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DESCRI PTI ON  PLAYBACK DEVI CE, RECORDI NG DEVI CE,
PLAYBACK METHOD, AND RECORDI NG METHOD 5 Technica
Field [0001] The present invention relates to a
technical field of a plgylist Flayback technol ogy. 10
Background Art [0002] TheDESCRYPTION is infornmation
defining a | ogical playback path. In various
application formats for storing contents, the

playlist_is used as _a unit_of playb n I
Phe” ol ayiireiel B8rfcte kafopBaé Bhty BEATEACK
sub- pl ayi t ens. yi ' i pl ayback
section that isE%§||néd4§?ﬁ§§§gﬁ%ﬁﬁ%;%¥$§§q of an in
poi nt and an out point in a tine axis of a video
stream that constitutes a main video i mage. [0003]
TechaisalbFpélayitemis a | ogi cal playback section that is
defined by specifying a pair of an in point and an out
[podhl iThe Zresanmeimwest dfnareldtesreans Heehnichd field of
sub-streamis any of an audio stream video stream
2 AHRELBE T tPLa¥PRrehnt-eARPCLSINot  mul tipl exed with a
video stream but is played back together with the
vi deo stream [0004] Wen a virtual package is

C froma conbination 25 of contents
&ﬁgggéjedhﬁﬁ a ROM di sc and anot her recordi ng nmedi um

(bdobP PRsSHhke1terdeli DRrowhbbibfedOfiiey a logical playback
sub-playitem "a playback section of a sub-streamthat
pashdovin vadddus applietwiok foemers fdriscqroissy bomtemts, the
use the playitemin the playlist to define a playback _
phaylish icf tandmes st npam B EdEERdn aIRA@eRESER], ik péaylist
.1 use the_sub-playijtemin the playlist to define_a

151 GYBRRREG G (7Y B S US40 TP towiagedyiten is a
1c\>/9\yj:t|.gafu§fa3l?§§g}%’séggighaﬁlggt is defined by sgpecifying a pair
of an in point and an out point in a time axis of a video stream
that constitutes a main video image.

[0003] The sub-playitem is a logical playback section that is
defined by specifying a pair of an in point and an out point in
a time axis of a sub-stream. Here, the sub-stream is any of an
audio stream, video stream, and subtitle stream that is not
multiplexed with a video stream, but is played back together with
the videoc stream.

[0004] When a virtual package ig constructed from a combination
of contents recorded on a ROM di'sc and another recording medium,
it is possible to define, with use of the sub-playitem, a playback
section of a sub-stream that is downloaded via a network. Here,
it is possible to use the playitem in the playlist to define a

playback section of an AV stream recorded on a ROM disc, and to
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achi eves a new conbi nation of subtitle, audio and

nmovi ng i mage which is not achieved by optical discs.

5 [0005] As one exanple, Patent Docunent 1 identified

bel ow discloses a technology for generating a virtual

usac khgesub (HateiterDa auties o 12)y 1israte sk flatecatplayback section

Application Publication No. 2006-109494 10 D sclosure

odf at$ido 1 Fiviesan ¢ Pheddymbbagedt hdélilthy snchonsage Goihgplaylist
Sol ve [0006] Meanwhile, reading fromthe ROM disc

%?gx}ea{@spér FSWn'éfambaFaBle of a%lébtbﬂft%%wdsdmmg\ovw? image

cases ,of or.d user me a bit rate
&#aﬁtseélﬁ’tf&g r?é’tﬁl‘%fg'bﬁl?q% the best 15
ff § ev. as, |
[gtoroggm ng p ayb%é%%p?léédllﬁ%t%%m Q&Lﬁ ﬁgc%‘cag%g?tﬁfled below

dakwayseguar arieed1dR0¢dr @%&rﬁfr@s% Wilde ke stadiLek

where a playlist including ™ nany sub-playitems i's to

Fe tpingy @dbchaedaturider a circunstance where the bit

rate for stream ng playback is restricted. 20 [0008]
SuppogépafigeeeXakphé, Appaticaitnon SpddiititioveNe.of2086-109494
mai n-feature video inage, a playitemis associ ated

with 10 sub- pI ayitens, and the sub-pl ayi tens support

Dh%lo?ﬂ@%@ PYEIq.'et ?@tl ons. is al so presuned here

each ferred to by each sub-pl ayitem

TIH@EPréQl\ﬁnsthéjEiP@?r?Hléﬁ lsThgm %8 §Jiget 25 a playback of
one playitem es of = 10 (languages) X

[B00NB) meonkEibe, dovakongdedromastiel RoRSAAYcChhpPSbe performed
referred to by t he pl ayrtem of the main-feature video

atrm@et ratsuch SaMbgee, Holenean applarsatkessiof chatigmry user
of downloading clip files first downloads the clip
hpppes i ratalgwiramonsl feten redraaning pheybackois the best

<HUFEE, A S S R PR L R
<EhsEs! EL8K! Ryt BBt EUBncPL B SR gl sl i

[0007] Here, a case will be studied where a playlist including
many sub-playitems is to be played back under a circumstance where
the bit rate for streaming playback is restricted.

[0008] Suppose, for example, that, in a specific scene of a
main-feature video image, a playitem is associated with 10
sub-playitems, and the sub-playitems support 10 languages being
options. It is also presumed here that each clip file referred
to by each sub-playitem has 10MB of data size. Then, to start
a playback of one playitem, files of 100MB = 10 (languages) X
10(MB) should be downloaded, as well as AV clips referred to by
the playitem of the main-feature video image. In such a case,

when an application in charge of downloading clip files first

downloads the clip files of a total of 100MB referred to by the
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is restricted, resulting in a delayed progress of

pl ayback. 5 [00091 One might think that this could be

avoi ded by first downloading the clip files referred

to by the main path and then downloading the clip

1f0i Fub-pébgrtenst oahg then sighwaplaads e clipweibes deferred to
that case, when the user selects, as a playback

bEaFB@tPlalé}'é%nttd?%/ syppdane i Bhe Hel 1P |f|c}1ﬁ51 €§f?€f-’8iﬂr’é‘a by the
oify e Batibs 4818y edaie: eﬁﬁ%ﬁﬁﬁg%gﬁ% A Endbic rate
%ﬁ%%%%&ﬁcﬁ%% th 5‘21@&%%3 K \p"gg c{’éloa ﬂ%éees@% Y1ayback.

