to which an extension -
pi" is attached store dip information. The dip

f atte ip informa -

3 f R e S PROENE Mool A3bMRLLoR o S35 AYSP sor the

co ti | - h i .

prind 0148 bEleof BpRIAME 00 J DBl 00 ShfEaf] abfitssgesert.
f?Shé%@%[%b%&%e@%L?fJ’cdeﬂEQE%é tvr-ege_réiﬂ Ne oAV tuting

storin ereln 1nfornmation

pictdﬁéﬁdéir&utrg?zé’\?&ﬁ%g%ﬁ@ rah bhee ST orEEHBRE & PIDS of the

ogram I n storing therein information regarding

£ 8830 $1980dtL¥dm . OTRRREEBFL 5 ldvenPDf Bhe pri
PESP%EE% (CPI())éﬁﬂ#ﬁgp"%Jiplnfo"mincfudes ','appli(r:lationeprl'mary

vided ¥PEEan BHl 6aLbAGa Lt {&APRbItatiaAl diepeuDiidheceVGhidPone AVClip,
referred to by the Cip information. Referring to the

the 1d platfketral bomstitlenirid iceahi appef ophehderidde streams can be
application type is the MainClip or SubCip, whether

supp Mo issd e O Bartedecode mpgt heferstirld tpitdteuhégh (sitiedeof PIDs.
show) are contained. In addition, the above-nentioned
TSBRRMdshgutate iZ: destp i betbrimattibe>C i pl nfo. The
Sequence Info is information regarding one or nore.

Next are described files to which an extension “clpi” is attached.
Files,(OOOOl.clpi.and 00002.clpi) to which an extension “clpi” is
attached store Clip information. The Clip information is management
information on each AVClip. FIG. 9 shows the internal structure of Clip
information. As shown on the-left-hand side of the figure, the Clip
information. includes:

i) “ClipInfo()” storing therein information regarding the
AVClip;

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

1ii) “Program Info()” storing therein information regarding the
Program Sequence; and

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

The “ClipInfo” includes “application type” indicating the
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- or WhERheF il o PAHEE Pn

STC- Sequences and ATC- Sequences contained in the
AVCl i p. The reason that these infornmation are provided
wo goov01830%l i mnarily notify the playback apparetT/$P2006/315991

the systemtinme-base discontinuity and the arrival

time-base discontinuity. -That is to say, if such o
appligladdont trpet9f e P¥EaaP, refrreed $oa byosbebflip yinfpgmation.

a PTS and an ATS that have the sane val ue appear in
Refernimg Al tpe THil®Irfghtaldevs ciiReidicagdractqivewhether the

pl ayback. The Sequence. Info_ is provided to indicate

appLiGegHORere 19 HRRelPE R 1PIRE FRinsigur TRetheain ffe Le R tained,

oL A0S 25 SR 2 TS OB L cion, whe

o SSRUEICECL, B1 10 BRSO3 SR 2o R16,

str.eans that ha n commn-a tinme axis for.
sm%?gﬁgﬂgnfﬁ ay k. ¥ heln&f? %n%ﬁr{?ﬁatr?%aer i ggr T 1 it MOrT
_ds vid [ ! | tify ba
To-S Rt g e, M B AT BRI P e meason
e.. ; ret hat . ol nt. :
B e S
i ; Feed
P L e R TG o ThE o dog oy ea hanpegrival
timeH-0 SPEVohei HDRY, . Nexhti $sdesckhpedi Fhguch discontinuity is
Characteristic Point Info. The lead line cu2 in FIG 9
presdtdi €ALes 8sCl qsesdiPpi0fi tiyhenst raicing enef afPATS AXat have the
indicated by the lead line cu2, the CPl is conposed of
same Nalpicegppe®f P imapaoripnersat seamii B a cause of defective
- (EP_map_for_one_stream PID[0] to EP__nap
playBawk.onehsegashdd Dnfdle-d prgvidebhesendicate from where to where
EP map for_one_stream Pl Dsare EP_maps of the
in thed emenkapyt stitwss theatThsl ongio Allts AYEl spqudhieial .
EP_map is information that indicates, in association
wi The anogram inffomes (PTSrERistathyt ingdigatketa aaabeen (called
(SPN_EP_start) at an entry position where the Access
“Progpant Sequpneséhtof rihenprepearritiene dheegantenes |awgl constant.
line cu3 in the figure indicates a close-up of the :
Here, nParaapmstiuck greudf o ERLeRSNESEY obler Stte dRAP| ppve in common

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

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

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

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

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

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

EP map for one stream PID[Ne-1]). These EP_map for_one_stream PIDs
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It is understood fromthe close-up that the
EP map for_one stream PID is conposed of Ne pieces of
WEROFH0 (1388 (EP_Hi gh(0) to EP High (Nc-1) ) and N:T/JP2006/315991
‘pi eces of EP_Lows (EP_Low(0) to EP_Low (Nf-1) )
: Here, the EP_High plays a role of indicating uppe
are EBj nap®foft hbeSPAIEMIATAT LERRING HGETReEMS the fthefAY%lP The
Access Unit (Non IDR | -Picture, |IDR Pjcture) and t he
EP_mapri § dREPrAyEIen tHRE 1ONICARE atithgs POTRATIAN €1k appentry time
SPN EP start and the PTS EP start of !,'Cbre Access Unit
(PTS_FRALER 1 -PiIRANSE FHEFDRPtLh ué‘?)tar h%t|ae%oeriﬁli¥eP°Sltlon

cu4 in the figure indicates a cl ose
where] ERg AgFeRt MRiturs BFCEP N OPA ST ea%a%e The lead

. lead-Ili the EP

vine SER%L G S d BB R 3 00TB S Wiy seucrure
£ EPEP Lo PTS EP Hi h[PHD " that indicates upper bits of

of ER HBPPTer ot TuiAGTeE5 nit (Non-1DR |- Picture,

I P " SPN h "
. ugﬁer' glt u;e)lfm?%&goa\l ofEfEl)ﬁ?legAE:%k]ésst Uglg?é%%ggr:]at e he
EP magf_ éftou\f?gntﬁggzzpﬁ@ UES) Go géesrg%‘ b ICI?J altbr%eg%gt | gferEP  Highs

(EP Hlﬁg GALES %%Lﬁﬁ‘??lé'&d)o)f 4 HeN§t {ak'&%]é‘é EgOfEP v\;’eyéol’tp 'ﬁlo%a

| cat ed | ine cub

£p_LofiRNPOPES. OfHerei SRngh ??fﬁﬂg%é’%: Pb1 4 BR_ Loy d o r &ﬁ@ér.blts

cat'es whet her t es ng Access -Unit |s an
of thIeDBPﬁ' £ Wit Enénghé’qﬁl'st EPnsi‘?irﬁ‘ 2t thEPabeMsd Dnit (Non-IDR

hat Tndicates the size of The correspondi ng Access

I- PlCLF!QIII‘fe TORCPiERukeM BRALOW £e)1.ow bhays kniicadeshawesting lower
bi t sof the PTS of the Access Unit (I\IonIDRI-Plcture

bits bP@hB'SﬁNJ_E@)_stﬁf\@a'5'%')*1@&9?_3'-_@9_555’1:&-@@_1:_}1&3@ eddghit (Non~-IDR
i ndicates |ower bits of the SPN of the Access Unit

I-PidthNep- DR IP®RRiatnee)l.DR- Picture) . Here, E P_Low. i d"
is an identifier for identifying a given EP_Low. <Cip
| ifher imeidort iBeplcadatinohhe figerampedidates rhelbpenup of the
is explained using a specific exanple. FIG_10

internal structure of EP High. As indicated by the lead line cu4, the

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

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

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

a given EP_High.

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

whether the corresponding Access Unit 1is an IDR picture;

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

corresponding Access Unit; “PTS _EP Low(EP Low_id)” that indicates
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shows EP_map settings for a video stream of a notion

picture. Level 1 shows a plurality of pictures (IDR
w@r@rorsses | - Pi cture, B-Picture, and P-Picture Pet/ireah/315991

in MPEGA-AVC) arranged in the order of display. Level

2 shows the tinme axis for the pictures. Level

A ,
. lowerj ngitent 85 &MES BREkEL- Lyyuéreessn YHe BL()NWD%n& Picture,

Level 3 indicates settings of t EP
LDR-BRREES] A PSRt et el 5 | e AeG doger bits

o BRIy L AL ol e
o B o SEE S Tl TP

en %&pggfﬁ%%tslo&n%ﬁpé H a?]?si ?LE%{SS gt : (r)]ﬁl \?\A’a: ﬁ t he

S0, e S hL gty 0] T ke o s e bedc

er-el ormat 1 on. shows

e.d tr r fo A :
L L it LISt Lo comlsan s

and PEbilM'!:'ulsé deitf QeaBtd eprEAChvdeSrrMabaRath drrf eraBE i N display.
(MainPat hQ)- that defines MainPath; PlayListMrk

Levell Df Gh&RS it0R {Bhaydsiist MBrkidg ptﬁahregfl nesreghapteficansg a TS
ot her extension data (Extension Data) . <Pl aylLi st

packdthkegi@hd® brEXpE aBBiR@, bnd Mev@Pa Hnbntetent s@nfigssbt the
is described the MainPath. The MainPath is a playback

EP mapath that is defined in terns of a vi deo stream-such

" as the primary video and an audio stream A s

i Fistakeeby thwer , arinowhaptimé hexidaiofPaehel s2 dedn MER bycture
a plurality of pieces of Elaylteminformtion:

or arPlayld¢temd nkopretaron atleach PAlimd pednt nf browati’on Hm interval

The Playlteminformation defines one or
between adjacent ones of the time points tl to t7 is approx:Lmately one

| shows\'\,ﬁbcﬂaﬁ@{ﬂﬁﬁgg %5‘}"5' V&I_C% ?i‘ggrﬁdof S ‘I’hoft'lbﬁ éi@ﬁﬁﬁg ‘Level

second. The EP_map used for the motion picture is set to indicate tl
to t7 with the entry times A(PTS_EP__start) , and indicate entry positions
(SPN_EP_start) in association with the entry times.

%PlayList Information>

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

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

PlayList (PL) information.

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

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

other extension data (Extension Data).

<PlayList Information Explanation 1: MainPath Information>

24



10

15

20

25

nore | ogical playback sections that constitute the

Mai nPath. The lead line hsl in the figure indicates a
web@3misips of the structure of the Playltem infpChaaoeiizl1s991
A s indicated by the lead |ine hsl, the Playltem
“information is conposed . of: '

| Fdicsp dsndescmitieshtiie MainRake! ThetMainhaddt &3 atplegack path

nane of the playback section information of the AVQip |

that ig defored he FREPDIGH 2afddeRcSSRIhEURD 8 §ife primary video
pl ayback section belong; |1 Cip_codec_identifier" that

‘and annaihead ext 4938 AVd i p encodi.ng nethod; is_nmulti_angl e"

that indicates whether or not. the Playltemis fi ’
\AG1 dTORESHTCRY | Qi U Mt (et “PRdPCaress WiEEHASS bY 2.
to e curr | ayl tem and

ptoreg i LR B ISR eI 11
o e SIERLES LU 1l he PTG SEMERCS LBLIEL A B cne o

- d .' - h_ , - f 1 .
more B‘e‘rg'ﬁ?&@“%&?f? BB g S AT e g TR B
t t g H . n | n
PO 88!l B Sertilics BTl eighlity ot

struc@hg}élcgf“ r@heuzfé demEandom acceas fndaktdd8l the lead line
In ether

ndicates to permt a random access t0 a
hs1, M d- nt ipy e drl ayl t &Mormldilh models t hat compelidat es  of:
whether to continue a still display of the I|ast

“Cliﬁ%@%ﬁ%ﬁﬁ@?&ii@%ﬂe&y baclk: ofinghefRaytiemrends naaBd of the

. e"~.Anong these, the tine information
playbakh_bkéd®l'or RAiF6ahbblod E shar AvpDigittofvhtiBR phayixapkint and
section and the time information "CQut_tinme" indicating
the obiep®ntl BeitHe BfiatBepk aydeAGbnsBsl byl CONshi ket ddentifier”

pl ayback path. The playback path information is
that COMPQEREGsOfthd MG @itbdiQet héird;. FGmul2ishoyle” that
* the rel ationshi ps between the AVClip and the Pl ayLi st
indidanker mettedmerl evet 1nshowsthehe Plagleerhs dfb theulti  angle;
Pl ayLi st information (PlayList tine axis) . Levels 2
“conregthoshamdite oni’debast ierdicd teg Wsethefreenced by tkemlessly
EP_nmap. : '
connect the current Playltem and the preceding PlayIltem;

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

indicating the end point of the playback section; “UO_mask table” that

indicates which user operation should be masked bi/ 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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The Pl ayLi st information includes two pieces of
Playlteminformation: Playlteminformation #1; and
wok@ylo1ssns | nf or mati on #2. Two pl ayback secti onBCHIR2006/315991

defined by "In_time" and Qut_tine" included in the

Playl teminformation #1 and Playlteminformtion #2,
playbrekpeetiiehy consehtetrese playback swdthi-onsThe eplayback path

arranged;, a tine axis that is different fromthe f
inforAwtion i3 memposedi of de¥i iéde"Thnd I'eutHelmRi"ayLi st time

axi s shown in Level 1 Thus, it |s possi bl e to define

aFpFayBaciehgaeh thRarrelatgpnslainnt ?F‘tﬁ?ﬁft h*‘eh%\/éﬁ’qlplpofnd the

defining the Playlteminformation. Thus concl ‘
PlayLdakcPpo¥mat it t hESBB: ROVAYH® ﬁteoc%fmestaa%légé? gg% Qﬁ%ymst

foll ow n desc i bes the | oc or 0Q th S,
inforFeEord ARG O EhoS) pr SERRLS) Pt T B viggo strean
hows_an i nt rnal gcture of . the | ocal storage 200.

that AS rehobers ll)ﬁ(etp?g% &%Rhe recording nmedi um of the

PR ISR G580 TPy AP TR e e
oSt 0 200 el 33008, 4500k, B Aba o 2
Two p#%@?ﬁ@{ 'sgcg G aggtdéﬂr{é‘d %N}%u Qti%n%heaﬁc{] agke | ’§1mé’“ included

orne In a spira omthe 1 nsid

in thé 9 ﬁtérﬁ‘?g?b’%ﬁ‘&% nogl Lhe Ph.8§§{2e1%t191rf%9ﬁa€9&ﬁ #3h %etsbéé{‘ilvely.

npose d-1n area, a volune area, and

When ’&l'?é”é:é ﬁyéy@é&@se&‘f‘oﬁ@lﬂk@%r@b@@et{n 4 bené 'a&bié@:ﬂé@:sls?\dlfferent
[ ayer” nodel nmde up of a physi cal | ayer, a filesystem

from Eﬁ&@(VClai taReappld Gat derd ayer . Theyels khienpl bgrfdguiee axis
- shows a format of the application |layer of the |ocal
shownSiRIage 1200 hynuesi pg & goseth e s tedchareplapbédie path that
directory structure shown in FIG 13, there is a
is dis@bdenectesy ther ganilzatbprdd finindertha PbayIitin ectforpation.
Al so, there is a subdirectory "disk#l " under the
diThest coyclodganileatiesn#iptidmeodithec Ber-ROM 100.
"organi zation#l " is assigned to a specific provider of
a<Local Storage 200>

The following describes the local storage 200 that is a recording
medium of the present invention. FIG. 13 shows an internal structure
of the local storage 200. As shown in the figure, the recording medium

of the present invention can be produced by improving the application

'layer.

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

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

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

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

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

made up of a physical layer, a filesystem layer, and an application
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notion picture. The directory "disk# " is assigned to
each BD- ROM provided fromthe provider. Wth this
W@ew3nisses i on i n which the directory assi gned POI/@P2006/315991
specific provider includes directories that
corresponds to BD-ROVs, downl oad data for each BD-ROM'
layer.s ke¢worled sepla?eatfelgvreSshnW%ral Jormat nf itheoapmtiertion layer
stored in the BD-ROM under the subdirectory "di sk#l"
of thehdotal| swhrapd 08r Rt HoHng 2 stigiesdorp| ajrpsture.
i nformation ("00002. npls") ; Cllplnformatlon ,
(‘Too0bz: eipreterd SHpgOUIripphyvn aRd PG | 3, there 1s a
("00003. nRts" and " 00004 n2ts". The follow n

subdigestpPr e RIGRIGAERPET Jof WRETI &JH°ts POF RGP 00 Ripg, there is

Pl ayLi st infor i on, i nf,ormati on,and AVdips. .,
a Su@%@&ltoéﬁ’orgb%n%bo ‘giqeﬁlfc %Iee O FeCAQEY | pOr FHE AT n&& The

00 nPt t he | t
irediRy L H eSS e sABer ppe Tt o ae e EA5:888 o
motloglt” Pé'gﬁ»gexéﬂﬁeo“@hr%%gsype%?? PO SLERP 7 LeE0g0-non

.prOV:L g\l/,vlmggt}gev sovajl_d%%t ai l ed description of the types of

mantary 517eas “which are mul ti pl exed into an
l\@ P £HLCooh 3t BHONPR fh LIl SRS 0L b iEned to a
ocal storag e el enentary streans
spec%ﬂ:{ll%t g?!;g %%6 Oﬁ{cﬂutd%% UL P AL th%@%@IrééfS@rﬁiQ r1;%V'Brﬂ)gROMs

primary audi o streans having Pl Ds of

downl@é'dAQQcé G XEALR, BB R s Oft MK Se cﬁ@f‘&'@éyy Vi deQilarly to the
streans having PIDs of OxIBOO to | BI'F; 32 PG streans

;nfoﬁé‘th%ﬁ Bl %0 n rE200- koM, 0xhad Fitranguisi #Gaidr@aMBisk#1”, the

havi ng PI.Ds of 0x1400 to ‘x| 41F. As the secon ary

folldwl%@;qrsﬂdr@@ﬁ&oﬁn%thdﬁbd:l G 1 Seconsiayt \Wndew0002. mpls”) ;
streans to be nultiplexed into an AVOip, which is a

clip diififferpatiAVC ("mosoer. elphe parndraryoviodealsifeamdrsl AVClips
mul ti pl exed, are called "Qut_of MJX Secondary video
(NOoEE.eans” . af@nerCod.enehséry streanms to be nultiplexed
into a different AVOip fromthe primary video stream
beliedEsl tdve.rsedesmiaihbesviagmrstntean® tharleced| dterage 200:  the

PlayList Vir}formation, Clip information and AVClips.

<Local Storage 200 Structure 1: AVClip>

The AVClips (00003.m2ts and 00004.m2ts) in the local storage 200
make up a SubClip. The SubClip is formed by multiplexing four types
of elexﬁentary streams—video streams, laudio streams,vPG streams and IG

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

- elementary streams which are multiplexed into an AVClip.

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

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

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

to 0x1BlF; 32 PG streams having PIDs of 0x1200 to 0x121F; and 32 IG
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"Qut _of MJIX streans”". FIG 15 shows a PID allocation
map for elenentary streans nultiplexed into the
wEanT1g308 The | eft col um of the PID all ocati oPCT#R006/315991

‘indicates nultiple ranges of PIDs . The right col umm

I ndi cates an. el enentary stream al |l ocated to each of
streansehaairgeBIDs VAR 140ReLd DyLf &E | s Ascthg peaondR B FHAEP B reams

to this description, the follow ng can be seen: the .
showrpriggFaf nbhp SesoaicRstal éde? nSHIRATE (5O RRgEULHELDXEFEsh 1nto an

the PCR in the range of 0x1001; PG streans in the ,
AVClimnybigh igx 220l iyt AVELLP yhgheebht Pty VidRgesigream 1s

0x1400 to Oxl 41F; the textST streamin the range of '

- multigpdeeed; arecentiad "aueiY_YPXeaneondR ihEl fem §Erepmek AGeneral:

crond DAL i oSS SR Y G20 SLO SR e 2008 B e

. Playlist Information t is described the PlaylLi st
erina st SRR i AR CHE Teal R RIS80r 961 Hed pofoae c21led
“ to_which extension "npls" is attached is

Out?ﬁ#@%%mﬁ?ﬁﬁ?that defines a group nade by binding up

(et ep oiofl oyt g ool R GE N aL sran
multd lregc%huﬁﬁtgft}‘{]ehggﬁb@ﬁ!ﬂ Stplenh QFPBLA Oy ArS+BBOMY i} 16cation
t ayLT st

e figure, the I nformation I ncl udes:

Mg LnfQLiRt i ien (rhet R8s indi
nep ARAOEELD AUCTH L ARLIIPELD (el CO0AES foicutes o

elemdritalryd8f £ 106 2aCN3RL €Ld tOUBRAY b BhOrmRyean tinadn debi fRfire is
Subpat h; and -ot her extension data (Extension_Data) .

refertRRl LBt &Eddighl U tdiigsdesct e RIngy Lhet fd Ifaringt 8N be seen:
and Playlteminformation are the same as thosein the

the R>dRaM mapdi 4 harelaredt hei theaesty iphigens£a0e0od t te@d PCR in
here . The foll owi ng describes the Subpath

the daifger oEt 0010015PPaY Lt séarisnfior hti oandex plfadalRon o :0x121F; IG
Subpat h I nformati on> Whereas the MainPath is a

“stregisaybadie patde deéflxiddOf oy OxhélNhith€l textudl shrésman the range

primary video, the Subpath-is a playback path defined
of 041®00t heeSuiiZiyp audiic hssxaastsr dni zbe winde e OKBAMPAHIch Ox1ALF;

ahd secondary video streams in the range of 0x1B00 to Ox1BIF.
<Local. Storage 200 Structure 2: PJ.ayList Information>
Next is described the PlaylList information in the local storage

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

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

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

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

defines chapter; Subpath information that defines Subpath; and other

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

PlayList information and PlayItem information are the same as those
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FIG 17 shows a close-up of the internal structure of

the Subpath information. A s indicated by the arrow
whe@7iom3vdhe figure, each Subpath includes PCT/JP2006/315991

"SubPat h_type" indicating a type of .the SubCip and

one or nore pieces of SubPlaylteminformtion

© in th¢ BD-80MP| aryd torrefore thethed¢sad dtivashere ofiffhed here. The

figure indicates a close-up of the structure -of -
folloghbPatesceihdmitdenatPoath THECSTIBPLEYE t em def i nes one
or nore elenmentary stream playback paths separ

Irabr R LGS il

:ﬁfen?fiaﬁft%§3@%% PFré is@%éﬁé%ké%?ﬁ@égg%fg%ﬁst { MaInClip
mier, 18 R e e SORRES TER B Rs g eines for
the SHPERbHLMTYE R POSRECHLEE: By The SRR Tor the

S R A T
incorpL 08, PR ST ek B MR AP e o e et Devoacs

: t\ IL.OW, h 144 i' . / t |' e ’
incu e IS BEERN Dot LB D5 PN ed BE AUPEL ARG cop or more
. ' [ bt rhehatiddr ef ' ) ; '
ool ARPT I b sl Pl eriee I,
" siac 1Rbayhtgm heY ; ianghe SYNGusd aliqiREScef aPlaykketih. of the
The "Cip_information_file_name” is information that
strudttirguekysepeeiHies anBubkdiorcor responding to the
SubPl ayl tem by describing afile name of the Cip
i mfrer gabP DAYy I ddie de€lhps cotdeori dent idlieatchtiangi satesn ahayback
encodi ng system-of the AVClip. The "ref _to_STC id [O0]
paths' séphgueby FnchcaieMaanFEChHequénte atedhicetdress the type
SubPl ayltem ains . The SubPlayltemIn_ time" is
showiinef howathese pidiybatk nupthsseaet spothtonized with the MainPath.

When'fhe SubPlayItems use subpaths of the primary audio, PG, IG,
secondary audio and secondary video, these SubPlayItems synchrohize‘
with MainPaths using PlayItéms in the PlayList. The elementary streams
used by fhe Subpaths for the elementary stream playback are multiplexed

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

’PlayItem of the MainPath.

Next is described the internal structure of the SubPlayIltem. As

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

includes: “Clip_information_file_name’;; “Clip codec_identifier”;
“ref to STC_id[0]”; ;‘SubPlaylﬁem_In_time”; “SubPlayItem Out time”;
“sync _PlayItem id”; and “sync_start_PTS of PlayItem”. |

The “Clip_ information file name” is information that uniquely

specifies a SubClip corresponding to the SubPlayIltem by describing a
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of the SubPl ayltem on the playback tinme axis of the
SubC ip. The SubPlayltem Qut _tinme" is information
\memmmaBMng an end point of the SubPl aylt em onP€Ti&2006/315991

‘Pl ayback tinme axis of the SubCdip. The
| sync_Playltem.id" is information uniquely speC|fy|ng,

file hpom ety Bldp defsrhakiaty up the Mai nPath, a
Playltemwi th which the SubPIayIten1synchron|zes The
" ShbPIGlin evden_tdensifierfiriondinaters phepiadifacRY e OF the
axis of the Playltem specified wth the

AVCligync Playltemid. The "sync_start PTS of PIayItenT
indicates, with a time accuracy of 45KHz, where th
stTélet“r@eiﬁp_%?Cﬂﬁﬂé & mlayﬁtlmrsddéatﬁﬁeads"s&} §grence at which
§? llayltein In_time is present on the playback tinme

the SypPlagttem@BSaylt em specified with the
sync Playltentid._In.the .case where the SubPlaylte
e B L e e e O B poiae

ot thdSuLDE SH RAhe! g?&géa%]%ﬁ 9L Lbequlay) %)em

R SR S0 S O SRR S T s s
of th' n hﬂﬁlef%f&enﬁto%f fnBl §;9yb£1@>el&%maxleeoyn@9@%ﬂcqqﬁe

ue causes the tine point, on the tinme axis of

Pli%)él & %g?lrcrg ﬂ:Y” t B8 PHIGRH Y 81 F%Jeq_g gbe ¥ ah g, from

t he us | ock operatlon to

amongs)ﬁl%g’ﬁﬁeﬁblsmﬂﬁirﬁﬁ 1!1!9 ttlfhé hes iR e, e spegithiegdwbyht iBich the
c_Playltem 1d. 1n the case mhere the unspecified

SubPl‘é%&H@m's%m%%ﬁ:ohEzéQe %QOMltayEﬁzémofn_Fﬂﬁﬁél”t BiNodBdehb@n the

bPl ayl'tem i ndi cates the pl ayback of a secondary

‘ playb\élc@ie&nﬁi 52880 £t HeSEh R, aydr epeeeal &d 88 thasmsinomuy Ttem id.

Picture in Picture". <Details of Subpath Information 1

ThebRadr kypes ﬁTBJSDfCQD@m theideses, pttior ofmd h6curacy
: SubPat h i nfor mation. Next is described the
of 45BEhPathetypehe Staen povat U revegiSwlpPlephtentsp28Sied by the
set therein, the SubPath type indicates what kind of
SubPlglydgbackn p‘a:tnttﬁ i aprsebPah W Phedoayk thee sxaPatihthe Playltem

information is. Three typical types of
specified w:Lth 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 PlayItem of the SubPlayIltem indicates a time point

onthe Playltem time axis, the SubPlayltem realizes “synchronous Picture

in Picture”.

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

. Sync_Start Pts_of PlayItem. The unspecified value causes the time

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

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

the unspecified value is set in the Sync_Start_Pts_of_Playitem and the

SubPlayItem indicates the playback of a secondary video stream, the
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pl ayback paths expressed by the Subpath_types are
expl ai ned bel ow. Subpat hJType = 5 : Qut-of-nux and
w@ynchrssaous type of Picture in Picture presenpl/iRmo6/315991

Path In this case, the SubPlayltemdefines a Picture
in Picture playback path which is played in

SubPlgyhtém mﬁazlame@n“aﬁymplavpr@us Stictuxe ThePidttematary
streans used in "the path are nultiplexed into a- -
Seberapls of Subpathi priepeatahay M-r or vt %ﬁgﬁ P
which is used by the Playltemof th,e Mi
SEbpataprplpees téle RACHRTRAR ahd ﬁﬁﬁ&ﬂﬂt@nb% Olfw'el%]f Next
Picture in Picture presentation ath In th| cas

is de@%;@mﬂﬁpﬂhﬁyﬁ@%f&uwgs AT AUV eI PN R%e P%y§5&255 is
t d [

ser tBE TG hED ARaBLRY el Al BN N LU0 bt cne

soneafB el b PR BRI BHEE i LS B ARELbRean crpes o

playbéﬁﬁyp%En]§¥%%rg§ggpath t h’t&ggs %%%%#15¥H ﬁdgglow

s set to "6" the sync_ PIayIten1|d and
sync s¥ fﬁk#s %f Playlten1becone Invalid and are set

tQ Oéﬁ%ké% ang Q&QﬁrogggﬂroﬁgﬁgeQ: velys subpalh TyPepfcture

71 n- ous type of "Picture 1n Picture

prese§55§§gﬁagégﬂw Path In this case, the SubPl ayltem
Ines a Picture in Picture playback path which is

pﬁ%y%%jsnd§%%0h&%@'%@b@@8¥mtéﬁ a8fiMedux steeare Thabicture
i's, when Subpath Type- the el enentary streans

playbﬁ%ﬁd;taéih tyHiShpat e dmiht s@h@mﬁﬂmzratc@ohhﬁl&ar@ Guitpof-mux.
together with the elenentary
The elementary streams used in the path are multiplexed into a
SubClip—i.e. a Clip separated from the MainClip which is used by the
PlayItem of the MainPath.

Subpath Type = 6

:Out-of-mux and Asynchronous type of Picture in Picture.
presentation.Path

In this case, the SubPlayltem defines a Picture in Picture

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

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

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

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

sync_PlayItem;idandsync;start_PTS_of_PlayItanbecomeInvalidandare

set to 0x0000 and 0x00000000, respectively.

Subpath _Type = 7
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streans used by the Playltemto b e played
synchronously. Thus concl udes the description of the
wEapPaldsog ype. <Details of Subpath | nfornmati onP@r/JrP2006/315991

Rel ati onship of Three Cbjects> Here, the three objects

mean SubCips i.n the |ocal storage 200, PlaylList-

i nflor-NEKi o Spntiheonosakyse orfage cooe dind P@-ﬁ’@%lprﬁ@epéatlon

in the BD-ROM FIG 18 shows rel ationship of Subdips
Path in the local storage 200, PlayList information in the

| ocal storage 200 and the MainCip on the BD-ROM | )

Lévelthiisofcaghe FhguPebPiRet®es dSHBLEFpS Eﬂ€§éﬁ? iR Picture

the local storage 2.00, A s shown in Level 1

| playbgp(l; RATT BhewR lﬁ;sﬁ@é/e&f I gHerhpen aa%ﬂé%fbwashfdﬁla*éwx stream.

ream a secondary audi o Stream a PG stream and

That fﬁésghﬁén?‘;zﬁ?:oﬂ a%f agkverﬁ e £lIGTERTATY S ﬁlSregr in this
e S AT P S S Sl ST 8 L Ffgencars
streagsayﬁ? ltL:V%zﬁ %&ﬁ/&ﬁ B e ity

R LB S S S A

SQ@E%%XF%en1|n %’ Ig%gignro'Enﬁﬁg%éﬁ&éﬁﬁ?lp of Three

b3 %i Iectlon selectlng an CUt of - MJUX stream as a target
or the playback section specification from anong

@ - Milstyeanso G nabe Mdlﬁsemﬁoknmgchmestd%tg% 200,
- filé Stored in the STREAMdirectory. It can also

PlayL%%%nlﬁf‘é‘fméﬂ%nsﬂﬁpilﬂé/ hbesn | M diam and and the MalnCllp in the
SubPl ayltem Qut _tinme play roles 1n defining the start -

BD-RAMRI Nt and end point of the playback section. The arrow
Sync_Playltem|ld plays a role in specifying which
FIG. 18 shows relationship of SubClips in the local storage 200,
PlayList information in the local storage 200 and the MainCiip on the
BD-ROM. Level 1 of the figure indicates SubClips present in the local
storage 200. As shown in Level 1, there are different types of SubClips:

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

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

playback.

Level 2 indicates two time axes defined by PlayList information.

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

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

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

SubPlayItem Clip information file name of the SubPlayItem information

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

a target for the playback section specification from among Out-of-MUX
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Playltemis synchronized with the SubPlayltem The
sync_start PTS of Playltem plays a role in determning
w@2a07/883p0i nt of the SubPlayltem | _time on theCT/JP2006/315991
‘Playltemtinme axis. Thus concludes the description of
the SubPath information. <STN table> A STNJTable is a
streafgathira ofetohel tRipdpkiegtintef Shantd e £hL1ehet BROROMV taedSTREAM

| ocal storage 200. The foll ow ng describes PlayLi st
directaftgrmation in the |l ocal storage 200. The STN_table

shows, out of multiple elenentar% streans nmul tipl exed

i Atto €RB. AWERP p }g%ecﬁfq:qned tb.?tt hehe SubPlayltem.IN_time and

d ig_lnforn&tion file name of the Pla ten1iqforna i on :
SubPlayd T BRAOH_NR $P¥arBleDedt Fdd Byt %Ee start point and end

. Qip-Information_file ame of the SubPlayltem

pointj RfoFRRtR G PGeSeFEF Mt t ed for pl ayback. To be nore

specific, ig t he ream ent.ri es of nulti

T bl e, | .
 AARLR=E0F cANRCAEI 11 FICkad FHEY ot A MHhar) oghg /RS Swnich

| f L IMUX Ltiplexed i h i
P12y IOHTyi Al | 5/ HCCORPRIC W'CH ISt o4TG at (7 ThaCRe ey 6 The

1 1 f a.S . FLG. .
syne Lig3B0%%s s MARRLh 8 B2l 2a TPt AR g 9 poser
h i 9. . i f i d
of e St Ay tho iy BELANELET LA csfeORdary VI Teo

I'n i gu e SIN t are

C%‘éségneiucﬁ‘edé’iﬁfee%le‘%ﬁription of the SubPath information.
Secondary__vi deo_streamentries :

(Seg@ndapyeyi deo_streamentry [1] to
Secondary__video_streamentry [n] ) and the count of

t hesPeordar Vs Wi A8QSirce@Bhe PlayList information in the BD-ROM
(nunber _of Secondary_yi deo_streamentries (=n) . The

and loead biseadeskoondimas €slaowl 0§ edeyrbashelapt estndnformation
structure of the Secondary video streamentry [1]

in thEhabchs, stheadsecmodary_yi deo_streamentry [1] to
Secondary_vi deo_streamentry [n] are multiple r
| Meanc®s igelviey atskdwhy omuttheosanmeullgslss selemenrasy antireams
each has the -same internal .structure as indicated by

multiiexkeddatii e Agllip specified by the Clip Information file_name

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

Stream entries of multiple In MUX streams multiplexed into the MainClip

‘and Out_of MUX streams multiplexed into the SubClips are individually

associated with Stream attributes. .

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

the = STN table are composed of n pieces of

Secondary video stream entries (Secondary__video_stream_éntry[1] to

Secondary__video_stream_entry[n]) and the count of the secondary video .
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A nunber in the . square parentheses [ ] of each
Secondary_video_streamentry indicates an order of the
woGemontkny _vi deo_streamentry in the . STN_t abPET/JPR085/315991

'shown by the lead Iine . hsl, . the

: Secondary_video_streamentry [1] is conposed of:

streamgt r(@ambemtcr&Seﬁpeeeﬁvmgd@_@tW@Eéhaﬁ nFtlo t he
Secondary Vi deo Stream Nunber = . to the playback
appar e lmsmséawa%wt%ee@l@W%Pifr@eal{}F%%al structure
attrlbute correspondlng to the SeegTdary V'deo Stream

of  Nu¥ber Secpn aEngﬁzgecp_n:ftream entry is, the
o] Secon ary Vi deo Seco Audi 0" Jjndica

SecorgB Ui S ST ol Sl ke 5§€€8ﬁér¥L3§é%?gs%ﬁ?€metrY[n]

e

| ndi PG, st > t tST
each b?‘ﬁl}}%ﬁl I nf&%éﬁt_gﬁfﬁ?@ s,gcl)lrcdc}ﬁl"’(‘i )?(haes éec% g& %‘be 9%% ?@%e hsl.
A Ngﬂ% Sr!'hom b}é Q ! ea? EHﬁhQsc'gs thg] _of each
ondary r of :

VI deo St rea en conpose

Secoﬁé&g/eeﬂagg t eapr{ eaent! ld%aE Er esg&ndi Ngded these the

ndar Strea = 2 to the playback

Seco iot ??,r 3t 4So é@era?r?%hg'j:&r B.QUEI?e dmditgahing a video

rbute'torrespon ing to the Setondary Video Stream

Nyber  =sgoun by the lead line = hsl, . the
"Conb_info Secondar y_Vi deo_Secondary_Audi 0"

Secoridé%/c@ﬁ_ﬁé‘@ m@mrwm 0 i I eafbovbHChohecomMsStream entry”
pl ayabl e vihen 2" 7is set In the Secondary Video Stream
presd¥Ther pTBR Eoreerbohdi Ag Ser endapycohdeoy RiideBCGst exdnS Nufrber =

) " indicating PG streans or textST streans .which
1 to betors apbayabbppstieiud 2" st reein | amttinleuﬁe(:onﬂtawqat‘s{ngtea video
Stream Nunber. The sane goes for the lead |ine hsS3.
attribute, colheespondidtay ytwiten_Steammrmgniiiylebx Streani §hmber = 1;
| ocated in the x-th place in the STN tabl e indicates
“Comld_d.nifbe Sptaydrmok Vdpear Seasndathe Kuliadw nigdiskéingt | eecondary
PIDs of a secondary video stream corresponding to "x"
audiams¢mrertns i whigdt beopme el aiaer wHbnt We” skt Gr¥aty theidgcondary

stream .the video
Video Stream Number, and “Comb_info_Secondary Video PiP_ PG - textST()”

indicating PG streams or textST streams which become playable when “1”
is set in the Secondary Video Stream Number.

As . shown by the lead line hs2, the

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

presenting PIDs corresponding to the Secondary Video Stream Number =

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

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

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

Vldeo Stream Number, and “Comb_info_ Secondary Video PiP PG textST()

indicating PG streams or textST streams which become playable when “2”
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attribute of the secondary video stream and avail able
conbi nations with secondary audi o streans and PGIext ST
wareeamsos Fl G 21 A shows Streamentry” and PCT/JP2006/315991

"Stream attribute” of the primary video stream The ,

: Streamentry includes "ref _to_stream PID of _nmainCip"

is seitndincahe ngecorpackeViddentifear NIbRES packet s
constituting the primary video stream The
Stheamsaatet r idagse ifedl uddwe " \Vierd fbimat "DEddi catT]ﬁ‘gSa the
dlsplay format of the video streamand frame_ rate ,

econd@@wgawﬁ@_%tnﬁa@ppamE%huevﬁwﬂbfl& ﬁ@%Fa@ol%ﬁq*@aﬁa*th place

FIG 21B shows "Streamentry" of a secondar

in the STAmtaple SrdGRGSS (e thegeleyPere R ¢ Gpllowing

t he Seconary video streamincl udes ”
informa§fore Sge F%ﬁﬁSer:andmﬂ|V&§@Pr€gtr§&61p”a%¥%5@9&ﬁﬁa?.t& % when

t hat f to t t
o A s Lo e Secondary i oo SULEAM M ry ene videc

f f PE ke
a1, o Pt ol S R b e et tons
f (0 Besi d
wich [S%%?é bAghRan ?‘&Fﬁ’tnggﬂﬁ’ﬁﬁ%xﬂﬁy%@?é%@s Vovie
G shof) 8ot 80 L. | ST ol anE X3 Buter of the

l\/bVI e ] ect |nstruc mc contr procedure to

primatxﬂzea Q%-B\/Edeo %\’ﬁf%&ﬁjs i t h arfbm | age degerdAtdon usedsydes

BD-J iject instructs—a dynam c
“ref GONLEQLPr PEE A %aﬁﬁcﬁ.bﬁ” @r@ﬁ%%%n@@@é@ké§ iMehli@ier of PES

—destription i-n a Java(tn) application. Index. bdnv is

packeacst abhett hatimdiceat gsikhey Mvd& Qjreeh. or the BD-J
Obj ect that constitutes a title. These conponents are

nothe het FO&H S tafribiee preganiddsnvent dey), fcata "t hehdicating a
descriptions are therefore omtted here in the present

displerbestimens £ thbug deona nedesaridne fdese rigid omafcdthimg a display
recordi ng medi um of the present invention. <Playback
frequippRyr affuske video stream. '
FIG. 21B shows “Stream entry” of a secondary video stream. As
shown in the figure, the Stream entry of the Seconary video stream
includes “ref to Sub Path id” indicating SubPath information that

refers to the Secondary video stream and

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

'packets constituting the Secondary video stream.

Thus concludes the description of the recordiﬁg medium of the

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

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

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

‘Object instructs a dynamic control procedure to the playbaék apparatus

with a description in a Java™ application. Index.bdmv is a table that
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FIG 22 shows an internal structure of the playback
apparatus of the present invention. The pl ayback
wappansses of the present invention is conmmer CPEI/IBr006/315991
manuf act ured based on the internal structure shown in
the figure. The playback device is mainly conposed of
indicawespare Movia Obyetemil She &t JaOktieate tHaviamstangteam title.
be produced commercially by nmounting these parts on
t Hbesabtomporend ssaiss nphttdricofoche qfetm@ @reﬁﬁﬁ@tpuaw&a@nr and
apparatus manufactures in this way rises:
theirgiesaripaiopsadebiiereiore @méﬁ&eljéler&nl ngb,e M@ﬁ?@F@mﬁadlment
and 2c; source depacketizers 2b and 2d; ATC counters
Thus gpngHeder thsTeeIHUMErs 35 t&\?drseorﬁf@ eSO hgngresent
3d; a transport buffer (TB) 4a; an el enentary buffer
lnvenFEB? 4c a video decoder 4d; a re-order buffer 4e; a
dec cture huffer. 4f; a video plane 4g; a
tﬁgﬁ§ ngb%??%ﬁa B) 5a; an elenentary buffer (EB)

dé‘ggdgéb g@?‘é??fﬂ%%?h%? Srterl{ofrtg%g nga%gé %fa%baaﬁk ragparatus
6
or <G8, BLS ISR, 200 g0 Qo HRSEE B, e

lnvengl%ﬁs X c%m@g£élea[l Hﬂmuéa@mae@ th D &1 @atm&l E@PHéf%tructure

an rnteractive graphics | ane

showrl . tnﬁﬁ @\45 er Tﬁ%%l%ﬂﬁc]@ JRyhEer 1% alﬁl%%fg%r%@dof two

der ransport buffer

partsp—sssﬁgtt%h'p g é'i‘%hcﬂﬁsxredg&g’g@é %?Ig’ca% B fﬁ%@h@%ﬁ%mmerc1ally

graphics a menory 2 controller 22; a

by chu%%:Lﬁ@t tRSse hdHR eANYRE Stk e tinddsuBs AEAYOIdE ttfﬂllet device.