[[0%13@1 &ed%ﬁ‘gﬂ@e@nﬁgevghaﬁh%ﬂsh%&ﬁ e é@h@éd by first

clipfiles to be downl oaded due to the presence of
dmy.o‘aldi-r@ apet €ndp i1l ekb reF airfe@s sblbbe tie: maskhrpath and then
the application which clip files should be downl oaded
dowrdoadimiy piicordilip fMkess theSehappehs bidehet lsab-playitems.
ci rcunst ance where the bit rate is restricted,_an

Hioﬂ’@éﬁeuru p’f’il 5RattGRIheWBPRIR RSARFDRT BEGP Harpagk target,
he back, ma rocee f the subti

A SFRRE et R S3Rg Lobet odprE R €0 by che
di ti c S

B bla?%aeiis”. itﬂr;%%omedﬂ%% erEORRE, REr ek FIRyHE, target

chsinper Ber@f@gplbéfdr@@dm& delLReRiTs Eharrthaepf@wémnacy proceed

by receiving supply of streans from a network, when

whié epbhayback the rabtielkqr swdioGorpidtveldso tJJn-agleasers missing.

may consider it a defect of the playback 25 device and

[RRy 0donpr afiesabbiedi abevet hehenstloare aee & cwtofol lkdip files

maker of the _device. Typically, the procedure of
taoRAl éﬁﬂpﬁ@adﬁﬁe‘i*&ﬁ Wf‘?@%@lf%?%??%ooﬁ G - playitems, it

Rty Ta Y SatEere o ApbRacof g EER BI3E s es showia
b%"%SQHEQ thPer Q%Hﬁﬁgrqgﬁﬁ. Ihhe%.EﬂEEeﬁ§$§%%§:under the

esira e for t I 'to receive a COTTp al
caRcappitedll AherBl OHE AP €L Q0 H)reds i QElUC®l 0f idterruption

novi e happens to give priority to domnloadlng t he
tol tipe fplgfbadf amyetetombyptdrelisebt phayheepbayback may proceed
while any of the subtitle, audio, and video image is missing.
[0011] 1In addition, since the user is not conscious of the way
theplayback is performed, namely whether the playback is performed
by reading streams from the ROM disc or by receiving supply of
streams from a network, when the playback is not performed
completely, the user may consider it a defect of the playback
device and may complain about it to the customer service of the
maker of the device. Typically, the procedure of downloading
the clip files referred to by the sub-playitems is made by an

application program created by a producer of a movie, not by a

program embedded in the playback device. It is therefore not
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[0012] An object of the present invention is therefore

to provide 5 a playback device that can instruct an
application on which clip files should be downl oaded

first wwth priority when there are a lot of clip

dddiesabdle erddwhakded cdrect bvelecpnpiannt wifemanypplication
sub-playitens. 10 Means to Sol ve the Problens [0013]

PHAI LD ¢Eeasscr Py edpopflecer iaf PuneYiedmrpens fPagbie priority

deV|ce for, pla back a playlist, wherein the
P%dﬁa_%ﬁla@ cLipfilas Fﬁf@Frﬁda§Pt]%¥rst%o“§’ playitems.

S i e
a‘C PFQV%??{OHQQEH?%& Eﬁhn %fﬁgjc SR AY! k?:aFl’Jl@H baNhSch clip

ining a p ack section in aclip

ifllle% thradul d Gl ARSrA o sftlr@?dnmaim pheeldyp WHdrehere are
defined and referred to by the sub-playitens are

g lansbErekilp fileplaybackowelbadedahps: itsi e paesence of many
playback unit operable to play back the playitens; a
Tap IR uni t operabl e to specify a current
playitem a determning unit operable to determ ne a
current sub-playitemeach time the current playitem

Meﬁrésc‘%csqv%dth@r?—’%@leﬁﬁb streamregi ster operable to

Re "current sub-streamthat is to be played

Raeks ji nTh@/&mnaé@tcﬁ%ew bibgldee QW rents iRl ¥Ma playback
the current 25 sub-playitem défining a playback

d&AaildeoBoefp 1d\ei 154 Ba skl playil AiG aliedroyn the sldysistamcludes
regi ster, wherein the playback unit continues

gpbayradki tof of hpl ay dyetemmhenpduckilp thi b 8 rplayitems, each
referred to by the current sub-playitemexists in an

PAGYESSND | 5 ] Watd othelsiiminth & Rpeastia ﬁ%q(lcg} in a clip

L
Wﬁ%g% lS}g]ascr |S%%g ruc@ﬁr:a% el%tl aesb%ggyf]indudes @
AP F8eam, and the clip files defined and referred to by the
sub-playitems are transferred, the playback device comprising:
a playback unit operable to play back the playitems; a specifying
unit operable to specify a current playitem; a determining unit
operable to determine a current sub-playitemeach time the current
playitem is specified; and a sub-stream register operable to
indicate the current sub-stream that is to be played back in
synchronization with the current playitem, the current
sub-playitem defining a playback section of the sub-stream
indicated by the sub-stream register, wherein the playback unit
continues playback of the playitem when a clip file being referred
to by the current sub-playitem existg in an accessible recording

medium, and stops playback of the playitem when the clip file
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stops pl ayback when a clip file, which is being
referred to by the current sub-playiteminformtion
and includes the current sub-stream does not exi st
Jin the recording nmedium [0015] In other words, the _
16l Yy patke ey chatentt aresnpeagpnérable siahe andithpaccessible
file, which is being referred to by the current
TeGRTHRRYi FEMURT-or mati on and i ncl udes the current
sub-stream exists in the recording medium Theref
ore, clipf iles that should be downloaded first wth
Epféc%icsﬁ’tgé?ln(vi)ehtﬁdﬁe clip file including the main

1)t

-stream an eclip file that is being referred

(80180 byitherdabert-seloplddd ear-intarent £ 08 fArfback device
i ncludes the current sub-stream [0016] When an

sappbki patyybaclowhénasascl heski bd ) pvHidlesi d ibesingnirtetferred to by
Eriority, bef ore downl oading clip files that are

thef enrsantospy-péalecesubnpbxypatden, and iacpudsisbitbet gurrent
continue playback of a 20 glayiten1inc|udin nan

SURRS pF a§T eﬂ%’eél PREUGH e 1B Theat@SREH D T-ower

t i.th with the,ROM.disc. 017]. W.th. thi

BPFEL: ofh Sl Sl BHE R B Qe Kb pavpack

wRBnWAi ¢ ¢ 'ﬁ)_i.f%],l eensbeuid beidewiloaded d i¢Stp the current
priority when there are many clip files to be

stpwpl agdedmdiarbemdbibheapaesantadet KRBY current sub-stream,
sub-playitens since it is possible to continue the
eplaybdcktias reaordd ngheedium. f iTresrdfimtaldel ap diilesf thaet should
that is being referred to by the current sub-playitem
be dominader 4Ad st wethesiarickareeht) $iie slipdile including
ccordingly, even.if there are. a_l.ot of sub-playitens
thERehn BFFeRl 858 (bt Fre: B1in; £108 hhadi pPabosnpoTeterred
tinu l_ayb : i;cat |
et BEnR Dka R A bl At SR o g e s e current
sBhaytienni s pl ayed back, download a clip file that is
being referred to by a sub-playitem that is to be the
[0eXxE] curlicnnsabe Pl @yt iendowrl ddtissteye Aligifsles first with

structure can instruct which clip files should be

prdoonibaddeefore downloading clip files that are referred to by
other sub-playitems, it is possible to continue playback of a
playitem including many sub-playitems although the bit rate will
become lower than that with with the ROM disc.

[0017] With this structure, it is possible to instruct an
application on which clip files should be downloaded first with
priority when there are many clip files to be downloaded due to
the presence of many sub-playitems since it is possible tocontinue
the playback as far as the clip files include a clip file that
ig being referred to by the current sub-playitem informaticn and

includes the current sub-stream. Accordingly, even if there are

alotof sub-playitemsandthebit rate isrestricted, it ispossible
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first wwth priority, thus elimnating an occurrence

that the playback proceeds while any of the subtitle,

audi o, and noving inmage is mssing. This mninzes an
interruption of the progress of a playback which
Yeappsarisirdife tlee apteybgcknashdagums ythd sppéanstieo performs
[0018) Mbre_specifically, when downl oadi ng should
doynlordingel abbowlng A rif e, WRigiq 2 My H-9haf pLaved back,

[ d faor, d I [ . he clipfil [ I | .
G O SPLOR0, o L1 LB LSS 5 69FULA Byt een
(SR e B8 U0 RS By B (9300 A vy,

thligydeelcthr® o cHEf Rkt RirEWH e b itihes abeved be downloaded
equation, the "next playitent neans a playitemthat

foletl ovilbdn pirayced HygekmexteIiminee: g r&nt oonerrandet hbat the

"next sub-playitent neans a sub-playitemthat should _

rdeyprgfedrpaerds2ghpdrt any ehelumudriiitoie. aidie t jad moving

bit rate required for the downl oadi ng ba|¥£

1HZOE U 2 FeFSAT - ndTEAR SHTHINASS PR ISR R OF the progress
inimze a i.nt.erruption, of, the ogr.ess, of

oS APhaeRaEl T PREBEE ik 50 4 81 €80 ThegPpgy of streans.

0@a49] Al souopbeBoLBEeebLprll | gntd BEwhEbERISE Ehda follow

the current sub-B ayltemi13 in an unrecogni zabl e

thealthvd - HQUFass , efbitheatrpmayhac ksirefifiopRetor Bdwdloading
prevents the user from becom ng conscious of whether

thie cdtipednit ear é ssupplcudd tierdomst lva lROWadiest anrfollows.

suppl i ed through downl oading. It elimnates the need

for BlverfEgi Bg=how the playback will be without a
of a, sub-p [ htens the | oa

| ayb | d |i .
AU B
Blaylﬁé?kaﬁ$£%%tgaal Fﬁg ]5? %@S%F&ﬁgg?%fEgg&BQUb_playitem))
downl oadeflshakecihe pkayhackndeyiggicam performthe

Igl :l'i/:zial;ve equation, the "next playitem" means a playitem that
should be played back next to the current one, and the "next
sub-playitem" means a sub-playitem that should be played back
next to the current one.

With the bit rate required for the downlbading being
calculated as indicated above, it is possible to minimize an
interruption of the progress of a playback even if the bit rate
is restricted.

[0019] BAlso, when the clip file to be referred to by the current

sub-playitem is in an unrecognizable state, the progress of the

playback is stopped. This prevents the user from becoming

conscious of whether the streams are supplied from the ROM disc

or supplied through downloading. It eliminates the need for
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by downl oading mnimumclip files required for the

pl ayback. Brief Description of the Drawi ng [0021]

Fig. 1 shows one exanple of an inplenmentation of a

usage 6 10 act of a playback device 101. Fig. 2 shows

V&ﬁ’é é’%ﬁlﬁ‘pll'{é"'bftlée pP&?D’}F/EFk mr:gll FPghywEhaupl &/1pkyback of a

| h | f th .
e PAEy ARl 550, LIRS Mo d Py % ARG g
= h | e.of
o PGy L U D ARLE 0 108 o e
aoﬁlb%a%kﬁﬁ“apla}a?ﬁi?éﬁ (+SEBMut @a&tﬂ'lch |fd&.st.ﬁ@t 8?1&5 to be

St ream ng- | | ayback function
dawngxatphe Qﬂ.nBQV\thbep]S&YB@@k Ngevike @rﬁ}ﬂ&ﬁﬂbm the playback
proceeds with use of sub-playitens. Fig. 9 shows a
byt doenwhredénghaipliaymack ipogiitliesn Hesyuismchifigr the playback.
playitem #2. Fig. 10 shows a state where, after the
user requested a 25 subtitle change, the current

3P BRGS B BPNBORr P HEL s of "sub-parh L1020 - o
[§HEIP afl);ic_!{ ?IrﬂDg oEJ%aEnéS )gaﬁ'ﬁsgﬁ%%\gﬂ%aglt %g?gﬁggggﬁlg{j of a usage

a@ba@feg pygpbaeﬁua@qgce 1oRl.ayitem #3 is the current
. playitem and sub-playitem#3 is the current

sub- pFagi t2nshowsr oati eramplg. of2ai playlliewchart

showi ng the procedure of the process perforned by the

BD-J Bppl Beddwiha pleyliigt us=d esari¢ ewehaile ishtlee eyplanation
%he grgggggésogf the.process of downl oading AV clips.

Fig. 4 shows how the playlist shown in Fig. 3 is played
back.

Fig. 5 shows an example of the structure of a playback device
101.

Fig. 6 is a list of the system parameters (SPRM).

Fig. 7 illustrates the streaming-like playback function.

Fig. 8 shows an example of how the streaming-like playback
proceeds with use of sub-playitems.

Fig. 9 shows a state where the playback position is reaching
playitem #2.

Fig. 10 shows a state where, after the user requested a
subtitle change, the current playback position has moved from
sub-playitem#3 that isreferringto 10003 .m2ts of sub-path (ID=0),
to sub-playitem #3 that is referring to 20003.m2ts of sub-path
(ID=1).

Fig. 11 shows a state where, after a chapter jump occurred,
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Fig. 14 is a flowhart show ng the procedure of the

pl ayli st playback process. Fig. 15 is a flowhart

showi ng the procedure of determining 10 the current
sub-playitem Fig. 16 is a flowhart show ng the

PAagdedn #30fs thee curogms plugiaichr,i bntesdy/ - plapitem #3 is the
control. Fig. 17 is a flowhart show ng the procedure
cofrrens plbypdeliteropnfesomedriyprpr ocess. 15 Fig. 18

shows _the clip files that are requested to be

down| Baded Whém RO ELpIEPEt BT IFE qReslfitiseff #ahe process
and the .current ub- playi.tem. nformation is
PRAoEPEgh PEERe BD S BERACR ) B g 19 shovs the
clip giLe t 0.0 %%%QJQﬁggg whan.
t he c%?%é?ﬁgg a?/i%[lgjr‘ﬁrcl%% P éégrg%g#%l% The current T cooo
o020 gewh1phay nbe N Bfiayzation is sub-playitem #2 of
sub-path (ID=1). Fig. 20 shows the clip files that are
requeBigd l4ibe filownhaadeshavhiany the wrreehtrlodythemlaylist
is playitem #3 and the current sub-playitem
PilatoRmiEt PoRcessSsub- pl ayi t em #3 of sub-path (1 D=1).