5; an operation receiving unit 26; and the |oca

The pifa%aaﬁ 2580 raholsenb hata @ureidt pHt ti5i g olcohbe i ptaybackp-RoM
apparatusis not shown in the figure. The output stage

drivd Safesesad begr hereilpabheriey tan WIE abdnoérandd herd 2c; source
figure showing the internal structure . The BD ROM

depadlidtiecka 2wadsl Ldj eATG cuBbDeROML amnil 2elx e 8UIC esowtzess 3a and
to the BD-ROM The read buffer (RB) Ib accumnul ates

3c; RﬂmemEt@askﬁtasdq&@nceiraeapoftcbnﬂﬂa; BODBROA:; an elementary

buffer (EB) 4c; a video decoder 4d; a re-order buffer de; a decoded
picture buffer 4f; a video plane 4g; a transport buffer (TB) 5a; an
elementary buffer (EB) 5c; a video decoder 5d; a ﬁ:e—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; sx;vitches 10a, 10b,

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

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

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

local storage 200. Note that an output stage of the playback apparatus
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The read buffer (RB), |Ic accumul ates Source packet
sequences read fromthe |ocal storage 200. The ATC
weownhe3oRa i s reset by using an ATS of the SoReT&2006/315991

packet | ocated at. the begi nning of the playback
section within Source packets constituting the

is noWbshm@iti pn t@red fégbsequdibel guitpip $teIATCS degcrhbed dipreanatter
depacketi zer 2b. The source depacketi zer 2b takes out

with T®epaiers Fnrdmesodlourpasikaiing st iingernglt peructure.
Mai nCl i p and sends-out the TS packets. At the sending,
t Hehes BOrg@ dEpack é8i 2eadisiggitgs e sBRROM i fedopxefptes access
i nput to.the decoder according to an ATS of each TS ’

to theaéWeROMTo be nore specific, at the nonent when the
val ue of the ATC generated by the ATC counter 2a
b Qs PUEEE AN L ROCHTSL o hP R B o8 e SpaiRaes road
the source depacketizer 2b transfers only the TS

from fhek8P-FMthe PID filter 3b at TS_Record?ng_Rate. The

ATC counter 2C i eset_ by usi AT e ce
p efe?%gﬁgéara§&§hic5§§¥Wﬁﬁﬁggggﬁirgéﬂﬁé?%%bﬁéé%gnces read
secti,on_ W thin So e packets constituting the

from SETHPE?T%ﬂﬁngﬁﬁ%g%@éntly‘outputs ATCs to the source

d%%ae;ég{ilcﬁagfnft%q 2;_ h_LeS $AULE ‘ ﬁBf&‘ﬁ%eatﬂ 295 gﬁ tth%k§o°‘uﬁ5g packet

e rom source packets constituting the

. locatt%giggciﬁeaﬂg%%grgﬁg%egfttﬁg‘glg%géﬁ ks i onAbi 418, 86RfkdIGackets

source tizer 2d adjusts the tinme of an

consﬂéig%'l'(ﬁtinlgotﬁg‘ﬁagﬁ@?%,r aﬁ@%@éﬁe‘h@l?rblﬁ@@ 2eesRoThe source

et” To be nore specific, t he” ppnent when the
depad@ltuecef o he ATC generated by the ATC counter 2c¢
"~ becones the sane as the ATS val ue of a Source packet,

t hgnes %Lﬁ%ed@@gélﬁﬁéfciﬁér 22 t¥ansd esisc O YpddketES from source
packet to the PIDfilter 3d at TS Recording Rate . The

packs¥ECcEOsalt 13 tise Masarlby aadPER@f cubechTA@adkeand At the

out puts a STC. A .
sending, the source .depacketizer 2b adjusts the time of an input to
the decoder according to an ATS of each TS packet. To be more specific,
at the moment when the value of the ATC generated by the ATC counter
2a becomes the same as the ATS value of a Source packet, the source
depacketizer 2b transfers only the TS packet to the PID filter 3b at
TS Recording Rate. '

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

locéted at the beginning of the playback section within Source packets

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

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

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

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

the decoder according to an ATS of each TS packet. To be more specific,
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The PIDfilter 3b is. a demultiplexing unit for the
Mai nCl i p and out puts, anong Source packets output from
wWo b@7eminge depacketi zer 2b, ones havi ng Pl D r ¢ BIRNGZ315991

‘'val ues informed by the PID conversion unit 24 to the

vi deo decoders 4d and 5d, the audi o decoder 8a, the -
at thenmerert iwrengkhphvasiadedodee ATH ganenafedphesidin diliCogounter

gr aphi cs decoder 13b. Each of the decoders receives 4
2c bespmagnthe ysamst eeaivbe phEs stelun Qfglk ERErE: PaGHater ths source

and performs from decodi ng processing to playback
depackesdgesi 41y HEESEAr AP ( Bé@%@k%etwﬁﬁﬁ 1D TidgE, 3d at

the elenentary streans input to each decoder after ‘
TS_RegorAgnPad%tt t hrough the PID filter 3b are subjected

t o_decodi id pl ayback based t P f th
VAPRCH . COTRGSETEE AHURTER™ B9 Fobibod: Ty VA LPERIBrathgutpucs
SubClip and outputs a STC. The.PID filter 3d perforns

a STCdemul tiplexing with reference to this STC. The PID
filt d..i ul ti ' .t for. S o
ol T e Slite SErd g it E e and

: s havi P .
oo SPahEt) SH0e2d BTSN A% Oy elet et iR cpicer 2,

ones gﬁg?g?rPﬁp’re%g§éhgé e&f%ﬁés"%n@B?ﬁQ&% _c&@lgoﬁﬂs ddr e on unit

esentati.on graphi cs decoder Thus, the

~ I EATBY SRBUW At Phe 3kl desdRlerafd eEhb8IMG ract |
24 to?;%é@ﬁﬁ%(%ﬁgh t he SI Dfilter 3d lare sugjrect ed ton ractave

grapHiecodi8diand 18l ayback basechon idiegPihh s beeosubd3W. Each
The transport- buffer (TB) 4a is a buffer in which TS ,

of tHRAGRLS Rl 08k NEed @ idtenpRir-FaEY rebfle o sddeRAMhatbagh the PID
tenporari.ly accumnmul ated whent hey are out put fromthe

filte? Bb fanld g&r fhrmsTheor lcerent ag o tuddseingBR) pdaybscla processing
buffer in which pictures in the encoded state (I

accoriigyeshe BCRioEt iied8a @t 1B .pi Thus pshe alenshoaredst Foans input
decoder (Dec) 4d obtains nultiple frame imges by

to ealdcrodkagiardiafitduraloepingt presedondtrotghi hige t RED pfikbey 3b are
vi deo at every predeterm ned decoding tinme period

subj e(dDES) tandeawdirgs aniep¥avdrrsy imaged on the PCR of the MainClip.

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

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

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

ones having PID reference values informed by the PID conversion unit

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

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

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

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

belonging to the primary video stream are temporarily accumulated when
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to the video plane 4 . The decoded picture buffer 4e

is a buffer for storing nonconpressed pictures
wbioaiorssos f r om t he decodi ng process of the dechPcdEIP246h/315991

The re-order buffer 4f is .a buffer for changing the

order of decoded pictures fromthe decoded order to

~they tlre ondput f Oromitdysl BYD Theteridmry video plane 4g is a

menory area for storing pixel data for one picture of ,

t BhepeilameytagddoitThe (BB dc dat a hefhaspiasehiely Mhctares in
- | b-bit YUV value, and the video plane 49 stores
the epgeded retpibeel( I dakE U6, aB ridlseungsoan 8P pigukespgrre stored.

The transport buffer (TB), 5a is a buffer in which TS ,

pddiccfscpaebndiary €6 PEHEEHaELY 1 8ddade éBAveF LY decoding
~, tenporarily accumul ated when they are, output fromthe
LndivEORaR] | PAFLBEES THETAONERLADy batf oPt MEESY 5ided, at  every

buffer in which pictures .in th ncoded .st at I , .
predefieaingd, dEEs il FLLe dRF I hi L al ) &FF 8oty toppe images

decoder c) bd obtains nmultiple frame inmges by
to'uﬁ%@&%@ﬂgéggﬂgfﬁdual pi ctures constituting the

secondar i deog .at  eyer det,er ni ped. d Lng, -1 .

R e bt 4B Hiades SO PR, Suegtoring

o u ; I

nonodig8edan: KR e SREaEn Dl T R I PG A RS Bl decoder
4d. decodi ng process of the decoder 5d.The re-order buffer

5f is a buffer for changing the order of decoded

g!ﬁ{éﬂx%&ofraem therdecaded Qr dpfrrte B8 QhARfidPrhe order of

i splay. The -secondary video plane 5g is a nenory area

decoded piteniag pioselrdatiachasd oneidd Gldiras0brdde for display.
secondary video., The pixel data is represented by a
16l tpr!klé(r?&‘lri’c%o FenkhegVvi ded nphiviy 8gsbofes dharieignpixel
pi xel data for a resolution of 1920 x 1080.

. data for one picture of the primary video. The pixel data is represented

by aA 16-bit YUV value, and the video plane 4g stores therein pixel data
for a resolution of 1920 x 1080. |

The transport buffer (TB) b5a ié a buffer in which TS packets
belonging to a secondary video stream are temporarily accumulated when
they are output from the PID filter 3b.

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

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

- individual pictures constituting the secondary video at every

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

The decoded picture buffer 5e is a buffer for storing

noncompressed pictures obtained from the decoding process of the decoder

5d.
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The buffer ba stores, from anong TS packets out put
fromthe denultiplexer 3a, ones constituting a prinmary
w@o7o1svs eamin a first-in first-out manner aP@I/JP2006/315991

provi des the TS packets to the audi o decoder 7a. The

buffer bb stores, from anong TS packets output from

t Fdedspubrdet exeifesh Sfopesacbndfet ufPhchandasndapyorder of

audio streamin a first-in first-out manner and _ ‘
decodgdopigberash&Erps Fhekeesedss arslegudrothecoresr Apr TAeplay.

audi o decoder 7a converts_ TS- packets stored in the ,

bfFePeRRNIaTY0 VPRSP fAARS 39 e ColBECF R SIEST BACK s NP 1xel

obt ai n nonconpressed audio data in the LPCM state, a .
data GiRm AR t?ﬁ&%ﬁ%i%dﬂé%d?%cﬂﬁ’iaiy TR hi BesP et e s

repregeibag lbyg%tlgéﬁ%g%‘é}j‘?%g%%ﬁé%& S Era ARt Rr fHkS Pperetn
i nto PES , i
pixel:q%ganﬁ%gﬁgﬁ%ﬂaﬁggﬁgﬁﬁw o TDBBM state, and -
cHpae B g Rl LR, Big TH Sdbieles s, con o
oo T LT IR ) Bt AN 1 st
firstq'ogl't:fn’énr%d 'ag gﬁ%éﬂ%ésp% siate QUERUL . fimeubine flkdier 7a.
decoder . ﬁ TS

swtch 10a selectively provides

Pagkets rreadehr emide, BEROMMIngT T P8I of @Adpht OFYom the

the | ocal storage 200 to the secondary video decoder

demu12dp1EREr SUh | ChndDb-seleatity aby aprs@vodes rySapackesream in a
read fromtheBD-ROM or TS. packets read fromthe | oca

firstSter #ges2080:d ondrhe rpesepkati &ds grlephis paaeaderol8he audio
The switch 10c sel ectively provides TS packets read
decoddrompt he BD-ROM or TS packets read fromthe | oca
storage 200 to the interactive graphics decoder |ib.
Tieswutith ddabdes daswvbhedrtretifepackeppl ytogedrimahe buffer

ca insi’:l;pglEglgagc’kets, decodes the PES packets to obtain noncbmpressed
audio data in the LPCM state, and outputs the obfained audio data. This
achieves a 'digi’tal output of the primary audio étream. |

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

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

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

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

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

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

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

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

video decoder 5d.

The switch 10b selectively provides TS packets read from the
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to the audi o decoder 8a, ei.ther of TS packets of a
primary audi o stream denul ti pl exed by the
waleomio1s3pd exer 3a and TS packets of a primary BCMIRR006/315991
stream demul ti pl exed by the denultiplexer 3b. The
: switch 10e is a switch between supplying or not
BD-ROM ppplSypagketorend fagni theldcoderstaragei 2HeEo éﬁleTSfesentatlon
ackets of a secondary audi o stream denul tipl exed by
graphidre d¢eederi pblexer 3a and TS packets of a secondary

audl 0 stream denul tl€| exed by the denulti EI exer 3b.
THee t9itsportOchart eFLTHE)Y MVJ@eSaTlgqui@ et§ TeAHTPY the

packet s bel ongi n%1 to an | G stream are t
BD- RO%@éu%%Ps%@ts HEQR A€ WRCayr SpRTRES @ g é@&dﬁf}t%a&tl"e-
ecodes an g)stream read fromthe BDR(]\/I 100 or the
graph%%%é:]ecgfjﬁffag 200 and wites the nonconpressed

(T i e %, gg?ﬁ%a’ﬁ%wa%?ﬁa%%ﬁ%fﬁ%%g’éaé’uppﬁymgr
co tneSGRElH HUCHORE BT BIREER 3RO AAES SPLALDRY s, seeon
demulig -Ei%) %%%:1_39 %Pg &’el'frHletrl %x)é’ﬁ'ﬂ“ ﬁy A ggkét%%goﬁgﬁ[ﬂﬂa£9 audio

ream are enpor ari

oA S S e

@Hl@kﬁdloéﬁhst Q it %Eﬁié'e%aghﬁﬁﬂﬁlrﬁc_f P HBE su CFply;mg,

100 or | ocal storage 200 ext base

to thesmillot b8 Eec0dB! l2Geces hckhespies erleddsH tamuh@ stream
into bitmap using character codes and wites t

demul%&ﬁﬂ@%%dkﬁkfth@edéﬁilﬁﬂﬁiekaﬁ 35 ase To adkata afoaegbddhdary
he BD- 100 or the local. storage 200 is used for

audio t fierLenvensl enpl sleaddiyngha tiext STisld:eam3pequi res
readi ng such font data in advance. The transport
bufid esranEBpri3aufsen (MH)f atai hswhilohf kS dackietsh TS packets
bel onging to a PG stream are tenporarily accunul at ed.
belondhey freesentat sorean apte cempPGrrikey cttmruniBlatddcodes a
PG stream
The interactive graphics (IG) decoder 1lb decodes an IG stream

read from -the BD-ROM 100 or the local storage 200 and writes the
noncompréssed graphics to the IG plane 12.
The interactive graphics (IG) plane 1llc is a plane in which pixel

data constituting noncompressed graphics obtained by the decoding by

‘the IG decoder 1lb.

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

. belonging to a textST stream are temporarily accumulated.

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

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

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

into bitmap using character codes and writes the bitmap into the PG
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read fromthe BD-ROM 100 or the | ocal storage 200 and
writes the nonconpressed graphics to the presentation
w@e@phissss pl ane 14 . subtitle appears on the SPCE&EMR0H/315991
‘decodi ng of the PG decoder .13b. The presentation ,
graphics (PG plane 13c is a nenory having an area of
planedri .scEéene fant dttarsxonatet rithedble-RBt beh ogfthe local storage
non-conpressed graphics . The nmenory 21 is a menory .
200 i oped tforrititp conrasisd cnurdesed iy LexEST st seHALPEHI BRI Teading
current Cip information. The current Pl ayLi st
such fpnbr dat# ob iaVPR&PLi st i nformation that is currently
processed, anong a pluralii%éof pi eces Of,PlﬁyLis k
i Fher Faenepekst gddern (The RV P tenr it igh %“S packets.
information is Cip information that is currently ’
belonghpgesaedl PRamTEH BFar HTTRGEH 13 GCELTBIZERT p

s

' P Li | kK (i :
e ]
noncck R4S SBhon I, £ ek R0ehe, BEPOUPABN I Licht 2o 5

appar a and i's co ,
.of. Pl ~ [ i . =
s 91 TLBYER- S Y B2 PSR PR Mty 10

Vailhléegg%%é%as%iﬁt .gﬁ}%%ﬂfcg | @er pPahbi 8¢ StBhUSemory having an

Regi's R8 are uséd to represent the

area S bRA! sPLaUPAGK PRiBles Thee R GRI2VRESEEA dfidord4ompressed
converts stream nunbers stored in thePSR set 23 into

grapﬂﬂ&@_reference val ues based on the STN table, and
“notifies.the PID reference val ues of the conversion

r esid hembeythe iRl B héddBr $o3bsanding thEreinetuordntumilbyList
25 achi eves a communi cation function of the playback

inforappabat Ushd WerrentURE1ips s$pecihatethn.t heThenmunrireati dlayList
unit 25 establishes a TCP connection or an FTP
inforeenieati oplaythsta ingbresatzon that is currently processed, among
a plurality of pieces of PlayList information stored in the BD-ROM.
The current Clip information is Clip information that is currently
processed, among a plurality of pieces of Clip information stored in

the BD-ROM/local storage.

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

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

the current PlayList information).

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

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

to represent the current playback point.

The PID conversion unit 24 converts stream numbers stored in the
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of the specified URL. The establishnment of such a
connection allows for downl oading fromweb sites. The
W@p@rals3e receiving unit 26 receives specifi cetT/areoad315991

an operation made by a user on the renote controller,
and notifies .User Qperation information, which

PSR sdtizh ¢at e »IDhe: fepenhativerl uepdsd fddodn et IWN_tsele, tamct hetifies
controller 22. Wth the User Qperation information, a

the PﬁhubéerehcaX&ﬂﬂ@ﬁﬂ@ﬁﬁﬂﬁb@pnxeyswmnGﬁspﬁésué@ﬁﬂ&egﬂpé?lters
to select is specified. Thus concludes the description

3b angf3dhe internal structure of the playback appar at us.
Next is described the internal structure of the output
sThgengfiwatte %ﬂl&y@écRclab%‘éﬁf%t%scorrlﬂlvelc,é@lgﬁoiﬁlén%tlo of the.
structure of the output stage of thg p

playba%baapaa@ uA- s HRBwA VRE th&perghreds Wg&ﬂfﬁwlﬁab%n unit

| ayback t d :
2 oo B BB TP SRR i g o o

or odiiteslgnclets, M H R bt 408 AR s
|cat on u an addition unit 15¢g; a | -a2

for d?%?i?{ﬁﬁﬂ?ad Reibl ﬁﬁ tsﬁ. * an a2 nultiplication uni t :
t 5]
gé%l %ﬁg%%a ulnl | %%g%%f%n& lhnaj3 mﬁJl égll%:\{(lé]a% %IE{L& aé?H]dOf an'
operaley&ti 'n@deeic:') & éi:moﬂagﬁg rcgmcpdé(%loﬁt QPféft létrlo.n oBifies User
% 5 485

AONCONpres i gital picture stored in the vi

Operagf%‘?‘:i%rfo%ﬂapyoﬁ‘ twﬁﬁ@ﬁ”ir‘i&:@écc%soﬁhé “FeratiBg $6ALiMNGd by the

positioning unit 15b enlarges or mnim zes

user, ( Jco € 1%L %drﬁ&bl@e?oﬁﬁ: ONRR e5S e Qg £ @pé&'a@:tl'é)he 1%E©£1ﬁ£‘tlon, a
the video plane 5g, and changes the position (i.e.

numbe90§fté0§t£4§3m e angemerh and OkBENHEaL+&H 8F eselect is
based on Pi P_ scale of the netadata and the change of

specikfggposition is based on PiP_horizontal _position and
Pi P_vertical position. The a3 nultiplication unit 15c
mrhbk pidresudey #hd Kasspiptiamcer the internal structure of the
playback apparatus. Next is described the internal structure of the
output stage of the playback apparatus. FIG. 23 shows a structure of
the output stage of the playback apparatus. As shown in .the figure,
the output étage of the playback apparatus is composed of: a 1-03

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

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

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

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

pixels constituting a noncompressed digital picture stored in the video

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

The scaling and positioning unit 15b enlarges or minimizes (i.e.
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of a'3 the |um nance of pixels constituting the
nonconpressed picture on which scaling and positioning
whaone/ossesr performed by the scaling and positiPCi/aRp006/315991

unit 15b. The nultiplication unit 15d conbi nes the
nonconpressed digital picture created by the a3 '

scalimgl)t & ploncampoes 26+ tii%gahmn{qtpwi Flep Rtk Thurhe FAdec gflane Sg,
each pixel by a transmttance of a.3 and the

and ¢hanosPpitdss @asdt§PR al(ipe et BPelk@Hned -by Thige gnlgggement and
mul tiplication unit 15a multiplying the | um nance of

minimdgelsiphxate baged ot Fisnpeabacd éhﬂm%iaaqlaft% apHeklepyrhange of
obtain a conposite picture. The 1-al .nmultiplication '

the ynpesiBEnmUl til | 23254y a PRansRi-FLhprdrted. gpsitiee  and

. lum nance of pixels constituting the conposite digital
PiP_vgréigrbRO%d4&Ee8- by the multiplication unit 5d. The a

iy B gLl Lt 10 I 4P G 8, LTS 2RSS e
ot oo BRSISHRILERY Gy oL A RO GASIISL LR AL G
on RS S55 S L ALLEL DL S PRl DYoL Tl scani

and §§§y%igh§§é $hf% dshransmttance of 1-al and the

nonconpressed graphic created by the al nultiplication
uniyte il £ 0 Ld Rl ¥nngnt Pe A BLABNESs AhLachcBhyfdsdbl @igital

transmttance of al , to thereby obtain a conposite
pictPlLtMeEredEy! t82 gY! hh@%ﬁﬂé@ﬁdﬂﬁ!dn,iﬁwwlﬂdlelipmng the
y a transn1{tanceof [-a.2, the lum nance of pixels

TumirfEORet bf WaicA%1:ha giygé tralanBh St HEfc e b8a8 e b Y thB&oncompressed
“multiplication unit 159. The a2 nultiplication unit

digithll piadddePbi&se Wy 2 hlel BRSITGL BNSE @ft ivh unitheSa multiplying
| um nance of pixels constituting a nonconpressed
the lghapkice 6t eneH gikelln®; bRfrehatt t¥vengs aphi-os , des ederebg obtain

The multiplication unit 15] conbines the nonconpressed .
a comhayiittal picture. :
The 1-al multiplication unit 15e multipiies, by a transmittance
of 1-al, the luminance of pixels constituting the composite digital.
picture created by the multiplication unit 15d.

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

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

in the presentation graphics decoder 13c.

The multiplication unit 15g combines the noncofnpressed digital

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

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

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

a composite picture.

The 1-a2 multiplication unit 15h multiplies, by a transmittance
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picture created by the |-qt2 nultiplication unit 15h
mul tiplying the |um nance of each pixel by a
W e@nem3dg ance of | -a2 and the nonconpressed gr@Epit2006/315991
‘created by the. a2 multiplication unit 15i multiplying
the | um nance of each pixel by a transnmittance of a2 |
of 1-08,t hbeehymbhtaia of covpdsi teorpitettwtdng the Abmital picture
transmtting and receiving unit 16 receives, from
creatgddedrheappaitaPlscebifetiéd Vi°d-an HDM ( Hi gh
Definition Multimedia’lnterface) , information .
r 8har @2 ny ke ldpphi ek udnitaddit FRASAPLEeS t P Retransmittance
a ected via the HDM , digital

pg@gat us, conn : _ .d .
‘of a2poHee BEESSEFSy PE Dl HhtRIFES tHy UERBI cB NP RGPS/ S§Rdt fEaphic

storefloi iy By CAE TR ef o ESERE dins e
- d i pt.ion.of  the hardwar ‘ s
A A, LS el S B
: t t f . . : .
s eSS AL S BB S B o e
vonin S (s LURELbOTALL 1, SEBLELAEL, LD 48 o fonFheforesses

N ug é, e,£0 22 J-S d0f 5 -
srapnif LB LS 0o BB AR G Bamastipelirying ene
lumin%ﬁce FLP Lonf é)?.lxeﬁ’ﬂnb% 43 AR A tHX-006003 | Ao Whkkehd- obtain
ese conponents performthe processes based on the
a comE§5i§§t ZedurEhe followi ng explains PSR, PSR14, and
SR31. The word length of a PSRis 32 bits. The bit
| @gatimns: nghespeatiave Ride iddng wwonst § retégonef wan dnother

of the PSR (32 bhits) are referred to as bO to b31.
apparHet€ conhectestvisi gnHONT At ghitlefdhithen PERtisedsh Tederface),

b31 while the least significant bit is called bQO
informRSRIA >rddBdi2GAr s aupaliiat- uas shgdnerensiv t PSRRI tha gpparatus

shown in the figure, b8 to bl5 anong 32 bits of PSR14
connerepdeseatishe HDMI, digital noncompressed video obtained by the
composition of the multiplication unit 153 together with audio data
combined by the mixer 9a.

Thus concludes the description of the hardware structure of the

playback apparatus of the present embodiment. Next is described the
software structure of the playback apparatus of the present embodiment.

The controller 22 shown in FIG. 22 is functiohally depicted in

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

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

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

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

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

PSR is 32 bits. The bit locations of respective bit data constituting
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a stream nunber of a secondary video stream and
identifies one of a plurality of secondary video
wa@reeamsosvhose entries are witten in the STN PEDIE0E315991
‘the current Play Item Wen the value set in PSR 4
changes, the playback apparatus plays a secondary '
one wordert s$heeBSR c(@2respondinggrederhed sut agapQdoabBer tege, the
change. The stream nunber of the secondary video- =
most shgrddrhcehtrgr1af the FER tpcahéed M3l whilrathe leaskprgniticant
~.and then may be set to a value ranging from1l to "32"
bit ipycghéedlRfback apparatus. The val ue "OxFF" is an
unspeci fied value and indicates that there is no
s6E6RAAry video streamor that a secondary video
stream has not been selected. Wen PSR14 is set to a
vatie ?3%9??@V?tgﬁ% agsiggmenb1n HaRl&ar value is

ST L3 L BeAEr B SR8 PRat S bt Capageents

s oo O, UL PLAUSOch SRR AL L BRI B o oo

S 0 5 R P DS 50
. ; ! ; , .

o HOPUAGTHI Sal . A g

the pgggggfﬁg%ﬁa\ﬁugggﬁggé’ 2cke ARRANAL YSabs SaRAb) %_défrgsponding

d outputting the decoded vi deo.

to theFRRR931uEl G A0BhshowsRi.t AssSiGREBRL nibd?SB2%hd Becondary
bO of PSR29 i.s HD Secondary_vi deo_Capability, and

vided Bdireahest Wmtihen st bet ptayhack rappanavysud s aEahl, e 288 then
playing a 50 & 25 Hz video,i.e. a PAL-format video

may b8 lse@ard kv BAief Fapireeeromde “ofo a3PAlyf Biiepllaybder apparatus.
streamin 25 franme/sec node (Ib: HD Secondary Video is
The veapabt@Fmr iwhehhetspdded fledybatke apphriatiisatss capeblc@dere is
of playing a HDTV secondary video (Qob:. HD Secondary
no sed¥bféary videoapaklae)or thhe dlseabnBSRP¥iideo stream has not been
50&25Hz _vi deo_Capability, and indi cates whether or not
seledtkd. pliEAraPERAS by BEtSTsa oapalsl eangipy diong a” 50 &325, the
set value is interpreted as a stream number of a secondary video stream.
The b3l of PSR14 is disp_v_flag, and indicates whether or not the
playback apparatus is capable of playing a secondary video (lb:
Presentation of Secondary Videc 1s enabled; Ob: Presentation of
Secondary Video is disabled). Here, HDTVmeans a vided with a resclution
of 1920 x 1080, or a video with a resolution of 1280 x 720, and the bit
of b31 shows whether the playback apparatus is capable of decoding the
video and outputting:the decoded video.
<PSR29>.
FIG. 25B shows bit assignment in PSR29.

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

whether the playback apparatus is capable of playing a 50 & 25 Hz video,
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Hz video, i.e. a PAL-format video stream (I b: 50 & 25
Hz Video is capable; Ob: 50 & 25 Hz Video is
w0 p@apsshe) . Thus concl udes the description oPCT/NER0BER5991
.set 23. Fromnow on, the PlayList processing unit 41,
the Procedure executing unit 42, and the Procedure
i.e. exeBUtidgnainividéd stiéame rdédcfirbmed/s&t moedd lee Bi PAL-format
control unit 43 has various processing, the
videodesraanptinoRs i &ragieverci mod@bddi: néhtS<ondbny m@teecmgts capable)
control unit 44 has little connection with the main
or whédrustioé pllhgbpriespparahbedisneanablandf theyerplaah@ty éﬁcondary
is therefore given in Enbodinment 4 . <Details of :

- videoFufbt | B aecsindasyuVedgo : iP|inpesb 1Pt ocessi ng Unit> The

Pl ayLi st processing unit 41 achieves the PL pl ayback.
TihePldy Lo%t PRRIT edsi 19§ sdhiiz_vidiqsl §9sahipbryi oandf infecates
primary video streamthat corresponds to a section
whetherosy 1ipt the RIEERCK PHE%?W%éSPF%W}?Je‘?nCi%P&F%Wcfh 50 & 25

In synchroni zati on th thi P L

K ViRt Las CNeEOERGL Hibs Toeaol o & bf By A or 11 fpables
of a_seconda Vi de t t hat ds t

0b: 5@eetz§nﬂrf A egue,sppﬁg%%fff%? Yine to oo

Pl f the S f
Si ? fun%??nﬁ]iet RSF’ %f’?%“{:(?rbr ;%bflhayé%gceteiﬁr%ﬁ mtton.
Of %%;%ge#ﬂ LFng?m ﬂl ecersos e J_fn?)r u?‘ﬁ%ng:f'lng tﬂep@gggedure

n anot arises, "or whe

ure éXGCU execut a pr edet erm ned

: Stsfl%%@ $¢l eclil'pow{t% d%ﬁt apgl M\ééf %ér%éér ?@H&:Qé@)&f

a neMIsecondary vi deost ream i nt o0 PSR14

descrﬁ %XQ clg %ﬁ@@ﬁ%l’:‘%ﬂ@o@iﬁeﬁtSfcoﬁﬁérrylﬂlrfbe%oﬁ:'?:gﬁrﬁnlt 44 has
cor ing"to the stream nunber witten in PSR14.

llttl%eEBhﬁ‘&c‘@JforP §B’th4‘tlt1@li§a1@f‘§gbﬁ§ & SeROpdasyny |éi&5bdlment, and
streamto be selected. The reason why the stream

the e’é@l@ﬁht@@n proeeduegors gresutied mbeainbet Phayl tem
information is changed 1s as follows. Since the

SKuectabhe 65 mradidedIwsthucespedt: Poaghtht phegessfing Unit>
Playlteminformation, it may
The PlayLlst processing unit 41 achieves the PL playback. The
PlayList processing unit 41 plays a portion of the primary video stream
that corresponds to a section from In time to Out_time of the PlayItem
information. In synchronization with this, the PlayList processing
unit 4i causes the video decoder 5b to play a porti'on of a secondary
video stream that corresponds 'to a section from Sub PlayItem In time
to Sub_PlayItem_Out;time of fhe SubPlayItem information.
<Details of Functional Structure 2: Procedure Executing Unit 42>

When necessity for changing a piece of PlayItem information to.

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

the procedure executing unit 42 executes a predetermined stream

selection procedure, and writes a stream number of a new secondary video
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happen that a secondary video stream which is
pl ayabl e according to a piece of Playlteminformation,
w@ 200183 pl ayed accordi ng to anot her piece OPCT/JP2006/315991
‘Pl ayltem i nformati on. The procedure executing unit 42
: brings PSR to change in status as shown in FIG 26.
stream gntoePshbhs (e §3&v¥a§0¥raﬁ@@¥¢w dtlavfe 3 &CGRALRYY Video
vi deo stream nunbers in the PSRl 4 . In the fig
StreafhaCeRrFANG AP HRE nEdiRaT RATOERVFRILRD o FRBPSRERS Setting
ual to or less than the nunber of entr witten i.n
of PStRﬁ J%%

8 ﬁﬂﬁﬁﬁb&&f 3t RECPRAFY e =Cand P d G OFfE-
ammé«?wﬁ T isgky 407 ok 6o Sr?r‘éa%%%ﬁggs%%ﬂ%eg ed when
i W R
1o pob ) 905 490940045 BELEYS E?%fteg?{%f?ﬁ“ﬁgf%?'ay”
happedt EALE Sy H%é gﬁaafr &dd g‘lﬂ'é%}h vﬂ'ézsc heﬁa ? I{%'E%%ording to

rawn w otte |nes In

a pie\kgﬁ%f@%g PEQI??LHE'BExﬁa’HHn,d@BﬁEHk Mdga 2L b€ a‘é@o'fﬁlﬁ #Bnother

e’ status C anges . The procedures for setfing a

pleceS%CEO@g§§vj§/téﬁll deGoshheagy nunber to the PSR14 include
Procedure when pl ayback condition is changed” and

" RiRCcpasEIe xSt ey GhaR0E? ity inREUBSREX o clBifge in status
"Procedure when playback condition is changed" is a

as shPPERAUGe AN bRI@XLe6 shedsWhe stdte: St sdnss wfortd®the secondary
pl ayback apparatus has changed due to sone event that

vided ookedp Betbd 1t thehplmRiack Bpphe digsrdhehePracetiuakid” means
when Stream change is requested” is' a procedure to be
that exeeuled ofhegre PAR14derequeduesios Ieschamyeha rambeanef entries
The "Procedure when pl ayback condition is changed" and
writtePr doete eSThembSer eantibhahigey i emeqasst &4 degalagtlieeam
sel ection procedures and are described hereinafter in
détha [cewint NInedbiEheeans ftheicHal t She Thrcandagins vilgleo stream

FIG 26 synboli cal I,y | nd| cate the status transition
number of the PSR14 is “0 the secondary video stream number of

the PSR14 is more than the number of entries written in the STN_table'
of the Play Item, or (c) decoding is not available even if the number
of entries written in the STN-table of the Play Item is in the range
from “1” to “327.

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

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

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

due to some event that took place in the playback apparatus.
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of the secondary video stream nunber set in PSR14 .
The notes attached to the arrows indicate events that
wWao pdogoes3oeach status transition. . That is to sSEYT/JIR0G/315991
26 indicates that a status transition of the secondary
vi deo stream nunber in PSR14 takes place if an event
slibh MRroceshreDBRN  StreEnghandst Fedpauestedr t1s a procedure
Pl ayLi st pl ayback", "Cross a Playltem boundary”, -or
to be"gxeaird efEMaflEsHSHT BABECTS0ECUFEANEY # eHeS¥ g to
FI G it can_be seen that the above-nenti

26, ned.
oPBE SRS 47 WABE HIGHPBEEPTHIe OB ' R HRITT aRef L P5RCSdure

e e S Al VL9 (b LV e

" [ Val_i d" id, " Val.id, Valid"
oxe oph BRI Bl 0,00) YL ged Migilhaces.
- ment | "B | [ Li0n_ LS. ...
SHBXCTRIL P08, DOERHLS AISD BLAYBRLK SOUELLL SR Bostion
d' i f i d
or i CTHGHREEEy |8 R LOLIRH DL 1B, gsoRBRLY, Vi doo

Fahlout,0gs ARSCIRES cbNE, SRS, d NAkIELLI0SYedfte (BRI UBigger

transitron. e event S ndi cates that the

each %@9’%%'&% ; e({}h' opdedknd bey plrayhask 1 ARPasEdHIShat & status

suc e secondary video stream nunber in

transiSRdA &6 (L. 68hL3d A an deBsResbih admrluen (EXd) takEBeplace
event "Start Pl ayList playback” indicates that a

if anPka¥kack.@ aaesschasedsion Plandhgst shesrdgen, steaahedplaylList
When such an .event occurs, the "Procedure when

playbBbRybacicreerdi 4i @ﬂab&télhaﬂt@ﬁﬂfdairy”e)i&w_t elermnthtitdepPlaylList
- secondary video stream nunber in PSR14 is set to be
playba¥al'i dicullhie eveptfédermy nat €IB.aghj sit ptayhlackeen that the
i ndi cates that a pl ayback process based on Pl aylLi st
abovehasnbtened emvicedtieds dre hst yrdeficstreddvitdrat shetmistchnsition
) an event occurs, the "Procedure when playback
of “Iewdldid FertrvaldbadngetVal ki not Irexeelciutedcclarel t Ge the other hand,
secondary video stream nunber in PSR14 is set to be
statusltmealdid’ions of “Invalid — Valid” and “Valid — Valid” go through
the dotted-line frames. That is to say, the above-mentioned “Procedure
when playback condition is changed” or “Procedure when Stream change
is requested” is performed when the secondary video stream number in
PSR14 is set to be “Walid”.
The following describeé the elvents that trigger the status
transition.
The event “Load Disk” indicates that the BD-ROM has been loaded
in the playback apparatus. In such loadirig, the secondary video stream

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

The event “Start PlaylList playback” indicates that a playback

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

the “Procedure when playback condition is changed” is executed, and
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-when §UrBeRn| AVPEREFGE Sy VAR ¢V ELQG

The event "Change a .Streanl indicates that the user
requested to change the stream |f this event occurs
wob@n/otd3e8s secondary vi deo stream nunber in PSRIAT/IER006/315991
"Invalid" (indicated by "cjl" in Fig. 26), PSR14 is
set to a value as requested. Even if the value that is

. the seepnflary hviramptireamcaeBzen BSR4t feapehurdre teeid”-

value set in PSR14 is treated .as an "lnvalid" val ue.

THRE §¥ent Wi neitat U Wlsh s 3 e | Rfecad sy iatea playback

event "ChangeX a, Streani, PSR never changes fro
procesgaRser 1 g/éPYle.Sfo}Patsh]%e%@ﬁ@rmH&ﬁa?grf éﬁtum%ﬁﬁifgo&d that
a Streant occurs when_the, eco%a}%y video stream ‘
FIG, 2 the, "P d St o ehonga fs
, e. "Pr.ocedure when ream change _i.s
when pLeiRAT RGOS EbYadd: SIENGER BRRIE FOoGarots SRdnghy secondary
., val ue. Her t he set_when the.” re when
videogSEESHR RS 8 :éggggs%%dségfwe%%cutlgggr%g%uhot be a
v e Lre t he v Thhs. dis b S
! glrh%cgg%ﬁg m(%éér%ygft Ee’glem?% %ngjé@lscar%é’uggtg‘gd&%ggs ezf requested
f ti cl ugd i - Ld ;
to cHIENLA0 el ude and Byahbalue Lh Hhe RiSTbery video
strediHEf changesgh oM Vel d 16671 nYAaki dareiny hejbecausey. 26),

rocedure when Stream change is requested”

PSR14?§C.§UE§§ tdhat BIRL deesefistheconsyerd nakhd " valhe ©uentis set

oss a Playltem boundary" indicates that a Play Item
in trﬁ%uwagryn@ﬁ,sa&%eré Ras$edst Hede nuntte rPl aie | v£Nadadany PSR14
i's a boundary. between two successive Play |tens,
is trkamelYad HOSVIhivanibetweer.t hehendiof ia pheceting Rlraysition
I[tem and the start of a succeeding Play Item
trigdeeksesnthectrunt Sunargsk weStRlcayn”l, tEIRnetdr thengy®efitom Invalid
"Cross a Pl ayltem boundary" occurs when the secondary
to Valiideo stream nunber in PSR14 is -"Valid", the
"Procedure when playback condition is changed" is
exec ihedotiAét drariche iéx event ofClofngehe SPreselurecustrewhen the
pl ayback condition is changed", the status of PSR14 :
secorglatryeyideetsirasmt oy iig"PYR14 densSVakid’o (ipdiapted by “cj2”
Since the STN table is provided in correspondence wth
in FIgagR) Pitde 1Rragedure when Stream change is requested” is executed,

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

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

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

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

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

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

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

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

of a preceding Play Item and the start of a succeeding Play Item, between
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if a Play Item changes, a playable el enentary stream
al so changes. The status transition is ained to set
WO3R1414308 a nost appropriate val ue for each PlByT/ir2em/315991
by executing the "Procedure when playback condition is
changed" each tine a Play Itemstarts to be pl ayed.
the t GuceFsskveaPlavpithart sHoWhagvanpr§eessi n§lpy bkedppandary”
of "Procedure when playback condition is changed' for _
occursedhrridhy eeElagr RO Strgammpes1iniRSRId épeciaddd”, the
whet her a secondary video stream having the stream
“Procggrbervhest Piayieshy 2ondht i fesChaw sl f%ﬁ%?guted- After the

execuianpart Sgi SPEPRRATIABPOP R DA CRLELPa: £ iAried”, the
scar TS LSEEORRY Vg CopAN | of (Pe 0,835 oy
sinccf AU IR, FoBRE B ML APG, L LSAMARSEL LG BY LI o1cy 1eem,
ie 2 SUFTEIASL, IESTRR o0, SLicpL s Blle.

staci SESER0AR LI 41, 8o, GaPOREL Kook fnEOpR A0 AT v

for eégﬁ P&%%g&&ggwe%&ﬁgg PRDIN I e qiBaNs SRR bALY Bhdition

ecodi a frame or a 25 frane/ sec picture

is ch%%g_%eﬂcsa&{‘dci%_t BUBE LPOTE &b Ssf it PhBYBACK1a Y.
addition, the video format and frame_rate are

Writd em7 Wi g hipn A1 BENLt el Riinign 4 herséeSAMAL prodatiere of
of the secondary video stream V\ﬁet her the HD Secondary

“procédiiee Qﬁ@l@bﬂ)iéjbéc&nQ:ddaﬁtﬁ@n&ig5ch&n§édfecfc@ﬂwﬁidnidta¥y video
" are present is shown in b O and bl of PSR 29. Checking
stredmdese settings in the STN tabl e agai nst the val ue of
bl in PSR29 allows. for determ ning whether the
candgtémp5L A)itiis shecsdd etet BEt ersddumdexgcutdeansiofeam having
Step S51, Steps S52 and Sb3 are executed. Step S52 is
the sarpadgmederssep ifroPSRUMgEaiy sfhieshere tied lowibercafditions (A)
and (B):

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

Condition (B): the SubPath Type of the secondary video stream
is “6 (i.e. asynchionous Picture in Picture)”. '

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

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

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

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

STN table, in the stream attribute of the secondary video stream.
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Streamentries of the secondary video streans for the
current Playltemin the STN table is O . Here, the
woenoneis3ed Stream entries of the secondary vi dBOT/JP2006/315991
streanms in the STN table being O neans that there is
no pl ayback-permtted secondary video stream Wen the
Whethapunbee HB fecondasys¥iondafypathted-stashbheufbes £A PBR/1deo
14 is maintained (Step S53) . This is because, as |ong .
Capabadithewe presritsdsorary ivikibandset ednPehad -ndhasddnd these
permtted to be played in the current Playltem the
settipgsrigntheabTé tefolpSRIauNshdiled vBe upebhiliedn Bk4® g3dows for
is a judgnent step that is execyted whe ,t(ge nunmber of
determi pahgh BHTeEs tHP Fﬂ%d%%%%hd%wyl§iaéal§?+% ms in the

STN table is judged to_ b 0.in S S5 S
e B R U
t d_ i PSR14 i It NE .th t { ot al ‘
SERLErSAR {0 Tnet Saeds i SR Pt e SRl prper of

Streafi S GO PO ALCo e NES IR Srepesior (R FRgier Fayiten

o PSS U8 U LA e ot o

fll hart of Fl 28 her.ei : j S ;-
s IR A 8 8 S TR Sl s .. -
no pl\%ggetav% —pﬁ?ﬂﬁﬁ%tt%gl' sdBbSad MAGTRRL 8t8PhS HiREn) HEWiMfhber is O,

er the secondary vi'deo stream havi ng the nunber x

the seBbh@HPTiHRE SRt hoRbEB)in PaReNst e reaRdbihed (B 553) .
I's sati'sfied,- PSR14 is set to- OXFE in Step S58. The

This Y8l HEcAEE iRdiieabesst hiadrad isLeRNEaEY YA EROViSIdeamrbas that
not been sel ected al t hought he secondary video stream

has bBEADSE it tRAREE bs Plalyied. ihf thdicunadrite PlayFedm,j nthe current
PSR14 at the execution of asynchronous Picture in

valuePo€t UER, 14 hhdiRdobeduetaiveh. st ream change i s
requested” will be executed in response to the user
o[stkeat $9h .1 sHawewdmeritf sthp Stateds avaberedwhP8RiZE ingimber of
Invalid,. the "Procedure when stream change is ,

Streaheghesied bt ithensd candaayt eitbey ehratres inhehaSBY_table is judged

operation is perforned and the secondary video _stream :
to be not 0 in Step S53. 1In Step S54, the following are judged: whether

the number x stored in PSR14vis‘ 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 S55).

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

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

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

indicates that a secondary video stream has not been selected although
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£ the HESF GIRERAGN € oNBIVENBAS LAY 1S ABTEBY NARBSE A RIR o™

wi Il never be played. In. order to avoid this to
happen, it is designed to set OxFE in PSR14 at the
wezx@cio1s3e of asynchronous Picture- in PicturePCiiEn@s15991
'val i d secondary video streamnunber is already set in
PSR14 al t hough the condition (B) is not satisfied, the
the spoabdary vigebnsaierednigeep 185PFR14 Hruadsdel ddethiparalue is
description of the "Procedure when playback condition ,
set 1psPEhhgédthe mxasusdebrefamy wicheensys damture & Pixgyre, the
a flowchart showi ng a processing procedure for
“Procedlise ey $HeaRbshangsot DpERREet st dahl R exereitas tefesponse
Playltem In steps S61 tqo S63, the checking of whether ,
$§nvalld,

erformed on all streamentries in the, STN tabie.
the “%5 i 1

REPETER e STHERRFENIE LoNPRATIYPDS LEhRCY ggguted even
wnen ERE Tie &t At Lot oy oot RS 53T Berean
witd YOEP LSRR BB Bl £ PREL BBl RS bsnea
<o == BRI OREF o} YR SRR L £ s o mgomure.

PRSI SRSH RAEPUA R Rl e RSB Sk momas

r a secon

Ifdeo, St ;| e ST, £ : . .
s1snf e SRR b, SIS S0 UESHYEEL o9 mancainee

(Steﬂ wdgient step for judgi ng whether a secondary video
stream satisfying the condition (a) is absent. If YES

i mhleeRo b tddX RhE isssetpdint Be ASRM rasctiiee SiHEAMLayback
nunber of a secondary video stream (Step. S65) . If at

condil@ast i enehSegdacy ¥i decorsddBamisRb stybag. t he
condition (a) is present, Step S64 is YES and Step S66
| FIexe@d etk &N f3bephS66, showing a processing procedure for
selecting the most appropriate stream for the current PlayItem.
In steps S61 to 563, the checking of whether the following
conditions (a) and (b) are satisfied is performed on all stream entries

in the STN_table.

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

_frame rate of a secondary video stream with the HD Secondary Video:

'Capability or the 50 & 25 Hz Video Capability, the piayback apparatus

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

- stored in PSR14; and

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

is “6 (i.e. asynchronous Picture in Picture)”.

When these checks are completed for all playback-permitted

secondary video streams in the STN_table, the proéedure exécuting‘unit

42 executes Step S64.
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a judgnent is nmade on whether-, anong the secondary
vi deo streans satisfying the condition (a) , the first
W@ emontksny vi deo streamin the order arranged PCI/i#2606/315991

STN tabl e satisfies the condition (b) . If it

satisfies the condition (bg , OXFFF is set in PSR as

t s ept I is ruirbegnit step vgoigebeshe panseporsiagy video

S67. If the condition (b) is not satisfied,- a - .
streagetdridgdyyngitdecsididdmrwioses sbeeam Ertly YET R em $%4, OxFEFE
. n the STN table is sel ected fronnannng'the secondary
is sefi g§Botha FERAE 3atthd yitdgalhneuletididh enSeapndamndides” strean

stream nunber of the sel ected secondary video stream '
(Step. §68¢t in PSR14 (Step S68) . Through the procedure,

(e T 2001 0B AL SECONALY YLD SLLSHLIQ U o

o <S30EL e Al Sl on procetinges o) stins Ui o
. howi [ - of ,.the "P

L B
, , . a : (0] ,

s AR AR L eSSBSl e,

orderd %?trgﬁgéé;i:t PEHEL ggfﬁ\]v LAg Y néé‘%j?sffhi dN thBi 80588€1 ohgl)her If it

the se ary video—streamo e nunber x satisfies

satidhesf %lxé QMR+ ¢oRdiY) onsrEA) 1 andt(B) Pk Gheekedsd Miam number
~ Step Sr1. Condition (A) : based on a conparison of the

of a Wedeaqkey Mptgndtheaneinateeiddy.t he HD Secondary
Video Capabil-ity or the 50 25 Hz Vi deoCapability,
t her phayhagck tappafst us het eapablreeaf Plsayiondady video stream
secondary video stream specified by the nunber stored

whosd Bt P &ntagdedaitdictibep {Bihe dme r3phBais sEypeted £ among
secondary video streamis "6 (i.€&. asynchronous

the sEEShdE®Ey vIddD stoea)s sahlsByindese cohddksoar(@), and the stream
conpl eted, the judgnent step of Step S72 is execut ed.

numbdm o$t epe ST ectgdudgnentarg natke enrebst hersethelmdkéd (Step
of :

S68). Through the procedure, the most appropriate secondary video

stream for the current PlayItem is thus stored in PSR14. Thus concludes
the selection procedure for selecting the most appropriate stream
number.

FIG. 29 is a flowchart showing a processing procedure of the-

“Procedure when stream change is requested” for a secondary video

stream.

Assume that the secondary video stream number x is specified by
the user operation made on the operation receiving unit 26. In this
case, whether the seconda‘ry video stream of the number x satisfies the
following conditions (A) and (B) is checked in Step S71.

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

frame rate with the HD Secondary Video Capability or the 50 & 25 Hz Video
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Streamentries of the secondary video streans for the
current Playltemin the STN table is 0 . 0" in
wER@p/oB3a8 neans t hat no pl ayback-permtted strRerIRr2906/315991
"present, and the secondary video stream nunber in ,
PSR14 is maintained (Step S73) . Wen not "0" in Step
Capab$72tyt hehd pdgybatk simmrefcust &p Skble efepl@ ¥y lansecondary
Step S74, a judgnent is made on whet her the nunber x
videoosttrhemsepmniddeyg by debe sturdmm spesiedi éd BIRI4e anser
operation is equal to or |lower than the total nunber
- ofConklétsonetdn: ehhe B Hatht RepSTN ttalsl ecapadawetigeo strea
the nunber x satisfied the condition (A) . If it

1s “esdii of | esYRHEXEHE PieRYR)In BAckr8am specified by

the number x is selected and set in PSR14 (.St S7
WAETH SRO-RPSSCEECET AT REMPLabRENDSt é%d%?ersé‘t gE@g i)S§eP 5§72

) execut ed. The ment, step is, for judgin ether th

5 exRRRE x TP B ot o OO bt e T IEeeE . TEE gitBer of
"entrustnent nunber” which nmeans that _th selectuﬁg 9f It

Streamentpis ppiiH PRaPRITBE JAASPYSWAHES §eT &dm Fort$He PLayltem

oL POV oo L) Lo the oprel Lon B e v
e ATSPLY o5 oL YOS 1100 R 1y s
- i f st S78 to S80 i d. | »
Hmlntﬁggepgggggig%ggéfng,_?ﬁ: check?ngof Q;efggrepﬁ: n
T gfHea) c!’cg“@@@ﬁ'ﬁ'engs, & 5 3hifchi stPebEdIRE 0N akkecuted.
secondary video streams witten in the streamentries

In s5t8b dMe STNdaRhe 1 Candé dnomhd@ler tRASRARA R of the secondary

conpari son of the video format andfrane_rate with the
vided P SEeEANRGREY rYbdas, €apabidd byeottidte 130edub thizo¥ildaer than
Capability, the playback apparatus is capabl e of

the tBLAYirRERrSSEQRdadradnent s1ssam speeirii esbhy abRevhether the
nunber stored in PSR14.” After the | oop processing is

‘numbeeX &Cubells f Whbtther cahdleiast (Ane sketdrdapyisfides e eandition

satisfying the condition (a) is present is judged in
(A), St epr&&i.spdciiftiedsbpresemunbarseconda&lgciiedeandtsadadn PSR14
whose
(Step S75).
When NO in Step S74, the judgment step.of Step S76 is executed.
The judgment step is for judging whether the number x is OxFF. Here,
“OXFEF” 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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Stream Entry cones first in the STN table is sel ected
from anong the secondary video streans satisfying the
weondiotsseh (a) , and the stream nunber of the Bel/a&Red315991
secondary video streamis set in PSR14 (Step S82) ,
: Thus concl udes the description of the "Procedure when
framestaeami thangeHD Secegdasy Fddebdiapaid 1séyordahy S50 @@6 Hz Video
stream According to the present- enbodi ment, even if ,
Capabdapt sy abie Pievbaakr3PRATGEYSs i F etk Ofr BaKingia Fprondary
secondary video streans recorded in the BD-ROM or the

video| geapamt pejdiachbretPe R iBwres t8ePEREE: Picture

oPChPay " 167 RERCRTTEE 1 Rt bt ELBEE A JoRst one.
cecongi R e e tany (55050 O Yor e Tabinl Doty 5o uases
tn SIS SoBhealhl 1 S SRR o SRR T BARS "R wnose
e OBy e et BB b PR S bR Rl mons che
secorfeEltt Sl BBl oo FAOIENL 2 T8 BARRRY , ang the strean

augeA0es Dl AHNACKBRNALAT USi ddd RELLARM BT SLUT S, TBdR14 (step
i cture and a processing procedure of the playback
S82) .apﬂ%%té& CeREdiRg §0:4:h8,1dR)a o3t kHEt YpBocedl® when stream
specific data structure to cause the playback _
chang@PRar akYSe Pesd o Piab UsScdiidihe iRl StRESRENT i N
extensi on_data within the internal structure of npls
- fidRoshong totid FBesdik aodfimera)deén if unplayable secondary
cal | edPi Pjnetadata. FIG 30 shows an internal

videcSbEuehns €1 pirBeeRt Rjitgtiadakaondley | eialkd shechnd recorded in
indicates a close-up of the internal structure of the

_the BBi-RiMmeiratiad d.ocAlssshasme, byhéhe isl saddtioe totuset héor Picture

Pi Pj netadata i s conposed of nunber of

in Pijcheradairee hhatktlentaliegbachlagpseresisois capable of playing” by
net adat-a_bl ock_headers, and n2 pi eces of

execRiiBpne tradakdjuEork seleThéng eadubsaeuem® stagepat dscerdingly,
cl ose-up of the internal structure :

even if the total sizes of secondary videos vary from each other and.

there are differences among playback apparatuses in their capabilities
of playing secondary videos, it is possible to cause the playback

apparatus to‘display some kind or another secondary video and to execute

Picture in Picture.

EMBODIMENT 2
The present embodiment describes a specific data structure to

cause the playback apparatus to perfofm Picture in Picture and a

processing procedure of the playback apparatus according to the data

structure. The specific data structure to cause the playback apparatus

perform Picture in Picture is present in extension_data within the

internal structure of mpls file shown in FIGs. 11 and 16, and is called
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of the netadataj bl ock header. That is, the
net adat a_bl ock_ headers are nultiple instances
w@enansesl fromthe sanme class structure, and PEDIPA@EB315991

the sane internal structure as indicated by the | ead
line hn2 . The follow ng descri bes each field

PiP mebaditid.ut Fng. BoeshetsadatintelrOak_sieadsmure of the PiP metadata
ref _to Playltemid[k] : This is a field for

The leadi tané rigla ipdagRtean : iidCJGS?quBiU@yIOtfeﬁflR] iplemela stavgérre of
of Picture in Picture. The STN table of the Playltem

the PiRdieimdedaby Ahehoeh by Pieaayiesdmlia kf]mlrruéihesi’bﬁ’_énetadata is
therein a reference val ue of the _ ,

composef_t 0o ec onaley_of e asieaabd pefigntries, nl pieces of-

seconda_% vi deo_streamid) . In _addition,

etadr’:@ﬁ_bNFkP gpresm | ad |I??_1P|3r§cﬁﬁpj3ﬁe?’a%é‘%e&a€)atﬁa%l‘f%k%e
B LA 2 R S ook UL R 2 Ui
tly findi t bl
ot thf %%'%’éea 508, SoTE! a2 Bl obk feader a9, A0ere ave
multl??i atn%]e sé%fgﬁgr?-éee(g %ﬁ{ ¥h¥' ggﬁ?e-sc;l %%msrjcgu&lﬂlre, and each

O\NI ng
f [ ,
has tﬁ§ ?aﬁ%aﬁ( ;ﬁr{ ;if}]g?xz@éeﬁ?%%étgglrgcﬁdaﬁc%% L t%%eleSJ&\';Eﬂ@ ¥n2. The
Play| d N
o A B D P ML 00 BRI racer.

Pi,Gleuk 8. pTh Sedr &l igs used for |dent|fy| ng a
secomdary” vi deo —stream whi ch uses associ ated Pi Pj

netadat 8 o blieakl Jk_])r(lﬂdlca-EQn@earrPI@y]&Fé@@llﬁl 6f BlbyItem[k] to
associ at ed streamentry ( ) in the STN fable can be

be a defiqed 3y miekerei ng thesesondarhe viTlea.sstieeam itthe @NdyIten
a SubPath corresponding to a secondary video stream

indidstieoy $hesedr byo RhRyekadatak bloek] kfofe hbyein a reference
referring to the streamentry. Note here that two or

valugtor e pabfs whosetkal ués -ofréhea efecoodRrapyvidam isdfrdeam id[k]

and the ref to _secondary video stream id[k] are the
(secosﬁimywsdemcﬂtMHerdSentIn addhel @i pihetefate P}ayItem ids in
the pip metadata() has to be rearranged in ascending order of the
reference values. This is for, when the current PlayItem changes,
promptly finding a metadata block header having the ref to_PlayItem id
-that specifies a PléyItem after the change.

ref to secondary video_ stream id[k]:

This is a field . for showing, from amohg

- secondary video stream ids defined in the STN_table of the PlayItem

referred to by the ref_,to_PlayItem__id[k] , one indicating a secondary
video stream used for the playbéck of Picture in Picture. This field"
is used for identifying a secondary video stream which uses associated
PiP metadata block[Xk] (). To be more specific, an ' associated

stream entry() in the STN_table can be derived by referring the
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pip_tinmeline_type [k] : This indicates that a mappi ng
point of the Sync_Start PTS of Playltem on the
wok@ylotssns ti me axi s shoul d be used as referenceCT/IRE06EE15991
for executing Picture in Picture or as the position of
SubPlayltem _In_tinme. Wwen Pip_time_line_type = 1, '
secongheypv emtddasa_i ¢ manst an%jlbjgﬁé'l eaeresRgndiam 7 fe secondary
_ axis referred to by the ref_to_Playltem.id[Kk] as~ﬁye ,
videopgkrean whikk X866t h PF4F_BSkaRr bRl P &t p ePy referring to
Picture. In this case, the SubPath_type of the SubPath
the s§pealrffRbFhy the ref to _secondary video_stream. i d[k]

CRBU61 phfEt adbel (P StanfCieecr T SUBPRER TGRS the
rer_BrbrerBs & 0 e RS Lor e lopRne i onRUE PLE W11 are
che SSRBDSRSENE] I BLNS) che ot BPtRGRER bl set 1o b

g&g%h§?§8%%§§?¥ﬁ%ﬁéﬁéﬁg Esgs’thghglaylten1tine l'ine

rahan ed Lpubatethe hefdl 0 Pyl tempidbkl. gaibhe basi s the

e execut1on of asynchronous Picture in Picture .

Sync IS[EaEEi §T§w’Plta§7§t§Mbgﬁt{hé %ﬁt&%i&l@ﬁ@ should be used

—speci fled~by-the ref _to_secondary_yi deo_stream. d[ k]

as rePHSENRL 381N T8 exddiSnoPpeieiFedn B icture oh 2B Ehdip8sition
pl ayback can be realized by ideally using either one

of su¥pitherBhayd tramesi de or the SubPlayltem sideas the
basis. is”|uma_key: Wien this flag is'1l , |una-keying
| sirppbhgdt {14 reorkespent) nthe edonaetydataleninst rseamo uses
according to upper limt_|uma_key. The |uma-keying is
the Paaproer3sImefaxiheafencdd pioChurthecpasttid Bliaygteheid[k] as the
secondary vi deo includes a subject and a background,
basisekh taetdsegutthen of synchronous Picture in Picture. In this case,
the SubPath type - of the SubPath specified by the
ref_to_secondary video_stream id[k] must be set to 5 or 7.

When Pip time line type = 2, the pip metadata time stamp uses ‘
the SubPath time axis as the basis in the execution of asynchronous
Picture in Picture. In this -case, the SubPath_type of the SubPath
specified by the ref to secondary video stream id[k] must be set to

6.

When Pip time line type = 3, the pip metadata_time stamp uses

. the PlayItem time line referred to by the ref__to_Pla‘yItem_id[k] as the

basis in the execution of asynchronous Picture in Picture. Inthis case,
the SubPath type of the SubPath specified by the
ref to secondary video_stream id[k] must be set to 6.

Thus, preferred Picture in Picture playback can be realized by

ideally using either one of the PlayItem side or the SubPlayItem side
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subject fromthe picture and providing this for the
conposition with the primary video. Wen the
wo nvaoks3ys ng is applied for the secondary vi depCT/Hpe0a85991
of the a.3 nmultiplication unit 15¢c, shown in
Enbodiment 1, is set to 0 or 1 . .Wen the
as theubaskeying is not applied, the a3 is set to 1
trick _playing f lag : This is a flag show ng an
i Asehunankef: the content provider on whether the
wi ndow for Picture in Picture is |eft open or closed
diheRg-hig Ekapl b Backumd-kaydndpip rﬁsI?R/lJ\ﬂddéBr ARPETEPRGRIINg
becones valid only for the synchronous Picture in '
seconpagyurddepy Se¥¢athgafReIFINE 6 OUPPhel it dHpa_key.  The.

rovi-der shows the intention of ki ng. the wi ndo
luma-pe¥ing e 1 n 3piREARSES( Mip WWHﬂbmﬁa€$b§égtﬂﬁ?,ﬁan§?¥£ﬂylng the

L
i EDULBEEECS LD espiel i pach PLorek agaacatys, e
e SSPHSESY, YL 8 IR o g e
videot phelFE B %%% mRREHT LI L Qr%”%l €Y o5, TOAS Sl Embodinent

|ng Re upper um nance
( rees S 0 r 34
1 19 Gt 8 ﬁm@ﬁﬁﬁh%ﬁﬁ.@%@ﬁ@?ﬁ%| ghE gpied, the o3 is
set tgegondary video plane are placed on top of one
anot her, perfect transm ssion is realized, in the
- conpeski b 1§ Hiagt:urein Picture, f or plxels whose
val ues™ of umhance (Y) are O or noire but no nore than
t e 1uppera ld1mgt showBadkey Yatueet boh tdre thecesgieeyt tirdetder on
pl ane. For exanple, when a secondary video is conposed
whethek ehd idaew dorap petisan iamd ;tuackygiefrdopard cantyodeeduring
person' s figure is desired to be used as a target of
trick peageqositt ilen pramboyiviaiece VEise filagdstcamest ielid only for
upper limt _luma_key so that, from anong the pixels
the syowdtrbhobs nBidthere in Picture. By setting 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 playback apparatus

manufacturers with respect to each playback apparatus. For example,

'in some playback apparatuses, 1.2x Forward Play may be defined as not

béing trick playback while 2x Forward Play or more being defined as trick

- playback.

upper limit luma, key:
This is a field for speci‘fying the upper limit of the luminance -

(Y) of a corresponding secondary video for the luma-keying. When the

Primary video plane and Secondary video plane are placed on top of one

another, perfect transmission is realized, in the composition of Picture

59



10

15

20

25

secondary vi deo, pixels haying the |um nance val ue or
| ower are regarded as the background. Next is
wale®enoidsesl an i nternal structure of the PCT/JP2006/315991
Pi P_nmet adat a_bl ock. The lead Iine hnR2 indicates a .
cl ose-up of the structure of PiP_netadata_bl ock. As
in Plbﬁdr@,atfe)d lbyxéhse whead vanes blﬁellﬁnJFharEIeadm areblDockrdre but
i s conposed of k pieces of PiP_netadata_entries [1] to ’
no mof&handheumyer dfimpi phenadatavehte oes;helBecomiatyl video plare.
hnB indicates a close-up of an internal structure of a
For eRamplmt alaha ertoypdahatideg,is isempoPeduafadalgumet of esperson
are nultiple instances generated fromthe sane class
and asbrgkgueend andl eadl hhs nensadre filgueenap @wmfc@ be used
and i.s conposed of pip _netadata_tine_stanp [i], an
as a pt@rgqfon%stlﬁqs oﬁozﬁmmogl (9 liminance value 'is set in the

netadata tine_stanp[i] : This is a field for
upperl_ﬁamémtﬁ@aﬁ%{ &Pt t%‘?mfrW BRENY | the IPREELTaPORtging the

whi ch the pi osj tion pet adat a Is valid. Exce
seconﬁarytm@epaﬁl%ﬁﬁn@%\ﬁﬁ&ﬁﬁﬁmﬁa@lgﬂ%\%’)&lw OR HY'GE FHE #garded

co sition_nmetadata () in the k-th
as tW@ E ﬁggﬁ ‘a_bl ock[ k] becomes valid during the time

LRGSR e '#2133535’35 FEe é?g#‘a;”‘%ei&?ﬁrﬂe#@%‘ét spLock. |
me SEBaCorRe) thon TRAPINA (1 sl dstr, g L ytinge
PlP rr%eﬁggggg%lél&ll d dug%ng ﬂ’lgfcéfé@ Eger\@!e nol S iﬂ?@, the

netadata_fine sta t no nnre
SNk fyeof <SubPat, if 'led by ; £
PiE ﬂé&?B%gxsecoA%agi vi deo_strea |d k] . In a diti ﬁec?ﬁe °

pip nBc3HIRL LAOE ddher val [Q?tm%&Mra%lfaE)@ﬁﬁletadata entries.

—pip_netadata tinme_stanps is one second inclusive™ The

PiTPeC OBRO S itHcORn BBl Adabaet)a i BIDRESeE Bf 1hPernal structure
following fields. pip_horizontal position[i] :

of a PiP metadata entry. ‘That 1is, the PiP metadata entrles are

multiple instances generated from the same class structure, and each

 has the same internal structure and is composed of

pip metadata time stamp[i] and pip_composition_metadata() .
pip metadata time stamp[i]:

This is a field for indicating a start point of the time interval

‘during which the pip composition metadata() is valid.

Except for the last pip composition metadata(), the i-th

- pip_composition metadata() in the k-th PiP metadata block[k] becomes

valid during the time interval no less than pip metadata time_ stamp[i]
but no more than pip_meﬁadata_time_sta,mp [i+1]. The last-

pip composition metadata() of the last pip metadata time stamp in the

PiP metadata_block[k] () becomes valid during the time intei:val no less

than the last pip metadata time stamp but no more than display end time
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This field indicates a horizontal position of a pixel
of the |eft upper corner of the secondary video on the
w@eoonarspos/i deo pl ane. When vi deo_w dt h repr esePCBIR4065/315991
hori zontal width of the video plane, a horizontal
position specified by the PiP__horizontal position
of a Subkged dpemhidetidowideaedi do hsécondary video_stream id[k]. In
pi p_vertical _postion[i] : This field i ndi cates a
additienti calheposiitiisrmlof wins xelnpgride |le¢twegsper teor nediacent
- of the secondary video on the prinmary video plane.
pip_mahedatidebne [RGagRE LEpPRS etReOthdNgaEEL¥al wi dth of
the video plane, a vertical- p05|t|on speC|f|ed by
PiThey arifl CRMPPSET I PRINTEGES (F r 6 FOMEovrdest hélhghtfqllowmg
FIG 31 shows coordi nates that the

fieldsi.p hori zont al position and Pi P _vertical position

possi bl ake on th eo plane. This figure shows a
céﬁﬁdpﬁgﬁéog§éﬁ4ﬁﬁq£% ? ﬁ'the | eft uppernost of the

LR L Bl gﬂaqdrefa“oe Reaki 5 HERARTE: Ff coe 2o
s, R R SRR o SR 3808 Ao, o

videRlitEnt 1 greg’eget&ca'hﬁoﬁ%sz#ﬁ%a (aRLesea §18 Yideo plane, a

€ pip_scale[i iIsafie

hor1%§§§ﬁﬁagbggtfbﬁ“: écﬁgl%ﬁpﬁ%ogheiﬁi _%BQQQBﬁ%aY. on ranges

ok
pes are as resetl : mo scgllng

fronl%?z% ﬁlge@ MZisealing (x 1/2) 3 : 1/4 scaling ' (X

1I75x scaling (x 1.5) 5 : full screen scaling
TQ%;{%%rQWbQQJ§§§9&hH%§.the rel ationship between the

This field indicates a vertical position of a pixel of the left
upper corner of the secondary video on the primary video plane. When
video height represents the vertical width of the video plane, a
vertical p051tlon specified by the PiP vertlcal _position ranges from
0 to video_height-1. FIG. 31 shows coordinates that the
PiP horizontal.position and PiP_vertical position possibly take on the
video plane. This figure shows a coordinate system in which the left
uppermost of the image is the origin, and the positive directions of
the x axis and y axie are rightward and downward in the image,

respectively. In this coordinate system, the PiP_horizontal position

* represents an x coordinate while the PiP vertical position represents

a y coordinate.
pip scale[i]:

This is a field for indicating a scaling type of the secondary

video. Scaling types are as follows:

0: Preset
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pip_tinmeline_type and the. pip_netadata_tine_stanp.
pip_tineline type[k] = 1 In this case, Picture in
wer@rotssohecones valid for a tinme | ength startPOnIF20eit315991

the nmappi ng point of SubPlayltem|n_Tinme on a Playltem

time axis referred to by the ref _to_Playltem.id[k] and

cqrre@pgaglﬂggtp<uhe time length of the SubPl ayltem

In this case, the PiP_netadata_tine stanp represents,

wiz:h 182t saR1 Asgupady20f 45KHz, any one of time points

in the valid tinme period of Picture in Picture. Her e,

. X:ha/pi pcakimgata t/dire_stanp [0] is positioned to the

mappi ng poi nt obtai ned by mappi ng the '

SubPllaykt eoaling Tixmd .60 the tine line of the Playltem

referred to by the ref_to_Playltemid[k] . FIG 32

sHowSuAdwscheePi F=addiddat a__time_stanp is positioned

on the time axis when the PiP_tlme_line t

t et i ginldoviggel deseRaRest h&Nesus éﬁ%ﬁﬁ? nebe;zween the

and _Level 2 shows the Playltemtinme axis. Level 1
Plp,?%%%kénﬁuFYP%l%QQM??FuPéE_% H%§ 435 HG—SHE Br i mar y

Vi deo. yme here that _the secondary -video is a

ﬁﬁﬁbﬁﬁ@e tRBe R df fets sal es of clothing which an
h h
S B ERE L O0L LR L PRG0S L L v
Pl ayl t t
o, A, BT AR  si

time Bx&s”?éf‘gﬁ Eonﬁgﬁmﬁ ' J:o' §l%?.|g.én9rldt lk] Qﬂg c',;crﬂ{erespondlng

hor1Zo ton[it and vertical _position

to Jh(?di Al fieS t%rfé%r n the |&id Séu‘ﬂ)%l%EIIEQﬁ SCre@n. th{ls case, the

tion, P netadata tine_Stanp[i+l] is set for

PiP | n‘fe%ad%'ﬂg H}ﬁe Péij_:’a.nﬁpﬁéﬁf’égéﬂtspoﬁiﬁh %n{ird'é ]ac@ﬁgacy of 45KHz, any

P_vertical—position[i +l for the right side of the

one of G(ﬁ%%o:."r'ﬁfse% tRe Ja‘l@dﬂbﬁi@b@gl&cﬂ eeWthireben disphayedHere, |
in the blanks at the tinme points tl and t2. \Wen

the Pl ndtiakcbneitypeeamplio] tike mecaidaey todedeCamppeng point
positioned i'n accordance wWth the picture of the main

obtaif®d ®y mapping the SubPlayItem In Time on the time line of the
PlayItem referred to by the ref to PlayItem id[k]. |
| FIG. 32 shox;vs how the PiP metadata time stamp is posvitioned on
the time axis when the PiP_time line type = 1. In the figure, Level
3 shows the: SubPlayitem time axis and Level 2 shows the PlayIltem time
axis. | Level 1 shows multiple picturee constituting ‘che primary video.

Assume here that the secondary video is a shoppinc_'; video and offers
sales of clothing which an actress appearing in the main movie wears.
Here, the left side of the screen is blank at time point t1 on the PlayItem

time axis, and the right side Ao'f the screen is blank at time point t2.-

In this case, PiP metadata time stamp[i] is set for tl, and the

PiP_ho:cizontal__positi'on[i] and PiP_vertical_position[i] are set for

the left side of the screen. In addition, the
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by di splaying the secondary video at which it woul d
not interrupt the view of the nmain novie.

wEr@7oisses i ne_type [k] = 2 FIG 33 shows how tPEI/JP2006/315991
PiP_netadata tine_stanp is positioned on the tinme axis
V\henthePlPtlrrellnetype: . Levels 1, 2 and 3

' PiP miehatihea fiie etarp [Lhel sandsas trfse | AOFIG t@2. and  the

Picture in Picture becones valid for a tinme |ength ,
PiP_horaronbyl frashtiles [Subbl 2d tPé;ﬂJVﬁrrnﬁélgﬁm@h@%@P'ét Ihfor the
time axis of Level 3 in the figure and correspondi ng
rightt gigpect | the |SSFGER-of the SubPl ayl tem The
Pi P_netadata tine_stanp  represents, r %i,rre
aé@ﬁﬂé?hoft%ﬂpﬁppé?@ v3HEooF1t e Sb?lﬂ veq ihehe Hligks at-
time period of P ure in_Picture.
the tbli“% RAE4dath aﬂdnE téiqﬁlﬁ n 4%1%;,1??9%88@5{ a Wwecondary

fied by th Pl
riced G be BB E 0 LS LT B0 1S, SUAR S LS P
by di!ﬁg%goy i Z?%%{’%%}r S%)_Hg(téh%,%]: ng gX_JL§ v&oﬁlltofﬁgle,f r{]ceer%upt the

rawn

condary. Vi | s"a noving object which is desired to
view O% %1% %qur%gﬂwo%ﬁeft to right side of the screen. This

venmgnt trajectory can be defined
|§)&2> %ﬁg%@ pergture oJf t he ?/THI n novi e.
AGGRT, dB@% owd H%wpﬁkﬁe-'ﬁ'?aﬁléEQdétM@maﬁt@] 15Spositioned on

positioned on the ayback axis of the Subpath

the t'lﬁ\%oéﬁf‘é'vﬁfén %%%U@?Pt@ﬁﬁe 1{MeFtGpe 33,2t heevels 1, 2 and 3 in
PIP_netadata_tine_stanp [1] indicates tl on the

the é%@baxkéemé | EBncA%StBBse in FIG. 32.
hePi P_hori zontal position[i] and

Plﬁdt@lﬁ:tel Galpipeskéiveionpsindiicater a keht Lyppeh peattiofg from
the screen. In addition, the

the shhPLAEiRGATa_Tine o&tt&[@gﬂlb‘ﬁ’éth bihe atiés d2Lenel Bein the figure
SubPl ayltemtinme axis and the

and EoPrégsirmiimioal tposhei dnfet| Jempich of the SubPlayItem The
Pi P_vertical _position[i+l] indicate a right |ower part

PiP_meftatheastimerstamp tépsesage, vheh setomiacguvadeoefi 45KHz, any

di-spl ayed at the left upper
one of time p01nts in the valid time period of Picture in Picture. Here,

the pip metadata time stamp[0] is positioned at a time point specified
by the In Time on the SubPlayltem time axis.

The reason why the PiP metadata time stamp[0] is positioned on-

‘the Subpath time axis is to define a movement trajectory when a thing

drawn in the secondary video is a moving object which is desired to

- be moved from left to right side of the screen. This is because such

a movement trajectory can be defined independently of the picture of
the main movie. Accordingly‘, the PiP metadata time stamp[0] is
positioned on the playback axis of the Subpath information.

Assume that, in FIG. 33, the PiP_metadata_tifne_stamp[i]

indicates tl on the SubPlayItem time axis and the
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part of the screen at a tinme on the SubPlayltemtine

axis indicated by the PiP_netadata tine_stanp[i] . The
waewondsny video i s then displayed at the ri gheCt/oreee6/315991

part at a tinme on the SubPlayltemtine axis indicated

by the PiP_netadata_time_stanp[i+l] Here, in the.

' PiP_hoaseowitel @cSjind oS af t an@TBLBf verttidalemosd tErFEE] imdlcate a

~ Sync_Start _PTS_of _Playltemis interpreted as a point ,
left whuppehe usert perdfor médet heSEseRNoper at iléh. PREAELeRe, the
i f the user perforns the | ock operation, secondary
PiP_mgiadeta iine iséagpgieht iladtgates mZa%&her-‘fé%%vhaﬁfﬁtea time axis
screen effect can be realized in which an object dra
and trhﬁ PHR_rdaiiry_9PaEbLeR He 19h6ae H@Ps‘t’%ift%#lmesﬂlonf““ '
gure), noves around in_the primary video in response-
lndlctaféetﬁe“tﬁa@:r 1oWEEePafF ot Pi% SSEERE i ne_t ype [k] =3
Pi ctuhe in Picture bec

ster iR g Ay ent P bt DAL IRA LB et upper
| Qu Pl f

part 8§a¥ﬂ%e§rcgqeql%agl ggi:?lg%a?ra[tﬁ{e ts%%&' mftgﬁl( I’Cc‘lrf{ee a?{rlsegm'dgcated
by tl&e Cﬁngeme %ﬁzfﬁét g@%égqgfstemﬁé bs(%c\é%xhgrg tvlﬁngo is then
displ%?gguét% Qﬂ(]qaet P thﬁ.b\an‘gggeing] tlﬂlepbﬁt @'Sd@l%yltcgﬁ time

I ne_sta IS p03|t|one

axis Eﬁ@é%@—ﬂ)}{/%ﬁb@l%ﬁﬁeﬂ rd%‘éat iRy {h8npri+1]. Here in the.case

temi FI & 34 shows how t he

wherel P %bwét@dfwﬁt %@’ppmyp@éﬁtl oned: On theokiFp®, axi s the
when the PrP-time_ | MmeTtype = . Each Level in t he

Sync fS‘tgHEePT§ dﬂ@l%meﬁsltshﬂﬁtéfbfé@d 3% d paddi When, the user
he blank | 6cations inthe primary video are the sane
perfo&ﬁeﬁr’c%%elbék bbGraBZon WigRetBeEoPE p i fl tHEeLisBe dey@erik]the lock
=3, the PiP_netadata tine _stanp [0] is positioned at a
operatiibR, F%@Cbhdlaﬁglv@_aieeé WL 1t be sequghnielly ke splayéd enerewith,
tine axis, i.e. atime point indicated by In_Tine.

a scrd@eeetece ,ca'ntba' sepbssidle vihd cheal bbgethelrsane nscheercondary
effect as FIG 32 by representing tl using a

videccdahdi siabet dras edaon ioheheriiguredf movesPhagindmnt ithe primary
axis and setting the t I -for

video in response: to the user’s operation.

plp_tlmellne_type[k] =3
Picture in Picture becomes valid in a time periocd starting at

the PlayItem In Time and ending at the PlayIltem Out_Time on a PlayIltem

‘time axis referred to by the ref to PlayItem id[k]. The

PiP metadata time stamp represents, with a time accuracy of 45KHz, any

- one of time points in the execution time period of Picture in Picture.

Here, the pip metadata time stamp[0] is positioned at the
PlayItem In Time referred to by the ref to PlayItem id[k].

FIG. 34 shows how the PiP__meﬁadaté_time_stamp is positioned on

the time axis when the PiP time line type = 3. Each Level in the figure

is the same as that in FIG. 32.  In addition, the blank locations in
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‘a timgpayBhdkddppardt sl fiNe pf BIET

the PiP_netadata__tinme_stanp [i] while representing t2
usi ng a coordi nate based on the origin of the Playltem
WO 2ove/08880% and setting the t2 for the PCT/JP2006/315991
PiP_netadata tine_stanmp [i] . If the
PiP_time_line_ type is set to 3, the tine period in
the pmhinglryPicidae dre Pile usameh@s diliesexdeuféd- ca@d -be When the
defined by a coordinate based on the origin of the =
pip_tPhalinent yoalklax Bs theRIF_mstadades tihe 5 itolidnenogi tioned
the recordi ng nedi um of the present enbodi ment, Next, |
at a Gigegeetit HOdlgAt PHPOVRAETE Gin 2heNs %WéTctkerﬂa%b@?awssr 1.€.
of the present enbodi nent. The ipprovenent in . the . ‘
o s 41 g realize

e o8 ERCONIL, ML perT LI LRk, G901L0) coozasnacs
Pi P t adat.a’ b k. FI 35 d 3.6 fl h

sasec hE A GERLA DY o0k ELGR, o300 200 3.8 8 LIS o1 sor
in _Pict .. The f.oll qw . b

ene o4 PLSHCS, TR L0 U8 IS5E1) 58 405 AYBRRKs coorcsnate

basedggﬁr‘?hé’“br%;’q%t oz Vald g&%g/.&t_%@gﬁi%iea{%rsg Shg! DS EXEF WO for

a selection proce , ure I s
S .S91_1Si-YES anrd @S S .
tne SSECEHL Pl P HEals OFS, 0 s 150 g0 et 1o

3, th%rﬁ@ﬁoe&{;ﬂ%ﬁeiﬂ Sind ciep ol ek headerrd habushesd fd:&%uted can
current Playltemas ref_to Playltem.id and specifies

be delPhRe80h{ eSRAWNGate biEe$GONRIR! YrihigOostHRAMIRYTReR time
in psrl4 as Ref _to_secondary_video_st ream id . If

axis.being pr esent, the meta_block _header is set as the

"~ currentnet adat a_bl ock_header (Step S93) . Steps S94 to

S96.uar ecpeDydstedheo mpebeshenel of execubtondSiepedidm of the
S98 and S99 according to the val ue of

preseBic Petibdiindnte_tyeqe ok ddecritmiddat anttocndneaterthaAbéayback
PiP__tinme_line_type of the netadata_ bl ock _header is 1

apparatBtepf $9% pse¥EE andotiimwent. The improvement in the playback
Pi P_raetadata bl ock. Pi P.netadata tinme_stanp [0] is

apparpusist pbnee girdseatnappedigngui rits dhathghe P1P control unit 43
Sync_Start_ PTS of Pl a}él temon the Pl ayLi st :

performs playback control based on the metadata block header and

PiP_metadata_block.h FIGs. 35 and 36 are flowcharts showing a playback
control procedure based on Picture in Picture. The following describes
the playback control with reference to the flowcharts.

Step S91 forms an event;wait loop that waits for the execution

of a selection procedure. When the procedure is executed, Step S91 is

- YES and processing from Step S92 onward will be executed. In Step S92,

it is judged whether there is ameta_block header that specifies current
PlayItem as ref to PlayItem id and specifies PID corresponding to the-

secondary video stream © number in psrld as

Ref to secondary video_ stream id.

If being present, the meta block header is set as the current
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'PiP_tdme 3bneeryRal ofntlf mssrdrharkekoon it

pl ayback tinme axis (Step S97) . Wen

PiP_tinme_|ine type of the netadata bl ock _header is 2 ,
wEL@p/oE38s i s YES and t he PCT/JP2006/315991
~Pi P_net adat a_bl ock. Pi P_netadata_tinme_stanp[0] is

positioned at the SubPlayltem In_Tine on the

'metadSubebayd:k amddare (8kes Hep SO8Ys .S94 'toWkéh are provided for

PiP_tine_line type of the netadata_ bl ock_header is 3 ,
elecﬁugplggﬁxec_mﬂ[ﬁg Shepshd97, S98 and S99 accordlng to the value
Pi P_net adat a_bl ock. Pi P_nmetadata_ti me_st anp[ 0]
of PbBitimmddnet tyhe PlGlyl tehs. |msertaﬁ1§tespb®clsgmaderln When
- Step SIOO the PiP netadata_tinme_stanps [0
P qREeST %S%l«@lt&ie. %é‘l is YES
based on the position_of the

and thepPiBt BeiEAdR A e OskaRpf (jetadsis £4lgnsF§TP R0 dop positioned
processing of "Steps SIA to S105 is_co gﬁ
at the RAREAPOERHLPE SHF ?H%Cl%f&prtpﬁépéeeaﬁﬁét%r% % FtayList

o U ARy W S T
o A e e R e 2 e

s ST ) DS

oo IS S RIS A0S 5 B UL AR B 1 o

S98)the secondary vi deo indicated by the
netadata bl ock_header . Ref

_ SBLP é’ _lgh‘fl'ed%9p§td'fe§‘1qé'n¥ét%ﬁa%gobﬁjb8ﬁt ®¥Sader is 3, Step
|n | cat ed” (P1 P_horizontal _position—

S96 1%“@@'spai48f1€h&3él£p%*tbt19ﬂ% pIbdiheis #RtbRdLsat Bk t&’ca‘ir@ﬁw} is
P scale[i] (Stéep S104). 7 Here, if the is_|Tnma_Key: of
pos1ﬁ1%e@ebﬁd%@ﬁ%ehﬁ§ﬁﬁlm§ g8ied ®9D).. the a3
mul tiplication unit 15c and addition unlt 15d are
i mgt rggkpd so0mmkeHeheppph xadisaddtes e ivial seamps [0] [1]..[n] are
| um nance (Y). are O or nore but no nore than the
convaiiRer ihtododrdimakey aralthe $TC Hdwe peifdodsed on the position
transm ssion
of the PiP metadata_time stamp[0]. Subsequently, a loop processing of

Steps S101 to S105 is commenced. The counter variable in the loop
processing is variable i and it is initialized to “0” in Step S101.

The counter variable is incremented by 1 in Step S105 every time Steps

‘8103 and S104 are performed.

Step S103 is fqr judging whether the current pléyback time point
(current Presentation TiMe (PTM) ) has reached the
PiP metadata block. PiP. metadata time stamp[i]. When the current PTM
reaches it, the a3 multiplication unit 15¢ and addition unit 15d are-

instructed to display the secondary video indicated by the

metadata block header.Ref to_secondary video_stream id | at

coordinates indicated by (PiP_horizontal position and
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in the conposition of Picture in Picture. Herewith, -

only the person's figure can be extracted fromthe
w@emontksny vi deo and the extracted figure can PET/JP2006/315991

conbined with the primary video. A requirement to end

the | oop processing is to obtain i = '

© PiP. warthernl ofosritpiamdt addhe simg iedicaled kyStlep PSPogcale(i] (Step

- Until the requirenent is satisfied, the processing of
S104)Steps S103 to S105 will b e repeated. Wen trick
pl ayback is to be started in the mddle of PlayList
i ffexenat £ obhanis_tivaac ey ene T ythex @efedatpi biogk hepder 1s set -
Picture is synchronous PiP, the intention of the
to 1, ¢deteehnupt ivi idwrt lion whidckee 2od aflddthen whd Wwhasw ingtructed

pip is left open or closed duri,n%ltri ck. pla g)ack of
to makeethe iHiatey SvVaese WRidest Ak Fymgiansep (¥) 1218 Qoff efigre but no
provider intends to close the PiP window and therefore .
more £RANGHIBRPEE tHtksed: RYtYR 99 &G Ve p?r?ﬁspgfo“rﬁ“é ssion

RS Q00 O MENEL Tl X LA A

. nbodi ' ‘ f _the MinP ' [ ,
£ GRS ro PR G S DR ATE Bt e riqure
can %It Ia5r°t| ggne(]g’!ﬁt rs%llee-np%%g%e%idse deci ded based on the

i ne_” 'sY thetetor e possible to

I - i ' : s
b P ttent® st L Mon W, Moo e
numb RN g the: ROSId I0R 9EsLhe 8 o2 Vi 88011 shdedfedement

Ima ance W th the picture of the primary video or

is sdthersegondu N&M&%Qiﬁé FOVRApNST 63 PANSA 0E0wE NE WS Blepsated.
"~ operation. EMBODI MENT, 3 The present enbodi nent rel ates

t ot kEFRERMSIERMadkn i Whi S bamekhir-pb@ SeGoRIAN¥AVE AL Playlist
streans are associ ated one-to-one wth SubPl ayltens

inforid ieRe Y TldIEer Fen Pk Qutilaybatkrpah IPiksudetiisngthchronous

fromthe SubPlayltens . In this case, the length of
PiP, tdte pheybacdn secthencdmwremnerovider is checked on whether the
window for pip is left open or closed during trick playback of the primary
video. When the flag is 0, the content provider intends to close the
PiP window and therefore the window is closed. When the flag is 1, the
content provider intends to leave the PiP window open and the window
is left open.

‘ 'Thus, according to the presen’ﬁ embodiment, Awhich one of the
MainPath time axis and the Subpath time axis is used as the reference
for starting Picture in Picture is decided based on the
PiP_tiem line type. It is therefore possible to reflect, on the

operations of the playback appératus, the intentions of the authoring

developers regarding whether the position of the secondary video is

decided in accordance with the picture of the primary video or the

secondary video 1s moved in response to the user’s operation.

67



10

15

20

25

SubPl ayl tem may be shorter than that for a
correspondi ng Playltem However, consecutive
wEaPlsshg ens i n the SubPat h cannot tenporal | yPOw@Erioeqs15991

‘Even if boundaries exist between Playltens, the

SubPl ayl t ens. cannot overlap. On the other hand,

C EMBODAMENE SHubPl ayltens in the SubPath are allowed to

have ti ne gaps therebetween. Such a tine gap is three ,

s dihenets: s thened iIFeGE 3l askews> an iepatvensi pnbtiweemltiple

a Mai nPath conposed of one Playltem and a Subpath
seconclanrpoyédeof stugrnsubPeags s enra tadvsie-Loshoaswiiit tSuFlEd ayItems

Vi deo Presentation Units constituting the prinmary ' ‘

“and ondedistiugem in eVertore hedevgrekipaddchigomsdsagdoffzpm the

sync_Playltemid and a sync_start_PTS of Playltem
SubPliggiféEm3- shows a Subdip time axis and Level 4 shows
In_Times and Qut _Ti nes of SubPl ayltens Level 5 shows

rnHﬁi?ﬂ%ﬁ\F@%%rPF%%e%?éEFBnC%%iEQ?CB%%¥§%Qﬁi?&FF%%1 for one
secondary vj deo strea . The groups of ,
Sun2 15y Eop) BV b S D HIgE ERFSSoPOPFRgRAHG FlayIten.

Howev%%i'cgéﬁéﬁﬁﬁ%% AR e W R, BBV e B Rporany
P [ . Uni I d h

overl\%pdiﬁwé{%?%ﬁ%o?@ PR ST aOTI e AR e ERCLRar Sy Teens

canno%?%%??ae:. dg%l Eﬁg?ggﬁ%%lkg%/}l#ﬂgo%s\égﬁtﬁgg gl%‘PﬂyItJé%s in the

SubPagc%lnt(a‘-ﬁét QEH%%BS—"E%]C hglféyﬂitn% € }\:/E?%Q%g% .é’e%l Y gt‘i’&?tae %/:;L/(r)ne gap

same t-1me points onthe time axis.

is tﬁ%ggpégxghgﬁugﬁﬁgggqyltens #1 and #2) are defined on
t he

ubpath tine axis in Level 3 . Here, a tine gap

(tpie 9apsHdy Berd 1 QU RLnABYLE&XIsdn @Mvd ep=3ubPahBotid®f one
axis, between the Qut_Tine of the SubPl aylten#l <and

playiie BRATEMBuSSatecopwbBEaybtemt? sudHl6aRSASUt ik&el 1 shows
SubPl ayltens in a SubPath are connected without a tine

multigdr, vide ppedeeddtaenaanidist ¢omstoft ddiegStHePb ayhd 861 deS ktream.
be represented by a

Level 2 shows groups each  composed of a sync 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 PlayItem id and sync_start PTS of PlayIltem

in Level 2 specify times at .which SubPlayItem IN times take

* synchronization on the MainPath time axis.