Fig. 21 shows one_exanple of the structure_of an éy L
clip. F1g5 11 §° 25 1ourbrati ERPYI g AW PRERFHRES RS ORtFEmining
caLe ml Lipl e>é_%q. Fl.g. 23 illustrates in nore detail

ow thé vidgl sp}ggﬁm I's stored in the PES packet
Seque??gs- 161 95 24rSBOURaLRE hORARly @hel gﬁ»oE%dQﬁ@(%ts the

ultimately witten In the AV clip.” 8 Fi 25 expl ai ns

pibegrdatavet auerubatcel aAvhe1RMl dohtdednai | . Fig. 26
shows one exanple of the clip information file. Fig.

27 shBwng. dneisxafipbechirt hstimarhatprodrdere of the playback
information. 5 Fig. 28 shows one exanple of the entry
SHRP. TFFgVeZy PHEwSS6ne exanpl e of the interna

structure of the
Fgg. 18 shows the clip files that are reguested to be

downloaded when the current playitemisplayitem#1 and the current
sub-playitem information is sub-playitem #1 of sub-path (ID=1).
Fig. 19 shows the clip files that are requested to be
downloaded when the current playitemisplayitem#2 and the current
sub-playitem information is sub-playitem #2 of sub-path (ID=1).
Fig. 20 shows the clip files that are requested to be
downloaded when the current playitemisplayitem#3 and the current
sﬁb—playitem information is sub-playitem #3 of sub-path (ID=1).
Fig. 21 shows one example of the structure of an AV clip.
Fig. 22 schematically shows howtheAVclipsaremultiplexed.
Fig. 23 illustrates in more detail how the video stream
is stored in the PES packet sequences.
Fig. 24 shows the format of the TSpacketsultimatelywritten

in the AV clip.
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systemtarget decoder 13. Fig. 3 0 shows the data

structure of the playList information. Fig. 31 shows

the internal structure of the Subpath 10 information

with close-ups. Fig. 32 shows one exanple of the
entireigt.rget exp1 inkhehe Jdtd altl@ictdr® o23tBROPET ONE detail.
exanpl e of streamentry for the secondary video
streaifigas 2& pactvsoborichexamtdlree csl et wld pofirtflieen@fNon file.
table 15 shown in Fig. 32. Fig. 34A shows one exanple

of St Féam eRfryshows SMeam@mlicoupd |whe h@tﬁfﬁ%r pttribute
.video stream [0022] Fig. 343 shows Streamentry in

1 eTI&E R ary vi deo stream Fig 35A shows one

exan‘p g- Sﬁtah%h%v}s %%Sl % n?n&itl Ecel}e Ze% R Rlﬁ‘ga,ﬁ [ 0023]

OWs one exanpl e aSS|
t he FoR29; o Rirthw 36 rRhauamphe Sf% %n%fethESEBESEEﬁke of the

structure of the playback control engine

slystanf tawefdr dedtewimna 1 he procedure for deternlnlng
the current secondary video stream perforned by the
st r eafigs &l Geslhoen theststhisbruEtgre 3 tilye pléybishdmformation.

showi ng t he ﬁrocedure for determ ning an optinum
seconfaBy vide8hSiEedm® oA RS TEYr rEFELPFAYEt & ©Bhe Subpath

F 9Ath 9E sh I f th
1 g%ﬁ@ﬁ?’ ; U%QFEF%dﬁﬁggbﬁge Efgnp48 ghomseone
exa”plﬁ of 5 Ehghgﬁ%eéﬂé" eéé{ggfé“éf He (16 1 A BN ture of the

vi deo’ SCFeam an he Secondary video stream for
csieraepgeopi ¢ view ng. Fig. 41 shows one exanple of the
i nTernal structure of the
Fig. 33 shows one example of stream entry for the secondary

video stream, as a part of the entire structure of the STN table
shown in Fig. 32.

Fig. 34A shows one example of Stream entry and
Stream attribute in the primary video stream.

[0022] Fig. 34Bshows Stream entry inthe secondary video stream.

Fig. 35A shows one example of the bit assignment in the
PSR14.

[0023] Fig. 35B shows one example of the bit assignment in the
PSR29.,

Fig. 36 shows one example of the internal structure of the
playback control engine.

Fig. 37 is a flowchart showing the procedure for determining
the current secondary video stream performed by the stream
selection procedure.

Fig. 38 is a flowchart showing the procedure for determining

an optimum secondary video stream for the current playitem.
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systemtarget decoder 13. Fig. 42 shows one exanple of
the internal structure of Primary_audio_streamentry
and Secndary_audi o_streamentry, 10 and the internal
structure of Conb_info_Secondary_video_

Seconday, i [ f I i

assi gy o PR bR A R eRIBnBIRL Erl sdiforit da1 -eype

mﬁ&@@fg]gé}_e bit assignment in the 15 PSR14. Fig.

44 is a flowhart show ng the procedure for

det er rAig.ng0 shews wrepkappileaoy tdheliintdmedmnswhaentube of the

current. playitemchanges. Fig. 45 is a flowhart

HEG MG it proceein arfbrtivetseedndagy vihdegesoremyfor

audio stream 20 Fig. 46 is a flowhart show ng the
¥orvsef¥¥ing a current secondary audio

' ; ' ' f h | i i q.
a7 eniud 2t h Saohh T brahetR o RS dnrtr . EE e ks of tne
dlraed 4. dthes 3 sxt Sk stream 25 Fig. 48A shows one

exanpl e of” the nunerical range of the stream nunbers

that tFHer.cury effoOend Skshpranpiaynbaveterh8822kructure of
Fig. 48B shows one exanple of the bit assignnent in

RrigarRSRA1A ik it Ean_srecfyt owoldar (Seshdlaimyg addio stream entry,
procedure for determning 10 the current PiP PG .
arelt $hest AdERIRdn ShEuShrent 9 afomenisiaesondsny_video
50 is. a flowhart showi ng the procedure for selecting

SE P38 %Xt ST subtitle streamthat is optinmum

of the gty aerurbone Phe Bl o FRo Y SRR in che
reranpl e of the internal structure of the

[0024] Fig. 43B shdws one example of the bit assignment in the
PSR14.

Fig. 44 is a flowchart showing the procedure for determining
the current primary audioc streamwhen the current playitemchanges.

Fig. 45 is a flowchart showing the procedure for determining
the secondary audioc stream.

Fig. 46 is a flowchart showing the procedure for selecting
a current secondary audio stream that is optimum for the current
playitem.