The Video Presentation Units vpl and vp2 of the secondary video
indicated by the SubPlayItem IN times in Level 5 and the Video:

Presentation Units vp3 and vp4 of the primary video indicated by the

~sync_start_PTS_of PlayIltems are respectively located on the same time

points on the Main Path time axis.
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sp_connection_condition. .. In FIG 37, a three-second
time gap is provided between two or nore consecutive
WPt ens as shown in Level 3 , and theref BCBEIP2006/315991
‘excess load for controlling the secondary video
decoder will not be exerted on the controller 22 . .
Sueh SohBiaeTiadn ofburds ay@eamgi ¥@nand tAe SubpdeRinedreon the
axis, it is possible to realize the process of
ubpaphrtfmermngs Rnaldseik 3of HowleQl & psrisagen (GdmevgRp in the figure)
consecutive SubPl ayl tenms w thout increasing the
may eopetatdrortiet odwbmsftit Helnsl aypieck Reipgen ughe Thgs Time of the
concl udes the inprovenent in the recordlng medi um of
subPlepétpréseamd diisodnnEine Mexihe Supkdevibentan 1T consecutive -
rovement in the playback apparatus of the present
SubPlé;EB@nmﬁﬂ aTr-SéthﬁﬁEo@éﬁerﬂOmWCttﬁél mlz%h@&Ek aapfpiaﬁl@at%P the
of the present enbodinment is that th
connegEbeRes PG TR Gh b e e SPoRbsE: RY brebeaRRed by o
of the flowharts shown in FIGs. 38, 39 and 40. FIG
sp_cogerElqn f3MRETAOP - showi ng a pl ayback procedure based

L G T R -

I
more Wré%/ﬁ §t lf glglr?%lsansgrg o?w? (%&&L?étgnd %?lrfr% GonFCess
s G Ty BT PRSI 05 e
on th%_?}:%%ﬁ?% FYELWe Nas i SLERs B93- 45 M h§RAIG, &P\%irﬁ ttbotfhe Subpath

|st proceSS|ng unit 41 instructs the

time %}ié’,eiﬁ:olé' ?6 ALees Hﬁltl%ecgﬁé ep%%%%@lsrl’gf %@rf@rﬂir‘f@p@@yback
e current Pl ayltem (Step S13 j udges

of Su%@hl!ﬁrba%&f B QIS JBrdrkheivt SSiMESEtehB Fien&M HeRtreasing
tem (Step S14) , and sel ectively- executes

 the 59§€§§ﬂ1nc91&fk SirephS151 9ybtiepsppakette. S21 according

o the judgnent result. To b e nore specific, if the

Cumientoht aydid erarmdoesphevehave it phevireusRiay tedium of the
(Step S14: NO, the PlayList processing unit 41

presenfisétivisdiSndrite desodes gesdoibadgbaybackowimeritein the playback
PlayltemIn Time to the
apparatus of the present embodiment.
The improvement in the playback apparatus of the present
embodiment is that the PlayList processing unit 41 executes the
processing proceduré of the flowcharts shown in FIGs. 38, 39 and 40.

FIG. 38 is a flowchart showing a playback procedure based on

PlayList information. The flowchart shows a loop structure in which

a .mpls file structuring the Playlist information isread in (Step S11),

a PlayItem at the beginning of the Playlist information is set as the
current PlayItem (Step S12), and Steps S13 to S25 are repeated for the

current PlayItem. This loop structure has Step S23 as an ending

condition. The PlayList processing unit 41 instructs the BD-ROM drive

to read Access Units corresponding to In Time to Out_Time of the current
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Playltem Qut _Tine (Step S15) . If the current Playltem
has the previousPlayltem (Step S14: YES) , the
wek@yhissvs processi ng unit 41 judges whet her thECT/at2065/315991

‘in the Connection' Condition field of the current
Playltemis 5 (cc = 5% (.Step SI ). Wien cc = 5 (Step

PlayISkfh: (MES) S18he RIdps whepher @sPraylons tPLwI@amr jedregent in
the processing of Ste s Sl7 to S20. Wen the

the cpreehbRRVAFEReMf ROV 4) 5 weﬁi'{ectéﬁel\rce%%ﬁﬁéﬁ'ﬁcé’rpﬁessmg
the MainClip is svvltched For the switch of th

of StAH’Cf’]Scedl}eﬁE@PS tHe bPaytt sitccﬁrréiéé‘gs??lgt}}ﬁwljﬂld@?ﬂent result. To
cal cul at es an offset value for th caII

be mgre depet 1(03te5f51*751€ S ¥t a.Pf[féYéﬁefm ?/%ﬁ ue'lo have a -

f or new uence b

prevwéPa@?f%*a@m R e (Ko PRI Bfgeasing wnit o2
snsteoy LS oi SEERe i %3%% ot 4d avalaficrhafine vo the
Plaﬂ%%ezgﬁéﬂf%%, ST orosecsing unit el

c;}_ﬂﬁ%é"%ﬁgr% gﬁ%gi%exéﬁég et}ﬁ%%ifvgiﬂ%t%—l%s)ﬂg@ﬁe@e%%l@: YES),
v TSGR Sag 1t STl i STE v i e
Conne?t@.)ﬂla C%ncﬂrt(l%?lsﬂ_éﬂi Tl \t,hél:urﬁéﬁl’:@a%/ﬂﬂe% a4 Qcc = 5) (Step

eco 9'to nute the Audio Overl ap, andinstructsthe

s16) .defpdercd @ perkee pl aybagk ofnkhelBlayit eprddestiml tait 41
‘t he Placyltem(&] ?ms(Step S21) V\kenthe currel% .

carrifsa¥ltefhé Soleseéng. 6 M@é’lsﬂwuts;t spoocessi ng ‘uni t41l
performs the processing of cc = 1 and cc = b. After

eifrker trae¥vithe PpaoTtess iangvef iStepessty and AT@ Sequence in
processing of Steps S16 to S21 is carried out, the

the MIiaylliipt ipr ewtschaw) ulcr #4heexetutlesoStgps zszz_mence, the
S23. In Step S22, the PlayList processing unit 41

Playljistdgesoadsat hgrurtitet e cidcal Bids #h afifsemveiate for the MainClip,
synchroni zes the current Playltem and the current

called ATC deltal (Step S17), and obtains an ATC value (ATC2) for a

new ATC_Sequence by adding the ATC deltal to an ATC value (ATCl) of
the original ATC Sequence (Step S18).
In additicﬁ, when the previousPlayItem above 1s present, a

STC Sequence in the MainClip is switched. . For the switch of the

STC Sequence, the PlayList process:Lng un:Lt 41 calculates an of fset value

called STC deltal (Step Sl9)', and thai'ns a STC value (STC2) of a new

- 8TC_Sequence 4by adding the STC deltal to a STC value of the original

STC Sequence (Step S20).
After the PlayList proceseing 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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pl ayback time point (current PTM (Presentation Ti Me))
has reached a boundary between the SubPl ayltem and the
wmeoor/oB3Pl ayltem |If Step S22 is YES, the Pl apdi/sr2006/315991
processing unit 41 executes Step S30 of the flowchart
in FIG 39. In Step S23, the Playlist processing unit
41 perdorinsdges pwiosEleing het ced rert aPPMeen=t fe AVO | p tine
aX|s has reached the Qut _Tine of the current PIayIten1
| AfSespisrer eneypS thehprPresgsing ofr e §LAGNGFRE processing
noves to Step S24. In Step S24, the Pl aylLi st
of Stﬁpécé%él?ﬁyﬁﬁ% ﬂS4EaFHH%%§N%heﬁW§rP@ﬁ¥Lé§Fr@ﬁRCQQ§%F9t8ﬁFt 41

is the | ast Playlten1of the PlayList information. If

“execytes) §teRR 347e AEsP2Pt ayl tem the PIayList processi ng

s tan o Ehe ae St S ey Loy S e thgg there
. S 813 20.
isa %%é@%y&m%ag;smc degﬁ%ﬁl | %%gwé\f%%%% %I%?mgegpshesfgrrent
4
rayfi Fiad Tl LPER-O | R R GETRD LGy rggoned -
pound B e%%%%hn&%g@ﬁ%é £ 9f 284388 658 s%g@mgg{[t&n. o&f Step 522

a Tens - new secondary

is Y}%e %%Z%la&ﬁﬁ%go @eggsﬂq hultlf@ §W E%Qc@éegl ;Beﬁ@o'&f the

Llst processing unit 41 selects a

1 C§%Q€I§MI§ﬁ§1qurespondlng to the new secondary video
tlow treamin Step S30. Subsequently, in Step S31, the

Pll%’btéé 0CERS I MG MRk ﬁﬂo@@ésﬁ!ﬂ'@eugﬂj@qﬁﬁhﬁg@s whether the

selected in Step S30 as current SubPl ayltem Then,

currdrte pMayh i gle RRRIESSE Rbe Uit is %@%&@haa the out Time of the
processing of Steps S32 to S41 on the current

curre%%b@uaytﬁ@m1AFlrst the Pl ayLi st processing unit 41
instructs the local storage 200 to read Access Units

carfr 889913dB3NYs Y8st hethd 1AV DES 1 @rbhesémmgnnrie of mblies to Step

SubPl ayltem (Step S32) . The Pl ayLi st processing unit
S24. 4intdtep podgesheMrébhbist heraowrssény unit 41 judges whether the
current PlayItem is the last PlayIltem of the PlaylList information. If
it is not the last Playltem, the PlayList processing unit 41 causes
the next PlayItem of the PlayList information to be the current Playltem
(Step S25), and moves to Step S13 via Step S26. According to the
above-mentioned prdcessing, the processes of Steps S13 to S24 are

performed on all the PlayItems of the PlayList information.

FIG. 39 is a flowchart showing a processing procedure of a seamless

- connection of SubPlayltems.

When a new secondary vidéo stream is selected in accordance with
the switch of PlayItems in Step S26, the PlayList processing unit 41

selects a SubPlayIltem corresponding to the new secondary video stream

- in Step S30.

Subsequently, in Step S31, the PlaylList processing unit 41 sets
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Pl ayl temhas a Previous SubPlayltem (Step S33) , and
sel ectively perfornms the processing of Steps S34 and
W®3W701830he processing of Steps S36 to S41 basedr/areoediasool

judgnment result. T o b e nore specific, if the current

, Pl ayl t em does not have a Previous SubPlayltem (Step

the SEB3Llal€in  sdiRRtBhayhi StePramess RheURhtrdds WRIHE ayTtem.
until” the current PTM has reached the
Syhenst ané Pt s10fstPhaytéesmdPtien t5S34) per afs itheh@rocessing
reached the Sync_Start_Pts_ JDf_Playltem the PlaylLi st

of StBpeCESSidty ni bn4dhd rsirtreat sStbelsaeroger Forger fulemPlayList
pl ayback o f the SubPlayltemIn Tinme to the '

proceSghRbyayitte sl QdistFuoes ((BeepoS8b skorabé Adletcurerdmccess Units -
Pl ayltem has a Previ ous SubPlayltem (Step S33: YES) ,

correishenBliay llicsthepindEss hg tthd Owtl Tindges thikebhiehlaigen (Step
current Playltemis SP_ CC =5 (Step S36) . Wen SP_CC

S32) .= Bhg HleyLEsB preE8Esing hmipl Ay lilsn prdges sihrghanithegurrent
perforns Steps S37 to S41. Wien the current Playltem

Playltigs hashe 8vevleusSEBrt Baktem (Strp A8 cepdeséectively performs
switched. For the switch of the ATC Sequence , the

the pppagss 19 Mfo8ESRS MP4uANE I35 OF Ehrapercesingr sEtSianue30 to
for the Subdip, called ATC delta2 (Step S37) , _and

S41 bapeains the Jaromeatusesate2) Tpdpe @%@mﬁ%@_%uéﬁé@%?urmnt
adding the ATCdelta_1 to an ATC value (ATCI) of _th

PlayT3engRiar AE SeHtencETre el SBaYE I SRTAAEP 3 Real) - the

1o 80O 4 SEPL GRS, A OLESCL 1O LR L0 cochea
e SHECBTLTSH: (et o3 Bacreonl | Yyhgad, Ot 9ukBea
SYHC_%S%%E}%:F;%E%@? r gaénltligz-sgﬁf)etshte{q %ﬁr%?géfﬁ %%@cggg\ﬁgg ru?ﬁg @Ptinstructs
che QTR G601 Bbegal pon P or kel B UM PR TR <o <o
sonei LS sehToB P ouenss e pren oush B tem shove 1<

the $he d3eAMRNGR.aREm has a Previous SubPlayltem (Step $33:
YES), the ‘Pl'ayList. processing unit 41 judges whether the current
PiayItem is SP CC = 5 (Step S36). When SP_CC'= 5 (Step S36: YES), the
PlayList processing unit 41 performs Steps S37 fo S41l.

When -the current PlayItem has a Previous SubPlayItem, the

-' ATC Sequence 1s switched. For the switch of the ATC_Sequence, the

PlayList processing unit 41 calculates an offset value for the SubClip,

- called ATC delta2 (Step S837), and obtains an ATC value (ATC2) for a

new ATC Sequence by adding the ATC_delta 1 to an ATC value (ATCl) of
the original ATC Sequence (Step S38).

The ATC_delta means an offset value representing an offset from

the input time point Tl of the last TS packet of a tranéport stream

(TS1) that has been originally read out to the input time point T2 of
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Pl ayLi st processing unit .41 cal cul ates STC delta2
(Step S39) , and obtains a STC value (STC2) of a new
w@EI@78es3mence by adding the STC delta2 to a STECT/a2065/315991
of the original STC Sequence (Step S40) . Assune that
the display start time of a picture lastly played in
the lthe T# peedenpfSTCreeguent estireaRT8IST) shBEND)as beke newly read
di splay tinme period of the picture is TPP, and the
out. StHrd ATOidftaa spitdstilesi NATCadiéytali 3pNayesl ferddteing rate”,
followi ng STC Sequence is PTS2 (2ndSTART) . Here, for
wherec§lasstheginegd of TSspackess foylovimatdl et vilgeodfES packet
PTSI (IstEND) + TPP with the tinme of PTS2 (2ndSTART) , '
of thehdSETC delta2 can be calculated fromthe follow ng
egggtion:,STC;deltaZ = PTSI (IstEND) + TPP - PTS2
( 2rid SFEHBLon, AfeR tHhe MILSYRoSEPHrBERYS| AROTRIi £S4present, a
instructs the' audi o decode nmute_t

STC_Segsengp, Landviketsdrct goﬂfhE{l@gé%gE?ht%f p e&r %Jféjgﬁ%ae&r the
Playidet) BrorRabibng PO Feb . % ot 1 Jire CYeagn SoRp. 5307, and
cota B e Lo A o R S P SR e s cenea2
SRR s TS T

h i n .
Mg lE e RN et LR YD OB o1y praves

contr sequen rns

in thggé}gé eérdq_%g\li\ée‘gé_t‘:ﬁq&ﬂl%négqg 'Pﬁl?fé@El\tﬁﬁg, fe$fls r%.ta@/etime period

aer e transition rom. ree-r
of thggﬁg:ch gri Lfp yé‘ﬁ&‘%ﬁ@%%%r@%&weféf %é.‘"pﬁ@th?@_i%g@-ig@ym%played

5
nd, when. the current Playltemis judge

in tHOEREHN BPi 6§ 7D JeBushep SBpSSt pnSSPARMNO | nkhe, for cc = 5,

Pl ayLi st processing unit 41 perfornms the processing of

sincC8t=id nRRAseary t& mabtBRNS26iRE dff Brs38168ENMDY WdPPPGrith the
step for judging whether a new .secondary vi deo stream

time i §F SEIEX(RASTARAS £ ot HANSEC Wid It asheaswibec leadfcuPlbayl from the
terns. When Step S26 is YES, the PlayList processing
folldwiing 4tupeidorms Steps S45 to S47 of FIG 40.
STC delta2 = PTS1(1lstEND) + TPP - PTS2 (2ndSTART) .
After the PlaylList processing unit 41 instructs the audio decoder
9 to mute the Audio Overlap,” and instructs the decoder to perform
playback of the PlayItem In Time to the PlayItem Out Time (Step S41).

The controller 22 performs the STC switch process as described

above, and this process is performed in a playback apparatus with general

- implementation when the decoder is in a free-run condition. The

free-run condition means the condition where the decoder is not
performing synchronous control. Subsequently, when the STC returns to

the condition where the STC time axis can be set, the decoder makes

the transition from the free-run condition to synchronous control with

the STC. On the other hand, when the current PlayItem is judged not
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In Steps $S45 to S47, the playback is switched froma
SubPl ayl tem which is one of two consecutive

wEwPlosshs ens in one Playltem to the other PCT/JP2006/315991
‘SubPl ayl tem and. the PlayList processing unit 41 ‘

: sets- the SubPlayltemafter the switch as the current
beingSabPt dyinethdrsS8p $3A53P S3PheNQ) t HOPPAPYLE 6L RrRaESsSing unit
unit 41 instructs the |ocal storage 200 to read Access

41 pedorss cdrs eneeraragdtof t¢e 3 1TieRe €6 The- aut _Tine of
the current SubPl ayltem (Step S46), andinstructs the
dEE6BeP2§ @fpgi{@orﬁ&sa?bﬁt%lé’fg BREP ctiF Jiging whether a new

SubPlayltemIn Tinme to the curren

t . .
- secongapp| BYIT MIOFENTT FeSER PS4 2COPRARNCRIEDYiTg £8tch of -

rroy S 0L SIRECEN 1, 990 8 LOLIG TR

ver-BySeRELD SPRLUbET, 29 sy a bouncary oetveen
CopSEHLPR,RicERs BigopdNiR ol Fuams B L by sycen,

anset JgR6pE3 S50 PAL.GAL N, Soguegsc ol b Shimraasyd e one

other®! QE0 fa&%ggﬁnCgpan%ﬂeeapl%§%%§g%&h%ts%ﬁhag LRfitpl aybasks the

I
appar at dses at [ ow cost The present

‘ SubPl%}ingin”gf‘Eef el &1 EBhNoW 11k r&Alkege audDP0aPtEMbaGkebnsas) .

ture 1n Picture. The audi o playback is specified In
a BN tafl g1d Ry kbeésd iHOaNBE honnsthiechel 41 88al storage
describes streamentries for audio in'a STN table. "The
200 "R LER Ycrudk QUi £ @bk raBfos@haNdar yhauri asiee@dtthe Out_Time
descri bed above are assigned to prifary video stream
of tNGuseerh dapPldydeenst EeapEs4 6)6s pect ivetyucihathd slecoder to
the primary audio streamis used as audi o source of
perfdie claiybacy of deee stuesantwsubelahetaechmdame aedithe current
streans are used as audi o sources of the secondary.
SubPMydeensOtedisne (Brepsthéamentries in the STN _table
defi ne which ones fromthe audios for -.the primary and
seborargeoriddeg st teapseaeet pabaflinent, a time gap 1s provided,

within one PlaylItem, between the current SubPlayIltem and the preceding
SubPlayItem, and such a boundary between SubPlayItems therefore does
not require the seamless connection process procedure of Steps S37 to

S41. As a result, the number of seamless connection procedure to be

‘carried out can be reduced, which eliminates the need for operating

the playback apparatus at a high clock frequency and leads to

- manufacturing of playback apparatuses at low cost.

EMBODIMENT 4
The present embodiment relates to how to realize audio playback

in Picture in Picture. The audio playback is specified in a SIN table

in PlaylList information. The following describes stream entries for

audio in a STN table. The primary audio streams and secondary audio
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for playback. FIG 41 shows internal structures of a
Primary _audi o_streamentry and a
w@emontany audi o_streamentry and an internal BCT/IRDOW7HE5991
of a Conb_i nfo_Secondary_video_Secondary_audi o. The
lead lines hal and ha2 in the figure indicate
streackosiesupsbefl thevé neee nabstgredt bpeprémarhevideo stream and
Primary__audio _streamentry and
seconSecygndadgo smmbamsn|ﬂ§§@ﬁ@h@V§lYThéEQﬁﬁrﬁ&ﬂwﬂﬂe Prlmary audio
structures are the sane and each js conposed of a _
streagt teaniehtasy apddo saceartathei DALY THECP g $3hehile the
“ha3 indicates a close-up of the internal structure_ of

' seconghgy Stciant iRANP. 2 7% UPAdicEat ¢l D OLREST £4d-14 ﬁ%coleql?ery video

Strean1entry of the prlnar / seeondar.y I,0 stre

streamge| Jds StEERM NS SPAPh LR STRF RS ﬁg%gamte ones from
information that refers to the.secondary, audi o stream .

the ept B AR R bt B BRob e R bele 4 3 ceea
FﬁEICh he primary/secondary audio streamis

for YPPBkexed; and “ref to_stream PID of _Sub_dip"

|cat|n refe ence val.u Pl Ds cket
&ﬁ |tut| t he Q?Vnarylégggﬁ é%y au §u§E§é§%1 Th?f a

SIS NI e T
:Lntexln%&o s g%ﬂgtul"g €t L eARB ff¢ D Lgeeco‘?%lakp_vﬁaéwé/éondary audio.

ary audi o streamTs CO'ITpOSG

The l o ?L?Lgbgogéfgaﬂ&' RE2 11dicgat ifgueB SAgoch g { af of the
e audio stream "audi o_presentation_type" indicafing

1nter%a(ihan§€£u§iﬁﬂgst ur %fOf &0l IBSRENG Badaydiorsd @3fry  and
Sanpl i ng frequency” indicating a sanplingfrequéncy of"

SecorfaGY EEEPONSH Ghrakdi 0y St rMer¥e anteaudi atl-atgmage agedeie same
inditcating a Ianguage attribute of the audio stream

and eEf& Skl @@rﬂ%@éﬁd voif ar saregeoaary atdleosskeeanthasbuas.
shown by the lead line ha5, a
Core: i 8k@ 1SeeondRtyidvedess Secbosaryp afidile daternal structure
i nformati on corresponding to the secondary audi o

of thet sessam Hreryeadid iinedibabedonwsha céadd-ime,othe HEream entry
internal structure of

of the primary/secondary audio stream includes: “ref to Sub Path id”

indicating SubPath information that refers to the secondary audio
stream; “ref to Sub Clip entry id” indicating a SubClip into which the

primary/secondary audio stream is multiplexed; and

| “ref to stream PID of Sub Clip” indicating a reference value for PIDs

of PES packets constituting the primary/secondary audio stream.

The lead line hal indicates a close-up of the internal structure
of the stream attribute. As shown by the lead 1line, the
Stream attribute of the primary/secondary audio stream is composed of:

“stream coding type” indicating an encoding system of the audio stream;

“audio presentation type” indicating a channel structure of a

corresponding audio stream; “Sampling frequency” indicating a sampling
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the Conb_i nfo_Secondary_vi deo_Secondary_audi o. . The
Conb_info_Secondary_vi deo_Secondary_audi o i s conposed
w@Reo7/0m3nber _of _Secondary_aui o__stream ref _ent PCEIP2006/315991

‘indicating the total nunber of secondary audio

streans, each of which can be conbined .with a-:
frequsecypnufary cerdespFtdiggnpudhd stream; and “audio language code”

Secondary_audi o_stream.id_ref [0] to [n]" indicating
indicstimam riarwergeottsetondarf 4lg eudipearseaibl e to be

conbi ned for playback of 'the secondary video stream

THbE, streamensayséen a FECONARTBTRE9eM S rEAl| iafes @S shown by

streamentries for ‘the primary audio streans which are, ‘
the lgadi ditef have i i TR LPLAe8SSPREaRE GHIPSPPERRRAY L FWEIC as -
, for the secondary audi o streans which are udi os of
informabbe FIF RASHEHISRP Bt e ISPCRRFREY oAV THEam-

SLLEAD 0 o5, of e seenOay VSoh SULAR Y o crure o
he SSSORISEY ise0, SERD (Bug SepCAbR WLoT eSPOCt 10 g
cont S SRR B SeRMa A0 ) Thue conchidese  or
w20 QL SRM haybagk, T Jlgu g ecetl BF5ue ot

numbegI &Y %%ndgggfswoo SEJL:%IQQ,C gafa%()?_i fnide cﬁh%@%ﬁbined with

appar at us, am nunper e current primry

a sec secgﬁ/ PLIRAM 1 ;8artd RS8N UURE TS R of BerEsh M BDref (0] to [n]”

dary audi o streamare separately stored im the
indicg§ﬁq§)%ttr%§1n BRI G e &RiSNPNEd1 H8 Lt REAmaSHl § RS cbfibined
“the PSR. A s shown in FIG 42A, the |ower eight bits

for plByBadi)cAMDRY s3eohbh By Ofidde A3anv.epresents a stream
nuiber, and identifies one of a plurality of primary

agdiue, Sit QAMBLINRSE BT ite® BTE WMibld efclndédhetIFEMm entries
table of the current Play Item Wen the value set in

for thBepPSkhr¢hanges strbaemplayiback@ppadabasodl@yes primary video
primary audi o stream corresponding to-the

streams and stream entries for the 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 stream, are described with respect to

each : secondary video stream

| (Comb_info Secondary video_Secondary audio).

Thus conciudes the description of the recording medium’s features
for audio stream pléyback. The following describes features of the
playback apparatus for. audio stream playback.

' For audio playba‘ck, within the playback apparatus, a streamnumber

of the current primary audio stream and a stream number of the current

secondary audio stream are separately stored in the PSR set 23.

<PSR1>
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set value after the change.. The PSRl is set to "OxFF"
as the initial value, and then nay be set to a val ue
wo anngiomszod rom " 1" to "32" by the playback appar@r/ag006/315991
‘The val ue "OxFF" is an unspecified value and indicates
that there is no primary audio streamor that a
pramar yoaudhwstieamikasspodnhesh seleet edgriWien the
PSRl is set to a value ranging from"1" to "32", the
sels wabwe iirSFIol eropy, et e laved Sidieamingner-1of) among 32 bits
primary audi o stream <PSR14> FI G 42B shows the bit
of thaFSRINEIHesient ks hes PSRIMnuibsr shawn dentEEGes 428, of hgplurality
| oner eight bits (b g-b7) anobng 32 bits of the PSR14
of prieprgsentiso aststaagmmwhurbeent miub isdenwirfitesnone tdfe TN table -
plurality of secondary audio streans whose entries are
of ther cttemt PlafcltSINI zZdhér the vhAktue watenn PiepSRflephanges, the
When the value set in the PSR14 changes, the playback
playkmmkapapasaplayd aysseconidary audio stresmmcosreespodithno the
to the set value after the change. The PSR14 is set to |
set vadwprafter tthe rhengal FhEWRSRaAE SRBEntIM\PHEE ‘sas he gnitial
value ranging from"1" to "32" by the playback
valueppgadathen mpNebe aftle TOORFI21uS raRJkRIpEEd i dd val u?” by the
and indicates that there is no secondary audi,g, stream
playkack pRpagaseeondir§ WD BFfdamifadhdingrestfied value and

. selected. Wien the PSR14 is set to a value rangin .
indiqtsh AR £HERSS NPIRF SEEYVERIP PETFARGFpE BT ed BETERTY audio

' t f.a dj t, Th ‘

oo SLASERAUIRED, BB SOOI UL PSR, T1GSFotg sansin
_t.hepr ocy i it 42 The' d '

ceen SOOBLACERNL S S50 LUL LIBLILE 6o T0E 080 T4, AUl gy o

-_.shawn _in. Fl 43 by the procedure executing unit 42.
a prﬁﬂ%%y 258%%o§%m?%% status transition of the secondary

aw@gﬁiﬁgrean1nunbers in the PSR14 . In the figure, the
term Tvalid" neans that the value of the PSR 4 is

eqhal 1419p0 Ex§§5tﬂe%5}ﬁtt hesNyARSHt Ofn &M ipBR Wi tten in
the STN ta Pe of the Play I?enl and i s decodabl e.

As shown in FIG. 42B, the lower eight bits (b0-b7) among 32 bits
of the PSR14 répresents a stream number, and identifies one of a
plurality of secondary audio streams whose entries are written in the

STN table of the current Play Item. When the value set in the PSR14

changes, the playback apparatus plays a secondary audio stream

corresponding to the set value after the change. 'The PSR14 is set to

“OxFF” as the initial value, and then may be set to a value ranging

- from “1” to “32” by the playback apparatus. The value “OxFEF” is an

unspecified value and indicates that there is no secondary audio stream
or that a secondary audio streanihas not been selected. When the PSR14 -

is set tb a value ranging from “1” to %327, the set value is interpreted

as a stream number of a secondary audio stream.

These secondary audio stream numbers are set and updated by the
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The term "I nvalid" neans that (a) the secondary audio
stream nunber of the PSR14 is "0", (b) the secondary
WO r@en1s08 eam nunber of the PSR14 is | arger thedr/sreeos/315991
number of entries witten in the STN table of the Play
( Item or (c) decoding is not available even if the
procd’didllfaeéxdﬁutﬁﬁbmrﬁ‘i 0e it e $ébdr’(t%r§Ti\hdﬂblsEreém&imbBIra}a_n the
I[temis in the range from"1" to "32". The franes
PSR14drsdesWst bt @ottethdiitiea as BhGwn4Bn SEh@ened3 dat Ibhe procedure
i ndi cate procedures for determning the value of PSR
executtien drhie 42 at B3GeHa@ngesws The sirdouedurasssiftdonsst thﬁgecondary
the PSR include "Procedure when pl ayback condition is

- audicharrpdiunrers' P 6be R dwheln She fdgucharide term “valid” means

requested". These procedures are the sane as those for
that the vedvemdatlye VEBes iste@msto wrERRIFhentthe numes of entries
status transition is triggered by events such as "Load
writtpinsgn, thendiyeaplst pEafhe Plawtldem pragdList dptefaiick"
"Cross a Playltem boundary" and "Terminate Playli st
pl Efoderm | Iqﬁ%g%jeW@ﬁW§ §P§taléb the %%ﬁ@ﬁ@%?%lﬁﬂgéo stream
for the secondary_ mlde geans i n. Enbodi nent

numbefroprfomgP%écaﬁb EedTr Y ﬁﬁ&@@dﬁ%e%é’ﬁmber of

s cha " for, secon

b, di
the SR e e O R SRR, o Sl FRLEEEY (AP e cabie
f "P d . Wh yback, gond
or o BEE0YCl op SO hen, &o LaRe S S sRetrpe mumber
os e@é@%ﬁé@?%taeﬂ%flal“ﬁ??é%frﬁ-;tua 15, BRI babAe g ip ehe renas
froqupg% ,“? H, Step S112, mhether the secondary audlo
stteam of "the acquired nunber satisfies the follow ng

- copdltd #:Q9hek AlraufrOdLh | a8:£4) Lihase, @ COPANISRR1cally

e secondary audi o streamn r specified in th

indicateP gggb&ﬁ@pe?se GRRABEYeMh 08 SeERNGAT Yo aHdibBRANHL hﬁle status
secondary audi o stream nunber acquired fromthe PSR 4

changed.heTkOHR_HL98s Of ot hR2+$86QNERE VPSR include “Procedure when

playback conditionA is changed” and “Procedure when Stream change is
fequested" . These procedures are the same as those for the secondary
video streams in Embodiment 1.

The status transition is triggereq by events such as “Load Disk”,

“Change a Stream”, “Start PlayList playback”, “Cross a PlayItem

'boundary" and “Terminate PlayList playback”. These events are also the

same as those for the secondary video streams in Embodiment 1.

The following describes the procedure of “Procedure when Playback
condition is changed" for secondary audio streams.

FIG. 44 1is 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 8111, the

secondary audio stream number from the PSR14, and judges, in Step S112,
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audio streamw th the nunber and the current secondary
video streamis allowed. After the judgnent, the
wW@e@cethinge executing unit 42 executes Step S1I1BCT/Br20n/315991
"S113 is a judgnment step for judgi ng whether the nunber
of Streamentries of the secondary audio streams for &=
whethehetbersemndray buéhe i stieam Wiethehacauhbed rwmber satisfies
Streamentries in the STN table is 0, the procedure
the fexéewinmgandittign Adi ntains the secondary audi o stream
nunber in the PSR14 (Step S116) . |f the nunber of ,
SCoagditeptr (Rs: | RERE TNt @pNRaT LSOl the fpecondary audio
procedure executing unit 42 perfornms the judgnment of '

streaqy ep S114. PHWStep S114, tARSPFOERUure executPng unit the.

42 judges whether the secondary audi o stream nunber is ,
Comb_apfialsaeens ryedsdehas COREL AT Qf 288 iR efRTIE LYy audio
the STN tabl e of _the cur t, P | tem.and. whether a
oA R BRI Jo AU SEVBAREE N 4G B G a5t PR FFogs Agoondary
. condition, (A, ,. Lf in St 114, .t _j | der
audiof RRPE PR HIMSE BPRSy A% ke o ary a it b JAEg strean
is al resgnt in the PSR14,.and the nunber is maintained
?@W%p'Sll?) . If YES in Step S114, the procedure
e i Nj S L at
SERSREaT R tR DEATBrOct Hte TRSLREPREPELE & eyegny s Step
S1 51 1AU fest t rbphd tREPCEIFRmber of
8113'm%ﬁgpplséégagﬁ%gﬁggﬁiggﬁ %%Eg%g%gheg%% legcondary ramber ©

Stieaﬂlughﬁ’aéféé %?r@hé ELGondary Sudibl oWehald £SPQMNGuArent PlayItem
proce

cedure for- selecting the nostappropriate secondary
is oﬁ“ﬁé?hSEH§QHh&Q&~bBeSEHé&ﬁﬁ%mEH%$|&%”Ehénsﬁﬁgﬂ%lélzé 0, the
to S123, .the procedure executing unit 42 checks al
procedlureasfedtitiihbamit42 haist s baatest sé@mdfryt NeliSTHt tedn aumber
for whether the follow ng conditions are satisfied.
in tHONsiliondta)p s1based on ehsonpasésosr oftidien saeendaryn the
audi o stream nunber specified in the
STN_tableierﬁ:O,theprocedqreexecutingunit42performsthejudgment

of Step S114.
In Step S114, the procedure executing unit 42 judges whether the
secondary audio stream number is equal'to or less than the number of

stream entries in the STN_table of the current Playltem and whether a

secondary audio stream with the number satisfies the condition (A).

IfNO in Step S114, it is considered that the number of a valid secondary

audio stream is present in the PSR14, and the number is maintained (Step

- 8117) . If YES in Step S114, the procedure executing unit 42 selects

the most appropriate secondary audio stream for the current PlayItem
(Step S115).

Thus concludes the description of “Procedure when playback

condition is changed” for secondary audio streams.

FIG. 45 is a flowchart showing a procedure for selecting the most
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Conmb_i nf o_secondary_vi deo_Secondary_audi o and the
nunber of secondary audio streami , the conbination
w@boowhesssecondary audi o streami and the curr ePCT/JP2006/315991
'secondary video streamis allowed. Condition (b) : the
: audi o_| anguage_code of the current primary audio -
appropriehen setwhesyt hedaadsordamn fisagdheogersent Helayltem.
secondary audi o stream Wen these checks are
cénrpPeerd il 419 SPpRAy L&k ragrdured eseedhing yirdifdile checks
streans in the STN table, the procedure executing_unit
all shreanerii Biestigntal Bfregiopntrdasof she fdfdnbabletly whether
r judgi ng whet her a secondary audi o streamthat

: fo \
‘the fodipun@<LIKE tORGi BFron3®)Si€hbsent. If YES in Step

S124,. OxFF is se%}in the PSR14 as.the str an1nUnb%r of .

a “oBELhYAR y (Ai H3SEFeSM ¢ SERPPZISE" © gecondary audio

secondary audi.o streamthat satisfies the condition the
streagly s preselioeh he procedﬁ?gcéiﬁi ting unit 42

t the jud t of St 126, St S126 is. f
e MR SR e M A
. t hat Li st S , ‘.
cuai GRLERN PR A B3 DU b CONY Loinol ) AN Dokl s ana
- t at i.5fH Wi th diti

the B e R T e Gna ng 5t ream Ent ry | <

I . At th 1 diset .

s?%gg%gﬁﬁﬁbg) ‘gf {:?g éﬁd ohieLaI?-grh%éngo e 8f t%@ chP%nt nPILmary

e selecte condary audi o strea
) P ' . j ;
e 3508 BRSNS, SHAD, 1B BONE (0% SREGPIREY cuaso
streatfne procedure executing unit 42 executes the. judgnent
- of Step S128. Step S128 is for judgi ng whether one or
Mhens eteRdardhcaidi airst renis osat Sfop g 1t hel panrdik-etnitted
(a.) is present. Wien YES in Step S128, the procedure

secon@¥@GHIdI® Bhiéarfls? isetiecbsN_talore arBagpidiedegeongafyting unit
audi o streans satisfying the condition (a) , one

42 exenhoss Soep &lidndi ng Stream Entry comes first inthe
STN tabl e, and sets the stream nunber
Step $124 is a judgment step for judging whether a secondary audio
stream that satisfies the condition (a) is absent. If YES in Step S124,
OxFF is set in the PSR14 as the stream number of a secondary audio stream

(Step S125).

When a secondary audio stream that satisfies the condition (a)

is present, the procedure executing unit 42 executes the judgement of

Step S126. Step S126 is for judging whether there is at least one

. secondary audio stream that satisfies both conditions (a) and (b). If

YES in Step 5126, the procedure execu’tiné unit 42 selects, from among
streams satisfying the conditions (a) and (b), one whose corresponding

Stream Entry is located .at the top of the STN_table, and set the stream

number of the selected secondary audio stream in the PSR14 ('Step 5127).

When there is no secondary audio stream satisfying the conditions
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of the selected secondary .audio streamin the PSR14
(Step S129) . Thus concl udes the description of the
w@emcosne for selecting the nost appropriate BeDoreded3gs9gl
audio stream FIG 46 is a flowhart show ng a
processi ng procedure- for secondary audio streans . In
(a) arsf ep)S1Bie prveeproeeskr@itexecuningl AirikecdRes Hdovkgudgment of
whet her a secondary audi o stream specified by a nunber
Step X8 esPrrmIFhgs tie fdwe judeinepéesheprnenomberexsgcondary audio
satisfies the condition (A) . Condition (A) : based on
streams copafyson tbe aomelisdopndar ys augsenst r ihép Step 5128,
specified by the - '
the pIOsIASUrAfR}esECoREAIYL ty kA e lSston dHioP IR thRSegrndary audio:
secondary audi o stream nupber determ ned by the nunber
streags | s3td SEFHBY ndthon coRdih&CRecEHdar 9n§ud’r’k63%e( r ERAFRFPARILNg
the nunber x and the current secondar V|deqqstrean1 S

Strea| et ComeS L Stonti T AR SPLCo 1L FRGG, LG trean Sumber
or tn Sefsten SR Sl £ %ﬁééﬁ%ﬁ%ﬁ%&d%ﬁ Bos).
sﬁﬁ“ﬁ%koéh«md%%“%h ReS U Rl G ahie wetiiafd Tor s8lecting
e s R %%ﬁ%p%%é%%% in Sep S132,
I
x; zegfgt%fzi;é:n%d:ﬁzoﬁw% R S EE e B o

seéon@%  d %tEQ§ﬂ§SR14 (Step S142) . If NOin Step
, The procedure executing unit 42 perfornsthe

;ﬁgérl& AR5t ePe $FhIBeditPe 3R ir%y L0k ¢ @Q%H&:ks whether a

t he nunber X is OxFF. The neani ng of "OxFF"
seconElQ? SRRE case At s écif‘f‘ed‘ﬁ £ bkl ESHeEIMREt ng to Qﬁe user
¥rustnent nunber”. |If the nunber x is not OxFF, the

operaEE@ﬁe@Hﬁ&e&XgﬁfuéhﬂQsﬂmé 42 mehataiss tdwe current
secondary audi o stream nunber of PSR14 (Step S143).

| Eohbetr enrbEy) X basE¥Fbn & heofisnsiedr e;fet(ﬁeutsleﬁgndaﬁ]ry audio
42 checks,
stream number specified " by the
Comb_info_secondary_video_secondary_audio and the secondary audio
stream number determined by the number x, ‘the combination of the
secondary audio stream with the number x and the current secondary video
stream is allowed.

If the condition (A) is satisfied, the procedure executing unit

42 executes the judgment of Step S132. Step S132 is for judging whether

- the number x is equal to or less than the total number of stream entries

in the STN table and whether a secondary audio stream corresponding
to the number x satisfies the éondition (A). When YES in Step S132,

the procedure executing unit 42 selects the sedoncary audio stream

determined by the number x, and set the number x in the PSR14 (Step

S142). If NO in Step S132, the procedure executing unit 42 performs
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in Steps S134 to S136, all secondary audi o streans
witten in the streamentries of the STN table for
wob@ries3og he foll owi ng conditions are sati sfi eRCT/IR2006/315991
thereby select the nost appropriate secondary audio
streamfor the current Playltem Wen .a secondary

the jadghentsbregirag 61B8. clSéekesi 33 isefundadyingdineteresm number

, conditions (a) and (b) are specified as foll ows. ‘
x is QuAHit iThe feaning lbdsB0xBR’ d < dneasememaftheifecf the number x

secondary audi o stream nunber specified in the
in EmGodbmémtf &, secdadarystiaidon@seentar - fatlek euakgrihés not OxFF,

nunber of the secondary audio streami , the L
the proabiwes iegacot LeharsdcbAdmintaddisotie radmmentaprcenf@ry audio

current secondary video streamis allowed. Condition
stregmppumberechRfiFS 4 dA§BRgEL4Dde of the current primary

audi o stream mat.ches_t he_ audi b. | anguage code of ;th

0422 checks,

sddoRBarIREdi b 1§ P¥Em ithe PP @RI W EEETRG RhENLE
in Sf30E [Riddniht SORO8: bl SISO Iah P | GRS, dagHRgT in the
serefietDEloLod 0281 AE SUICAMGLLSTYL 10, B, £ONL L8R ions
are SBESSECMES XARUILP ML, I8 SRURR: S LA R 0y auato
strefll o "the AR TeI Fa Bt En e ot ot he. stram number - of

MATRE GBS RRtY S0, S BRI PRy st

stre’ajnngeégl}’l\ggéﬂﬁ{es qBS GhaTPLL SRL iaudhe BLTRAND

sati s t ondition (a) ar€ préesent in Step S139.

Wl QYESohN (a Bt eRa2Lk39 ont BE PRBEeUNES EX et | ibdilaty audio
42 selects in Step S140, from anong the secondary ‘

strez@ldi 0 streapsmsati sfying tBgeeondegi on (a) , igne whose the
corresponding Stream Entry cones first in the

comb SH¥ct abkendand wSelked bbeosddepnmunideanaf de sehieet edf the

secondary audio stréam i, the combination of thé secondary audio stream

i and the current secondary video stream is allowed.

Condition (b): the audio_language_code of the current primary
audio stream matches the audio_language_code of the secondary audio
stream 1i.

After executing the loop processing, the procedﬁre executing unit
42 executes the judgment of Step S137. Step S137 is for judging whether
at least one stream satisfyin‘g the conditions (a) and (b) is presenf.
When YES in Step S137, the procedure e}'(e.cuting unit 42 selects, from

among the secondary audio streams satisfying the conditions (a) and

(b), one whose corresponding Stream_'Entry comes first in the STN table,

and sets the stream number of the selected secondary audio stream in

the PSR 14.
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secondary audio streamin,PSRI4. If NOin Step S139,
the procedure executing unit 42 nmaintains the
W@ emontksny audi o stream nunber of PSR14 (Step BIHIN2006/315991

Thus concl udes the description of "Procedure when -

stream change is requested" for -secondary audio -

stife¥irsn StepsS TPhcthelpsochdups exedut ésg pertdidnidddgss whether

the procedure executing unit 42 of the present ,
one ognbodk mEtondihy fwliowitngade seat beky iree thiextorfidamrr dp) are

unit 45, which is a feature of the audio stream ,
presepltaybadier $hani Xihay EehtinoPtani $13% ddst poreedyye executing

m xer 9a to m x the playback outback of the primr V

‘unit 44dpeletredm SFCP el BudifsoH Ry e SRECTARTYDI '3§c§treams ‘

_output of secondary audio streans of the audi o decoder
Satls§ﬁ?ngwéhetﬁQFQﬁﬁ%QQnﬂaﬁha?BScWhP?ﬁeCBBF%§PQWF%ﬂ$eStream;EntrY
[temtine axis.is in a period fromln t

comesch et T8 S TR (Shiey 14 BREF A FEFT O PUBRGE Wicii felocted
seconi Ty nReHN SHReFe 181 Eehbl vurehD AhagtBont | Trorfit PaRCeduze

he mxi.ng.control, uni.t 45 controls t.he mixer 9a to

execul o 2 TN SO Rt SFCPRAS B A ok otk FATrt |pf PSRLY
(Ste t%§4ghayback out put of the audi o decoder 7b because
Pt Re“alidi o decoder 7b is decodi ng the secondary audi o

S%%%{Qf&r}?%ﬂl{%sgpﬁ? %@%@%H&Q%’f 55958&1{51{5 .a§81]14stféfam change

the a u he pritary audi o streamis

is .re"q'tEHEEQ&Mdfo%tgé%%lnﬁgggcgu@ig RUt-Qfyst he secondary audio
S . m f

ream can be xed ter a downm xing is perforned

- sugh st hadnonldesdesid ed -coapenent %e@'ff@rﬁ@did procedure
conmponents such as L, R, C, LS RS, LR RR and

execukfBg HHef€ 4 2Whe R HNBresson daioydamehe . StTRambl FBowiy describes
exanpl e, a commentary of the novie - director, by

the nGRangi BEnt A6l clrannels, ofvhi BE P&i SBEYaBueE G StoheaBnudbt Btream
~ which the secondary audio streami s to b e m xed,
playdac@m L to C and to
The mixing control unit 45 controls the mixer 9a to mix the

playback outback of the primary audio stream of the audio decoder 8a

and the playback output of secondary audio streams of the audio decoder

- 8b.

When the current playback time point in the PlayItem time axis

isina period from In time to Out_time of the SubPlayltem information,

and when the secondary audio stream is set as “playback permitted” in

- the STN_Table of the current Playltem information, the mixing control

unit 45 controls the mixer 9a to mix the playback output of the audio
decoder 7a with the playback oﬁtput of the audio decoder 7b because

the audio decoder 7b is decoding the secondary audio stream having the

stream number stored in PSR14.

If the attribute of the primary audio stream is “surround”, the
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R, it is possible to give ..the user a sensation as

if the director is waking around the user. Such m xing
w0 g00caldsesl panni ng. I n panning, the sound/ voiPEr/af20e6/315991

.secondary audi o stream (for exanple, nonaural) with a

| ess nunber of channels than a prinmary audio streamis

 playhusad oufhus, ofictles derpridaryheufi esshteanbmdi tentmixed after a

pl ayback-perm tted conbi nati ons of prinmary audio
downmsitiegnss perfdimedsicmiiaviondy ddsieme amporentsdare/held among

audi o streans for the secondary video streans are
compatehitgedueh dhd, SRN €abl®. RehedR,t RB, mind AdH.s Here, when the

performed by sel ecting one fromeach of the primry

- secorgladivo autli eaftremE ihe St orRIBLSUE CATEEEAEY PEMEhReMOVie:

. streamentries in the STN table. A s a result, at the ,
direheseuby oG ttilce ChANPREL @F 1D PriBaEYs3TBIR Figeam, with
~ provide conposite audio where the commentary of_the
whictydiire SEFPREIDF JUsligdgedet® thetalsi BL8FA hefofith Ho % nd to
assune that the secondary v

.. .F | e, I, IS, .
R, 1% £40BOFRLANR CR GRS THe UROW 8 BRECTOR SRafbr CpadiiFector is
wakiEBRBPRG e RkR0 oMb Ion Cheopr T tiado. Ty Pnming

he CREURPECRnG. & SECORIAFY SED TR he (hgb: B b dpgural
. t i i Cct ; : i . . .
e SOTIRRLAD B2 SULEALD PG S bR HALP Lo v,

di i ,Ogcéggéﬁsg Gast rar grgé&lﬂ ge[g?aaayigngggt zﬁamng‘ck—tpermitted

poi nti'ng a e"contents Int deo of the

co@%‘ﬂi@ns%@%&%@ﬁ aglygt%l t?fféﬁﬁg serbadi pRhaf£hAles 4Oream and

an 1 nprove e playback in Picture in

secordatiUb8di e Subtd tde phaybaskndsrsRaGkb 88rédind NEre defined
STN'tabl e of the PlayList information. The foll ow ng

in tHIESEN 110835 St regdn erhel RSk 18Uk Adr@sd By tdR@ecting one from
STN table. Al though the prinmary audi o streans and

each SECOHS @Y maudiMislo earBamd andsshqRedoh@apy iRiYy ¥ttems from
stream and secondary vi deo streans, respectively, .
the skubbint &é€Sroge iAOthe STN table. As a result, at the execution of
Picture in Picture, it is possible to provide composite audio where
the commentary.of the movie director is added to the audio of the main

movie.

For example, assume that the secondary video is a video in which

Ionly the movie director and/or cast appear and they are acting, “for

example, as if pointing at video contents of the primary video. By

- combining a secondary video video of the video contents and a secondary

video of the movie director’s commentary in Picture in Picture, it is
possible to realize an amusing screen effect where the movie director:

and/or cast are giving commentary iwhilte pointing at the contents in

the playback video of the movie.

EMBODIMENT 5
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classified into ones for primary video streans 'and
ones for secondary video streans, yet still can be
waledo7messng i ated into Presentati on Graphics strpemgP2anmm315991
text ST streans. The followi ng describes streamentries
for PgtestST streans. FIG 47 shows part of the
STet alrkeeenesaavidilnentr eledbtdst botde PuyrosteS®ndt reaspbtitle
Accordlng to the figure, conponents of the STN table
playbesfeti dlicyureliat Bictersubfhel sulidiidgraylaykack is specified in
"nunber _of PG textST_streams_entries[13 to [n]";
the 9Thyfebleodt il lféaﬁ/é%tSSTl%ﬁP@mﬁJéﬁt 1 i Bae pfeistowing describes
"PgtestST streamentry" :
streancepbrifg E@eéﬁhﬁawe%ﬂdb&hﬁ 5TII§>£3}%%1>& sTAl{hough the primary .
"Secondary vi deo_Stream.entry
audio phreErs BRI PECPRTRLY & aé’tdiié?a?%reéﬁftsr ?@%@S%a{l@at‘c@spwgary video

nunber of Pgtest ST streans whi a t
B A S LR M R (R e

PiP PG text, ST stre ntries
classil%m’ SR PRES b 0P br %WS?F%%I“%A:IE’LOEESSW R gpgondacy
text ST stre that houl. d d
Vlde91 SIGF %é ﬁ% engT%) r%%%@%ﬁ %ﬁggeée %ﬁédPreseﬁtatlon
crapg AL LBBLE T o t@x%;e FgPicture application. The
p e nu e streans entries and the

NUTRCTEh offh £ PG tfﬁg&&%&%@g&s@ef@éﬁy%&&%@ Qk yeams.

nunbe t ext ST streans

FIG. @ﬁtsrﬂo% gpa%:%f HHE 8K eaup NUMREES- 4101 Loi Qe &k tReC®gtestST
he P& ext ST streans. On the ot her hand,

strea%en tﬂ@a&t&%ﬁ _PhB_RG 4 &% STegigogantentdd esnpl WeN table
|

s n2, the stream nunbers from 1 to nl +n2 becone the™

espedidnd® of theiREeext ST std eams. sdbgftles, ifthesplay are:
nunber _of Pi P_PG textST_streamentries_j rlus is ‘
“humddY birepci fettrer SENchabl entthesriange of thetstream [n]”;

nunbers of the PGText ST streans w dens
“number of PiP PG textST stream entries_plus”;

“PgtestST stream entry” : and
“Combﬂinfo*Secondéry_videq_PiP_PG_textST” in
“Secondary_video_Stréam;entry”.

“number of PG textST streams entries” indicates the number of

PgtestST streams which are selecting targets when Picture in Picture

'is not being performed.

“number of PiP_PG_textST_stream entries_plus” indicates the
number of Presentation.Graphiés streams and textST streams that should
be added to the numberfof_PiP_PG_textST_stream_entries defined in the
STN table for a Picture in Picturé application. The sum of the

number of PG textST streams_entries and the

number of PiP PG textST stream entries_plus is 255 or less.

Here, when the number of PG textST streams_entries is nl, the
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When Eﬁcqﬂrgr i?#

by the nunber witten in the
nunber __of PiP_PG text ST streamentries_plus . Wen
wer@rts308 n Picture is not being performed, 1 POT/i#2006/315991
-anong the streamentries of the P&estST streans
: becone sel ecting.targets. Wien Picture in Picture is
stredmenngbees fforomed, to hilt benbma Xlenmagokhef sthree8@LeeriT iségeanms.
of the P& estST streans beconme selecting targets. Note .
On that, &ken if Pictgherin Picturterd perfornedhent is the
not that a subtitle for the primary video and a
numbegylotf] PLB_PErtatiesTs stoadnr §nvE tem us sepan athg gtream numbers
pl ayed. Only one of the primary video subtitle and o
from det@idany heéeree $hist range iof Hhe RGhrRsd STnsPreaif-e Thet is, it
Picture. This is based on two reasons:_ (i), if the .
the pymbas Wi PdBoPSUBEFET % SAFgarhensetondatys vigeritten in the
subtitle are separately recorded on the BD-ROM the ,
STN_tPdginddic R At GeCIReEenTI TR Qb EGaaEFS] FbFoans widens
graphics, which leads to an increase in hardware.
by cost; B (ii) ifngégﬁ%d down fBFLEHe” secondar}Pvi deo, 1€

th bt i il] 'be hard t . -The lead |i h
D, B oAt B G S B R HE T IR st r UGt Ur e of ¢ he
e e R 0 DL 1
Ry , t :
S OV ST N ——
ap, Lhe %%qnlb'r %%r'%ggmé?g' €288 nd+n2 among the

r
ose-up of t-he 1 nter nal s cture o

X i [ n , .
seredpapetss ke fencReeamantanlioe phiveiing gpgors. tore

that,| BU&R Mgl pSLTUG Uk &1 RE8SISTe8t5£R03, Whi Chnat arakl Suedtitle
to be conposed with secondary video stream are

for Y guelnardyndiicrRiedndlhe digad thienedPIHNdLrnasryNeideo are
internal Structure of the

separe@d yigifag,e8FC angiar yny bdeheRbPindayt ex8&d subbetle and secondary
: Conb_info_SEcondary__video Pi P_PG textST is conposed

vide®dfsubtitle is displayed in Picture in Picture. This is based on
two reasbns': (1) if the primary video subtitle and the secondary video
subtitle are separately recorded on the BD-ROM, the playback apparatus

needs to have two decoders for graphics, which leads to an increase

in hardware.cost; and (ii) if scaled down for the secondary video, the

'subtitle will be hard to see.

The lead line hpl indicates a close-up of the infernal 'structure
of the PG testST Stream entry. As shown by the lead line, the
PG testST_Stream entry. is composed of a Stream entry and a
Stream Attribute, and the Stream_entry includes a PID of a
playback-permitted PGtestST stream.

The lead line hp2 indicates a close-up of the internél structure

of “Secondary video Stream entry[1]”. In the
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"nunber _of _Pi P_PG textST_streamref_entries”
i ndi cating the total nunber of PiP_PG textST streans,
weamn/oef308vhi ch can be conbi ned with a secondarBCTiIRPEEs/315991
stream and "Pi P_PG textST _streamid_ref [0] to [n]"
i ndi cating stream nunbers of the Pi P_PG textST streans
Comb WhiF6hs&€adhdaer£ aitidiede @1 b oPG pleasytmac ko £ s ooninadestirbeture,
“description of the inprovenent in the recordi ng nedi um
PGtes@lTt fiere gL §RNEN @ireodl Mdndd tdhee foomboredgrides secdedamnvideo
i'mprovenent in the playback apparatus of the present
streagnbedi oehue Forirslibticelie pl ayback, within the playback
apparatus, a stream nunber of the current PGText ST
sthheardaor Pirgt une3 i in@ictiee execintermahdshrgtiwasm of the
nunber of the current PGTlextST streamfor Picture in
Comb_PndbuBBcomarxe ctitdeon PaPePGepeiei®l y stored in the PSR  The
set 23. FIG 48A shows the range of 'stream nunbers .
Comb_tingp_Sheondamamitigeh8iPoPC1HRXEIH r ent 1P est STRAgasam = of:
can possibly take. If PiP_PG text_ ST streamnunber is
“numbgir, of hBiRt FeAxiithet repm el itans” PG st BT 150y e%ﬁ»ﬁ total

takes a value ranging from1l to nl, as _shown in th

numbafpRér PHRLEC oFettd FitgarES, iR Mictirien fapi ke (Fepthiged with
2 secpasBurRERe st a: S raccrl el e i eeea®! o 1
o SRR T, PSR SV o e o
comb]ﬁ’l?:%%abl 513 %ﬁ%atngx: g'er st ream entries plus is n2, the
P'@u@%o}ﬁ L o5 I SR00 oaﬂ’(@ﬁe ?L‘ %59!)#‘&?%{?{‘?15 Qgefr_re%%&dlng

OWI’] In OV\EI’

medl"@ol £ 4%%e eﬁf" er{weegb%dfg\?t @nrre%e' nﬁzmvg.%?z dg%lbes an

oW ng al ns eac of the PS

imprchefit. L!?eth 55% % Sadll $Ppi=llag oARflcB A %ﬁboaﬁnéﬁ»@ For
Is interprete 0] :

subtitle playback, within the playback apparatus, a stream number of

the current PGTextST stream for Picture in Picture execution and a stream

number of the current PGTextST stream for Picture in Picture

nonexecution are separately stored in the PSR set Z23.

FIG. 48A shows the range of stream numbers that the stream number

of the current PGtestST stream can possibly  take. If

'PiP_PG_text_ST__stream_number is nl, the stream number of the current

PGtestST stream takes a value ranging from 1 to nl, as shown in the

- upper part of the figure, when Picture in Picture is not being executed.

On the other hand, the number of the current PGtestST stream for

Picture in Picture execution is called PiP PG TextST stream number, :

- and if the PG_text ST stream number written in the STN table is nl and

the  number of PiP PG textST stream entries plus  is  n2, the

PiP PG TextST stream number takes a value ranging from 1 to nl+n2, as
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o : display of both P G textST streamt and "Pi P PG
text ST streanf is disabled; and Ib: display of both
WO RB70e880ET streant and "Pi P PG text ST st ream PCBHIP2006/315991

‘enabl ed. Pi P_PG textST_valid_flag b30 of the PSR2 is

PiP_PG textST valid f lag, and a value set in the one
shownbiity kbei htwespretreédodsthel fowsre. b : when a secondary

video streamis di-splayed during the display of the o

cUitTiGent 8Bl alypuerhhet e tPEsFegn8 Stite dmeNGfBer d&ts rfed Lowing

in the PSR2 is used;, and Ib : when a secondary video
explagnsegar sodi s &pedP8B2i ng the display of the current

.Playltem the PiP PG Text ST Stream Nunber defined in

trﬁésﬁ’smﬂé,gused. When a secondary video streamis not

di spl-ayed during.the display of the current Playltem .

t WTIpPP s A4 57_GhFRPi1RF 0888 %_oYalhﬁéeEnléf?kéectone bit

.. on the display qf t he BD- ROM pl ayback apparatus . In
1s l“ttl‘?ir?r%@%,% %lg’@W?ext ST Stream Nunber defined in the

R PRI PhEoPe Toxt ST G FEAMNADE: & et 4 egtrean”

. d.se%} ieg_the twelve bits are interpreted as foll ows:
s dimeBtes’ s¥ndary video streamis not displayed during

L1, 01 LA PLe 1N OIS B0 1 QULLEID (RN 2 S REQARERIE ream”

€0 Strea i'spl'ayed™neans
is e%ir]?sl v flag of the PSR14 is set to Gb) , the val ue of
THhe PG Text ST Stream Nunber in the PSR2 is used to

detiey mene L had -giitiherrigne of the PG stream and the
Text ST. —streanmrout. of the PGText ST streans in the

- SINg bl enobskbe; curpebt Phayst emiig @ilagl, ayed a PabuPGet in
~ Text ST Stream Nunber: “bl® to b27 of the PSR2 are the

the JRPHRE Texiste Sirceam Aymbsrl oweid

Ob: when a secondary video stream is displayed during the display
of the current PlayItem, the PG TextST Stream Number defined in the
PSR2 is used; and | |

1b: when a secondary video streamis displayed during the display
of the current.PléyItem, the PiP PG TextST Stream Number defined in
the PSR2 is used.

When a secondary video stream is not displayed during the display

of the current PlayTtem, the PiP PG textST valid flag does not have

an effect on the display of the BD-ROM playback apparatué . Inthiscase,
the PG TextST Stream Number defined in the PSR2 is used. |

PG TextST Stream.Number:

b0 to bll of the PSR2 are the PG TextST Stream Numbers, and values
set in the twelve bits are interpreted as follows:

When a secondary video stream is not displayed during'the display

of the current PlayItem (“when a secondary video stream is not displayed”
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a value set in the twelve .bits are interpreted as

foll ows: When a secondary video .streamis displayed
waleoorn3vhe di splay of the current Playltem apPdr/gree06/315991
~ PiP_ PGtextST valid f lag of the PSR2 is set to Ib

("when a secondary vi deo streamis displayed" neans

vmeans ttﬂ@% the §ispwv rliiabagr ofnd hesfASRES k8tsed ¢9) | bheAR@1ue of

he secondary -video stream determ ned by the PSR14 i's
the P@'Tﬁ?ﬁt@h‘.‘eﬁl@éﬁd memdie i fitgel BYRDH of higed Ybr @steMlidyl tied either
, the .value of the PiP PG Text ST Stream Nunber in the

one oPSR% it yseshnt andetiey MeresSt hatreint bat eohehef Pthexis streams
stream and the Text'ST stream out of the PGText ST

“in the! s@ENMBable tdfe thENchabéer dldm suisedt sPlayédem i s

di spl.ayed. Stream nunbers of the PG est ST streans for
Pirdtruipe TaxPiTtItrreamoNexieent i on and t he handl i ng of
these are not -the focus of the present invention, and
t Iodier tdesZt iofit tomPR2eatrhertef Gri® BEi TawdThELsedm Numpber, and
present enbodiment. FIG 49 shows the status
a valtieampstt ionthof twied VPRI PL PG duesxtiStesrredadnasbeeslaus ch
are stream nunbers of Picture in Picture P& estST '
stiheans. seeondrryf ivgdee, SEFRan ermdivrilpded ndafsng e display
the value of the Pi P.PG Text ST stream nunber of the
of thpsperrenedqiavitenoind é§§ PRBRNPE HeeHithaRldf _Ehagi@fs the PSR2
, vvrlttenlnthe STN table of the Play Item and is
is segeboddgbl (@WhThe SEFRNIRRY AAPC REARIT i 1ER) aYRE means that

N
ceresiEle “e.tﬁs:fsemef LSS LT R STALEOIE, O
Play %eéﬂ/ IEB?n Y&+ %ggsaﬁ%%téc?eg&rﬁxwg t§gg§t gq%elpilrr}a%glse PSR2
is usdArn MLDAQL! of LI 085,dN BLG r AR S RCLRLECA! Wy sne TextsT

e procedur es etérmni hg the"va

streagggs%tt g ghat ¥&r %%rezﬁgeeaoe&gum_ﬁa%é I i@ Rurrent

St ream nunpber to
PlayItem is displayed.

Stream numbers of the PGtestST streams for Picture in Picture
nonexecution and the handling of these are not the focus of the present
invention, and their descriptions are therefore émitted here in the
present embodiment.

FIG. 49 shows the status transition of the PiP_ PG TextST stream
numbers which are stream numbers of Picture in Picture PGtestST streams.
In the figure, the term “valid” ﬁeans that the value of the PiP_PG TextST
stream number of the PSR2 is equal to or less than the number of entries
written in the STN table of the Play Item, and is decodable.

The term “Invalid” means that (a) the PiP PG TextST stream number

of the PSR2 is “0”, (b) the PiP_PG TextST stream number of the PSR2

is more than the number of entries written in the STN table of the Play
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PSR2 i nclude "Procedure when playback condition is
changed" and "Procedure when Stream change is
w0 egoesisesl”. The "Procedure when pl ayback condpeT/aireooa315991

‘changed” and "Procedure when Stream change is

requested"” as indicated by the franes drawn .with '
Item,dott éd) Idemesiiagels heotsaveiasblaoseerf arf. thhenwdeswnddr gntries

video streanms in Enbodinment 1 . The status transition
writties initgupefEN_bybby arft sheuklrwnd temoad Di sk ragbarigem 1”7 to

Streanf, "Start PlayLi st playback”, "Cross a Playltem
“32”.poundary" and "Term nate Pl.ayList playback". These

events are al so the sane as those for the secondary

vildeo fxemeansrann Enbeli felrted lingfe ¥oIlh ke fif Schematically.

descri bes a processi ng procedure of_ "Procedure wh

indicgtreBRiveafiitise Forrdgedtiadns, the gabe iof ESRiGyhare status
chanciion Bt SARFEHIRGR 190 FEGLLSRdtl PG Pe SEF ST st the
pone S B SIS SHOE NG W E Rl S Ellgear ana
Procg R IO A FURNar: Hor S Bt ent af1 o1 G aphi Cs

o R B AR R, Y B o BB procedure
when Ela?é&mg;hg@pg %gp%értéaﬁ %@%&@%aeée%oggg e te@athbE drawn with

current stream nunmpber sa -eS

dotte%g??ﬁ%%%&\;en Sﬁ% sartBhsaPodOror HRE esec%c%?ﬁia%%ngi&é@ ¥ reams in

( (C) are specified as follows. Condition
rmbodiAnt §he playback apparatus is capable of decoding a
Presentati on Graphics stream specified by the nunber

ofrHehgr Ll pEn &I R PG I teX5§Ersb 8a8vam etch GNdiddDDisk”,
(B) : the playback apparatus is capable of playing a

“ChargRed f setednguages riandl Samidid | hafdck” basetbn & Playltem
conpari son of the secondary video

boundary” and “Terminate PlayList playback”. These events are also the
same as those for the secondary video streams in Embodiment 1.

The following describes a processing procedure of “Procedure when
stream change is regquested”.

FIG. 50 is a flowchart showing the processing procedure of the
“Procedure when stream change is requested” for PGtestST streams.

The procedure executing unit 42 obtains the current PiP PG TextST

stream number from the PSR2 in Step S151, and judges whether the current

- PiP_PG TextST stream number is for either the Presentation Graphics

stream or the textST stream in Step S152. In Step S153, the procedure

executing unit 42 judges whether a Presentation Graphics stream-

corresponding to the current PiP PG TextST stream number satisfies

conditions (A), (B) and (C).

Here, the conditions (A), (B) and (C) are specified as follows.
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stream nunber in the PSR 4 and the PG ext ST stream
nunber of conb _info_Secondary video PiP textST() , a
weeowhiorsadd on of the current secondary vi deo stPEHIM2a0315991
-a P& ext ST stream specified by the current
Pi P_PG_Text ST stream nunber is allowed. On the other
hagedit oSt @) :S1bde J1R§bRERCASHH G tRXCEYtdAIRl bf 42coding a
judges whether a text ST stream corresponding to-the
PresctUbt edf EFdpHAGSTexirSImsépeant iudripgr that hahibes of the current
Conditions (A) , (B) and (C) . Condition (A) : the
rPip ppl Bysberik sappamahusbes; capabl e of converting character
~ codes of the textST stream of the current
PicenBGtTent &) st tharmplayieek Bpperbdittsds cSpehla of playing a
pl ayback capability is indicated in the PSR30 of the
speciPSRdskan@3geCordict i on (B) : the playback apparatus is
capabl e of supporting | anguage attributes of the .
t &xngTtsoned® of basedcanr encomPRr PERITexE Shestsasgmpdary video
nunber. Such support capability is indicated in the
streapsrggiey PSRbIthst PRRLPSRNEetths, PESRYLET optrepm; number of
based on a conparison of the secondary video stream
comb_pnhAtieteqondany_PBrEQ PRt exeS PG ext SPrbirabhemifbdheorurrent

the conb _info Secondary_videg PiP textST ().
seconga i PRI ALEFAR (A ar PRI ads SHAERY %R%@ffl@fiﬁ%&rﬁhe current
. stored in the PSR14 and the PG ext ST stream specified
PiP_PEyTeHe T fireal PHRPPEG Tt lSPYWetr eam nunber is al | oved.

BB i o8 SRS R R B ROTSRARLRY s
42 jl%ﬁgl abi \lnrflé eorf 80nc"e‘?{tts%n%{}%aﬁ{‘?&%&eﬁs&o‘fi‘&%@nb&% gi‘éhe current

Trap"and @ stpport ~capa ppor

oo sEPRHERE SRk B R sh e P | o8 ana (o).
J %%ﬁﬂ%%?oﬁm yAr apj,g rpﬁ%‘i/g%ék%&aﬁsat@éa@'c%ﬁab%g@f dRGerting

Engl 1'Sh™ subti't] es, ayback apparatus i s

Chara%%@%i&%f esdof ?hé URDAISE §1.JfY%almat9E L&ﬁgec@rte%ltbé’it?%Gg'ﬁéﬁftST stream
en 1t as f.unctions o -
number into bitmap. Such aplayback capability is indicated in the PSR30
of the PSRlset 23. '

Condition (B): the playback apparatus'is capable of supporting
language attributes of the textST stream of the current PiP PG TextST

stream number. Such support capability is indicated in the PSR48 to

'PSR61 of the PSR set 23.

Condition (C): based on a comparison of the secondary video
stream number in the PSR14 and the PGtextST stream number of the

comb_info_Secondary video PiP_textST(), a combination of the current

secondary video stream stored in the PSR14 and the PGtextST stream

specified by the current PiELPG_Te%tST stream number is allowed.
Here, when a subtitle in some language is expressed by a textST

stream, the playback apparatus must have a capability of converting

91



10

15

20

25

“horizontal witing", "kerning" and "double
letter/ligature". Regardi ng Japanese subtitles, the
w@bk@ylowssks apparat us i s considered to support tPEr/JP2006/315991
1 anguage attributes only when it has functions of
. “horizontal witing", "vertical witing", "line end
the chWaaBcter ceBds"IrtybitiRegandi 80suNpakiCespdriititgsSeof tdi@porting
pl ayback apparatus is considered to support the
the 1hARgHgg @ tat- bibet €3 ondlyr WeenbetabBlas td Wwiddest ekt ST streams
"right-to-left witing" and "double letter/ligature".
in thhaanghege!l ayback apparatus is able to convert textST
streans in sone |anguage into bitmap and support the
| dleguggEratltishhutiepanietei srconsiaeredthatakée as examples.
above-nmentioned conditions (A) and (B) are satisfied.
Regariew Ehelpilayphbtktappardtaipleghachmpparathe text@Bidered to
streams in the | anguage into bitmap, yet cannot
supposifppone tLhaohagyuagerabuEedutoedy ivhens tbndiader édnetians of
‘ the condition (B) is not satisfied while only the
“horigendadi vAliR)9" /s "kernsngédandy taqubleokpl ber nblgdaire” .
above judgnents, the procedure executing unit 42 _
e REORTEANGt efpse SEERTELESSi s et @paverckudprpgatus  is
whet her the playback apparatus . satisfies condition ,
considgyredig %‘}PRcﬁféF %%%&?FE AJE 2F trdPrhas oph¥ WhsEr 1t Rpgdggctions

«playback of a subgit]e in an unsypported,l anguage. ”

of B EAnETFORLTS | ol THUEE ) VL HE PESRE0 4TSt REUPERAP” and
set 2 3 . Subsequently, the procedure executing unit

Y42 execut es t hej udgnment step of Step S156. This is a

S S MO0 L UG et 15 conotores
. Pi e ey : .
vo s S e ik ARy 801 ALY WERPLEUReR {egions of
“rigﬂg_sl:ﬁ%%tlg ?gv’p%t#n%e’r ALt egoﬁﬁrgxfé-rteg/ﬁ%?gfﬁ o4 he

e “‘procedure executing unft 42 maintains

Wi PGEEX! STl iid GamBEFRehs Of s (19 PEB2cbPbeP: FAAsT streams

t
When at | east” one
in some language into bitmap and support the language attributes, it

“rub

is considered that the above-mentioned conditions (A) and (B) are
satisfied. When the playback apparatus can convert the textST streams
in the language into bitmap, yet cannot support the language attributes,

it is considered that the condition (B) is not satisfied while only

'the condition (A) is satisfied.

After completing the above judgments, the procedure executing
unit 42 executes Step S155. Step S155 is a step for judging whether
the.playback apparatus.satisfies condition (z2).

Here, the condition (Z) is that the user intends playback of a

subtitle in an unsupported language. This intention is indicated in

the PSR30 of the PSR set 23.-

Subsequently, the procedure executing unit 42 executes the
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pl ayback-perm tted PGText ST streamin the current
STN table is present, the procedure executing unit 42
we@x@co1s388 St ep S158. This is a step for checkiPQr/JpP2006/315991

whet her the current Pi P_PG Text ST stream nunber is

valid, and .the procedure executing unit. 42 judges
Judgméhethelp bhesiey sent. PIrRiPG sTaxs &l Fokepmgiipahetler the sum

equal to or less than the total nunber of the ~ ‘ .
of Str@am ent ri@sehnot e SIht¢BbitercanE whethes. theand the

current Pi P_PG TéxtST stream nunber satisfies the
numbe€OBLi #iroRs {&NtST EBreankrt@)ies ¥hes YESthe STEPtSHILS,of the

t he procedure executing unit 42 maintains the value in :

" currehheP RS2 emconsiOder iWigert hbera iwaho ¢plRiyRaPE&-pexmSited PCTextST -

stream nunber is already set in the PSR2 (Step S159) .
streahf iMN@henSBl eab3:58;hd beopedeed unecexeagtumig: YAinaidXains the
executes the judgenent step .of Step S160. This is a
PGTexsBEp stoeaf unlgiony Wietther PER8 ¢BEerntl P P PBIFaxeSTleast one
stream nunber is equal to or less than the tota
playbagkbpernit tdtbPETextif shredresnithet ¢ierSTN BHR| tlaiedi s present,
whet her the current Pi P_PG Text ST stream nunber .
the pEaeeddresxeRe HEhUNET AF EAFCULST S¥ER $irist ephB166, 2 t3hep for
‘ procedure executing unit. 4-2 nmintains the value in,
checkipg Werghagebhe SErraNE M RCaTFF S hetrernITrdigre i valid, and

nunber for a text subtitle in an unsupported Ia%%ya e
_g%_TextST

.the precaqiire X 1pgranit fre JHdees PREEREE R HILTa

N E M S TR ORI G
cexo PR EPIAS1E PRLSA LB he FUELPRL, LY LSILBIER, o vescor
serel FlaPLPYERERINd Lok Shapue IR T

prw‘?l%%%§ i%oitegﬁls%él NG, 55?5@3&1@%5%9&@ enRETBX h@lntains

streamfor the current Playltem T rocedur e

the vga?LrﬁguUl n%oeu @’iS 24208111156‘1%%53inign}:§5€ Py %]ﬁq_’d @i%a?(gﬁ?%t?;f §tream

eans r efher to SaFIS condi ti ons (
numbe88 21 PEASL AL ijan+ Gk apdr s stieansbe . be checked is

Present ati on
If NO in Step S158, the procedure executing unit 42 executes the
judgement step of Step S160. This is a step‘for judging whether the

current PiP_PG TextST stream number is equal to or less than the total

number of the stream entries in the STN table and whether the current

PiP PG TextST stream number satisfies the condition (A). If YES in Step

S160, the procedure executing unit .42 maintains the value in the PSR2

" because, although a PiP PG TextST stream number for a text subtitle in

an unsupported language is set in the PSR2, the user intends the playback
of the unsupported language (Sfep S161). When NO in Step S160, the

procedure executing unit 42 selects the most appropriate stream for

the current PlayItem (Step S162).

Thus concludes the description of “Procedure when playback
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G aphics streami , the conditions (a) to (d) are
specified as follows. Condition (a) : the playback
wappans3ss i s capabl e of decodi ng the Present ap@DaP2006/315991
G aphics streami ; Condition (b) : the playback
apparatus. is capable of playing a | anguage specified

'condibyomhjas Rreswaddt ifon PEBghisds sstnegaw-i ; Condition (c¢)

. based on a conparison of the secondary video stream

n@dBer Siln 1sPSR f4ouaehtthesimyind ST @@-‘Péﬁﬁ‘ﬁh@%‘o@?o%?dure for

the conb_inf o__Secondary video PiP_textST (
selecgbnbichariost BPIMRS lekrrRaTexssEoTidmy 1atiehe §PF§§WF Rhgyltem.

the Presentati on Graphics streami is allowe f’

cEheirTosRALET exquélp@qnaﬁg{?aglée%%e leStterﬁ’eS:Lgo all PGTextsT

Presentation G aphics streaml matctzﬁi }[.lhe Ianguage
streaggt £PhgRAThate IO §§Eé€f<y Vext ST

Presentation Ga

b
R A G e
|
con SRR, (Dt SE LAYy FRERIR JASOREf s
t b
c Bélﬁlll lérl?psuppgtq%lﬁg %%gkuaaég 11t%saéut ezj a%? gacﬁ'a&g&é&g the
Presetg% 1o S %a}ﬁatsh’stregﬂn dition (C) : based on a

ari son € Secondary vi deo stream nunber in the

Eo%%dﬁtigg e, nHHQeg\g/la?e palcte s PB e?é‘E@sT & £edabie obr theying a‘

0_Secondary - o_Pi xt ST , a conbi nat'i on

t d 1480 5 194l @eg bbeaduet, ST
langu%?reeg%&&{%gée%kﬁegg@bskixﬁée{ﬂ Pi P_PG_ Teg;nST stream nlurrber

i poakkeved. (Sondigden 6 a1 chRgakexsSTot anguagecsedey video
of the testST streami matches the | anguage setting on

stredihenplisiback amprarat ssa Ahterpceumdsat | pgrédie abewver of the
judgnments, the procedure executing unit 42 judges, in
comb $h€p_S38dndaiptieiect RePptayisIcK ;appecmbitmisai sfitese current
secondary video stream and the Presentation Graphics stream i is
allowed; and
Condition (d): the PG language code of the Presentation
Gr‘aphics stream 1 matches the language setting on the playback

apparatus.

When a textST stream to be checked is Presentation Graphics stream

'i, the conditions (a) to (d) are specified as follows.

Condition (a): the playback.apparatus is capabie of converting

- character codes of the textST stream i into bitmap;

Condition (b): the playback apparatus is capable of supporting
language attributes of the Atex‘cST stream 1i;

Condition (C): based on a comparison of the secondary video

stream number in the PSR14 and the number of the PGtextST 'stream i of

the comb info_Secondary_video PiP_textST(), a combination of the
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the condition (Z) described in the previous flowhart
(i.e. playback of the unsupported |anguage) . Wen NO
WO 00F0e§3065191, the procedure executing unit 42P¢TaRPEE/315991
in Step S192, whether there are one. or nore PGlext ST
. streans that satisfy the conditions (a) to (d) . If
currefESsbBon&©p SHRR, st heamrHeLdiHe txecut kogeaii gbdcified by
sel ects, from anong the PGlext ST streans sati sfyi.ng
the PtllPEPG_QIf&iHSTOB,%ré@I}l handed) is @neowbase corresponding
Stream Entry cones first in the STN_ table, and sets
t ltensititéam EUnbethoftetkheTsthngtiage F th%lePGf Tehda SEsEBT estmeam 1
number in the PSR2 (Step S193) . Wien NOin Step S192,
matchelse the otanragee xettiinggomnitie 42 gyldgés apbatdiers £ her e
are one or nore PGIextST streans satisfying an eased
c dyidietri opmpHetrigyg tthe shsed I\ammnt@n freansrocedats skpcuting
the three conditions (a) , . and (c) and the
unit 2 dowttigse Bx&Eepi v lunvpeber M@e@layl@lafst éﬁpsmuus satisfies
whet her there are one or nore PGIext ST streans
the ceafli&ign n)t Heserklerr déndhei BreViQusyESopgharbp(igryg playback
the procedure executing unit 42 selects, fraom anong

of thehém;sﬂlpper*é%@ SEngyegns sWaPRfYP n@nt%@f&oﬁﬂcﬁ%rl he @arycedure
exe0%§il@ b 4 Vet SPASCRRIT L7 A SRre TiR S aFScEis or more
Text ST st [ h PSR2 (S .
roneP g S S IREL LD e PRI (S0P S0 oo
SZL92,n lﬁr%g%r%(:g@ggel: L9 tul‘?:?_nPSueRnﬁl’ﬁa elgec:ts—p Text ag%&? tlﬁ%%{@TextST

stre’a%r‘l%esg{f %gﬁllé gRRal dli&l%ﬁgl fgm 4%% &gges%d{”fl L‘c?f&;ponding

rocedure exec Ing uni In

Strea\ﬁpa_?}xtaf%g ééﬁ%se§£ﬁSPQ% ‘EB NOFE g@i‘:ext %Sgéfsa%e stream number

anot her ease condi t re, anothe

of th% §sﬂeéeéw'ﬁl'90@sn@é£§s@ %t%%famm&e GPrdit bors gsac)ep S193).

d (d) ,—and the procedure executing uni't

] yges Nol AnSEefp B8, Whet heldhare ék@c@d’h_%gorﬁl@r@ gudges

PGText ST streans satlsfylng t he easedcondi tion.
whetHd? $hepeSi9d, oﬁéleoﬂorrﬁ&%dtm@e%s@ugtagam@léaﬂ?s@qh@ctaﬁ, eased

fromanong the PGText ST streams satisfying the
condiGaRdl.ti GBge( athe e8pednNdondition means to satisfy the three
conditions (a),. (b) and (c), and the procedure éxecuting unit 42 judges,

in Step S194, whether there are one or more PGTextST streams satisfying

the eased condition. If YES in Step S194, the procedure executing unit

42 selects, fromamong the P1PPGtestST streams satisfying the conditions

(’a) , (b) and (c), one whose corresponding Stream Entry comes first in

- the STIN table, and sets the selected PiP_PG TextST stream number in

the PSR2 (Step S5196).
When NO in Step S194, the uprocedure executing unit 42 sets OxFFF

to the PSR2 as the PiP_PG TextST streamnumber (Step S195). When judging,

in Step S191, that the playback apparatus satisfies the condition (Z2),

the procedure executing unit 42 judges, in Step S197, whether there
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(d) , one whose corresponding Stream Entry cones first
in the STN table, and sets the stream nunber of the

W@ edoeo18308 Pi P_PG _Text ST stream nunber in the PSRRIEK2B06315991
S198) . When NO in Step S197, the procedure executing
unit 42 judges, in Step S199, whether there are one or

are ofBr8r REheXpETegt SRAT <SRk §£t’i@?¥11ﬂﬂj3 Hendklki e8sed aondition.

and (c) . If YES in Step S199 e procedure executing
Here,UshbtHer sakegtconditabhaneig tbheatRidE PEhesichBistibaant), (c)
satisfying the conditions (a) and (c) , one whose
and (€0rr esgondengr&tedam Execytéogesnitr42 juddds in Step S198,
STN tabl e, and sets the nunmber of the sel ected
whethRirPt P& J exteSBnst oxamdre PAEeRSRR iSteemsS200) sfyithe thiOeased.
in Step S199, -the procedure executing unit. 42 sets
condi®{BEF in the PSR2 (Step S201) . Thus concl udes the
description of the procedure for selecting the nost
apgt 8P6i aneSEETSUOST sheaarpcFlge Sxecytang| ewcthafd selects,
showi ng a processi ng procedure of "Procedure mhen
from gmeraRbehBRERxST peEering sdtipsyipside smdttims . (a)n (c) and
Step S171, the procedure executing unit 42 Jud%es t hat
(d), PhR "HORBEIOE CSBPRFHEY SRR SHRFER CPBeE Hd rgsen the STN table'
eration indicates elther the Pi P_PG Text ST stream

and Sﬁﬁwae FbFeam PPERER(Gh FBR S IRSHEOSTSE rfa o3t gt team number

, P t ST stream nunber for a textST stream In
in th§tgﬁR§3l§€IPﬁgfﬁﬁocedure executing unit 42 judges

SRR AL Reh 5P S0 et FB8 1 &?%qsﬁeitﬁ%%ﬂ%%ﬁé{%?%ﬁs(A)rn‘%dge&
in Stég (%&?ab‘i%%é%er tlr(l:gndlagrleo (AJ: moé %g%ﬁggﬁgrs%ttligfylng

deco ingt Br ésent |on

the c<§r|9<§lctlb rﬁsd )ya}lge( nunbﬁ{ YES %In% éﬂré’@ (:ﬁg otciéaure executlng

paratu I'S Capa

unit giagﬁ%%étg{]r%aéﬁ]{ 'ahlBgS Cglg%ltEklePonSEQﬁ(?c%sft'S@gsgié%aciﬁé‘tsaatﬂl%nfylng the
condi®QPRar {=80h®f cf N8n& §HBRBEAN reisdBAding Stream Entry comes first
in the STN table, ‘and sets the number of the selected PiP_PG TextST
stream in the PSR2 (Step S200). When NO in Step S199, the procedure
executing unit. 42 sets OxFFF in the PSR2 (Sfep S201).

Thus concludes fhe description Qf the procédure for selecting
the most appropriate PGTextST stream.

AFIG. 52 is a flowchart showing a processing procedure of
“Procedure when stream change is requested” for PGTéxtST streams.

In Step S171, the procedure executing unit 42 judges that the
number x obtained in response to the user operation indicates either

the PiP_ PG TextST stream number for a Presentation Graphics stream or-

the P1P PG TextST stream number for a textST stream. In Step S172, the

procedure executing unit 42 judges whether the presentation Graphics

stream corresponding to the number x satisfies the following conditions

96



10

15

20

25

stream nunber in the PSR14 and the PG ext ST stream
nunber of the conb_inf o _Secondary video PiP_textST
W@ 2907a183087hi nati on of the current secondary viBEDJIP2006/315991

stream and the PG ext ST stream specified by the nunber

x is allowed, In Step S173 , the procedure executing
(), usitadd@ ohecks whether the textST stream correspondi ng

to the nunber x satisfies the follow ng conditions (A) ,

, QoBpiahdn (@) :. Qendiayiack &pparathes praprabl capfpageddisg the

I's capabl e of converting character codes of the textST
Presestataomn coragsipondrgifoed hy iebaimpeirnke bi t map;

Condition (B) : the playback apparatus is capable of

s@ppoiting [Bnguihe @t&t%a@dﬁ aBPefatpe ierestose rehmiaying a-

corresponding to the nunber x ; and Condition (C) ,
languggsedh b 4 SceRpdrirdorte 9L the SRRGHIEY Prrasatatiyfraphics

nunber in the PSR14 and the P& ext ST stream nunber of
streaie2Bgnb_i nf o_Secondary_video Pi P_textST (), a

cRIPLAZLION.ST, (IS cUrLENL, SSCOOTELY, K85 5UISANAN) vise
ceced) LpHESy, TICBLOSEAAC SSCEL D8, 02 DB Sindl o o
cons 136" B00 AR, Pl SO PELI ST, 1S LUSIRIBNY, 6F 3.7Buzrent
socorBHRSEL e 00ELah B 3% L0y Dl o DU oA e

X is?ﬁﬁb%EEes the condition (A) . Wien YES in Step S175

e procedure executing unit 42 selects a PGlextST

- st4.e faqtshe Bi n ' i
EFTRRSANS ELEgERTa CLALLeSm T ssh dices o

text STl 8k cam VRSP NP A i BHeRo SIS nunlde BRI egedyf eeeXxarutfiondowing
unit 42 perfornms the judgnent of Step S177.. This

conditUGGReNA) | S(BPraddidaing whet her -t he

Condition (A): +the playback apparatus is capable of donverting
character codes ofithe‘textST stream corresponding to the number x into
bitmap;

Condition (B): the playback apparatus‘is capable of supporting
language attributes of the tektST stream corresponding to the number
x; and

Condition (C): based on a comparison of the secondary video

étream number in the PSR14 and the PGtextST stream number of the

" comb info_Secondary video PiP _textST(), a combination of the current

secondary video stream and the PGtextST stream specified by the number
x is allowed.

The procedure executing unit 42 checks, in Step S174, whether

the playback apparatus satisfies the condition (Z), and performs the

judgement of Step S175. This judgment is for judging whether the number
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nunber is equal to or less than the total nunber of

the streamentries in the STN tabl e and whet her the
woeneneissgat i sfied the condition (A (C and (ZCT/IRM&315991

YES in Step S177, the procedure executing unit 42

sel ects a Pi P_PGText ST stream corresponding to the

,is eqBAITREY oX 1eN@nsgtEhd hetRl RubGekextSThetsteatmneitbered An the

the PSR2 (Step S178) . If NOin Step Sill , the

STN_tBbDE edureheiRGUthagubbel bt 1R berye tbad] utgmeny . ofihen YES
Step S179. The judgnent is for judgi ng whether the

in Stew e, X HespEdduraeeachNO i ustiept SEZVect he PeDoddll etream
executing unit 42 nmaintains the value in the PSR 2 ,

of thasEsLanP@gretzttaﬂfT sheean inmmber PGTexdhSTs dttreeanmper m, t &rd sets the-
for playback i'n the STN table (Step S180) . If the

numbegu i erhe FIRZO(SERP ShéGbr ocedure executing unit 42
sel ects the nost appropriate PGText ST stream for the
c&ﬁheénlﬂo Fitayiteen$ 5t ef-hS18Ipcedte eXeeEd PR bt 4chEerJ‘forms

appr opr| ate PGText ST streamis the sane as

the JUATFTR 1 STPRUSLEbneMass) EHERIES o 6?Fohu%$11%%é9’hether the
"Procedure when_stream change is requested” for

numbepGTe FaST 1stP edml eTRUSIamERBrditfg PBTPRE Pr EBBrttream entries
enbodi nent, when Picture in Picture is vali

in EnpBNBEATER PSP 9 eH PORBRTORS S Gtied FFoRPrRation () (O

and (BobSarBath SlpErAie aﬁ%ﬁ??. Y8 TRA ARG wnit 42 setects

, P P. PG d h
= pi B O B o A LT L RE BLiSer 207 ShANELee tne
t t.he Pi P.PG S b
eie oG LGRS I B Gy ARSIt S0 P o
- SLﬂ ﬁé"ﬁ éeéptsﬁ%prtﬂ@r gégﬁﬂaSé){e%@lhﬁgt%ﬂ,eﬁ?%éfforms the

eos one | nst'ance “an to play a subtitle suitab

skt 1S gLOnB ot o s e ) v o e
% is IE4Ee. of mSADNG | 8 iRy 79EVMBED MENedure executing unit 42
maihtains the valué in the PSR 2, assuming thét there is no PGTextST
stream permittedAfor playback in the STN table (Step 5180).

If the number x is OxFFF, the procedure éxecuting‘unif 42 selects

the most appropriate PGTextST stream for the current PlayIltem (Step

8181). The selection of the most appropriate PGTextST stream is the:

‘same as shown in FIG. 51.

Thus concludes the description of the “Procedure when stream

- change 1s requested” for PGTextST stream.