Fig. 47 shows a portion of the STN table that is especially
related to the PGtextST stream. \

Fig. 48A shows one example of the numerical range of the
stream numbers that the current PGtextST stream may have.
[0025] Fig. 48B shows one example of the bit assignment in the
PSR2,

Fig. 49 is a flowchart showing the procedure for determining
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index file. Fig. 53 shows an exanple of the interna
structure of the wupdate kit stored in the |oca

storage 103. 10 Fig. 54 shows an exanple of the

contents of the nerge nmanagenent information file and
theeyprooes 81 PEG bext 8T sgrehe when thalcupadoage] aphisend changes.
on the contents of the nerge managenent information

file, Figons® Hes BOXROKFRaTe shewine thgdpreckdere iflaxy selecting
Fig. 55 shows one exanple of the authoring, system 1

: 5
AL e B R BB IPF 5t B &t eaT LRt HGHoREHHIT § O i gurrent
. di sc image and the update kit i nage.
péggéFgﬁy:on of Characters [0026] 100 BD- ROM 20 102
WAV spi yer 5108nbg ahn S&URdE JO4HE AUhRIRASeH tMedBp-rom.
for Carrying Qut the Invention 25 [0027] The foll ow ng
descrrhgs ephsithwenis eohmphe plEayhackntem£e stafitbture of the
recording device which are provided with the neans for
ipgevi Aglet.he above-described problem with reference
to the drawi ngs. [0028] <Enmbodi nent 1> 11 The
fol | ofitfy BRsTIPPELThR*ERPAGi RENENSf IR FR PR hyifdjcture of the

oA P e BT SRt P R %[s%i%@yeal Pre, a usage
deage S0 of & B IRICHRNTES 95, T SR M pin meroe

minayBfepbaybddrdevicse f1AL ishdisete bYréfEs4SEHr building the
together wth a recording nmedium 100 that is one

vixavplepatktbe, f baséd sectialigshimmotirof ahdMibservrRanagement
102, a local storage 103, and a television 104, ' .
inporwitipe BOIROM1GO the BD-&E3 didg apditime orpddficris file.
novi e
Fig. 55 shows one example of the authoring system.
Figs. 56A and 56B illustrate the method used to create the

ROM disc image and the update kit image.

Description of Characters

[coz6] 100 BD~ROM
102 WWW server
103 local storage
104 televigion

Best Mode for Carrying Out the Invention
[0027] The followingdescribes embodiments of the playbackdevice
and recording device which are provided with the means for solving

the above-described problem, with reference to the drawings.

[0028] <Embodiment 1=

11
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10 work is recorded. [0030] The playback device 101
constitutes a hone theater together with the

tel evision 103 and pl ays back the BD-ROM 100. The

pl ayback device 101 has a function to downl oad the

dat a Thedollwerirerosdenjgbaednembsédise haviinteaplayback device
function of a recording device, 15 as well. [0031]

ande rerdinge devizsi.s Hisgbypr odvitde tin@tlaﬁmat@ets‘toah acts ot
official site of the novie distributor,

t&%?iﬁb’ﬁﬁ@l& de¥dfe, i Y5398 JUpdst QeﬁPF)‘—b@é -t hBlgsel shows an

t&\'%%&'a?l%%*r”%ﬁ%%%?a%ém 2P R T GV 0 P e Shown
RM; 1O
1EED¥'5_ work.ge 2 at o ed 103 t% Qs [i%g%hghﬁaer together

oca storage 1 devi ce

w&@hb%,w%aéﬁaiﬁyfﬁéafﬁﬁifdﬂ ShOF | DF bﬁ@ exRBhplb of the first
distributed from the WWVserver 102 of the novie

réicotrdigt mediVint hat KWW séruetuiez, a b@mﬁbr&tcﬁfmgevm?:, and a
downl oaded into the | ocal storage 103 via the 25 net
t@éﬁVb@l@@nﬂﬁﬁed with a content recorded on the BD ROM

us the content recorded on the BD- ROM.100

fegﬁ%e Tlaﬁp%ﬂdgawubaat 48. 2 DBSSFOFRG MECEVTs O8h Whish a movie

rovi.des an_interactive operation environment to the
w%s%rlgy A pﬁ'flng the playback i nages of the 12

[W@‘;‘%‘O? WOf e aﬁgagbée aﬂe%ctehelér?nkﬁo sttlttlgltle'skea LOR34kheater

to now, orm of the playback device has

tbg@rahe@eﬁ@thb@ﬂe tlmes+F 04 4 i d@ﬁpﬁlla% bhekptay IHstROM 100.
which is a target of playback of the playback device.

The[ OD8PhaEkgleRishaws hapl ayiurstt iawerce dawpllapk sheidata into

conposed. of a "main path" and one or nore ' .

theueqratdigrg meddes] thws hael ng pafwnct soe efppsedosiingeevice,
e playitens. [0037] The "sub-paths" are a

a§ewg3§ -of pl ayback paths played back together with a

[%bg}pa{.ﬁe W gcragvgf"sﬁ.ggegswat geIr\DrSer( %lé %t that manages an
official site of the movie distributor, and distributes a set
of files (update kit) to the user via the Internet or the like,
where the set of files achieves a partial replacement or addition
of the movie work recorded on the BD-ROM 100.

[0032] The local storage 103 is attached to the playback device
to be used as a storage for storing the content distributed from
the WWW server 102 of the movie distributor. With this structure,
a content that was downloaded into the local storage 103 via the
net can be combined with a content recorded on the BD-ROM 100,
and thus the content recorded on the BD-ROM 100 can be
expanded/updated.

[0033] The television 104 provideg an interactive operation

environment to the user by displaying the playback images of the

12
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10 IDs) in order of being registered in the playlist.

The sub-path [IDs are used to identify the sub-paths.

The sub-paths include "synchronized type" and
"non-synchroni zed type", where the "synchronized

moppe’ weutk patch <3 japd sptiaye dHeclernn oy e dnilzat | on

with a main path, and"non- synchroni zed type" .

[O@54dat HB &P @i aytdte 1B ehdormoet the yheyhaek AavVire has been
wth . a main_path. _The type. of each sub-path_is i ,

ARITEDTIn TRE SRMFATNS AR T PL¥bigbseiich is a
f e s l,ec f sub-playitem.dnformation. In

tt%ﬁfg%c%aggr p:i%gt%alto e - eaté#%‘&ﬁe sdeet‘%lecesynchroni zed

foRs) thegbl aybasks $ta14y1ioe, ankide, planpack end a
tine]of t%e sub-plgyit%nw%re 20 expressgg using the compose

cFaRE “wall pethrasddormRidy pide “dud-hmatgase. that the
sub-path type is non-synchroni zed type, the playback

[0t t The amdinhpaphiybackoepdstdnefobneher more playitems.
sub-playitemare expressed using a different tine

2039 ]asThae AubnPpabR” pOO38] SAF36S PhePlpyhpckeppths played
i_ncludes a stream nunber table. The 25 stream nunber

b?&%l OISR Ykt F BALPRAT T n R #r&2 38 AR MH et RS 9181”13“?3*-1'1

t tr 1 . plL ay _

TR P LA ALEC PEG T LA J0aDE: BL oY ok sub-pac

IPsaxkbShisbAf 06 MPEERR; FyPERY i 4@ 0paths. The sub-paths include
i nformation, sub-playiteminformtion, and stream

“syme@t-ontiable wper band veton rspidieroehbedi MBRley, where the
later. 13 [0039] In the follow ng description of

“epocatriconzed tepeaisvb-playls streimsl aysstibaskoie sgrahpbaization
[[0040] Fig. 3 shows the certain playlist used as _one

wa k&l inin? theaBR plriisydrhefonize bpepat sy -pthsoaus played

008, AT ol RSl Al Bl Bl e e of cac
sggl._ B?ﬁﬁt h S 'VJ}C:ﬂ Wi%ﬂ]ﬁ&%k?—ﬁca}t%s %%ﬁ;@—éplééitgrﬁ ' i@@gmposed

e sub-pat udes

 oSUbne! &Y infdens pilacé%Zof#éub#gia?meeﬁifiinﬁaﬂmahfoﬁub-mttihe case
-p

with [ID=1 includes five su ayi tens #1, #2, #3, #4,
taad #be sub-path type is the synchronized type, the playback

start time and the playback end time of the sub-playitem are
expressed using the same time axis as the main path. In the case
that the sub-path type is non-synchronized type, the playback
start time and the plavback end time of the sub-playitem are
expressed using a different time axis as the main path.

[0038] Also, the "playitem” includes a stream number table. The
stream number table is information that indicates stream numbers
of elementary streams that are permitted to be played back in
the playitem. Detailed explanation of the playlist information,
playiteminformation, sub-playiteminformation, andstreamnumber

table will be given in other embodiments later.
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10 [0042] Both of the sub-paths are the

synchroni zed-type, and refer to AV clips on which a
presentation graphics streamis multiplexed. The
presentation graphics streamnultiplexed on the AV

[@o3ps ref ehkedd10 dwane BdsdPEpSidn PaEhspksatibhi,t [z certain
data of one |l anguage . The AV clips used fromthe

Mllagyliisst iar esald asorirentexamguitenl ned 15 in the update

kit stored in the |ocal storage, and have a

#0d@r esEige 3ashpwButbe Thetprogrdssilistamseacth@se dng example
an attribute of, an AV clip that i ndi cates that said

RV EEE frBdesahdtm&dd e K eEd 3&31 in the I ocal

ge reI|n1nar|I bef ore llst e _
BEERICRRE TN T i SPRSbFel i PRl Hart gt pun-patns
e e P ENE | oc I : :
(ke 20 0pen o QIR Ehe SEhTRach includes five
plllé.ly’fl@_@:tns% B2ay#s emd nhedE Bt | Ofhel H89-3pa dheiftiVeD=0 includes
playitens #1, #2, #3, #4, and #5 respectively refer

fMTGOQOBﬂ.phﬁYSteﬁ@O#)E Hﬂ,s #300803. i S5 00004t het sybgpaith with

._00005. n2ts. 25 [004 ! The five sub-playitens #1, #2,
igfe

Ipsl dnclydesys Py igemD Hlos bt %l H4 efaRd 5 -
mts, 10002. nPts, 10003. nPts, 10004. n?
[ft%ai PPN L OB FUPRBAERF S 5 b ﬁ@ﬁ%ﬂﬁféﬁwaeand refer

oy AP 8Bl SUP=RALL A DL, S0 8PERL YRl LELEE b1 s plexea.

TRBd p200Q5+ AR 3 [ %@11 cehes Pl Syh tlﬁﬂf’t iﬁléﬂ@d”@hﬂ PRt AV clips

havé the sane strea unber table -such as the one

r&tﬁé%edrtdlbgeoﬂértﬁj thé ghb- tﬁ%rl HEubt gt leBatBbSone language.
stream nunber table has t entries that have been 5

Thesp¥ctlips yussdi imed Wh&tpkayk%mnnunbeﬂﬁ.nnmmeﬁtsgcontained
and "3". The three entries resPectlver perm t

1BIt§3PdHE¢@‘Eﬁ kKit)stonnd maiche sEpragf @it hage aprogressive

ferred to by the playiteminformati on of the

REEEREUER ) HRCeT Srt DG hpHLRUCS T Ratl (HEPIDERG.Of 2n AV
c’l%g % '%@ﬁﬂ%@g LAYk Bt b, | o d SR Bt BYe stored
t pl ayi

in the local storage preliminarily before the playlist is played

back, only if the sub-play items referring to the AV clip have

been stored in the local storage immediately before the sub-play
items become the current sub-playitem information.

[0043] The five playitems #1, #2, #3, #4, and #5 respectively

refer to 00001.m2ts, 00002.m2ts, 00003.m2ts, 00004.m2ts, and
00005 .m2ts.

[0044] The five sub-playitems #1, #2, #3, #4, and #5 of sub-path

ID=0 respectively refer to 10001.m2ts, 10002.m2ts, 10003 .m2ts,

10004 .m2ts, and 10005.m2ts.

[0045] The five sub-playitems #1, #2, #3, #4, and #5 of sub-path

ID=1 respectively refer to 20001.m2ts, 20002.m2ts, 20003 .m2tsg,

14
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10 (sub-path I1D=0), and (iii) a presentation graphics
stream (PG#2) that is enconpassed by an AV clip that
is referred to by the sub-playitem (sub-path ID=1).

[0047] When the current subtitle stream nunber is "2",

2lohe 4 .eses paidding ost.meam.entry i s PG#1 indi cated by

sub-path 1D=0O, 15 and thus PG#1l indicated by sub-path

[loD4®@1i s Theayied danie in tleymehngra tZabaye Wie Famigestream number

pl ayback of the playitem [0048] Fig. 4 shows how t he

taledyd issichs Bewi ien ORieg Showrs Op) up@ggkrlgllpg corner of Fig.
hand side o

SandThhE. PEFEaRantmerietahite Phte HAFRTDAOR Tdb0 S0aTopave been
F
Thapet el dobRuhe witrfpc fp AN Eba] SRTT O ORaBRY . The

0, t 0
T SR B g% 00 OO o oy vice

sStreaRg e hbd3 isAveshowed RoFby. the eflayieeAV iclfiqysashiomn of the
in the Fig. 4, 00001l.n2ts and 10001. nRts are
merdangaitit,ed i om 25 ek tANMOTe OREPHICE SE1eme plESHidcikchat is
device 101 in response to a downl oad request

eﬂ%ﬂ&ﬁt@@dbm& Wwﬁﬁreﬁsm%fe{ma Py ’%IH% sub-playitem
b AV cl
R R e e e R
t%f O3B Erllidiia e it Wy Tl Sy JOPPS- Bhaf, 1900Eeleld o by the

bec I'les that may

SQl@l_SE)tllatylﬂt%n{:l (sut-YRitPagkage may be accessed by

aliases by manifest files. [0050] The follow ng

[de=cr]i bethest rilod utakrehensobs iaflet b re@mayhadkedevsceé2”, the
101 for perform ng a playback of _a playlist, a 5
cdowsisgahdiggu esreaangnsrifonal BEHT @i @3 ke thy ub-path ID=0,
el ements for perform n%these grocesses i nclude_ th

2B Fhipp| PEdti 4ROARATEE. PY oBPRTP2tHhelr8l 13 RiYed back in
SIS A T S OO,

[dRRlgiCakl gn Mh,d Siow the playlist shown in Fig. 3 is played
back. The right-hand side of Fig. 4 shows the WWW server 102,
and the left-hand side shows the playback device 101. The middle
part of Fig. 4 shows a transmission path which is, for example,
the Internet or an intranet. The 0'0001.m2ts, Q0002.m2ts,
00003 .m2ts, 00004.m2ts, and 00005.m2ts shown in Fig. 3 exist in
the local storage 103. As shown in Fig. 4, of the AV clips shown
in the Fig. 4, 00001.m2ts and 10001.m2ts are transmitted from
the WWW server 102 to the playback device 101 in response to a
downlecad reguest transmitted to the WWW server 102.