Thus, according to the present embodiment, when Picture in Picture
is valid, a PiP_PG TextST stream number is selected from the numeric

range which is obtained by adding the number of PG

textST streams.entries ' and the

number of PiP PG text stream entries plus, and either the
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The present enbodi nent gives a detail ed expl anati on of
production and comerci al manufacture of the BD ROM
wale®enoidsesl i n t he above enbodi nents . <Product POnIR006/315991

‘BD-ROW> First, a planning process is carried out. In

, this process, what scenarios are used to play the

PresecBBaRObhiGragedcd ek refdexor tinemhe st $Alstorentdargsronds vy to the
is carried out. In this process, materials for video

PiP_BCeGertBHigyt radi vumeenidi phpyer. t Ae d ickeuate idr éateelsible to
Then, .a formatting process is carried out. In this

play pr subtstlanswii@nlieefobf tldh e dtaryt oflsléolr strpaledagetigs with
vol une area (generally referred to as "volune data")

videost in pacBRHENMCEsSBhEGIMEY da3bd 16hctTE tebéRarqpEhe Secondary
created in the planning process and the materials.

video AEFEAR LIS CY Hes VPPREL IR STPESEK| HetbalTea which leads to
progranmm ng, | anguage are the format, ‘'of the application

an expaper opf ot he'd &cor g ARG FRF L AR@PSg to the present
|nvent|on Clip information, PlayList information and

n®be creat ed by descrlblng |nstances of the

ss_structure ase on_synt.axes.SReci .

ﬁmmﬁd AP e R L AR oL fh & P pgection
can be d f end LN st aggen Sq r g

and ?%%cglea and' u(;u au‘rg%ql?l%r eJl un%lg%s‘%ec%?%b%ggd{r?%g above
embod%%%n%@ deflned using "if" statenents. Lastly, a press
process- is carried out. In this press process, vol une
goavest edyinto physical data sequences, and

naster g cﬁt??%gg?g conducted by using the physica

dafig-s3eq gti;rl%%alhe FRake as Mmstebqdhek. M MaSkehrbsess, what

created by a presSs apparatus, and then the BD- are

scena%q@éeﬁ%ahéad @S 1Rk 0dHE efp-Ahe ¥ Qiehibgn i s conposed
various processeS, mainly including substrate

rmlgﬂd Ngmat ekl gLtirigr fod preécass ng caprakadutve fh kRt s process,

‘ coatlng , lamnating and printing a | abe
materials for video recording, audio recording and the like are created.
Then, a formatting process is carried out.. In this process, an
overview of the data to be recorded in the volume area (generally
referred to as “volume data”) of the BD-ROM is obtained based on the

scenarios created in the planning process and the materials.

Instances of a class structure described in a programming language

" are the format of the application layef of the recording medium according

to the present invention. Clip information, PlayList information and
the like can be created by describing instances of the class structure
based on syntaxes specified in the BD-ROM standard. In this case, data
in a table format can be defiend using “for” statements of a programming

language, and data required under specific conditions can be defined

using “if” statements.

Lastly, a press process is carried out. In this press process,
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By conpl eting these processes, the recording nmedi um
(BD-ROM described in each enbodi nent above can be
wEee@anesins <Addi ti onal Content Creating ProcessPCTAREN06315991
‘nmotion picture i s conposed of BD-ROM contents and
addi tional contents, the above-nentioned planning . ‘
volumpr poasss tewef comegttiany iptogesgsrad catri edderncesihepd master
AVCQips, Cip information and PlayList information
disk erikiimg i coneupiet by ofsingl threprliss acal dagbtsEidveaceetéscreate
which will be provided by the BD-ROM are renoved from
a mastfe @b¥ki ned AVCips, Cip.information and Pl ayLi st
information, and the remaining information is
adsBABF R jisnceeahed fRY @ BES 8l ARG Se oRRE nteh FhgBD-ROMS
archi ver. _programor the |ike. Wen such, addi ti onal .
are CERIRIEHES 15T BOPEORBACAS AP HERE GrsCebs SOmbpRES of various

eroce Sl KR8, SORLSALS, LS PLOYL 50,10, 0 ML SPLYE, Bfain,
porsBH O AT ERR OB I OB gL ™
ti . d d ' Lak .
DEgIUEHL B0 AN CaROuEL el el 10y SREELalUALEM (apyson

» descrili_.ﬁag g_éos ot ie%oﬁ&ﬂgril@’a %fa?lvbgegr%g{ecg_he users .

ws an i nternal structure of an authoring

SUSLET) 0L ETROMRNt COeat The foldeubng descr bes the

a oring systemwth reference to the figure. A's

shewn i hbe dd 99 Seurd hes aulbhehbkBd S¥SUEMAGM contents and
structured byconnecting the foll ow ng apparatuses to

addit@Bﬁa@%hB@ﬁté( | ahanRpbitensd 1 SRtaeldanihd btdeess to formatting

configuration creating apparatus 51; a reel set :

proce@di did1ga2ppad s SHend B BOSNACLOp geITIr@iaitAgn and PlayList
apparatus 53; a Java(tn) progranm ng apparatus 54; a

inforfBtebh alakehgalg Oigé plipos dfng Appadat aarbibtaitiesk Ones which
creating apparatus 56; a verification apparatus 57; a

will pasi®sviciegaby ndreuBDERAB.ark yembtéd Ranf kharattiamed AVClips,
Creating Apparatus 51

Clip information and PlayList information, -and the remaining

information is assembled into one file as additional contents by an

archiver program or the like. "When such additional contents are

obtained after these processes, the additional contents are provided

to a www server and sent to playback apparatuses upon request.

<Authoring System>

Among the above-mentioned multiple processes, the formatting

. process is a core of the BD-ROM production, and conducted using a special

system called an authoring systém. This system is established in a
production studio, and provided for the users. FIG. 53 shows an internal

structure of an authoring system of Embodiment 6. The following

describes the authoring system with reference to the figure.

As shown in the figure, the authoring system is structured by
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The title configuration creating apparatus 51
determ nes contents that nake up each title indicated
whyoorndsss bdmvy. The deci sion of the apparat usPCBIrEAGE315991
by creating title configuration information. The title
configuration information is information that L
connewyeg thesfohkowiglarippashtpsasviy aria [agwthpyvéa an internal -
obj ects, BDJ objects and PlayLists using a tree '
networt:r uet g leSpenitivesttion pazatigo arpanatjue 51; a reel set
. configuration information specifies a node "
editingpppspehas myt ¢ BD" IR HenEensFat Hed BIRIRAM SO Be & Java
produced, a node corresponding to,a "title" that can

prOQr%@\i@ga§/@1%ialr%Fq%éék.a Bahv ot (hEBBROFPABGE apparatus 557

, corresponding-to a Myvie object and a BDJ object”.
= ik GrrseL LU PR CPé, Salioh HotRt i BPayEriterT 2 master

pl ayed bg commands constituting the Mvie object and
creat#9) uhafect; and then specifies the relationship anmong

8 A AR By A A, Bl
L WS RSty ) e
00 [ St {a .
cons 005 TBLS kie 10 g0 s seoBty . my cociion

of thet: ?gg%i'éil.@s qQnhL g &PQati.ﬂ{c_PFc%t_l_ieoé‘owreatt%@nbi’nforma’;ion.

I'ng such a tree structure based on interactive
The ti}AS &bk PNf Mt NerdisRici0d 1 s RefloreRl iBHI #hdig specifies the
Appar atus” 52. The reel set editing apparatus 52
relat SS{81Y BRSnEheif RiAt MeRSBI Bpaa®ng, Mg idYjecekearat BIayLists
. streanms conStituting one conplete novie, suchas
using %itdRRSst ALdAS,. Ssditdieslapdpedkiags . tHeotiekaopheiguration
when a . single novie is conposed of one video stream
inforhNO aush&r iSiifegadRodé bbeeespiid trieet s tor Sdinsk amae 60 the BD-ROM
button stream the reel set editing apparatus
‘to be speciukeds 4 haideoomermpypending aomed“withet Hese can be played
el ementary streans, and have functions to assign, to
in Inddve baimivn onovhe, BRrRiM,ecbdes sorwesprndimy par 'Ralipyie object
different images and to arrange nulti-angle scenes
and a BaVohjeeull copsiel targingstheat Feke, ged noides ut plaviidrsgm” played
the reel set editing apparatus 52
by commands constituting the Movie object and BDJ object, and then

specifies the relationship among the title, Movie object, BDJ object
and Playlists by connecting these nodes with edges. In the title
configuration information, the PlayList information is described not

using file names such as 00001.mpls and 00002.mpls but using abstract

~names such as MainPlaylist and MenuPlaylist. The apparatus makes the

title configuration information completed by creating such a tree
structure based on interactive operz;itions with the user.

2) Reel Set Editing Apparatus 52

The reel set editing apparatus 52 determines the relationship

among multiple elementary streams constituting one complete movie, such
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is a conpilation of the above-nentioned information. 3
) BD scenari o generating apparatus 53 The BD scenario
w@emnenasvhg apparatus 53 is conposed of a mMeEnUPETIRA00EE15991
unit 53a and 'a scenario editing unit 53b. <Menu '
Editing Unit 53a> The nenu editing unit 53a positions .
as vibedd onmdeeRst diudiitiesl ahemantions .G bphiesamBleparten a single
according .to the user operations via GJ and creates '
movief iebinedsed e lonasv ciwarabtsarh o the atdiachieckans,buhtemspbtitle
button animation and the- |ike. <Scenario Editing Unit
streab8tendlbee $oehani sk redint, | tige ueel $3bediemesppaveous ppesifies
scenari os by perform ng an editing process -according

‘that tomet owiserl soperaedonsthi 4h@ge elemeatery| streams, and have

configuration information created by the title ,
functéonbitgpuastiomn & the MagnapyacataudisactHereculs hafang gartially
mean information that causes_the playback apparatus to
diffepent oimpgeayditbkKa Rrranget Tof tirengle |$eanes BBVRog multiple
information defined as the | ndexTable, Movi eCbject and
anglep) ayh FSELi 3=l GEARITYLUCTREOBI- ROVFSA e 6 1dang Abparatus 52
. includes material information constituting streans,
is a grapbaskipatdf it@ﬁoﬁﬁﬁ’t"?b"?ﬁnwo@&?@%mﬁ? Yhgenment and
i nformati on on transi%i on fromthe nu, and the user

cONdBO; SCeRNLR IFREAPETRE FRFHA TS Susi-ng t he
o EnERoP Tt (oo T e AR AT L5, Senb cegim sl 8 a menu
s LD BOPLA Sl S, ol B 55D sets
Rt LD O BN, S and The Bi b et adat a

| Enbodi renty; 2; 8s cQERONeNt s pegiwsng’l aykishsi tdR®ituting

scenari 0 edi ti ng operations, hese conponents are

Inter %%Q(TQWJS”SE%H%DEB%§§§€%6 Qhdatdbr bpe2ddibh®Rria GUI
the BD- scenari o data outpuf by the BD scenario

and creates functions such as commands to be attached to buttons, button

animation and the like.

<Scenario Editing Unit 53b>

The scenario editing unit 53b creates and outputs scenarios by

‘performing an editing process according to the user operations via GUI

on the title configuration information created by the title

configuration creating apparatus 51. Here, scenarios mean information

that causes the playback apparatus to perform playback in a unit of
title. In the BD.—ROM, information defined as the IndexTable,
MovieObject and PlayList is scenarios. The BD-ROM scenario data
includes material information constituting 'strea'm8, playback path
information, menu screen arrangement and information on transition from
the menu, and the user conducts scenario editing operations using the

scenario generating apparatus until the verification of these
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generating apparatus 53 includes paraneters for
realizing multiplexing in the nmultiplexer 5be to be
whesogionssht er descri bed. The BD scenari o gener apCTigP2006/315991
apparatus 53 is able to create scenarios for the
above-nmentioned data structure of the seanl ess video -
informeniion The cerrledeldect $nathé decentmsia edlittongeapkestigns, the
pl ay as a background video of the menu by using the
scenamenue@if ingiguiti 6353sevs titheopenatenbasolittheadlayTiets of the
scenario editing unit 53b creates a Pl ayLi st -t hat
titlecoohdigErdto onhénfiatmeaisitaruct By edefinting sbanfB$ S akildeshown in
nmenu. The scenario editing unit 53b adjusts the nunber

' EmbodéheRt ayll, t £a8d Sfanchsh@PAFL st adat < dnfEsbordt henh @ copponents

the AVQ i ps, and outputs them as BD-ROM scenari o data.
of thatPiaylsisioilht the FEeEhar edLeknY ARG TERT PSR N§SEs components
paraneters to realize multiplexing in the multiplexer
are 15gerperatRd épy thrafPeRdh %&\?@ﬁrﬁosgaﬁﬁesy y. 4)
' aratus 54 The Java&t

g'alg’!f‘g‘“taﬁn?ﬁ*F%‘ggrﬁgg:n%qn‘%@@gc?%a%w&%ad%ﬁp% Vihg B0sscenario
genexS 5585 ghibal e o) WEr T L L ¢ oL} Rbgtiplexing
in oo ERLO A 7S eSS SR R 1 48

30! S eGP ARG SOLEIDNC B Lt v create

s cenarsrlgérgcforc ?98 SHVE-RAHE fi@rhé;c? ﬁ%gg%ﬁ%uéﬁ\ﬁﬁat %@ tﬁleaasecamles s video

ary tfor accessing e mv- and Pl ayLi st

menu.l N@JmBIdON %ﬁeﬁ@sog a A (4d: RIOW Ad snWdsifataly, as a
4 e di sk. I

created on t Here, -a Java(tm class library

packg®BLER ¥5ddb CETRhb GhdraN HyotsRHA fFiinniche L& €l AP urSeuB8s with
codes is called an ID class |ibrary. The ID class

opera®QBheeyLOERS . armdeskaneto anrd tinpl enentsed seedted aeatlyrist
has a constructor that reads a predefined PlayLi st

that bbh€otnonmd heediiska by Srecirbybndtite Rleayllest niddemeand The
that the playback of the AVO i ps

scenario editing unit 53b adjusts the number of PlayItems of the PlayList
to conform the number of the AVClips, and outputs them as BD~ROM scenario
data. At this point, the scenario editing unit 53b sets paraméters to
realize multiplexing in the multiplexer 56e to thereby play each AVClip
seamlessly. |

4) Java™ Programming Apparatus 54

The Java™ programming apparatus 54 is composed of an ID class
creating unit 54a, a 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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can be carried out using instances which are created
by executing the constructor. Nanmes of variabl es of
wo b@7/0D3308 ass | i brary are defined by using thePCEHMD0G@F15991
‘Pl ayLi st nodes defined by the title configuration
i nformati on, such as MainPlaylist and MenuPl ayli st. '
a Javdfe é&a@&J$ibnmmmefonsedcem51¢gstb©|ﬁndﬁayb®QVaad®nﬁ?ayLlst
nunber. <Java(tm Program Editing Unit 54b> The
inforfavatt iy wnbgr anvash™t Phgovan tis54h: inatedvesrewigten the disk.
codes of a Java(tn) programin response to the user'
Here,r aqlser™ ¢ilasa Lideranmibitlades suepmmaklagjon éﬁ@m@@tfmﬁ%the iD

the Java(tm program source codes.. In a Java(tm

‘classppegram codes st keliedctastP (9leear )}lPHQFY makes

reference to the I ndex, bdmv and Li sts. <BDJ
oFjpectD s ﬁ@ugﬁ?tC% atRed ‘B@Bg’tﬁéiY éef &Y‘E%@W%telﬂq?f’ that

socn i SSGRCER S Siee: ol LLFATShy EhE L& hrom s
o SR ROS AR SO Dot éﬁﬁﬁgﬁsé&yﬁaﬁ%ﬁ%
can vEnRgrR BRe b SR E R Y SR py rpouing the
conseRIERbEE] | O%CS%d&?rl a1 B ﬁcp%sépf@sﬁnggrgge defined

5ts plraye by specific fi .
0 ' .
by us%%%h%s ;?Q—.Q éf 1@@%1&%%S§efi£@g g/( en tpL¥}l1¥ %dn%.bﬂ;@ratlon

infof%?%ﬁBhalsﬁEﬁagbnglhﬂ?9£§1£5% %ﬁﬂﬁfﬁgdﬁ?f§§ﬂf%tcOnﬁﬁée@layLlst

subtitle creating unit 55a, a audio'inporting unit

numbeORised ¥t 080 d PRAKE AdyUBE ta RpEmARdnBedavaltm
Importing unit '55d. The material "creating/inporting

apRRRAtUS 85 SRNMUERtiS g DAUE Yiweo materials, audio
materials, subtitle materials, Java(tm program source

cogdrssant bhegtdkedi pley Vin G B 431 ¢ 0TS StidEE: BOHEATE,a Java™
subtitle data, Java(tm) program source codes and the

progdanrkencospboesy v tthet heeBDs RAusisandanda aselr sierds face such
themto the disk creating apparatus 56.
as GUI, and outputs the Java™ program source codes.. Ina Java“‘program,
it is the ID class library that makes reference to the Index.bdmv and
PlayLists.
<BDJ Object Creating Unit 54c>

The BDJ object creating unit 54c creates BDJ object creating

 information based on the Java™ pr‘ogram[source codes created by the Java™

progrém.editing unit 54b and the ID class source codes created by the
ID class creating unit 54a. Tﬁe BDJ object créating information is
information to be a form of BDJ objects which are eventually recorded
on the BD-ROM, and sbecifies PlayLists to be played not by specific

file names such as 00001.mpls and 00002.mpls, but by variable names

defiend in the ID class library.

5) The material creating/importing apparatus 55 is composed of
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<Subtitle Creating Unit 55a> The subtitle creating
unit 55a creates subtitle data conpliant with the
wW®BROM388 andard based on a subtitle informtiPCI/iPA0e5/315991
including a subtitle, display timng information, and
subtitle effects such as fade-in/fade-out . <Audio /
a subfPard idi@adahl; bhbe Tbg, aydhedidpohdd g ngniuniFSB5b, na video
.the case when an audi o al ready conpressed into the
impoAGnY fermatses bApuk Uheret Ompadtsnd i ohhy H5dor Miid amterial
for a correspondi ng video and/ or del etes unnecessary
creattiatq itmpbit gy talpeairapus Fudbovands duppudt vidde meesuials, audio
When a nonconpressed audio is input, it is converted :
materigls,astloritdte speeifdled Byvahernogermbefurae chéepanputhe like
. <Video Inporting Unit 55c> The video inporting unit
into 58deocistrchmse emulivhehreand dsobsit bamadlr ed@lye™ program source
conpressed into the MPEQ,. MPE&A- AVC, or the VC I
coded gnalath¢ ¢ ikepoemp hiardt vithethe &D-BRNeseardyd, and sends them
information if required before outputting it. Wen '
to thpriekpEesaeny iaRRgBitllé P8- i nput, such a video file
is input to a video encaoder, conpressed according to

paPehieiides Cspaei Ty nidy R user, and then output. The
Jaualn worti g ot ved sends {he tollowng dva .
e SR 595, SL B0 BY LG ol progam T LG s

o s R, 900,500 OBLSCi SGNeL ALl 1) Y BELLED such o

Con;cfﬁ" uration i nformati on, associates a file group,

Eade i & s °dbhposed of the inported Java(tm program

so&&&ocqglgérg%gggé@@ %%%gl. lary information, ID class

source co object generating information,

o, B S5ench 0 B oo A0 ;o8L fobter loio sirency
compressed into the AC-3 format is input  thereto, adds timipg
information for a éorresponding‘video and/or deletes unnecessary data
to/fronlthe input audio and outputs the result. When a noncompressed
audio is input, it is convertgd into a format specified by the user
before the output.

<Video Importing Unit 55c>

.The video importing unit 55c, in the case when a video stream
already compressed into the MPEG2, MPEG4-AVC, or the VC-1 format is
input thereto, deletes unnecessary information if required beforé
outputting if. When noncompressed video file is input, such a video
file is input to a video encoder, compressed.accofding to parameters
specified by the user, and then output.

The Java™ importing unit 55d sends the following data to the disk

creating apparatus 56: .Java™ program source codes created by the Java™
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of the title configuration information. 6 ) D sk
Creating Apparatus 5 6 The di sk creating apparatus 56
wo soocomsesed of an | D conversion unit 56a, a sSPCT/iP2006/315991

i mage encoder 56b, a database generating unit 56c, a

Java(tm program building unit 56d, a multiplexer 56e, '
program toeabing agpanatus6f ; aycbgradi skei hbgey énéarhaigiaini €D class

56g. <ID Conversion Unit 56a> ' The | D conversion unit
sourcéegodesvernd BRJ| Ddkess ssmered ingdd nfesmatponhe dihgk Java™
_ creating apparatus 56 fromthe Java(tm inporting unit
imporsEw i Hpeta A% | eusiitbeEhand i1 ageREidwipRIan. FRECIMRtLiON,
conversion unit 56a al so converts the BDJ object

~assoc atfildg greBr MEti Bhis corpeser) %@Eb@tlmﬁaﬁéjgdd?éf‘ﬁaﬁ“e@rogrm |

IR AAg g , _
sourCR T eRe S < S D IACSULF LSO S SPiHEriRjeres Codes and

d 56b, .in th when, | - BD- ROM ' .

303 ORRGF (FOREAEL B TTIOTHAGRE" oF LEN Ared AT AR CROSEPY | 9T ot
and S##”???ﬁ%%w%ﬁ?ﬁ Phe iR S 19| TRLRERT it g BPYsoPEot nodes
sel.ect L1 ANt f the WER, MPEXA-AVC

of thg i NIE B RIS DT AR AL AL he BD- ROM st andar d.

<Dat.ab t] j c> The dat abase
ge é?ﬁ%?§§%§E§F85®§§%%%%%%?§§ a dat abase 'for scenario
d ; ' Mt B R ,
e R s BT TR SRR O e o Eversion
it SeNerating i HLdmhi88e S&MHp f :0RktRBatDd fORM@EShENnit S6c,
s E%%lptaSba . begg t he t%rn}"daf%base"ais a coIIect@il\I/%l ©
a Javareh Ao dAdm bRdeXind RV IR & rebie¢hiSxe Rl 04,1 st raRd tBRY unit
- objects defined 1n the above-nenti oned BD- ROM
56f artd &Y &fildn iﬁéggr@ﬁ&ﬂdgdmgtuaist;.sed> The Java(tm
program building unit 56d perforns a conpil ation
P oo eSS dilde URi€el ®&s> source codes converted by the
I D conversion unit 5ba ,
The ID conversion unit 56a converts an ID class source code sent

to the disk creating apparatus 56 from the Java™ importing unit 55d

into a title number and a PlayList number. The ID conversion unit 56a

also ;:onverts the BDJ object generating information so that PiayList
names defined in a BDJ object match actual PlayList numbers on the disk,

<Still Image Encoder 56b> |

The still image encoder 56b, in the case when input BD-ROM scenario
data includes still images or an area in which still images are stored,
selects an appropriate still image froﬁ among the input still images,
and converts the selected still image into one of the MPEG2, MPEG4-AVC,
and VC1 formats compliant with the BD-ROM stahdard.

<Database Generating Unit 56c¢>

The database generating unit 56c generates a database for scenario

data compliant with the BD-ROM standard based on the input BD-ROM
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and the Java(tn) program source codes, and outputs a

Java(tm program <Miltiplexer 5be> The' nulti pl exer
wGb®7/014308 pl exes nmul tiple el ementary streans fBRCT/JIP2006/315991

realizing videos, audios, subtitles and nenus

described in the BD-ROM scenario data to obtain a :

. scena?:iigi G a Sheane a1l 868580 A¥EdB Ll Agt her MRE@ohSsent from the

ormat. Additionally, the nultiplexer 56e outputs the
ID coW&td o aaet e  WikdyJl tRe ivfral nad t Q50 381 €8 hasllective term
information related to- the AVOip. Specifically
for IsBeakbagv, tierimibobijptexerphbea daiseans Bhérebiecthelefined in
digital stream generated for the BD-ROM (i) an |

‘the aPogtumhentkdirsdd BDRROMe case where the included video

el enentary streamis in the MPEQ, (ii) an | Picture-
ok JavalDRrBycdmurBidxdiiatsUnnt t hédease where t he stream
is in the MPEAA-AVC, and (iii) an | -Picture exists in
t MhecZsa™iwerar antien iSidiegrmnist bod phefyahs aTieapilekgon process
mul ti pl exer 56e generates an EP_map by associating the

on thei $pl alatd meustet tedemhepavasheddred B dDuFenVREHiah Poit S6a
packet, of the AVClip in the MEP&-TS, in which the

and thepJdHes BFOIH BRELgeeCPdest G CUTRELRUR t YHTEX S OTEEM -
creates Clip information by paring the EPjnap that the
miMilpiekereshefdtas generated and attribute

information indicating audio and _vi.deo attri butes for
e dC1 BRGF iRt SRS SaTHAESBL 2R MOThCt RbS o™ gery §igreams for
The reason why.the EP,Map.is created by the :

realigipg Froseh BBOLPY G LLABSEPMAETTS ST OTEE of Ui jo-ROM

e T
orm i Y AR e P ISR By o
vith KpceSELLAR L0 MR oERo ey VL Lo 10 e oy

cr §f3‘é8jhfe lr l%ﬁ/—é@@a AHELr 1D %ﬂ%%@ﬂag@r et B AMA LRerOiin the

t he” ot and,” creating the _Map during the
digiteneet O Yerkhgr AYEJ PR MICESHM r(‘5?i tdre okt dheckPsMAn the

creation since the large AVCip file does not have to
case RBek8athe included video elementary stream is in the MPEG2, (ii)
an I Picture.or an IDR Picture’ exists in the case where the stream is

in the MPEG4-AVC, and (iii) an I Picture exists in the case where the

stream is in the VCl. Then, the multiplexer 56e generates an EP_map

| by associating the display time of the above-mentioned Picture with

a TS packet, of the AVClip in the MEPG2-TS, in which the top data of

the Picture is stored. The multiplexer 56e creates Clip information

by paring the EP_map that the multiplexer 56e has generated and attribute
information indicating audio and video attributes for each digital.
stream detected from the reel set file.

The reason why the EP Map is created by the multipiexer 56e is

that the EP Map is information very cloéely related to the AVClip in
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twice. The nultipl exer 56e al so changes the
mul ti pl exi ng net hod using paraneters for the
worioviopddexer 56e i ncluded i n the BD ROM scenarPOT/@R10@6/315991
For exanpl e, when the paraneters are set so that 1st
and 2nd AVCips to be nmultiplexed are seanlessly
the MEBERERS édrmah@unplultl Pprex &he Shel tugrlfeaemrsS ol t Tpl @ddnrtgon, the
of the 2nd AVQip using, as an initial value, the
AVCliputfeatest doe Hii¢ ersa ha ke BAYBOMpcoglddvoded dorndapge file
to disrupt the buffer nodel as described above.
size,<Bodndt tihegefnire B&fud rEsetinentet igpaimiing Sbhé PRMapr hecause
a file allocation process using the above-nentioned
the AWt Hbusbh aAETY 9D S1dAGIFOVRAS ﬁpgt?ﬁ E§PARIHS LRPFOeTdicreate
~a data structure appropriate for the BD-ROM format . V
the EFfMarf of e thagrearionef WeedYekin dPrddopihet ha@@u cgeating
speci ng the application |ayer of the BD-ROM
the EBLM@R@%{Jéénéa‘é]%ﬁ fqueationa®l 4y HPFL 4P e‘ch%%ﬁﬁ 6He f}s&me for the
this point, the formatting unit 56f aSSOC|ates
EP MaB’aVJé?i“iﬁOYblséﬁFﬁnEh‘W Jtadfqehg VaXep i sl hrogst Pﬁana‘ae ttroe@e read

structure. According to the aSSOC|at|on mul tiple

twic%iles used for playback are categorized into units
| d [ ' f .
o, L0133 PRI TSP IE BE3REL SIS i

paran‘{%%%gg f%r l{gl ng?ﬁﬂé]}’%@?ﬁ%&hg %HH ‘é}{éeBHSI%M sé&a?xklo data.

I mage creatl ng uni

For e%glfq%ggt a5 ’L\.’}X%/ggergg{érg %y lé%'tngo tdhe ahev gy gent 'AQ)'@Qst to

ase and ocating these to addresses

be mu§99 P&Eé@*agefgéalﬁl%%s&? BMdaramt thgq{ul(iﬁ%@%‘xag ¥&d YR Forms
: di sk i magé creating unit 56g all ocates

multfp@e@&ﬁ@ J;f |t%engJﬂ$C§9p agihg, Mkt hempRYSTEakd Y the buffer
conti ntous, which thereby enabl es efficient readout of

statd Betdb %@tls‘t hechipei ofdddoaebask . afRegas dongiarboake buffer
whose seam ess flag is "On", the disk inmage
model as described above.
<Formatting Unit 56£>
' The formatting unit 56f performs a file allocation process using
the above-mentioned database, AVClips and Java™ programs as inputs and

a data structure appropriate for the BD-ROM format. The formattingunit

56f creates.a directory structure specifying the application layer of

" the BD-ROM, and allocates each file to an appropriate location. At this

point, the formatting unit 56f associates the Java™ programs with the
AVClips by defining a tree sfructﬁre. According to the association,
multiple files used for playback are categorized into units called
blocks. This apparatus makes the association of files completed by

creating such a tree structure based on interactive operations with

the user.

<Disk Image Creating Unit 56g>

108



10

15

20

25

creating unit 5bg allocates the file groups so that
AVCl i ps belonging to the bl ock are played seam essly.
w@pmcioissesml | y speaki ng, the disk inmage creati nBCTUIRA06/315991
56g makes the allocations in the disk to satisfy the
m ni mum extent size and the maxi mum junp di stance, :
Whinehd as1e 160adi 1S dpunpbysigabtalhecailier ivages by using
reali ze the above-nentioned seanl ess pl ayback. 7 )
the aAefid-meationedppatabase Sandhrveetipsi aatli ahlappaied ushese to
57 is conposed of an emulator unit 57a and verifier
addraszet aAppropiheatemibat ohe UBDtRAY E£oximays act ual novi e
contents using the :volune imges as inputs, and
verdrf icesating exams dmagest heheopisht ionge igneartded bypit 569
the. producer - e.g. transition froma nenut o .the
alloasniies m:hﬂt@d-fJalreegp@@mrsloya&:@nduﬂitaa@hemmﬁecaéhbtqomlténuousr
changes and audi o changes operate as i ntended, and
whichwHdeeby verdosesaraf fagdeos hawdonht ehde qliglk fitegheThame Of
verifier unit 57b verifies whether the produced data
playhestpl i RegakdiRIehel BE: RORPS sawdaras siasy ¢ hen”, the disk image
above-nentioned volune image. In order to rea

creatpingt upE" HP9PREtefaESA thedt eofgrmss%? dARE, Y%H%P&#Oﬂgmg

o pbaA L al AR P RS AL TR BRI o
L it R N L

" f b d f
the %ﬂﬂﬁﬁﬂﬂ ﬁ %séﬁ%??n R égrﬁgégéghgﬁ%m{egéﬁ agﬁéthWthh are
condJ_A’é-rll-l%tntsl l%%raﬁ'x b S afio!:ﬁfc‘lsor{ 2 df:é‘%iédé“ Vél‘?et '

tioned
time Y8ha?seZond 7 s cal 8

can

Seam%gg%ag ggg%ﬁny p03|t|on on-the time axis of the ATC

is to say, the bit anount of the

deﬂoﬁgglgkggﬁﬁ&gg%ﬁ%%%%ggs5¢ur|ng any period of one

seco must its or less At authoring tine,
t hﬁqev%hcﬁ.fféatwﬂ LpplRathgcks wWheldglosktheobidn Qﬂiﬁﬂ%ﬁ:or unit

of a TS packet over the period of one second is
57a dd Ye@hri&BSunit 57b.
The emulator unit 57a plays actual movie contents using the volume
images as inputs, and verifies, for example, whether operations intended

by the producer—e.g. transition from a menu to the main movie—are

properly conducted, whether subtitle changes and audio changes operate

as intended, and whether videos and audios have intended qualities.

The verifier unit 57b verifies whether the produced data complies
with the BD-ROM standard using the above-mentioned volume image.

In order to realize Picture in Picture with Out_of MUX streams,

the total bit rate of TS packets in multiple elementary streams which

are permitted, in the STN table, to be played simultaneously must be

limited to 48M bits/second or less. In order to check whether the

limitation is met, the verifier unit 57b determines if the bit amournt
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whi | e keeping the wi ndow shifting on the Source packet
sequence by one packet each tinme. Wien the limtation
wo 2003a1838§ i ed, the verifier unit 57b shifts theChrd@/B315991

to the next TS packet. If the l[imtation is not
satisfied, the verifier unit 57b determ nes that it

in a ¢istetiEoniep8Di ROV tagdaedondem thiseATHt Lifigr@xdf fReat or
W ndow reaches the | ast Source packet after the

less trepethe lonibitisuch She bpdt time oEppeisecondiis Gbled “Window”,
determ nes that the Source packets conformto the,

and cBDbROW A ETUAE @nYTPREL tiReon dheineragds. oarBedlq Peggence.
by the enmulator unit 57a and verifier unit 57b, which

That }ater Pyt ShaPidppreprt ffcther seeoset & Rraters rrtaasnduring
again when finding an error. After these two

any p@é??@i%%ﬂﬁﬁhsﬁFSEgs%%%? R é FoPde PRage®Sygoes t hrough

th ter, ' it 58, which t .
{ 8F SBdints B T et el PR BRI TR e s
1n 0Ces r 1 .S I,0
emourkg? = 4 RCebs T FHEWGH (e BYdTt ] pf Obdss 1377 1°53
. ; to FE : -
i 1< BRI Sk el EER, 5 Bhine S Rs TR AR Ty one

packegggaz{,tﬂ :cl%ﬁeg:o'a\fhie%% g.gmss%ﬁ NG appaLAts dhe JdHiheR unit

e user crea Scenari o data aving a

57b sl FUSLHLyPfady $8eMhESR: 8% dmnt UStAGHNe B ation is not

scenario generating apparatus 53. Herew th, PlayLists
satistRbdl N568M B35 Y He e 7RRINL Al rekeatad i £ vy itdhe+ BB-HRAVBD-roM

scenari o data.Iln Step S303, the user prepares videos,

standaWdi Oginestifd ol w?n% SN en 8 Whtisblie-daheE Ml PN USEe-dOpacket
~a title, subseq

and uently inports these information

after! BhO ﬂé&tﬁih&&%?@hbﬁ%@p@%@t%& B6r Usidrguhhe 3Tt eéetalmines
creating/inporting apparatus 55. In Step S304, the

that ¥8er setieed gsckata( bohfPrv i@z BpeBOMogesndard.a
Java(tm title, programancillary information, and ID
CITa%si$, Sohe ceolnode s mageagatd evehaME(cdnpyptiogramiiatgr unit 57a
appar at us 54. : ‘
and verifier unit 57b, which returns to an appropriate process to do
the operation again when finding an error. After these two verification
processes, the volume image .goes through the master creation unit 58,
which then creates data for BD-ROM press. In turn, the data for BD-ROM
press is sent to a pressing process for disk production.
Next, a processing flow of the'formatting process is described
in reference to FIG. 54.
In Step S301, the user sets a title configuration of the BD-ROM
using the title configuration creating apparatus 51.
In Step S302, the user creates scenario data having a structure
of a seamless video menu using the BD scenario generating apparatus

53. Herewith, PlaylLists for the seamless video menu are created in the

BD-ROM scenarioc data.
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In Step S305, the user inports, into the disk creating
apparatus 56, the Java(tm program source codes,
w@e@gossvanci | lary information and I D cl ass soRCT&2006/315991
.codes created in Step S4 using the Java(tm inporting
unit 55d. In Step S306, the disk creating apparatus 56.
canverds soe, e hiass mepheescotRsgndudhes deseli pinaees and
of the BDJ object generating information into title :
subt iruebers o ant iRnayses tf oruahens gnah b esidctedglendil gkimgsgintg these
the ID conversion unit 5ba . In Step S307, the
infordavabhninps ogiamiink lcheagingi tpb&datored @ sisiava tthe) material
prograns by the conpilation process using the source

- creatdodésmpatpitg iappBirepusS3DB. Note that Steps S306 and

S307 can be ski pped when the title configuration
i froStrapi B0 doahenuiseirncremtee s Jagd( Prporam| sounge spdgs for

S308, the still imge encoder 56b, i-n the case when
a Javetd iBDe RONMgremaan @l datra 1 mfcduehds-osy i and [ Regjés sopodire codes
area in which still inmages are stored, converts an

usinggpeopaval eguamipggerpaiatwhedef the MPER,
MPEX4- AVC and VO formats conpliant with the BD- ROM
stlandberl S0/ St us8HIRFE S, kS ShexErSkseEeating apparatus
mul tiplexes nultiple elementary streans . hased, on the,

56, BB YR SPERIFFD IR Car T e RERST ?F{}’@ﬂcdsﬂiaﬁyt Oma%lon and

MPEG-TS format. In Step S310, .the database generat.i.n .
D C1p BEEeCT SRS S AT SD DS T ST 150 LB MR i 1 omit
554 t he BD- ROM st andard based on the BD ROMscenari o data.
"In Step S311, the formatting unit 56f . performs file

. all ogat i onpli ant, Wi tﬁ%}%q\d%%g i
SRR BGRB8 10 s
qe | ng! 43302 A e, dgtalkase s eBhIICLN BhEPat s
Sourﬁlgécg%i nBut s At CE R s%p&l nt, the tormatti ngglcmi tg§5%fga I
infoRB26hAA%, the1 JaV AT ﬁ[&%&ég&ﬁ‘t%&%‘h%b@%@%1 disk
creates t1le assocliation I nfor tion.
using the ID conversion unit 56a.
In Step S307, the Java™ program building unit 56d creates Java™
programs by the compilation process using the source codes output in '
Step S306. Note that Steps 5306 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
MPEG2, MPEG4-AVC and VC1 formats compliant with the BD-ROM standard.
In Step S309, themultiplexer S6emultiplexes multiple elementary
streams based on the BD-ROM scenario data and creétes AVClips in the
MPEG2~TS format.
In Step S310, the database generating unit 56c creafes database

information compliant with the BD-ROM standard based on the BD-ROM
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In Step S312, the disk inmage creating unit 56g creates
vol unme i nages appropriate for the BD-ROM f or mat usi ng
w0 b@7/0143e8 gr oups created in Step S311 whil e r ePE&r/@Erodaiyys991
the file associating information. In Step .S313, the
verification unit 57 verifies the disk inmage created
scenatib I=2p.S312 . When finding an error, the verification
unit 57 returns to an appropriate process to do the
operaicpoa3agaithe Toembotimniurg tdé§Erpdetoms tfiipkexlhgration
of the primary and secondary video streans and EP_map
compliaatiigh. tkerBPrRAN [Htexidagdt helpy i ther Weand' peogndas ycreated
video streans, a PTS indicating a display tinme of each
in Stqm 6807 e twdA¥C DTS dredicedt imGtardetttiong thenslagkbagetrreated
picture in the respective GOP are conpared. Then, the
in Stepl SBpPerEngricstper f Stnmidiso RHAL /t Hd i kampadd ing unit 56f
constituting the primary video and _the pictures ,
assoctaiRR i EhR | AevahePseetarRar Y1 vk dEBeaP¥Clénghiapd creates file
positioned at the sanme position or adjacent to each
assoCRRpn INERTMREI¥escri bed how the primary and secondary
video streanms are-multiplexed. Level 1 an

| oS5 Shie Be< pHOr o GhERCL BT H0f fgeates volune

inageE GREEPDGLF 1y 16 s o miaR oM iioe s Canidl ULt GlroRe Freated

in Sty 1 dBor ST AV CSeEbhaar S ST aRe ¢ pagrrEfon-
SONMSIAS 85 B Ot RERIRABKEL R SIS BD_ 0001 A IS5 BRCHELK image

t
seque respe S are aftac

creat%ﬁ.cilﬁegéﬁ%i%tlbgt Tl\tlﬁ% ¥§n89ﬁ: eh éfﬂé‘f;n%%%_ 99%93‘5%1‘0?1 unit 57

A i'S way aré serially positioned on a single ATS tine

: i ' f t | |..cqQr & he AT,

wovurfl APEBRISIERINA Lo 90 MBI HBATE,
aTRE IFRE Y Vi § 88 st 8@, 8Rth Toon Hatkes prielnd HPSecondary
are enpty. IS Is because it is designed to :

video streams and EP map creation.

For multipléxing the primary and secondary video streams, a PTS
indicating a disp'lay time of each picture and a DTS indicating a decoding
time of each picture in the rgspective GOP are compared. Thén, the
multiplexing is performed so that the pictures constituting the primary

video and the pictures constituting the secondary video are roughly

'positioned at the same position or adjacent to each other.

Next is described how the primary and secondary video streams
are multiplexed. |

Level 1 and Level 2 in FIG. 55 shows a TS packet.sequence
constituting é primary video stream and a TS packet sequence

constituting a secondary video stream allocated on the same ATC time

axis.

As described in Embodiment 1, a primary video stream and a
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position, in the free coordinates, a different type of
data which will be played in synchronization with
wWer@vorssss of the primary video. Time stanps arBCT/JP2006/315991
attached to the TS packets so that the TS packets of
the secondary video streamare allocated to the free
secon@@oy driddE St reaf. ag@ofshwates WhitohaaPES nedcledc ywpiqednce and
by the TS packets of- the primary video stream Level
a TS packatliseaiiesca, treapspoitekir eAfSeldad atdadtyed be the TS packets
mul ti pl exi ng. Thus, by attaching ATSs which indicate
so thatothepirfédreckedi safesnams tdiaATEd iime tidiss wefy the serially
primary video and serially arranging the TS packets,
posittiheedromer ywiniodeoATs riebme iaxkirsul ti pl exed with the
secondary video stream The TS packets serially
atpaagbere nthafe mail tall esdangiaeasisdent itheedToytswei akls are
nunbers. - These serial nunbers are called SPNs, and
occupipe bycHis dits Parkehe SHATdEYSdewe BsPrHTRFE HEeRORtapam, and
indicated by the SPNs. When the primry and secondary
coordyngess ﬁwalﬁisG%%%@rﬁe@ﬁpm t i(THexed Perauncs thals desighed to

g LA et R
t t st der f the t Ho

be DLy e BBk e 12 LR Pt o FPUHFS 95 Pl FETERE E S Time
t h t t

serelpbr AR AL EBRRTECEREE 0 Bt o e

secon%lQ%CI gé% ea%r%og??ggéggd oit.otpﬁ? pffé’@ré/oo%qmates, i.e.

secgndary Vi jeos have ake

coordﬁagégg%ﬂ df r@’HS‘Er8@&%&%5'@%&@5%&%% Y the primary

condary €0S are separate-streans enentary

VldeOSEEF%_%E%\o@Y €5, ; ME e S RGORdBE Y Vé@':?één? tdio%%%éé Dy the

stream required primary and secondary vid
multiPiEEaR®. can be taken out at:- a necessary tinme by
Feading the single transport streamin order. fromthe

tapual bheatdidmiel Areybaciksn Hewavete wWhGHcU W@k rdinates
needs to start not fromthe top of the streambut in
on theheroiwdlee a0l st b 13y eatinacgoF iy and serially arranging the
TS packets, the primary video stream is multiplexed with the secondary
video stream. The TS packets serially arranged in the multiplexing are

identified by serial numbers.- These serial numbers are called SPNs,

and the locations of the Source packets in the BD-ROM are indicated

by the SPENs.

When the primary and secondary video streams have beenmultiplexed
in this way, require.d primary and secondary video streams can be taken
out at a necessary time by reading the single transport stream in order
from the top. However, when playback needs to stan_;t not from the top.

of the streambut in the middle of the stream according to a skip operation

or a jump operation with a time specification, GOP boundaries. of the

primary and secondary videos have to be taken into consideration.
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to a skip operation or a junp operation wth a tine
specification, GOP boundaries of the primary and
waemondsny vi deos have to be taken into consi deCEIR2001/315991
FIG 58 shows a belong relationship indicating that
each of the nultiplexed Source packets bel ong to which
GByaththel 8d marybucdeo stream or the secondary video
" stream The boxes in Level 1 of the figure shows a
bet-ongry elmt senshdgry nddeas iang: thpbraaelstTSapadetelehentary
an AVC i p belongs to which one of the multiple GOPs
streamag|hmedern then phensrqondedeovsdeeanrepn caanbeN-d8bhstreamn,
that, with these boxes, Source packets fromthe

‘requladdrpssmaWytand|ﬂﬂ@@ndaeYbe@¢©r$¢I¢ﬂ@S sddr bsstagen out at a

bel ong to the GOP-1, Source packets fromthe address

necesmary ot imereui aredyngetior eined caddPasEORB Belesiy 1ho orer from
GOP-2, and Source packets fromthe address n3 onward

the terladnihe & imgeoToPagbadhe Howesern WhapePlavhardgegds to start
bel ong rel ationship indicating that each TS packet of

not flf%thvd%oéeﬁ%ggr%n RHEJ She o Q%Oﬁmfﬁ Wl’eewgcordmg
included-in the secondar V|deo s% . It _can, be seen

to @ YR OPRFEH: TheZea BOXBSOP SRR L [y I Y GHe cation, GOP
address ul. to i nmmedi at before the address u2 belong .
boundRg e s prsraﬁﬁéeartsﬂié%s%dﬁﬂsnﬂ%@ Ceree B TR anco
gbately bef ore the address u3 belong to the GEP 2,
ConSlgﬁaa Ut ce packets fromthe address n3 onward bel ong

5T UaP LR D o
oy Ny R SRR S T At

streaﬁréﬁgﬁé( QUi gﬁaa_@ytu@leé%ttx]%%quﬁh@f)okg§ ipecapdat %fvﬁl'gee @igure

e read out"to thereby conplete Picture in

showsP%%E?.Bﬁ ﬂh@tﬂc%ghweﬁd%awa?ktﬂa% Loches %ﬁﬁ&dOEVM\/Gllp

primary) he second

belon%%' FEEY 1 ¥hde offtH@u Pt ByRackpksi ridiaideadid taB dhenary video
PNn2 which is the first packet included in the

streatll | PBEYH K& B=En e, (Segondasy)bdX - Sthecs paoRdts from the

address nl to immediately before the address n2 belong to the GOP-1,
Source packets from the address n2 to immediately before the éddre{ss}
n3 belong to the GOP-2, and Source packets from the address n3 onward
belong to the GOP-3. |

The boxes in Level 2 shows a belbng relationship indicating that-
each TS packet of the AVClip belongs to which one of the multiple GOPs
included in the secondary video stream. It canbe seen that, with these
boxes, Source packets from the address ul to immediately before the
address u2 belong to the GOP-1, Source packets from the address u2 to-

immediately before the address u3 belong to the GOP-2, and Source packets

from the address n3 onward belong to the GOP-3.