[0049] 1In the database of the server device, the AV clips are
stored andmanaged in files whose file names arenone of 00001 .m2ts,

00002.m2ts, 00003.m2ts, 00004.m2ts, and 00005.m2ts. This is
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10 activated by an application signaling that

specifies the Title as the life cycle, the

application signaling being perforned by the platform

unit that has been fully inplenmented with Java 2
W@Péee‘aﬂﬂt%ﬁheymcq:fé?‘s‘éﬁal:e@agat%twépapéagprz@nbe)acceSsed

pand .3 oba % cuta IVHP specification (CGEM
¥ 5 i)asfegr ﬁy %P 1 argets The BD- J
t t
?ﬁglto Ir]ﬁgtil‘ﬁr)lé]g 1:'1 gé§(+ﬁSDV| r% }Fb |ne @g!régne%eﬁments of the

pi%bééﬁVaeW@éalEiaﬁ@rvﬁégfo%ﬁﬁgra'ﬁ§éﬁ.@§@kf@f a playlist, a
pl ayi ng back the playlist inforfrati'on.” The JMF player
dbwalaaderegudata khatai &owaAtdadl | yTigensrmicethral tdiements for
heap nmenory of the virtual machine based 20 on a JMW

Pprapemiobasises¢ (o8ZesHrs Jk LNGeBthe /BIDGD2PPBlisatipg and BD-J

nmet hod that instructs _the JavaTmvirtual machine to
OaéﬁEFat eThe pfayePwingt ARESTLBLSpILRFiSFy StEAGkUgal elements.

[Eré?%h)l St IJaﬁéb#bE?gggﬁéngll\; pll_lze;;/:r mgt ;ﬁcgl ?g" p: %ya
wriAd 1J . .
ack. rjbevggs s ;%/EpF%g:é%ld stian E %Y\g@ E?ﬁﬁgalﬂﬂﬁﬁ which is

onaJl\/Fll rar ter t ance i s

agenendbadoyt &8 WYY sE4¥ebn 102gnk i heotest ehd®ifies the Title
downl oad an AV clip that is necessary for playing

abactke thief eplegydliest theoappedtardiongst hraldngl lvathg iger Sormed by
g‘ossn ble to establish a connection for obtaining the
& plapipamt veiwphatehssr beerl G218y dsipdgmemged with Java 2
enConnect,ion nethod in the Java software  _libra
MeEFPed EJifiPThet2MAh EeAifnnelof BasEH §re§ﬁﬁsctﬁl%ﬁ+¥| §-0) and

LA BORREHERRLF UG, SRRV GAEPBOLT A BpdiRtoRackage

DgeLi @ ergh - At 4 k of
mxxx corartirép at a/I\(%%'OOl rr'gt IRB ﬁl F’ggtogsst artsUF?L %a}ﬂﬁaC ot 4

playeien bheisetverciBgf ar ﬂa{ra@“ ahoMarde e} to generate a
pl ayback of the playlist and download of the AV clip,

JY R e{ BDra Magila Fatimenwoek piplbsyear usertamgpefati phayiagadack the
QU franmework. The GUI framework used by the

playlist information. The JMF player instance is data that is
actually generated in the heap memory of the virtual machine based
on a JMF player class.

[0052] The JMF A” BD://00001.mpls”; is a method that instructs
the Java™virtual machine togenerateaplayer instance forplaying
back a playlist of a file 00001.mpls. Here, the “A.play” is a
method that instructs the JMF player instance to play back. The
JMF player instance is generated based on a JMF library.
[0053] After the JMF instance is generated, the WWW server 102
is requested to download an AV c¢lip that is necessary for playving

back the playlist. For performing the download, it is possible

to establish a connection for obtaining the AV clip in the WWW
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10 BD-J application includes a HAVi franmework defined
in GEM1.0.2, and includes a renote contro

navi gati on nechani smdefined in GEM 1.0.2. [0054]
Wth this structure, the Java application can achi eve

S§ryerekir Hﬁfé-tﬁﬂé}s mﬁcﬂpﬁ@@w@%mﬁmoe&l@tlﬂﬁsﬁv@wsoftware
1 % a nDV|£g d15 mage and a dis
R bk RV aral SPdaR SRR HEC ! s iy RE Y ST8ns) plssgtion is

? .t he HAVI franemork enabllng t he above ment i oned
plrayback of the playllst and downl oad of the AV clip

5 E.Qab ﬁe%c Bkey ﬁgty t/'?xuﬁe cBh / Cael %E@a? 0@l Qlot sAo‘ﬁ)@hCQ:fnnec tio

constituting the BD-J appli‘cation is converted

nl(mt'o ﬁhdﬁé’a‘mtafplh/l/‘/&x&() clonl /&g it & /D 00vIcaipddane@icates the
with the specification described in
UHLtpf/thavéiéanonohhszekYet 2/docs/guide/jar/jar ht

. The JavaT"' archive file is afile in the ZIP
forna$e§ﬁ§€|EF?Z@EOV%rWEBEWQWQﬁ PlaﬁbaﬁheoéoﬁF@nPéaB@lSt and

SHeB3RBo8Y: BRpRSor i 25°F0B85] SBED EBFAPT-PRE:HRy 2 user
oﬁajrgﬁﬁohsv_digt %I E;B? EQ.?[\E%Q?% ’Eggptl;ﬁfaﬂfgﬂgw J('sc) used by the

nagenment nagenen

Boay H@atpé@tﬁmmd@y b B0y Deledeqapphaain QJEM 1.0.2,
signaling for switching titles during a playback of a

aRB® REMlulbeeaspemnbtécabhyrolhgavidation mechanism defined in
Appl i cati onManagenent Tabl e() includes "application id"

GEBMdI -Capgplication control code", where the application
idindicates a BDJ appllcatlon to,pe executed, and

[PRE4] aghl bl dthigh staMcteir o8BS Havaat é@P&l@@ﬁtha cpy achieve

i R E S W@&%ﬁ I8 Lo it e’ §i M}V B€E moving
:Lﬁé gulion %Lééfa of Q%ﬁ??};ﬁcaé_ Qg caf Sﬁ{i Bridd l81 ik display

ected he appl I catl on-contro de can

(d@ﬁt@ﬁt AT FFDRTH 5 FRESENhe WARTE \@rfa%e@eﬁ@-rﬁabllng the
the BD-J application is |loaded into the virtua

abachimenahdned pstayback auft abwt pdakllyst and download of the AV
clip to be achieved with use of a remote control. A set of files
constitutingtheBD-JapplicationisconvertedintoaJava™archive
file that is in compliance with the gpecification described in
http://Java““sun.com/jzse/l.4.'2/docs/guide/jar/jar.html. The
Java™ archive file is a file in the ZIP format specialized for
Java™. , and the contents of the file can be confirmed with use
of commercial ZIP decompression program.
[0055] <BDJ Objects>