In this case, when Source packets are read from the SPNnl and
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QOP of the secondary video synchronizing the primry
video- is also read. Therefore, it is possible to play
W@ b@7p18308ry vi deo in synchronization wth thePCT/JP2006/315991
secondary video fromthe start of the playback w thout
difficulty. However, when Source packets are read from
SPNn2,he hSPN3 0 ft EePEOPPI0f1 thel SENORdAT yhei decondaeg shiefeor etream
the n3, and therefore the GOP of the secondary vi deo
come ednaptthre SpEal. afh PN, andherhetred opbaydiacinlivs the G@Ps of the
started from SPNn3 because the playback is desired to
primagtyavidée dmitt absq frhien8PRy BOPhS, sddondaey(sedemdanype read out
GOP-3 cones before the (primary) GOP-3, the data in

- to thereb@CroniisitgdBictwre Ha Pietorelar ?)latagmrs whganplayeack is to

read fromthe top even-if the transgort streamis read

be Stﬁrtﬁﬁl £hem Shﬁn@réﬁméwd GORSZavm@@uﬁ the gecendédn eeFpgegimary

t he GOP. may no full% ecoded.- In this case,

v:LdeOa| tﬂﬁo@@ﬁ @h@%%ja&c @tart% eflﬁ?“i ﬁ%ltey S§NpRoVRiGh tis fhgmiirst
the video of the GOP-3, the back of the secondary

packef Heplusisicatnihg Sraresyvi ﬁ@ﬁrg | RESEEaEHe C&Bﬁ—zrth%ﬁecond
t he pl ayback of the video of the primry video' s

GOP O‘é@b9§e§9§ﬁﬁ§yﬂlfiﬁoﬁ¥élcﬁlr8%é%% S pRan; gtVlﬁ?@&*—ls also read.

d d b
oS T S SR

Y eo |n cordan 0 d...
with % ?ﬁé% |np6§|ng contr ?sg%% héEo %%%S%EEE without
dlfffaﬁ IeX|ng, and determning a start p0|nt in the
ck apparatus .Wien GOP boundaries are aligned on

\% Ea”ﬁhehtsd&d QlLkaps éﬁ@e‘é@' ¢RoROLAL $8E3, the GoP
pla starts . he case ére the start point of

of’ tﬂeh%eebﬁda’ﬁ?%ﬂo%osegﬁéé'ﬁ&dﬁ‘et Bne £30Ghd ikABrekhBe the GOP of

pl ayback dpparatus converts the tinme i nformation into

the s%ﬁﬁﬁlaﬁgdvﬂféoe&ghi%ﬁ Bdeesbiar timg pe| nkhdrokhkhglayback is to
pl ayback by referring to the EP_ map. FIG 57 shows an

pe stERiteAD reeh OMMN5 fRicatBe Phé BIyBECIeos beveted shaairt from
pi ctures constituting the primary and secondary vi deos

the(?ﬂﬂm&ﬁyﬁGOP—B,ifthe(secondary)GOP~BComesbeforethe(primary)

-GOP-3, the data in the GOP included in the (secondary) GOP-3 cannot

be read from the top even if the transport stream is read from the SPNn3
onward. As a result, the video included in the GOP may not be fully
decoded. Inthiscase, although the playback of the primary video starts
from fhe video of the GOP-3, the playback of thé secondary video
belatedly starts from the video ofytha GOP-4, or the playback of the
video of the primary video’s GOP-3 starts with the playback of the
mistimed secondary video.

Two methods cah be considered for starting fhe playback of the
primary and secondary video in accordance with each other from a
specified time or GOP: imposing controls on the order of multiplexing;

and determining a start point in the playback apparatus.
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2 shows the EP_map. Level 3 shows GOPs of the primary
and secondary video streans. In this .case, the tine
wo pdogorssds on i s a playback start tine of a priPer/§P2006/315991
video's GOP and a SPN is an address of the top. of the
GOP. Since the playback apparatus reads data froma
poiheh GoRliboahddrbys tdre addgess ort bRedaiteants,t he is important
secondary video needs to start after the GOP of the
from phictapyint dee.plEhitmcksstdre: stet hodhef caspebeng thentrattspoint
on the order of nultiplexing. In the case where the
of thplmhgybekkiss sparct fded rdrhhaatdlrekstbred tihe phaylfcmapparatus
by nmaking both primary and 'secondary vi deos' GOPs have
convertie therd imiengnformatioms lane al SR ansosetponimep tithe starting
start of the primary video' s GOP before the start of
pointt Hersebenu@yparkdey' ref@OP NG ttd $hpoB8imaAre. to, even if
pl ayback is made- to junp to any tinme point, display
t FE Gor Phashows @@OE&U@EE@?@@QW e s a pFempsy wcéﬁﬁ Level
that tinme point to which the junp was made. FI G
1 shoghpwst ErefapRSEheh 196 the Prtlﬁérb .apﬁla?ref%d@géf vm%r@d Level
secondar |deo Level 1 and Level 3 are the sane as
2 shopgy tbﬁeE i ou<e e g Gr 8NOWE QTS ?f FBFCRE B8 Thénd secondary

videos Rk 'nSha'léc'fr&%Zé%%f%‘e%ﬁ; 5 BeP j ”§ R T a% start
cine SIOHTGIEAF LA S, A0 Nyl e BLONIEL BB PON e o o
the GE)P %rléggrt)ﬁeﬂgﬂrfo%t %gggdél%a\@u%ef)éac?saaa?% ffr%iﬁnéjpoﬂ}@ indicated

ayba rom™ anon
P dj t
sy T ANBPLIETRSICLRG 0 P L SLAUTRY Tl €550k oo

the Gb?atgjf the ﬁln@ryy v?&gose%@gaisy t“fﬂedﬁé’i?hoc@g?s od N controls

pecifie fromtheir beginning. This is the

on th!@ebh}egrocﬁf detiermiikiggt he start point on the playback
apparatus side. By reglsterlng the sane tine

| nfrpEABtdLL0R Bqaekeetﬁee@aagbaw EPswapsedar Sdnakt t aldlr@SSed in
corresponding to the prinmary and secondary videos can

the EPCmSP! BNk WREBo8h thBndrs §1Q§Cs!efdo%@ary videos’ GOPs have the
same time _durations and always positioning the start of the primary
video"s GOP before the start of j:he secondary video’ s GOP, it is pbssible
to, even if playback is made-to jump to any time point, display the

primary video and secondary video together from that time point to which

" the jump was made.

FIG. 58 shows EP maps each set for the primary video and the
secondary video. Level 1 and Level 3 are the same as for the previous
figure. Level 2 indicates the EP maps individually set for the primary:

video stream and secondary video stream. By settingthe EP maps as shown

in the figure, when the playback start point is provided in the clock

time, corresponding EP maps for the primary and secondary videos can

be found. The playback is then started from, among the SPNs
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To be nore specific, the playback apparatus converts
the tinme information into SPNs on the prinmary video
w@reoeam3nsi ng the EPjnap for the primary vi deoPGrL/irEam/315991
and al so converts the tinme information into SPNs on
the secondary video streamusing the EP_map for the :
correspooddag yto/itdme sthceamtiSnbsaywsitregs ehéhsppseceding point,
obtained in this way are conpared. Wen the SPN s
and wheuebprit HenppRelSPALC FRAASPRE PELRI enEeBePRdR T videos’
address of the BD-ROM Wen the SPN2 is snaller than
GOPs plietBpNiReqife edpiime strghideiad Prat Bnatg addhés sl pfthen@ethod
BD- ROM Thus, a single piece of time informtion |s

‘of - deteAVarieg Fhe oS'EERs RH-TthEONpiNea R} 2aRECK cRBPREA YIS &l - BY .

_streanms and a smaller one of these SPNs is converted
registeréngrthederes s1mTAefeFBR IO Lot Hee EERPRFL iRl priaRsyy2 start
vi deo streanrgrecede that ,of the secondary vide b
addreSs; GARTeSPONT ihe COOR B! DERREdc oRars TR B strdss can be

cedes that of, the y video stream both GOPs
Obta%ﬁ? BESPedd - Bifit T5NGEE tﬁ%?d when there are nulti-ple

o] PEATORG: T Can ho tL| SOt BoS G RRBRG o Sy b e eine

can e Sél anDng p ay

infor%}tagﬁpgsjgrla:m §R§f §8 r%r%fn?aa}:m vrlggw [ edeatmo%t%frﬁ? ét‘:he EP map for

fecessary To per

S N
the p%q d&%r\/% Iggl\/EmNélllic%3 %%Ielggﬁteget eoacllmneen%nf%?raattelson‘lnto
éq |er %ﬁ ng ng I&f Ia a&ﬁ) afil us
SPNs tog Feal ze ¢ gt elrCI ,‘gr%ftmers’JE aytglac ?ggoften condary

Vldegly%rggﬁe t hat , sectlons call ed chapters - created by
- dividing a novie according .to its scenes or contents

eg@t%hﬁepl, i eas POV i cbilalibkedl in and. playhaek cempabed. When
start fromthe beginning of a chapter selected by

the SPRE iuSehalldr that ahsl SENEdthe SRV ystdunseehaptierto an address
sel ecting application to Picture in Picture.
of the BD-ROM. When the SPN2 is smaller than the SPN1, the SPN2 is
converted into an address of the BD-ROM.
Thus, a single piece of time information is converted into SPNs
on the primary and secondafy video streams and a smaller one of these

SPNs is converted into an address. Therefore, if the GOP of the primary

video stream precedes that of the secondary video stream, or if the

' GOP of the secondary video stream precedes that of the primary video

stream, Eoth GOPs can be read out.

Note that, when there are multiple primary and secondary videos,
a start address with the earliest point can be selected from among
playback start points of video streams required to' be displayed, and

it is not necessary to perform an address search on streams not to be

displayed.
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The begi nning of a chapter is a break in scenes or a
change in the content, and it is preferable that, when
wa@hapses is played fromits beginning, pl aybmtamzi)06/315991

not only the primary video but al so the secondary
video starts at the time of the starting scene. FIG
S5enveboy®@eirt ayLi st Mark i nformation of the PlaylLi st
information. Level 2 and Level 3 in the figure show
GORe wfeddit phbo@iInerande seoandaryn Wingeoveneeamfos, cardng the
Level 1 shows the PlayListMark information. The
playbBtaydopetchBuk tonfexinee craptexr -est-abbpsbeglbyback. It isoften
associ ating each of nmultiple chapter nunbers with tine
the chBtotmmt, erctIbesposiltddrhabtarshapteartadsby et estinted movie
by -the tinme information. Therefore, in order to
accordéher mwbnéta pkaybackrstantermddress basédednibhe movie title
chapter, the playback apparatus can identify the
addﬁeéspb@mm atsov benshar e nat hbe DSPhY e cépanﬁbapter
and start readout of data fromthe address. Wen t
selectpdnwpths ussr -onfy iBoronsilanednte popldeeis ﬁ@a%$k§electlng
are provided for the_primary video, and the start
appllﬁéﬁh?“o¥ot%%ﬁééébﬁaaP§CV¥ﬁ%o to be played in
nchroni zat i on should be pl aced I%ﬁer than the start

p fﬁ] b@gl%f%rqdfnﬁrg W o 1> 3RKFHK Aot ﬁpﬁngﬁn?mﬁbange in
t t b fi
the cgiﬁ%tﬁzg%%» a%.“z Hh S‘s’rg?li ETAe a sg"%zgqh%tt% o5 IR £om
| X a
sts BEPR RS o L Ui SR d"f b1 Aokl BT At g PP TLeo che
secor{c’iﬁg&bacgegestg]aor a%mcﬁes’!:qrﬁ)e I\% nttt}‘h S%&EE%H aé@ I%S for

bgg nnlng of” a chapt er. case | consi der ed
Cf!w% s ﬂ%?LEQ%é’f}gu%_ﬁ%rﬁ%ttlg 5@' tﬂl‘R—:l e PlayList
secondary vi deos. possi bl'e that

: lnfOIﬁl%Lt[lE?ya[l%\%g_tz fa%'a ﬁg\felpﬁ d.'ﬁa{: e\f'l &Pe érﬁﬁq @éﬁé ocfa’Ehe primary

ski p poi nt e pl ayback poi nt
and secondary videco streams,. and Level 1 shows the PlayListMark

information. The PlaylListMark information .is established by
associating each of multiple chapter numbers with time information.

The position of a chapte; is represented by the time inforﬁation.
Therefore, in order to determine a playback start address based on the
chapter, the playback apparatus canAidentify the address by the
above-mentioned method using fhe EP;mép and start readout of data from
the address.

When the EP map is set only for the primarytvideo, the marks are
provided for the primary video, and the start point of the secondary
video to be played in synchronization should be pléced later than the
start point of the primary video.-

<Skip Point>

Similarly to chapter boundaries, a jump point can be specified
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junp thereto no matter whether secondary videos are
di spl ayed or not. This is used, for exanple, when skip
w@oionoss3es e provided at points where scenes cheCiyeP200n/35991
main novie. On the other hand, regarding skip points
of a secondary video, which is for exanple a video of -
by a 8kib rgeirat’isn ot blyate -uddiebysesingu dabe tlkonfamsedpecify
if these skip points are active except when a
one poantespandiing skieof is theilag -displapedol FiG GEO wsdnsoning
' Pl ayLi st Mark i nformati on specifying, as chapters,
for apaisipt poist winer eha @daybary matded Stoeanskeximtint] are Hde same
figure, Levels 2, 3 and 4 show a primary video stream .
as foandheveessvoumgary @i deaper.eans-, respectively while
Level. 1 shows the content of the PlayListMark
i Afowr e ose Tite concoAdEaey whateo skiPebpi#dS e cmdigigually
video of a director's commentary, has a skip point
set fornmelthele Gacondasy Yhéeormmentary changes in the
mddle. In this case, if the secondary video stream #1,
i IthéPngC Spiayedt t NS sTH R &P 1RERe 5| thp IRF the primary

i PEER LIS TS B POLTL (LK DS 2 ) VRS o
e BBt AR POt B S5 S 0o, SIS L3, 10k e o
i L5080 SPLRNCC, R8RS 0Bty KL RERLOER oo wher
scene Yl I8l GLTRL OB 2, 832061 A ML Ao posocs
of « PEpbOLOIEALEN A1) 12 LX) DELMIED £ AL, DUmaEE B8t s
conneBRRC)T G LOB IS b3 9500 4 1688 rkpoines ang active

excerfS wien SPeSh fiLRidn@ingatldeo Hhaphesi kympyder the

mar kK i nformation point is allowed irndependently of the
dizsi. ayo @hoR8CoNAAs tVad 0 Hd1@RNE on | dpe SEGAMGFr ¥s chapters,
video stream #1" is set in the stream specification
posithilcakdyhd i€ sebaptigry jwiedf ot rédies BREKt L Nfor AAEI D1gped Nievels
is allowed only when the secondary
2, 3 and 4 show a primary video stream and two secondary video streams,

respectively while Level 1 shows the content of the PlayListMark

information.

The secondary video stream #1, which is a video of a director’s

' commentary, has a skip point since the content of the commentary changes

in the middle. 1In this case, if the secondary video streém #1 is being
displayed, the user can make é jump by specifying the skip point (Mark
Number 2). However, it should be designed so that the user cannot make
this jump when the secondaryjideo stream #1‘ is not being displayed
or when the secondary video stream #2 1s being displayed.
Accordingly, in the present embodiment, each piece of the mark

information of the PlayListMark information is associated with a field
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video stream #1 is played. |If "secondary video stream
#2" is set in the streamspecification field, the
webapoessog unp for the mark information point iBCEIP00MIS91

only when the secondary video stream #2 is pl ayed.

Herewi th, the playback apparatus enables the user to .
calledscé‘sskéampgﬂamﬁfjammﬁ@ﬂr’i. ateatly phe-e i aite ofartkhénformation

di spl ayed video. Thus, by setting skip points. on
originadiyiidudldetreemask nambec kad s woatrkspondindéinsemfoamation,

make a junp to an appropriate position in accordance
and nav &l ttrieemdipsolidy edt contfeald dapteicklderethe Netre infatrmation.

in the case where it is desired to nove the playback

stldr thposhtrean steeiposation Gfelvhrile 2ebyas oteedippcification

speci fying the mark nunber using GU, the display can
(all)fe foorddiaptyerchangedoto thire H@éf(}ﬁoﬁ@éwm@i:é@@ BPieRENig1allowed

and the playback point is noved to the skip point even
lndepleﬂdﬁﬁélx eédrrafySniaieet faceafp#y Migleotttrameyy 1f “secondary
Iaygd or anot her secondary vi dep stream,i

wdeoa?%ﬁ% d” EVEOB NENTRCsS FHRATH FREEAE L SHbERT hedars éﬁ%ﬁ ghapter

an i nprov. or the case ere the mar
Jurmp %@E e l@{fégma 8n i rEass A RhEge o bhin o Bdcondary
% npos of, a TOP field and a Bottomfield to
Vldeobé HS?%I% &¥§8r|bed The TOP field |s a

R AR BTN
rica 0B LA BB asf%mznag%pzé b %'
when £88p§éédﬁtda 9 ﬁ{a&? 536 %%”??%%té( ! .d%%?_eﬁiﬁ‘h %?ayback

cture e Vi uring t

apparktdeQ gﬂetshg‘?eeu§éf E'Bt&ére' QE:L;%] heiges %@%%ﬁdé@'@%a&?e content

conpose one-t o-one on. Accordingly
of th¥i degpfi &k%fagothe primary- and secondary V|deos to be

conpose be i n-phase or antiphase to one anot her.

Thus, by settlng skip points.on individual streams, -a mechanism
allowing the user tomake a jump to an appropriate position in accordance
with the displayed content can be offered.

Note that in the case where it is desired to move the playback

start point to the position of Mark 2 by forcedly specifying the mark

number using GUI, the display can be forcibly changed to the secondary

‘video stream #1 and the playback point is moved to the skip point even

if the secondary video stream #1 is not being displayed or another

- secondary video stream is being displayed.

EMBODIMENT 8
The present embodiment relates to an improvement for the case.

where the primary and secondary videos are interlaced videos. The

picture data is composed of a TOP field and a Bottom field to be

hereinafter described. The TOP field is a compilation of odd-numbered
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FIG 61B shows conbi nati ons where the video fields to
be conposed are in-phase to one another. The in-phase
w@eoebiorssos on neans that, as shown in the fi gureCT/BRDE6/315991
primary and secondary videos are TOP fields, or ‘
. alternatively Bottomfields. FIG 61C shows :
linescoabi s@ititens inleer eohbei Mitdery fa erdset 0 Tiee Gotpomediale is a
anti phase to one another. The 'anti phase conbi nation
compifreahsn biiatverasiusbewnad ildneheut giitee time gorgtartytindeoframe.
is a TOP field while the secondary video is a Bottom '
f Fé&Gd, 61k shlower madéw dliylthecpnstneryt viadpoinary 8ot seaendary
field while the secondary video is a TOP field. . Two .
videodi f fler Rivttunepes Pattupabithatviickes Gfeldshsisryssyilboeiheapyimary
when the prinary and secondary videos are conposed, .
videot wpdkthese ot Pictwiried rfhei cagcadpigdsdeasaspodpmpesed in a
FIGs. 62A and 62B, can be created. FIG_62A shows a
one-tprenerf@shi opi ctARELFREEY i FithivéRePhEl @hih of Uritre Pédmary and
lines of the primary video' s video field match ghe
Seconggen- WAfsst &¢@ Ibiené@@%‘?ﬁ%é‘%’e@@n&&r‘?h%f’%e‘bﬁ §“\%i18 gse to one
field. Such a Picture in Picture inmage can be out put
anothgrq played on a TV. FIG 62B shows a Picture in

P I mage | ich the even-nunbered_|i f th
Ffﬁﬁhﬁ@fﬁ'@%@s égwﬁ%’a%twra:wﬁ%i? a;ﬁl%gﬁﬂiéefﬁogja%%ﬁ%ﬁ&& SSmposed
11rnes o e secaondar | deo Vi deo . 1.l cn . a
are lE’i‘&?ﬁeetPnO%? cﬁr}??t@efcnayg ecéﬁﬁgﬁa%ee Du pllljlg ltg% %%feéha’?' as
: Vel de ' tJ I b :
shonp ke Qe CBhr A B B S AR B gor fieles,

or alg%‘ﬁu)ad?%]t% r%othtéﬁ?mr georgi ng medi um of the present

nt”, _position and display point of the
SQ@&RNUBIY ML (e QAL 201 sl §HFE ey fld eve ek EBHEEomposed
FIG 63 sﬁoms in the case where a given video field

are ah¥ibhedB aPBgenthdimde Viteo i @lidsecopabiidtiRgnthgs that,
primary video and a given video field Fy from anong

as shoWht iRl enyi gRpudd eltis pemsity Ubidg the SaopndaeydvilED: the
are to be conposed and output, how to adjust the
seconﬁéﬁytvifmaoamé a Bottom field, or alternatively the primary video
is a Bottom field while the secondary video is a TOP field.
. Two different types of combinations are thus possible, and when

the primary and secondary videos are composed, two kinds of Picture

in Picture images, as shown in FIGs. 62A and 62B, can be created. FIG.

' 62A shows a Picture in Picture image in which the evén—numbergd lines

of the primary video’s video field match the even-numbered lines of
the secondary video’s video field. Such a Picture in Picture image can
be output and played on a TV.

FIG. 62B shows a Picture in Picture imége in which the
even-numbered lines of the primary video’s video field match the
odd-numbered lines of the secondary video’s video field. Such a Picture

in Picture image cannot be output and played on a TV.
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display tinme of the video field Fy. Here, when the

coordi nates specified by the PiP_horizontal position
w@pw7@$08/erti cal _position in the PiP_netadat apdi/ork06/315991

are (Px, Py), the position of Py is adjusted by

sliding the coordinates (Px, Py) upward or downward, -

agnshwiwy by avioe dagertingoin unphepaibhe Pdcsptay it Piving-eoimage,

the primary video's field data on the playback tine

i.e. @késcimpobitet hnade spf &LGpobAB, speditkel edcbydime medium of the

Pi P_netadata_tine_stanp is adjusted by sliding the
presedispilaydinaring the phelifivuranddigaiey dpeitt ioh téfe secondary
time, as shown by the arrow sd2. FIG 64 shows the

‘videocase afigwtachdrf tebdieylafinh@apaesndary video is

di spl ayed together with an in-phase field of the
pEilfFarss ¢haes: iHekwe cpye a«rhetn@ea @é@ﬁamme@sf%@w Fpyfirom among
whi ch shoul d_be specified by
multhllP ‘h?éiqoz bhebls sesstibrt B ttfﬁepﬂmﬁyeﬂﬁj%%lﬁ%é‘l $ivw video
he - Pi P_netadata bl ock, s, selected fromao

fleld( gyeﬁfoni‘ FORE If“lﬂg)?ﬂf@)e é{ﬁ‘gﬁ@ ?%%ICPPEF%}:%W mépgandary
| t he d fiel Th b
e A ol Ly i
shows e the fie 0 e
dlSpl§¥c%ﬁ%%r?P k§%81%§°d§§%r£§§ together Mﬁ¥h an

h field of,th . He f
CO5FBr nat X Thx, CBUF - O GRIEA be RRekTITRa by . the
t hePP h d
PP hbf Eh L] SRR bour] ositipn a l%ﬁ‘ﬁe%cg&a&)%%%%rk (dn the

pip mﬁufﬁc:)e—e é)\rc/:%nm %u Oddf?ﬂ n {It]e rg#.%‘fﬁ%}x %@@9 tlg dgusted by

eréd nes i pri mar y=vi

slldlfngelcg JNET L% 8 Pé@yafg) 1euBl&Lar & IBWRIS LY €2 d MBQEN by the

e obtalined. FIG shows the case where a
arrowseg@ndary video field is displayed on an even-nunbered
line of the primary video. Here, a time point Ty,

wWhineh shoulidphey spetnki 86 the bhemary video’s field data on the

Pi P_nmetadata_tinme_stanmp of the Pi.P_nmetadata_block is
playbsekectek f eeint iige Do) Ntheatdidplely | popitasepbieftled by the
PiP metadata_time_stamp is adjusted by sliding the display timing in
the future or past direction of time, as shown by the arrow sd2.

FIG. 64 shows the case where the field Fy of the secondary video

is displayed together with an in-phase field of the primary video. Here,

'Py of the coordinates (Px, Py), which should be 'specified by the

PiP horizontal position and the PiP vertical position of the

- PiP metadata _block, is selected from one (evenl in the figure) among

the multiple even-numbered lines in the primary video’s field. Thereby,
a playable Picture in Picture image can be obtained.

FIG. 65 shows the case where the field Fy of the secondary video

is displayed together with an antiphase field of the primary video.

Here, Py of the coordinates (Px, Py), which should be specified by the
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of the primary video should be displayed. Herewith, a
pl ayable Picture in Picture image can be obtai ned.
wOo-L@87/08308hows t he case where a secondary vi deRCT/iRd0eb/315991

is displayed on an odd-nunbered line of the primary
video. Here, a tinme point Ty, which should be '

PiP ] h%@@@bﬁ& deMlED@nplBnHEt&%@taJ?dﬂﬁe&t@ﬁ@lEﬁoéﬂﬁion of the

P netadata_block is selected fromtine points at

PiP m%a@éﬂt@rﬁlb@hasl% Beebdse®ff rblieor i(oady v tiee fHlouky deng the
di spl ayed. Herewith, a playable Picture in Picture

multlpﬂagevemﬂndmbembdaln@eb iA pheyabiraomiideat sohiekd. b&hereby,
created based on what is desired to idealize - a tine

a playebhe Bicture secEndanyevinkme aarcber dbhatesdof the
secondary video. Herewith, at the stage of authoring,
i tFIGs essheed Wa@aamyhprawbawomlﬁwmlﬁp|fl@éd is displayed
properly carried out. EMBODI MENT 9 The present _

on aneFRIHiNVEREL EE| ines ofotlrm@rﬁ@aéwﬁ&%at i BRren & heme point Ty,
pl ayback apparatus side in the case when adj ustnent

whichf oshael Fpp_seeadbied bbwc I{th%l?%ﬁme?ra@ééiéﬂmsitﬁf@h@f the
previ ous enbodi ment, has not been made at the stag

of

PiP_mgeHekady.ockHs E?h%ﬁbtﬁq(fﬁ%*&ﬁ]@? wlpﬁSt%wlb%% éﬁrphase fields
emb h

o <R TS e B e TRRS e B3 B Byflve piceare

en It |s one shown in FIG 62B,

F .
in Pﬁgﬁﬁgglg@%ﬁ%ﬁﬁﬁbiﬁﬁ?ﬁg%ﬁﬁﬁ%s adj ustments illustrated in-
67, T
éﬁ?@ ws the c%é?e%ﬁeﬁg' CEQ%S%&{Q’%&%B%E%% P§ displayed

even |
P
o anhbﬁa—“r?%#ﬂe%%gﬂ:m@%és GPE: B Satgel L oalogon Ll oo
d
R AT o
td
rie SR IR P SohB E e ol R el e

fieldBKE {GRIPENRAtY HRakersHdlS be dlsplayed Herewith,; a playable
Picture in Picture image can be obtained.

A playable combination can be created based on what is desired
to idealize—a time point of the secondary video or coordinates of the
secondary video. Herewith, at the stage of authoring, it is assured
that the playback output will be propérl‘y carried out.

EMBODIMENT 9

The present embodiment relates to making compensation on the
playback apiaaratus side in the case when adjustment for the
PiP metadata_block, which is described in the previous embodiment, has
not been made at the.stage of authoring.

The playback apparatus in the present embodiment checks whether

the composite pattern of Picture in Picture is one shown in FIG. 62A

or one shown in FIG. 62B. .When it is one shown in FIG. 62B, the playback
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EMBODI MENT 10 The present enbodi nent relates to an
i nprovenent for the case where a Java(tm platformis
wa@reoamisined by nounting the Java(tm PCT/JP2006/315991
2M cro_Editi on(J2ME) Personal Basis Profile ' (PBP 1 0
) and th e dobally Executable MHP specification
apparfGEM make rdjostpackagd ivstiratedr et 8l@n Hetpl @fbad klereby,
appar atus of each enbodi ment, and the playback .
Pictuappar ahus Pictarsed Tan exdeut e WHBNENAEEl | cavebn. if  the
Pl ayLi st information includes MainPath informtion and
PiP_mStbgats timeoshampon as dedid bedirenEwhagisdéaeni , and and
the MainPath information specifies a primry video

‘PiP vgrtegm_amus@bm awieﬁpéf crpet Sa®pat ﬁ’lpﬁ%? mhEi §hcture with

speci fies secondarg B%go stream Accordipgly, a
lnSta@E@Q 5%$$|Q9§|hﬁ?ncﬁﬁ Bt dHE T &PFagkt Stus to

f Pi ct Pi ct back by |nsts
DAV PRal ) iP5 G SREPALBEINE BTder! bt aIEgacS or

real gt o e Y e Sy S BB L By aﬁ i tfmn%¥§8&thorlngr

ed. INE A" D .10 y
the P@aﬁkasF iﬁﬁﬁﬁ~ngswé§ %QQ%a%%e&ﬁﬁo‘%%%%?%?gi%ﬁgﬁfgg¥gﬁﬁr
paylteminformation specifying a playback
s%@%@@%ﬁFﬁétﬁe primary video stream and a JVMF pl ayer

%bgs‘fgs&flt SRR ARheML N armatd on SRECLEYAAG: For the case
pl ay

section I n the secondaryvi deo stream an

wherd N&n the Bl ayRaGk RppaL at us-JmiRe Caysedot ARY f @  Java™
pl ayback based on these two player inStance.

leCI%UEBLEM{ﬂME hpéf&?na-ﬁ.hﬁagfétPrg‘EQ?Lé fdp @aorséln@gt@éltslobauy

fre- 1 nvention, as far as known to the applicant at the

Execdﬁa%@eoﬁHﬁ'épéaifﬁbétﬂéﬁS@HMHaDpQDCﬁ@r(ﬁhcﬂﬁééeméﬁﬁﬁltargets on
descri bed. However, further inprovenents or

the pﬁﬁ(}béd:}@aippéﬁatﬁarbﬁ)%aﬁﬁd@rmmﬁ&tpr esernthd pyeyivacn apparatus

terns of the follow ng technical topics. It should be
is caglddtbeeretitad anvpet-Teepplicwitidro make such

I mprovenents

PlayList information includes MainPath information and Subpath

information as described in Embodiment 1, and the MainPath information
specifies a primary video stream and SubPlayItem of the Subpath
information specifies a secondary video stream. Accordingly, a Java

application can cause the playback apparatus to perform Picture in

' Picture playback by instructing a Java Virtual Machine to generate JMF

player instances which play PlayLists. The generation of JMF player
instances is preferably conducted by using a method called JMF
A“BD://00001.mpls”.

Note that the Java Virtual Machine may be caused to generate a
JMF player instance of PlayIltem information specifying a playback
section in the primary video stream énd a JMF player'instance of

SubPlayItem information specifying a playback section in the secondary
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or nodifications is optional, and depends on the
i npl ementer of the invention. <Title> It is preferable
wao eocoessd®e a "nodul e manager” in -the pl aybackpCT/JP2006/315991
-appar atus, which selects a title according to the
mount of the BD-ROM a user operation, or a state of
videot $izregppasnd usherThbe ddeobercki appdiea BB RENRs sppaeg to perform
apparatus performs playback of an AVQip based on the
playbpflybasad iqif GheRei 6Yio dekbfadi AgSténChe titl e sel ection
by the "nodul e manager". When the "nodul e manager”
s&feppserertane NAtRE>appl i cati on manager executes
signaling using .an appl.ication nanagenent tabl e  (AM)
cggﬁe%%%%dfm&st 608 PHEWIGgs Okt Fe aﬂﬁ"g’egﬁlﬂw as fa(r as
correspondin o the current title. The. signal. ng.
to thE sl GOty OF FRALC T AEnat 517 O BEPRPT L Apr L son, have
| i.catjon. described i,n the AMI of 'the premviQus.title
been RRCTIGEUed T THET /1 Rt e AMOBP VeI S PF G ANT SR PTg Cn e
co nces fhe_operation.of an [ i : ;
made GELRY Penerh PRECAM oF ‘CHACHr oo ose e Piral Bhphnical topice.
rib ' f r [ t] D)
e sndTRE L REe 4R e ot T B 04 i e SR S gbYenents
‘ : Lped,dp ifeg;@s BMBRAL BN i Benter of th
oF mo%?g?%?% Iggggiéggggﬁ% er a directory corregﬁghdfﬁgefoo ©
inven®idhsk' s root . certificate of the BD-ROM The disk' s
root certificate is a root certificate that is :
diegtehhyted by -the root certificate authority and
assigned to the BD-ROM by the creator- of the BD ROM
Thee disslorereeabl&erd idreaateai snengefednkberf oin the playback
exanpl e, the X .509. The specifications of the X .509
apparBauve, hgern ssueg:Hy theld arevnaihgnal thelmgrapbfartce BD-ROM,
Tel ephone Consultative Committee, and described in
a use£6bETaResoendat hon.oX tHe0Sokd988)s . " The dBcpdet dnythe BD-ROM
Aut hentication Framework”. In addition, it is
playbprifairaiat ushed r fidremscpld retck o€ eor el imbabed on the PlayList

known

information according to.the title selection by the “module manager”.

When the “module manager” selects a title, the applicationmanager
executes éignalingA using .an application management table (AMT)
corresponding to a previous title and an AMT corrésponding to the current
title. The signaling takes control thét terminates the operation of
an application described in the AMT of the previous title but not
described in the BMT of the current AMT while commences the operation
of an application not described in thé AMT of the previous title but
described in the AMT of the current title.

<Directory Stfucture in Local Storage>

Individual areas in the local-storage described in each embodiment
are preferably created under a directory corresponding to a disk’s root .

certificate of the BD-ROM.
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BD- ROM and | ocal storage be encoded using the Advanced
Access Content System (AACS) , a signature information
wheooanissehed thereto, and a use authori zati on P@r/JP2006/315991
specified in a permssion file. Realization of Contro
Procedure> Both the control procedures explained in -
tHee abbvie-desedt bedrehbotittents asirpgtt ketidhenbet shat is
and the control procedures of the functional “

distridyrserenhtse eppl4igtdd finat ae bove i@ 3 peipned to the BD-ROM

enbodi ments satisfy the requirenments for the "program
by the REEREPHME SPACDTIRL abBUe- Bt FoRBdt (trigr.cate £s encoded

in, sLQESAES B Al 25 O BLeLY, e 00 Lhe PALMRLS, o

sosuechy By oFOET AUERETO-THE. pFORFniier Tho BFLSURE vt et
commi ikl SR SELCREON A AAh CALSERGE:3R & SOIDULEL)  “The

ramis ose r norep

Direc%%%ﬁﬁ]%Qgh%r?ﬂaﬁjkgpE%%ggwggknto execut e each stephin

or ‘each procedure of the functiona

Cﬂ{‘%ﬁ%ﬁﬁn, T:f{elE-Lg eﬁ:g%fd%&rﬂg%%hw% 8bnPELGL ay@c%/gi\@a in the

such as the nat of the processor, and JAV,
BD~ROM ta'i’?d byie %Q@?a?g het &rdbRed! 89 MAEhRUAIF IR BEcess Content

real1zing the steps of the program codes. For exanpl e,

SysteﬂM’(%CS??rh $ligRatabe b, fRakica6d kY MshbHeanttad)abnd a use
function, thé call statenents for calling theexternal -

authofAtiicBNBeakBedisEibAS i BepRERAGEABCadas .. Program
codes that realize one step nmay belong to different

obR&C1 ARROGHABE . Chit idle HRbSEdpresessor in which. the

types of instructions are limted, -each step of

f o hard somyolbepreatdaesks byxpdarhiedi ng ahéet Abete-edescribed

operation instructions, |ogical operation
embodimstisuctsiiags ther Ahchchansts wctd dhe apdtibe préesdiitss of the

‘ program of the present invention can be produced as

funct faldlowsmpBnests ekelapitdvaire tdey elbgyerdapresed ugiprpigents

programm ng | anguage, o
satisfy the requirements for the “program invention” since the
above-mentioned control procedures are realized concretely using the
hardware resources and are the creation of a technical idea utilizing
natural laws.

e Production of Program of Present Invention

The program of the present invention is an object program that
can execute on a computer. The object program is composed of one or
more program codes that cause the computer to execute each step in the
flowchart or each procedure of the functional components. There are
various types of program codes such as the native code of the processor,
and JAVA ™ byte code. There are also various forms of realizing the

steps of the program codes. For example, when each step can be realized

by using an external function, the call statements for calling the
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a source programthat achieves each flowhart and
functional conmponent-. In this witing, the software
waelewelomgses uses the class structure, vari abl esPCHIT2046/315991
variables, calls to external functions, and so on,
whi ch conformto the sentence structure of 'the ,
exterpabghamtiiog sl angumge 8¢ HthaupeogrIhecadsst.t eRregea godes that
programis sent to the conpiler as files. The ‘
realigenpi¢ eteprmeaisbal esg tieedsbieventprbjrampiingrgeser atreghe RISC
an object program. The translation perfornmed by the
procegsmpi Lerviiifdl GHestpoT «xsdasdygntagns Rrasehifdnegd, each step
structure analysis, optimzation, resource allocation,

of flowrhesus generR i 5pAL17Rd Hay seRMBABENG | PHCERRRCIC operation

anal ysi s, the characters and phrases, sentence

instrycEiieRsr dC9ARAL MESARRGOBINHE USEHPRE, RirgGPath Shreict ions and
anal yzed and the source programis converted into an
the liKeer nedi at e program In the optimn zation, the
ramis subjected to ch_pr.ocesses

i a .
'g %L%'&Tqiraa%\esﬁk%%&ﬁwt LBkEREIon Con S aroanesd 3 e8t1ows.

, is. | th | | i g
rirstaithe QAR el iR T aaes oheehg ¢ A i ehoiapguage,
2 souf(F pYBELARLERY nhlfel MEhTPRLANG AT 40 3Ih8E fonat component.

In t}ﬂrso%ﬁtsi%?:ﬁghl Ehéh of&gaereg%és{ﬁdg%% u%@ghtihet %ﬁg@gi t@‘égucture,

I nstruc In the 1 nterned at programi1s conver

variagg%g,aagf%fgr\%@iﬁﬁﬁgs andh 1an QP& L rREPH @B iSns, and so on,

al ne ter the object programis generated, the

whichPEBHESPNBY o adldl ahesnde | dthRIturther! t RKasr 10684851 anguage
- the nenory spaces to the object prograns and the .
s/he :8kated library progranms, and |links themtogether to
generate a | oad nodul e. The generated |oad nodule is
bageds ot HhesPhasdppbltdn tBadent tbHea6byl d:hes files. The
conmput er and causes the conputer to execute the
compipe@cetiisesteadinead @t deprddieant bowekaet-standcnt tieject program.
procedures of the functional conponents. The program
ofThieher gprsd sehon ipevré nrmed byarhdeoqridducenclutdshpsoawaes such

as the sentence structure analysis, optimization, resource allocation,
and code generation. In the sentence structure analysis, the
characters and phrases, sentence structure, and meaning of the source

program are analyzed and the source program is converted into an

intermediate program. In the optimization, the intermediate program

is subjected to such processes as the basic block setting, control f‘low‘
analysis, and data flow analysis.. In the resource allocation, to adapt
to the instruction sets of the target processor, the variables in the
intermediate program.are allocated to the registef or memory of the

target processor. In the code generation, each intermediate

instruction in the intermediate program is converted into a program

code, and an object program is obtained.
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The program of the present invention can be used as
follows . When the program of the present invention is
waisedomsosaan enbedded program the | oad nodul e BST/I#006/315991

programis witten into an instruction ROM together
with the Basic Input /Qutput System' (BIOS) program
aAdt&aﬁﬂﬁﬂ&bpeet@&ogtamuddbemaretémpeﬂnapnogsymﬁann¢tlvates‘
The program of the present invention is used as the

a linlsont r the fiogramldbchhes hayback wppacas s BE00k]gctt heograms
instruction ROMis enbedded in the control unit and is

and texemitgedbyilbteryCPUCgRS, Einel piakbadierappaebhess tosggnerate
bootstrap nodel, the Basic ‘| nput /Qutput System (BIOS) -

a loagreagha®-i sThaisstesdted Lard m@ﬂrlil@ti%lbaﬁgdl omridhey rpawgPtion
pi eces of m ddl eware (-operation systens) are

- that pE @aqgﬁaqi@u tha erpkeRdany Geecesding FRIUGRTStR Ipxgsuke the

hard di sk. Al so, a boot ROM for actlvatlng the system
proceflpaas t hadsexerfialy. Far of Lo atEd (ARG stP oRFoRRAULest IRE the
| ayback apparatus. In this case onI¥ t he | oad dul e

functgenghpwmw%st» helli AFBERTaBpat AF UBTRASN G LAvention can be

g gnhgortable recordi ng medi um and/ or a netmork and
pro uF? t9H%d3n the secondary recording medi um as one

i diractey oo%’é%%p%%%%# 3@9&&%@&%@% LD kEe When
the pERRRRFISY D8 RN ANELISR LOURES HRCaf eidlinen progran,
the 1%8dt Jag\&uigeast’f@gefe ot rainhfs p&???ﬁ gffpédb%a}t l%ts:»aetpsn ROM,

S descr ove mhen appar at us

tog_ethér%lh:‘?lo{:ﬁé rB%%lgUﬂ'gg! (%;%anpf (368 B J:%??Qﬁl and, various

nvention can b catlon or di ngly,

pieceltof %m%%.%hgké (d%)éﬂa%'ﬂ%fleéysﬂe%&q Ofh S YRlg¥emVbA the present

networ k, the program of tHhe present I nvent1 on

1nven%§8§rﬁ %E%d a@@h&%ér&&o& o € Ot £19d [k vBAckdbREatus 300
realized as one systen1L he systen1LSV i s obtai ned

as thBYirsmhereshimg @sb@ﬁfecﬁiékiplﬁfﬂﬁa Bbgbrdensgiittyand is executed
substrate and packagi ng them The systen1LSI is also
by the CPU.
When the playback apparatus is a bootstrap model, the Basic
Input/Output System (BIOS) program is embedded in an instruction ROM,

and various pieces of middleware (operation systems) are preinstalled

in a secondary recording medium such as a hard disk. Also, a boot ROM

‘for activating the system from the secondary recording medium is

provided in the playback apparatus. In this case, only the load module
is supplied to the playback épparatus via a transportable recording
medium and/or a network, and is installed in the secondary recording
medium as one applicétion. This enables the, playback apparatus to

perform the bootstrapping by the boot ROM to activate an operation system,

and then causes the CPU to execute the installed load module as one

application so that the program of the present application can be used.
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obtai ned by inplenmenting a plurality of bear chips on
a high-density substrate and packaging them so that

wo b@7plssnal ity of bear chips have an outer appRer/ar0®/315991
of one LSI (such a system LSl is called a multi-chip
modul e) . The system LSl has a QgP (Quad Fl at Pack eL
t Pederr iPepGabepen WY tARr BY3YPFPe SPPATRRES FP& 3%8 strap
system LSI, pins_are attached to the, four siges of the

modelpa gy @TAFY AL TPCAE yBESSSRYE e AP SPTIN | GR1 0P pid7sdar®® One
.attached_to the entire .bottom., Thes ins function as
2PD11G o or PEEETH PP her P TUITE COFRENSySE emtiey, o SuppLy;

via LENLS, SUTBELETA L0 Sl S o Ul

Ekgﬁggggl@$§qifgus 300: As described above in "Used as

gram', the | oad nodul e as the program the

BaARLCLAPLL{ QUL DU Bvehen LBl Chlq RI09ham, g afd 0us
pireces of m eware (operation systens) are witten

'e W@g dl%ggteﬁt fegtl noﬁ%\jALne@%ﬁ);Bizﬁﬁle&r@BEQMSWEnEteﬁg LRe on a

nts 1s achieved by t [ 6ad nodul & as

high-AEAGIEF %ﬁﬂsﬂxsdﬂeh%ﬁf 8LeKkReSEL PERhO BHRAWGatamSY8tems also
LSl of” the present invention by nounting the

obtaihBat b CiiARnBEM hhes gil%railﬂt!}'hbﬁ hoddie chead oRING gASdensity
the programis stored, as the bear chip. A specific

substREOHULGId BACREGLES When), Ssaehbel tigwplukhl sty dmpedr i have
structure di agram shown in each enbodi nent, a :

an outér @bbbh¥alktagfathd DI p@cH & Gystet Kyt emdldled s multi-chip
created, and conponents in the structure diagramare

modula¢tual i zed using circuit elenments and ICs or LSIs.
Each conponent is thus actualized, and then buses 5
c Mhreesysingn BSTwesn at QEP c(Quewi Flet dleerkageantypeCandra PGA (Pin
LSI's, peripheral circuitry, an interface with the

Grid autay)déyvand tTnethe KEPatepe picitfamedSI Bedngesre attached to the |
connecting |ines, power |lines, ground |ines, clock .

four siidgmalof ithespankirghe [hKehaarBEPaitygespeetian é81,|a tofesé pins
speci fications, an operationa

are attached to the entire bottom.

These pins function as an interface with other circuits. The
system LSI, which is connected with other circuits through such pins
as an interface, plays a role as the core of the playback apparatus
300.

As described above in “Used as Embedded Progran’”, the load module
as the program, the Basic Input/Outpu_t System (BIOS) program and various
pieces of middleware (operatidn systems) are written into an instruction
ROM. The major improvement of the embodiments is achieved by the load
module as the program. It is therefore possible to produce a system
LSI of the present invention by mounting the instruction ROM therein,

in which the load module as the program is stored, as the bear chip.

A specific production procedure is as follows. First, based on
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~an inRRRREIE N

timng of each conponent is adjusted in view of the
specification of the LSIs, and the circuitry di agram
WO g00comsbet ed by maki ng adj ustnents such as al PODA200x315991

a - required bandwi dth to each conponent. After the
circuitry diagramis conplete, a inplenentatjon deS|g;

the stsupbides dnlﬁe;nanpsbmtmuwfd@b@ﬁlm@n@ wordd raritry tagram
creating a substrate |layout to decide where on the

for paxips tpRe2tHE teBnphé At & Ediaceuitd 6PBREAGRt BAE Ty s§ructure
LSIs) of the circuitry djagramcreated in the

diagrapmy gie 13§t UpddizeR aﬁén%o%m%@leﬁl@nﬁwre%ei%r%éﬁlﬁg
lines on the C|rcuh%{ dla n1are Wi .
< GBEPr SPRPORRITe, 15 O nﬁr:é %5@%@ sﬁqu%ﬁl i%e&dégnaﬁctmg

to c pl.acegent and a
vetuedhs Bhar iy S1ER Ep bl o s faneratineral Srouitzy,

enent.ﬁg be r allzed u5|n

|
L R hEHH 10. oBech ol B Lo o,
connec%]CI ne Ceosn,n%CQN eglkﬁggstéroo %origggfsl nglgg:}g agInafJ_ lllnes and

conp circul Iagram Y ng

the mﬂg eragls%&%egﬁ‘ gﬁgggu%pé&ﬂ%%o Qe W o%agatwnal

rocess can real usi ng speci al gorit
tlmln%ablk ed, iih %o 5ﬁe1q@.t1réo %d?ﬁgtéaelrll | 165 B&r ’Elrl‘e r%&ﬁ 1c-£tE_eLon of
enentat design i conducted in th

the 1L.90&E 2 laet}ll@%@ﬂ:uﬁ?f‘r§ he 23hst I ftenbsHes 'Hiﬁgakh'i‘& adj ustments

result of the inplenmentation design is converted i Ato

such %Ma@%é‘a@ﬂ% QUtRHL 1 +8d ESB AR tsUEAcRSchkpdrRGHH .ne

tool s C machine tools performthe So

| nEerBIHAtL 8y O r S Padranh eERcinallicar , hased ] enchber GAMiesign
data. The SoC (System on chip.) |nplenentat|on is a

is ma8iechmhguent haterbatasnmgdign esca moukt Sovrireathirgchispbstrate
The SiP (Systemin package) inplenentation is a

layouttechaegliée trhate puttshenslibstptee- echh@somponaet pdckageit elements
using resin. By the above procedure, the system LSl of

and IChergisdsentt the entrcontcanibgrpmodeetddiasene oarchetry design
internal structure diagrans of the playback apparatus

are pgestiohed, iar bawhthkersedingenting lines on the circuitry diagram

are wired on the substrate.
Here, the implementation design includes an automatic placement
and an automatic wiring.

In the case of using a CAD apparatus, this automatic placement

'can be realizedby using a special algorithmcalled the “centroidmethod”.

The automatic wiring defines connecting lines for connecting pins of
components of the circuitry diagram uSJ;.ng metal foils and vias. When
the CAD apparatus is used, the wiring process can be realized by using
special algorlthm called the maze method and the line search method. ‘

The implementation design is conducted in thlS way, and once the

layout on the substrate is decided, the result of the implementation

design is converted into CAM data and output to equipments such as NC.
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It should be noted here that although the termLSlI is
used here, it may be called IC, LSI, super LSI, ultra

wa Blo7o1830he |i ke, depending on the |evel of PCT/JP2006/315991
integration. Further, part or all of the conponents of

each pl ayback apparatus may b e achieved as
machlmﬁéqq%fsegr“a%eea“ 3 duine FeodPamtriet éOFhﬂem@@@enta@mn or

t at th t
517 HERFBVRCH oo 5aR8R COR P (PRLIE Tar o °”n%ce-5§ ef%?érasan chip)

R A S50 M e o
chip. afﬁ%‘ gr‘rgaf) ésysr};aellinuf. 3 CEE get) m%fgrgexpt S ASH R%Pgrt%rgﬁlque that .

recon I gura

puts an %Sl%ocghlgpga:trh%ﬁg pa%%% L '\%Lﬁ.lr? £Q§1r‘§on?§%}1—es$b@xpéjprocedure,

ngs e CIrcul I hsT de

the sl{:ﬁﬁ%xl? Lg tﬁetﬁfg&% Logy£.0r: aD Jntegr a&saéu&lfa Sisbd on the

aces t may appear 1 n the near future as
interhD€ s%%mceee &a{nsgfn@fh@gxayﬁwe\é 226t05 HAGREIHLALR cach
anot her tec gles In that® case he new technol ogy
embodR¥nPE |ncorporated into the integration of the
functional blocks constituting the present invention

astdessiidpd mhQene Rt ahaposstid eyt etBnotagires idelsudenere,
bi ot echnol ogy. <Architecture> Since the system LSl of

it mayhss REESentId VeIt i oS I83$UARErd A.dXe chuthé 1iindeQ aspendlng
BD- ROM pl ayback apparatus, the system LSl
on thpr ééesphliydonkarasidw. t he Uni Phier architecture. The
system LSl conplying to the Uniphier architecture is
- cOnposed, phrther &0l lodvit g componenty olfl emth pldgback apparatus
Paral I el Processor DPP This is a SIMD processor in
may bewdaiievabitaploacetipnt The dodsgorsedpeiateit is not limited to
concurrently, and parallelizes decode processing_of
the Se@limpplemepiatlien conshetIith AgPacpertal EOThy PSRl bengflieved
operating conputing units bujlt in the individual *
by a @E@ﬁéﬁ?e%r@kﬁﬁﬁmﬁw§nmﬁIgeéﬁéainﬁﬁ¥®%$¢d@ﬂocessor It is also

possible to achieve the integrated circuit by using the FPGA (Field
Progranﬁable Gate Array) that can be re-programmed after it is
manufacturéd{ or a reconfigurable processor that can reconfigure the
connection and settings of:.the circuit cells inside the LSI.

Furthermore, a technology for an integfated circuit that replaces the

"LSI méy appear in the near future as the semiconductor technology

improves or branches into another technologies. In that case, the new

 technology may be incorporatéd into the integration of the functional

blocks constituting the present invention as described above. Such
possible technologies include biotechnology.
<Architecture>

Since the system LSI of the present invention is assumed to be

built into the BD-ROM playback apparatus, the system LSI preferably
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Real i zi ng such parallelization achi eves decodi ng of
video streans . The above-nentioned vi deo decoder is
wo ppemspt ed as this data parallel processor. PCT/JP2006/315991
Instruction Parallel Processor This is conposed of: an
instruction RAM an instruction cache; a data RAM a -
conforpgcled NI PESREr dTFRYLeCkyde-up of a data cache; an
instruction fetch unjt; a decoder; an execution unit; '
aTheSYSEEE; iyt CATRLY TRgHEC FRediniRtyisdt *FCh /st urgnf gomposed
"Virfual, Multi Processor Unit" that causes the
of the fRekYIRY GHFE 8t Mtke paral lelization of multiple
appli cations,_ The graphics_ decoder and audi o decoder

oth&RtenBRT R hkeVifdesed8ebdefr . are inpl enented in the

FHEEE i ProkBiathan ol Akt SHRAE blbbessors
o B D U opL g A Pl 8 B
NS TS S Ll P10 Ll v
builtSYGH 3% & RUNGRIAAOWS cheht abrbBbeEbASewiTheone instruction.

above-nentioned controller is inplemented in the

Reali%yﬁé eithPlardd 160 52 CRM BERCkve s SbE8aMd L@ BlRekkYicdms. The
perforns data i nput and output with a BD-ROMdrive

abovedRBR By A Y dedbakr di & VengDRMraldds aanadhasSBafBMpayallel
card drive apparatus on the external bus connected via

proce@sbBB i nterface or an ATA packet interface. AVI-/O
Bl ock This is conposed of audi o input.and output,

Vie d80st Mt caNBa@Hl pait , Prae@ s rOSD control ler, and
perforns data input and output of TV and AV
ampliefi®remposed of: an instruction RAM; an instruction cache;

a data RAM; a “Local Memory Controller” made up of a data cache; an
instruction fetch unit; a decoder; an execution unit; a “Processing
Unit” made up of register files; and a “Wirtual Multi Processor Unit”
that caﬁses the.Processing Unit to execute parallelization of multiple-
applicatioﬁs. The graphics decoder and audio decoder other than the
video decoder are implemented. in the system LSI as the instruction
parallel processor IPP.

e CPU Block

This is composed of: an Af{M core; an external bus interface (BUS
Control Unit: BCU); a DMA controller; a timer; a peripheral circuitry,
such as a vector interrupt contro‘ller; an UART; a GPIO (General Purpose
Input Output); and a peripheral interface, such as a éynchronous serial
interface. The above-mentioned controller is :"melemented in the system
LSI as this CPU block.

e Stream I/0 Block
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Menory Control Block This -is a block which realizes
reading and witing of a SD-RAM connected via the
we@zaioenmssds bus, and i s conposed of: an i nternal POI$P2006/315991

.connecting unit that controls the internal connection
bet ween each bl ock; an access control unit that
pémﬁeqngf@amaCEﬁanSﬁBﬁ:mmﬂhuthetsﬁthﬁmBEOWﬂédréﬂeﬁ@paratusr
the outside of the systemLSI; and an access schedul e

a hardnidf sk hdirlemljappesabus egu st T memelybraeR dufve apparatus on
acceSS|n%1the SD-RAM As to the production of the

the extaremll SUs. CONGERPAgVES $uchSRr EMieacsr ©F jan | ATA packet
desirable to adopt a bottomup | ayout technique 'that

-interggrpl et es one chip layout by making |ayout design for

each circuitry block, such as an I PP and a DPP, and
bei R A9 BiPdach bl ock after the performance of each
circuitry bl ock i timzed. strial, |IC bilit
T@lrse’c%¥%q@f§erﬁje%§ ARk ThBRE And i, M gnd otitput,
i nvention c n_be_nmass-pr.oduced, . base on th
and aby BRB Con RS sy B800PSt IR FAPEReS %»o Bl PE TV and

. As such, the and pl ayback apparat us of t he
Ay'anﬁaéiéﬁfslnvention has the industria

a cabi | A di di whi ch
pPﬂ é@$¥¥ éﬁﬁﬁﬁ%} éys?%eans ;ﬁgo; {gglgEaLgn}ggordgg °
WhgLel Qsegcxﬁé)%fk &chl@lfgaq_l ?Eaéﬂ Qi [82FBy Sbf_aa SD-RAM

secondary Vi deo Streamto B playe oget her w

connd¥tlcfBEYa e %x%%&ﬁém pedd a’n'af: i udesmpb L Hig : dad 1nternal bus
representing a child i mage to be displayed in Picture

connécrhﬁg%ﬂﬁfé that hiGUTROsed ahtarRAl esbnidmaRandtlBen each
: i mage, and the table includes entries of

bloclée&@ae@éys ¥bHEEo B hih 8RB at halr RreisRRItE t#80 fe@ Wich the SD-RAM
pl ayed anong the plurality of secondary video streans

connect@d td kel Qe idiengr reE sy odm Csai; rrk anwhelesisnseeetule unit
primary video stream and each secondary video stream
that is8ljusts a request of each block for accessing the SD-RAM.
As to the productlon of the system LSI .conforming to such

archltecture, it is desirable to adopt a bottom-up layout technlque

that completes one chip layout by making layout design for each c1rcu1try

block, such as an IPP and a DBPP, and building up each block after the

performance of each circuitry block is optimized.

Industrial Applicability

The recording medium vand playback apparatus of the present
invention can be mass-produced based on the ini:ernal structures of them
shown in the embodiments above. As such, the and playback apparatus

of the present invention has the industrial applicability.
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conposed of a plurality of packets, each packet
identifier assigned to the plurality of packets
W@ 03N | ng each secondary vi deo stream i ncl RCE$P2a66/315991
upper field and a lower field, the upper field storing
a value that is different froma value stored in an
upper field of a packet CdanMsfier of a packet
constituting a corresponding primry video stream and
the entries included in the table are reference val ues
to packet identifiers of packets constituting the
1. ASRGOAhY ndden et WRasBk a pBuralitey becaIddiongt rexdhdiamdfa table
Caim1l , wherein the table further includes entries
are retoadddp wtemdams and conbi nation i nformation, the
conbi-nation information indicates a plurality of |
ermachest she Rarabdry oftFiclapssthadnart 8 aff RYpVhéeo stream
conmbi ned with a secondary videq strea in .. .
to be RIESHERARITEE W th ST e Riees aitasan G pagkiges picture
identifiers-_o ; I Is 4 - :
data £ oE R APNGL Ted v o Eant L Do WRSPLR Rt el Faprer dn Pioture
that 4l EBRECEOG! Ardes @Rtht esndde AN ithlee cht I §alMadisl Mrdt ed
to be played, first nunber information, second nunber
i Afrer rabiemndAndiesoshi Nadd of satondmty oridephstfeamsd that are
nunber information indicates a nunber of entries of
permitileti té desplaxars anbay tdeepperai tte @t sedmdsirayeidemistecans.
the Picture in Picture is not executed, .anong the :
entries of subtitle streans included in the table, the

econd nunber infornation_indicates.a nunber of
2. TEﬁt??%%F_ % F?FWéggﬁﬁgﬁﬁk?” Féfh a total o f the
NI 9 RALGAL ESL DYt EhusbaRHTBELod.Qf TRURN 8Rdan 1s
t he second n er information indicates a nunber of '
compo%*é@t 'oFf' g slueang i Ryt paERePe M tted to be played while
the Picture in Picture is executed, and
each packet identifier assigned to the plurality of packets
constituting each secondary video stream includes an upper field and
a lower field, the upper field storing a value that is different from
a value stored in an upper field of a packet identifier of a packet
constituting a corresponding primary video stream, and

the entries included in'the table are reference values to packet

identifiers of packets constituting the secondary video streams.

3. The recording medium of Claim 1, wherein

the table further includes eﬁtries of audio streams and
combination infomatio’n(

the combination information indicates a plurality of entries of
the audio streams that are allowed to be combinéd with a secondary video

stream, in correspondence with a reference values to a packet

' identifiers of the secondary video stream.
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the conmbination information indicates a plurality of
entries of the subtitle streans that are allowed to be
w@ooeniom308 Wit h a secondary video stream in  PCT/JP2006/315991
correspondence with a reference value to a packet
identifiers of the secondary video stream 5 . A
recordi ng nedi umon which play list information is
recorded, whereip the play list information contains

4. ThY FoCRFAIRHE BRI G LaBMpar NRRFStPati on, and :

met adat t he Nz h.informatia ' ' .
o1 EOBAERIEe R T O SR b RAFY o hot Srrhcry BpRgHb permicted
apakh #i0Qr Mkl on s Aebines: & SukcBhayhateSectdhtion, and
1x>b€E§?9?§'t5'§§ synéﬁ?én?zt@ m%?%’thg mai n pl ayback oty &ne
comb$gstisn, idfmbweoaecondary video streans to be played
conti nuously, the netadata includes type information,
t i thagfirgtommideon ihhathadi oatieslizaties agnaefbali syl aptries of
of a secondarg vi deo, and display position _information ,
subtirde strgieast 682k atisprEPibead thioRedPlayrd gihdgralhieficture in
. the secondary video, and .the type informati.on ,
Pictppgiicapes easﬁ%tlﬁsar AHENg| %an%ip-%%& dSEREHEIS gibaREe included
. i s of the main playback section or a playback
0 tﬁfggaéé%% of the sub playback section. 6 . The
r e¢ QL Ao 1P kP of 1 {# B3 on WHEL 84 Fed RE nEHBePAN entries of
information in the play list information includes sync
subtifflergtakbos, tWiairdinokh catel of shnamisiratindicdtietby the first
poi nt of a secondary video stream when the
numbsy rigificanizz aoh énd tine spopnd nugbegpyisgmiadd opyinghi cates a number
unspeci fi ed val ue, a playback apparatus is notij

e SRS Lo v 0 oy PO AL L8 PO picur

., _predetermned operatjion during a playback of the main
in Ege 5

Gfback® Secti o i s*tSed as the synchronization tinme
-POLAL. combination information indicates a plurality of entries of
the subtitle streams that are allowed to be combined with a secondary

video stream, in correspondence with a reference value to a packet

identifiers of the secondary video stream.

5. A recording medium on which play list information is recorded,
wherein

the play list information contains main-path information,

..sub-path information, and metadata,

the main-path information defines a main playback section for
a primary video stream,

the sub-path information defines a sub playback section that is
to be synchronized with the main playback section, for two secondary
video streams to be played contiﬁuously, |

the metadata includes type information, timing information that
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7 . The recording nediumof Caim5 , wherein the
di splay position information included in the netadata

w0 pUoss a pl ayback apparatus to arrange secPriliar2906/315991
video fields, which are to be displayed sinultaneously
with primary video fields that are in-phase wth the

ﬂindic%ifeelgé)gdﬂ% Ie‘gieg.lé#g‘?g% a?gﬁ.ﬁéé&?é 8501 A g.sdiogplf%\rﬂzeposi’t;ion '

mary Vi ecording nedi um'o
inforfh®idh RhatWhghetRd D dﬁ%ghaty, position dmfenat kplay of the
included in the netadata insfiructs a pl ayback
secon@®paraldsed,t andrrange secondary video fields, which are
to be displayed sinultaneously with prinmary video )
f tké deynehdmnfarmabhen plraleaneshwhather comidrijpingdes based on
fields, on odd-nunber Iines of the primary video .
a playhaglydimg axipoh dh6r BRHY MHeRaRofeer AP &F @ Rhaveepk time
. tEe timng Enfgr tion.included in the netadata
axis phthuA® R1BYEYY d%ﬂ%ﬁﬁﬁ?atus‘to di spl ay secondary
video fields, which are to be displayed on even-nunber
lines of primary video fields, sinultaneously with
6. THY ir@bydYhgeredigl ¢F thatmas e nesdiase with the
secondary video fields. 10. The recordi ng nmedi um of
Cthat sub-panvhet eforndie cni imnighe nfleaymat soninfudmadedni includes
the nmetadata instructs a playback apparatus to display
sync gpEemmririonitded findigeteahpclhyacbrenl bt idinsplidpedpgmt of a
odd- nunber | ines of primary video fields, , »
secondhy)| Y:dfCo F§FG3 i t h primary video fields that are

cgLLphase Win.Lhe. seeendary i deg 1 el docdlechica by an

recording I'um on ay |fst intormation.

unspebSELEHRA 1 uuher &)1 Qekpaggaéﬂaét%fs i 5F 5 BiceN: KON AL NSe point
-~ mai n-path informafion and sub-path informtion,
at which a user performs a predetermined operation during a playback

of the main playback section is used as the synchronization time point.

7. The recording medium of Claim 5, wherein

the display position information included in the metadata
instructs a playback apparatus to arrange secondary video fields, which
are to be displayed simultaneously with primary video fields that are

in-phase with the secondary video fields, on even-number lines of the

' primary video fields.

8. The recording medium of Claim 5, wherein

the display position information included in the metadata
instructs a playback apbaratus to arrange secoﬁdary video fields, which
are to be displayed simultaneously with primafy video fields that ar'e'

antiphase with the secondary video fields, on odd-number lines of the

" primary video fields.
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the main-path information defines a main playback
section for a primary video stream the sub-path

w0 ndooorssds on defines two sub pl ayback secti onsp@Tiar20e435991
to be synchronized with the main playback section, for
the primary video stream, and the sub-path
information includes tine information that indicates
start points of the sub playback sections, and the

9. ThhMPelf OB uhSof 1 SUe!s t RAk 811 M8 gap is

provi ded between a start point of a sub playback
setid dirdnd anfendapLbmt il eded Meditat elatdieeednggructs a
sub pl ayback section.12 . A recordi ng nedi um on which

playbmor appayetvisdéo dismwlay ardondsey ondmoyfiétds strichnare to be

- are recorded, wherein the primary video stream and the
disployesheraeyso dasbst f-eans Sfelr teardddrn T adgisy i plradddgneously
... form and a star osition of an access. unjt of th .
with gRabed Vidheh TAEL @R e Cefed " aPR ST 1V s PP orEGIRGAFY video
sieldiccess unit of the secondary video stream when the
primary video stream and the secondary vi deo stream
are correlated with each other by a sane display tine.
13. The recording nediumof Caim212 on which mark
10. Théorsmdidimd mebithhef Cleciar dedwhiekeinark i nformation
i ndi cating a playback point in a video stream wherein
t Hherarimingf dndetinabidrasimml eded i buttehe meatasihadbl dasgructs a
secondary video stream corresponding to, the mark .

playhaskorRBR BT 6008 SR Aedeaprdaspatideredield #harhi age to be
. _fromthe ayback .point. _14.. A pl ayback .appar atus

Pl PR A TP ER G LT LRS 7 a0t SHul taneously
- . i deo n (AVARVA r ;

e R e L T e g hhr e bhar abre poondYTvideo

fielcel ect a secondary video streamto be played anong a

plurality of secondary video streans read out from

11. A recording medium on which play list information is recorded,

wherein

the play list information contains main-path information and
sub-path information,

the main-path information defines a ﬁain playback section for
a primary video stream,

-the sub-path information defines two sub playback sections that
are to be synchronized with the main playback section; for the primary
video stream, and the sub-path information includes time information
that indicates start points ofAthe sub playback sections, and

the time informétion is set such that a time gap is provided
between a start point of a sub playback section and an end point of

an immediately preceding sub playback section.
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the recording nedium by perform ng a predeterm ned
procedure; and a control unit operable to realize
wer@rALs308 N Picture by conposing a picture repPERaERDEd315991

by the secondary video stream sel ected by the
selecting unit with a picture represented by the '

12. eré@ﬁﬁi\hg%@dﬁlnf 8AMn\MeA § i nd ab] &od StHE6RMHR0a Wecondary
the recording medium the table including entries of

videds egordar ¥ryi femriadcawbeth are permitted to be
pl ayed, andthe table is referred to by the selecting
urtite \ghrematriye védbec st ngamunand sehecsecariarecugar yptream are
video streamto be played by perform ng the

- reconsestién et AIAEEPPREREAOIB, AB! ATREAHT BPSaEk CRpPaLR {ECHTS unit

aim 14, wherein the entries in the tahl.e in

C ai | | l_ud .
R e
of thcﬁo%%tbclokégﬂrggvfé%?o %%fcr%gﬂagzﬂeﬁ 1 deo St eats i 880 {fam and the

playpack appar at us

urther conprises: st at us
secorl @3St Ele HRELAMM & rk0c SR R ST SR RaBHe e 0by th€ame display
sel ected secondary video stream a demultipl exing unit
time.operable to conpare an upper field of a reference
~value of. a packet identifier witten in an entry
included in the table that corresponds to the stream
nunber stored in_the status reqister

( with per \ ,

13. {INg| d8CoFIpREKMTIHb R (1818 0f BhcKBESh CBHet | thAGTGEIon is
t he secondary.vi deo str.e r ead _out I [ v

Fur il £ SCANGe SOt THS PACEOTE  CondL At LAY 1 AL IEeCh point in

a vidgrerdary vi, sireans read" out by the reading unit
"to a videb decoder if the comparison shows that .the

upped ohir@! dsromiciionlBas e ptayback appakakhusesfa secondary
Cl aim 14, wherein the table includes entries of
vides etaredar gyoyrempmstingans, tlandatrhe ipfedet &rar fedbe played at a

procedure includes judging for each of the
specified time starting from the playback point.

14. A playback apparatus comprising:

a reading unit operable to read out primary video streams and
secondary video streams from a recording medium;

a selecting unit operable to select a secondary video stream to

be played among a plurality of secondary video streams read out from

" the recording medium, by performing a predetermined procedure; and

a control unit operable to realize Picture in Picture by composing
a picture represented by the secc;ndary video stream selected by thé
selecting unit with a picture represented by the primary video stream,
wherein |

a table is recorded on the recording medium, the table including

entries of secondary video streams that are permitted to be played,

" and
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secondary video streans whether or not the playback
apparatus has a capability to decode the secondary
wor@en1shs eam and sel ecting a secondary vi deoPGL/ir2am/315991
that corresponds to an entry having a highest priority
in the table, fromanong secondary video- streans for-
WHeChalble Wasré tlged that, e spllaybany wipariedrushbaselecting
the capability to decode. 17. The pl ayback apparatus
unit sefle€taitinelSecovdamyi ntHeo capabin toyod pldweddy pheforming the
secondary video streamis to decode a video stream at
predetgrpaned P goeddives per second or 25 franes per
second, and output a result of the decoding for
pl ayback. 18. The pl ayback apparatus of C aim 16,
erein t Ll Lty-t cqage ondary vi deo
LS. Tﬁ?r%gé rllaasaieg %%%%gléls ag%i C a%%eq%én%]grgﬁé% to aﬁ HDTV
nefdadard phayrd kesykbt jAE1LAE desosime *H.ueEh@o packet
pl ayback apparatus of C aim 16, wherein the
ident {iedet ef mawkk iy ecadut itiing) tiess¢oocgiay whekbestogans, and
not the secondary video streamis specified in a ‘
ndre playbroki zepamtusygaerphaybackersestdon, if the
secondary video streamis.specified in a
RS RPSHTSBE PR et pESES A SERAT BATOSE hdbeaelected

.S .S LN the status register, wherein the
Secmm%%%%?&hg3a$%%éﬁﬁﬂicates that the stream nunber stored

i dhR1sE Bl Ui h@ASttelopksaMdbi o ddHipdRatant Bfper field of a
secondary vi deo stream has not been sel ected. 20. The
refergay katkeappas aparsketf iGeathfidr wihidrtesm ihhenr extoryiimgeluded

medi um further records thereon primary audio ' .
in thestalgbmthabarirrespopdsftaathe chmearmyn e S§oredmn e rdatus
recording medi um i s attached w
0

, . , h a piece of 4
registeqibi HatR orHRRFor Faf o, Oéacﬁ’a_ﬁﬁ(@&e Hictigrra: i of packets
constitnljt%rnga‘tclrllg rl%e'c%%'d%%%;%%c%opéyrrggrﬁé BEegEi out by the reading unit, _

‘and output the packets constituting the secondary video streams read

out by the reading unit to a video decoder if the comparison shows that

the upper fields match.

16. The playback apparatus of Claim 14, wherein
the table includes entries of sécondary video streams, and
the predetermined procedure includes judging for each of the
secondary video streams whether or not the playback apparatus has a
capability to decode the secondéry video stream, and selecting a
secondary video stream that corresponds to an entry having a highest
priority‘in the table; from among secondary video streams for which

it was judged that the playback apparatus has the capability to decode.

. 17. The playback apparatus of Claim 16, wherein
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Asecongﬁgpspﬁﬁgéog{?géﬁn'4r%%ééﬂff%diiﬂyqpeﬁoﬁjigﬂah

entries of the primary audio streans that are all owed
to be conbined with a secondary video stream in
weaeenresgendence with a reference value to a pap&BIP2006/315991

identifier of the secondary video stream the playback
apparatus further conprises a first audio decoder,a -
segenshidila tdegpderoddntheds BEshAgr R Heotdteree@ni § Ao decode
unit further selects one anong the prinmary audio

a videst seassn ased eats ahb0 dimamgst er secondarry2 audiames per second,
streans, causes the first and second audi o decoders to

and ogtpetie t1Rsudél eét B plecadipcad@rsedsrbasy- audi o
streans, and causes the mxing unit to perform m xing
of non-conpressed digital audio that is obtained as a

esult _of the de | ng, .1 he,s ry audi o stream
18. fsklle? éjcltaé/g).aﬁﬁﬁ %;éargagﬁ esc?ﬁfngﬁ%ﬁl}nt %b?‘gl?%%gﬂ?/ct ure in
Plt?xte%ﬁaa_lb%l%y%@ Hec-8HE 838 EQé&ndﬁrﬁkﬂi@%%tﬂé&ﬂ D€ to decode
conbi nation i hformation, to be conbined with a

a pictEeeossaformindito st HeaMrdtabd, sarelplentinesséiect eide firomiing.
secondary video streans of which entries are witten
in the. table. 21.- The playback apparatus of C aim 14,
wherein the table recorded on the recordi ng nmedi um

19. The tHaybesl apRATEMS iofs CoR18ubPT t YRR eans pernitted

| R TR ARGS RO M BTETHS (g CPEFare not the
e Streans at ‘are permtted to be pl g:)l?g%z%%?% type

playbtaaﬁ Bietidgg in Picture is not executed, anong -the
entries of subtitle streans included in the table, the
segondtimumbeecomdarynat ivddeo ndistateam a iminbepeoified in a
entries of subtitle streans, wherein a total of_ the .

non-synrheesi iatdicvat gge hylavadki pscthonbet SPeFdpraYabie dsdset in
t he second number information indicates a nunber of

the s&ghpst Feosttedan¥PER8@tRare pernmitted to be played while

tly%ngﬁééﬂgi value indicates that the stream number stored in the

status register is valid, but that the secondary video stream has not

been selected.

20. The playback apparatus of Claim 14, wherein

the recording medium further records thereon primary audio

' streams,

each entry of a secondary video stream in the recording medium
is attached wifh a pliece of combihatién information,

each piece of combination information indicates a plurality of
entries of the primary:audio streams that are allowed to be combined
with a secondary video stream, in correspondence with a reference value
to a packet identifier of the secondary video stream,

. the playback apparatus further comprises a first audio decoder,
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in Picture is executed, and the playback apparatus
further conprises: a subtitle decoder; and a subtitle
W@ 2002018308) unit operable to select a subtitle BCT/aEemis991
cause the subtitle decoder to decode the sel ected
subtitle stream wherein the subtitle stream sel ected
a sec@ﬁdt Bgasyddddersehegtd ngi Mg Ak, the Picture in
Picture is a subfitle stream annng subtitle streans
whose cent roEsumite furitheenseNetbe babl amortdhathehasimary audio
stream nunber that falls in a range of val ues
streamgr raedpotdiang among tloe secofidehy andibertscpndi c@tusgspihe first
the first nunber information and the second nunber

and seqpRgt REcieriecPslerthd geappackiasFarates RErIery e eecondary

rein the conbi nation inforpmation cate
aucicp|SHREy LTI oS NBERY | CrbtotFodiie i WHeng of
non- c@lnb?@@gecﬁ alﬁJ?tQPQQH{‘@‘éhyctﬁ gbéﬁcf%bdﬁ% ¥ dsdee ﬁfﬁ@ﬁécodmg,
In“correspondence with a reference value to e a packet
and 1dentifiers of the secondary video stream wherein the
subtitle stream sel ected by the subtitle selecting
unihe tecotderyiattidoest neddh cdelrertiesl dysti iddlecstinganmit for
that is, in the conbination information, allowed to be
the BiembirmednwPintiare (¥ ean ekion derseayi dbetsipeamionad, Am the
pl ayback apparatus coppri si ng: rreadi ng uni.t- oper abl
comblpatﬁ@go&rbﬁﬂmﬁrtﬂ-%r %Ege%orgtfﬂr AR §§88ﬂaaw RichgoS tream

streans_f

B e e e T e B e

are wggkggnh§§1ﬁﬁgqg%qea timng defined in. netadata W th
. respect to a predetermined tinme axis, and if a result

of the judgnment is positive, realize Picture in
Picture by conposing a picture represented by the
21. The playback apparatus of Claim 14, wherein
the table recorded .on the recording medium further includes
entries of subtitle streéms permitted to be played, first number
information, second number information, and combination information,
the first'number information indicates a number of entries of
subtitle streams that are permitted to be played while the Picfure in
Picture is not executed, among.the entries of subtitle streams included
in the table,
the second number information indicates a number of entries of
subtitle streams, wherein a total of the numbers indicated by the first
number information and the second nuxﬁber information indicates a number
of subtitle streams that are permitted to be played while the Picture
in Picture is executed, and
the playback apparatus further comprises:

a subtitle decoder; and

. a subtitle selecting unit operable to select a subtitle stream
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secondary video streaminto a picture represented by
the primary video streamat a position represented by
weowrdisses es i ndi cated by the netadata, wherei PCTI@P2006/315991
met adat a i ncl udes type information, and the contro
unit refers to the type |nfornat|on and if the type
and chﬁé@rt'ﬁ%t 50N 418 S8EcE @A thi d&dodka b HE st theritle stream,
timng, which is indicated by the netadata, to be
wherea@sed on a time axis of the sub playback section, and
if the type information i.s set to a second val ue,
cabsesultie td singam welelted bindheasdelt Byla selaetmatait for
to be based on a tine axis of the main playback

- the Peghrenin BLCtArg éybéc%u%fplﬁér%tsl%efﬂ]ar BreRd r?glb&rltﬂfﬁﬁtreams

whosepsa;r@s;far%z%&ﬂmSew 21 0egs 3L EATS BECELOMIMLLS cha
fa.’LlsS‘qgt Qén R{ o%rgls 5R4 cge@dmaa&dcaslu%f the numbers
acC I ons or t

cohdary video streans, the
1ndlo%|t@ki |ny5ttﬂenf o1 Pt | QRnskef | Nesodnaiaybasty segd | 88cé@d number
each a plurality. of digital streans, and contains
informatheopat h i nformati on and sub-path information, the
pl ayback apparatus conprising: a first reading unit
operable to read out, in accordance wth the main-path
i nformati on, one or nore packets that constitute the

22 %? P R YRASACRPREER T oM %fr RéTpf i mefYeAdeo stream a
racg‘rﬁkgngdlﬁr}t up] %O ?&ﬁnéfcfartee O;giuralr_}Lty of enrtrles of

or I one-or
the sﬂﬁegﬁié %O{]ﬁéﬂ talireeaii@ue%r' B oPhbayhagd eecti o HPkecondary
e secondary video stream and a control unit

v1ded3_B€f:@£&h,e ihocs eaddprpdiheburiact B ﬁﬁﬂﬁ_rﬁzebyal‘@emt@é%m adpacket
pi cture fepreserited by a secondary video streaminto a
identpifdeuseof epre semtoadaby al@ged neimgawi, debeseimam
wherein the control unit perforns a process_for
Cmép}p'ﬁgt%q s&gaamjgelected by the subtitle selecting unit for
the Picture in Picture is a subtitle stream that is, in the combination
information, allowed to be combined with a current secondary video

stream.

23. A playback apparatus comprising:

a reading unit operable to read out primary video streams and

' secondary video streams from a recording medium; and

a control unit operable to judge whether or not a current playback
point has reached a timing 'definéd in metadata with respect to a
predetermined time axis, and if a resuit of the judgment is positive,
realize Picture in Picture by composing a picture represented by the
secondary video stream into a pictl,}re represented by the primary video

stream at a position represented by coordinates indicated by the

- metadata, wherein
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a pl ayback-target main playback section changes to
anot her mai n pl ayback section, but does not perform
w0 b@7p1s3eess for connecting streans if a PCT/JP2006/315991
pl ayback-target main playback section does not change
to anot her anda pl ayback-target sub playback section
: cha@gﬁétadaﬁﬁuﬁﬂumudﬁabtppayhaﬂhm&ﬁnkm@nanﬁS A
pl ayback apparatus conprising: a reading unit operable
t cheeeehtnal aniii|nsdfigivexeel ther ey infiogmaicsonbtamcndd e type
mul ti pl exi ng one or nore %rlnary vi deo %Lre and onge
lnfor@ﬁthﬁPeléeéﬁﬁdéPyavﬁaéét P&lfs, CRHBRTa 80%9@?%% which is

s R0 2 SR80 08 A coBCal £ L SO ek
sectl%%c OQH&“%EI \éhg?gyﬁé gﬁ%mélflpor? 1G0BLEO} o WNisk -BRETAPI R, t Bauses

ealize ctu cture by conposing a picture
the t&ﬁ@ﬁ@;emh%% by ihe seeenBarshey/ indeadstapard $») pated dwya time
.the selecting unit.into a picture represented by a
axis pfi nhe ymyided ssfoeemsewhesrei n a plurality of entry
maps are recorded on the recording nmedi um the
plurality of entry maps indicate, for each prinmary
video stream and each Eecon Ly, videp strea

24. phsPLREAGIRGREP STy th nel Y108 BECERSY uRHegy Phrears and
secoqcﬁdl ?32 e%(r}st?rfea(r:n r S&%@S%&@gpf%\;ﬁgggﬁ%ggrga@f& YWALB, gefines

orma readi

main 5‘.‘0??]@&% &eetiBnk hfon‘)lt%%aﬂafixﬂ/aﬂf v@ﬁé&ysﬁ'ﬁ?d%‘insaﬁﬁddéﬂkﬁﬁﬂéyback

om anong access units of primary video streans and

sectiSRGOALAr Yhe | sleprslargaibdeacsossms)i ts that correspond
.to ajunp tinme point, and starts reading the detected
actesplapi 15st mrcfrqimatgbard@fﬂgmm tthrdavhecksseafiian for each
- whose address precedes addresses of the other access
of a Hhmf%#ltZGOfﬁd¥Q&§ﬂidﬁﬁﬁe?ﬁﬁdwé@df%?n?%ﬁﬁﬁiH@ﬁﬁ path lnformatlon

pl i data onto a recording medi um conprising
and ﬁq% p§%€p§n{# Y&rating application data; and

the playback apparatus comprising:

a first reading unit operable to read out, ih accordance with
the main-path information, one or more packets that constitute the main
playback section of the prima;y video stream; |

a second reading unit ope:cablelto read out, in accordance with

the sub-path information, oné or more packets that constitute the sub

'playback section of the secondary video stream; and -

a control unit operable to realize Picture in Picture by composing
a picture represented by a secoﬁdary video stream into a picture
represented by a primary video stream, wherein

the control unif performs a process for conhecting streams if
a playback-target main playback section changes to another main playback

section, but does not perform the process for connecting streams if

- a playback-target main playback section does not change to another and
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witing the generated application data to the
recordi ng nedi um whereinthe application data includes
wa2@horshs ty of video streanms and a table, eacPCDIPWH#315991
plurality of video streans is a secondary video stream
to be played together with a prinmary video stream and
a plawgéklﬂkea%gré!t%&g B1abAcK SRS BAL diiha Chb lthdrrBaes i pbeyback
di splayed in Picture in Picture that is conposed of a
sectiparent image and the child i mage, and the table
i ncludes entries of secondary video streans that are
permtted to be played anong the plurality of .
secondary video streans. ,27. A playback nethod for
25. %eﬁﬂﬁﬁh%ﬁ% PPERLR e (FPIPLLFEEIY conposing a

non- conpr esse i cture, which,is, obtai.n e i :
RS EEOTIES ot (RN Bkt T B oo np? kel wnicn
: MolTolo) ' gERr ..
is oo A by B A DR P oy BB Yk P and o
or mok@adbAGn@itty RIIGEBI ¥t ¥é iR, Streans randraesonaadijumsi deo
streanms froma recording nmedium and performng a :
praedel ecimmednpt ogethabd et bosedbaxtt ,a fsenomanyy thedere or more
stream anong the secondary video streanms read out from
secondpgyr Bteeeli Iy arBgi um SeprnRIE e rHideon§tERRN s At t ed

secondary video streamas a._target of the Picture in .
PIPCETI a0 i CPRSEPR Lo F & 578 LGB Grt 6ri Y R r B0 cHEPos g
. ediu and the table i .ries_of C ~
o o1cBYE T AIELING L°L 6 ELUER, PRULLES Ol SESIAILy by e
seledt@Bbeud Br rigfer hegdi L heapt-BecREedel e bR eda By OERAY 8t ream,
. 1's perfornmed to select the secondary video stream 28.
whereAnsystem LSl conprising: a selecting unit operable to
sel ect, by performng a predeterm ned procedure, a o
secphdaayiy dfoestreaapsoabe yscayrdddf onmbgnbagording medium,

secondary : co . '
the plurality of entry maps indicate, for each primary video

stream and each secondary video stream, a position and a display time

of an access unit with indication of correspondence therebetween, and

when instructed to perform a jump playback, the reading unit
refers to the plurality of entry maps and detects, from among access
units of primary video streams and secondary video streams, access units

that correspond to a jump time point, énd starts reading the detected

"access units in order starting with an access unit whose address precedes

addresses of the other access units.

26. A recording method for recording application data onto a recording
medium, comprising the steps of:
generating application data; and

writing the generated application data to the recording medium,

- wherein
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video streans that are read out froma recording
medi um together withprimary video streans; and a
we@onwrom3otinit operable to realize Picture in PPCT/ure0ds15991

conposing a picture represented by the secondary video

stream sel ected by the selecting unit into a picture .

r epe esesitiedh tiynadpta narcl udedes stumdmtywbhéreidea stabpes and

is recorded on the recording nedium and the table ‘
a tabilacl udes entries of secondary video streans that are

permtted to_be played, .and the selecting unjt refers |
L62PRO1 Bt BLiFeht 1 he: SCEC TN 1 SISy 1dco strean

secondary Vi deo stream.by perf ' e _pre ]
to be BIEGRR oo thoE S § B RRR TR L abatts BENER Bl pherure
data EESFAUE G LI 10y Phebdng, B GOBPOSINI iR Picture in Picture
non- conpressed picture; which is ‘obtained by decodi ng
that AsSE&RANSEHY off depaséfieaiRadallzada thenchormriessed and
picture that is obtained by decoding a prinmary video
stheambldenologeamnnclasdes sedenddrat vidasesttdams that are
conputer to execute, processes of: readi ng out pyinarg
permiyteddosPe dary eghaneit 6ha Y158 1ddy Sf rsespBidpryYgieo streams.
recordi ng nmedi um and perform ng a predeterm ned
procedure to select a secondary video stream anong the
ecandar ' re it f fhes L ' ‘
27 R e R s L & S g Shcondany egreosing
a nonSE&'?r%f%@s_ce@ didkget, ofhidie i Gkenkl By CddbRiineher 8kBondary
a table 1s recorded on the recordi ng medium and the
videot &lieami, ncltle soartonese sdedpLondas Yhut deomlstaiemasby Hatoding
are pernitted to be played, and the-table is referred
a primerwheachetpeanettdraripdesbaeboeeiirasl icompet s brgredie §teps of:
sel ect the secoridary vi deo. stream

reading out primary video streams and secondary video streams
from a recording medium; and

performing a predetermined procedure to select a secondary video
stream among the secondary video streams read out from the recording
medium, and determining thé selected secondary video stream as a target
of the Pici;_ure in Picture, wherein

atable is recorded on the recording med.ium, and the table includes

entries of secondary video streams that are permitted to be played,

- and

the table is referred to when the predetermined procedure is

performed to select the secondary video stream.

28. A system LSI comprising:
a selectingunit operable to select, by performing a predetermined

procedure, a secondary video stream to be played from among secondary

_ video streams that are read out from a recording medium together with
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primary video streams; and

a control unit operable to realize Picture in Picture by composing
a picture represented by the secondary video stream selected by the
selecting unit into a picture represented by a primary video stream,
wherein

a table is recorded on the recording medium, and the table includes
entries of secondary video streams that are permitted to be played,
and |

the selecting unit refers to the table when the selecting unit
selects the secondary video stream by performing the predetermined

procedure.

29.. A program that causes a computer to execute Picture in Pictﬁre by
éomposing a non-compressed pictufe, which 1s obtained by decoding a
secondary video stream, into a non-compressed picture that is obtained
bydecodingapmimaryvideostreém,theprogramincludescodethatcauses
the computer to execute processes of:

reading out primary video streams and secondary video streams
from a recording medium; and

performing a predetermined procedure to select a secondary video

stream among the secondary video streams read out from the recording

‘medium, and determining the selected secondary video stream as a target

of the Picture in Picture, wherein
| atableisreéordedontherecéfdingnedium,andthetableincludes
entries of secondary video streams that are permitted to be played,
and
the table is referred to when the pfedetermined procedure is.

performed to select the secondary video stream.
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