- The BDJ object is data that includes an application
management table (ApplicationManagementTable()), and causes the

platform unit to perform the application signaling for switching

titles during a playback of a BD-ROM. More specifically, the
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10 and with PRESENT, the BD-J application is | oaded
into the virtual machine, but is not started
automatically. [0056] The follow ng describes the
internal structure of the playback device. [0057]
Appd icytdpaNanayemenifladlef ()t hd nstlugasur ¢ appld cpitappadil” and
.15 device 101. The pl ayback device 101 is conposed. of ..
3PBBIRAVMIAN Ot _£998ad BREFEr the 2RPIACAF IR ¢ tndicates
12, system t et, decoder__ 13,.a BD X ion uni
a14, %Dﬁ%tmr?pﬁ] et tace 15,t°a vi P ual &6%%1%%%, con;érﬂé% the

aBBht chfich SRS JPRY ié'%:és L/coi HSEL o PR r f ormed when
processi ng—unit 18, & pl ayback engine 19, a playback

tBeHD-Qf appUinationd( aapivbhedl r anseapplovateeaptbaBrol code
unit 21, a heap nenory 22, a virtual machine
defteeprebtefi23t exxecual ASRtedte @8 thk sesticationafiter a title
_now gi ven of each of these conponents. [0058] <BD-ROM .
igr isgd ergzedrhe BbeROMVER BPPLOL Gataldan gzent ¢ R edpDrmovdef ine
i_n_the read puffer

' d he d L .
2eaSep R el PR PG, vhST R R AP TR 1 SAF ST gPRYicat ion

1fehstadd fifke b 01 BB o iAo 8d £ dlced aypopapically,
aflBiwWe:h FRERE0] tﬁgﬁg—ﬁﬁbﬁﬁﬁcﬁﬁo@;@srl‘%?éiié?i’fi.fl_%flz tite virtual

is a buffer constituted froma nenory or the |like

mabAi nkenpatanid Ynott @tes teéd auteachtoidalxom the | ocal

storage. 5 [0061] <Systemtarget decoder 13> The

[8956em ThegEbllewddgr déScpibeer fibea idéruinpilplsetimgure of the
Erocess onto source packets read out into the read
PhayPeFklfegice-he read buffer 12, and perforns a

PSP eSh o SRS A LR e A MR ST e
device 101. The playback device 101 is composed of a BD-ROM drive
10, a read buffer 11, a read buffer 12, a system target decoder
13, a BD-J execution unit 14, a network interface 15, a virtual
package control unit 16, a state management unit 17, a user event
processingunit 18, aplayback engine 19, a playback control engine
20, an HDMI transmission/reception unit 21, a heap memory 22,
a virtual machine interpreter 23, and a PSR set 24. Adescription
is now given of each of these components.
[0058] <BD-ROM drive 10>

The BD-ROM drive 10 reads data from a BD-ROM disc, and stores
the data in the read buffer 11.
[0059] <Read buffer 11>

The read buffer 11 is a buffer constituted from a memory
or the like that temporarily stores data read out by using the

BD-RCM drive.

18



10

15

20

25

10 a process of decoding and playi ng back graphics
data such as JPEG and PNG for display of a nenu or
the like by the BD-J execution wunit 14. Details of
the systemtarget decoder 13 are given later. [0062]
[28B0) esReadiBaffprt1d4> The BD—J execution unit 14 |s

bl L EhE B Srr e Y Gkt it bk ach gon 2 memory
oEOAL Al 5N t&la%6te:8$<gr§%. %%ﬁﬁ&#’# %éﬁ“&%aﬁdf?ﬁgrhfen?%@jle local

operatlons i'n accor dance rogramo
s@Bphheation, and performs control as follows. (1) The
BD-J execution unit 14 perforns playlist playback

[obth]r espestehotdhgetyi décedepatkage 20 control unit
16. (2) The BD-J application unit 14 stores the ' ‘
updat@hkisyétemmaawmmtsdemadeﬂuﬁﬁzﬁﬁrfmrmﬁtérdsmUﬂ@lpleXlng

| ocal storage. (3) The BD-J plication unit
PrRASEFECPBLE NPT FR RAGHRUA ¥ p%?éﬁag@ 1P§°c%]ﬁ§t¥%%‘@ dppher 11 or
and_t he update

B etk Par St DAYIRTSIHE Fabhesesr GhEchPdsEs =i Playing
bifl BRECSLAnED), e BkPeAPRLLGEL, BOCHALL 18 a1e0 performs

rans ers and/ or aphi cs a nenu

afpEeFEsd Ot 5§c§d§ﬁ§@ﬂ@bqg.§z1ﬁ§cﬁé@kaglta@phﬂié Bhdy §uch as JPEG
screen. These operations can be perfoorned flexibly in

aadcerdafise diggldhefrakagpuobrt tiee Pl Dige ds thelat- dkiemdcution

of control is perforned is determ ned according to

upt sgremmiDeg apgiecetfirhe syoteh tangeRDIgcagpliChairergiven later.

the authoring procedure. [0063] <Network interface

(9852 he<BRtNoPREFHE EPR ddi 8 514z hi eves a comuni cat i on

funct n_the Iayba e Upan receivin

speci FREPY 1D At 1ot b1 Fi 7 RS L Bk ¥E engine
€ i 0 T; 1

e ) ﬂsgﬁ%ﬁ‘ﬁ;@ﬁoﬁ EREbE Pt Trom (e virtua

pebrbbEngohbecdavait app! itréiep- Eroefi@wi:@@ﬂ unit 14 performs

i nformati on from the web site. [0064] <Virtua
opatkagenednt acton@ahcd & th the program of the BD-J application,
and performs control as follows. (1) The BD-J execution unit
14 performs playlist playback with respect to the virtual package
control unit 16. (2} The BD-J application unit 14 stores the
update kit from a WWW server such as the Internet to local storage.
{3) The BD-J applicationunit 14 instructs that the virtual package
is constructed by combining the BD-ROM and the update kit. (4)
The BD~-J applicationunit 14 sets the values of the player variables.
(5) The BD-J application unit 14 transfers PNG and/or JPEG for
graphics for a menu or a game to the system target decoder, to
display a screen. These operations can be performed flexibly

inaccordance with the makeup of the programs. Whatkindofcontrol

is performed is determined according to programming procedure
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10 The virtual package control unit 16 controls the
BD-ROM drive 10 and the local storage 103 to
construct a virtual package, and has the function of
controlling playback by the player. The virtua
opathag@Di-§ appilitaszlioBD-1ROVhea @dade rdogs prectsetl ey
conbi ni ng BD-ROM contents in the nenory, based on
[E8ABéNt SNebeerHetnisrdaca BB>ROM di sc, the dlfference
dat a s%%red in the |ocal storage 103, and the ner

managEREME YR AREESH 280t o FGTH VRS 2 Gegmunicatio function
. St O he constructed virtual C

15 00 B e5RREL ObSH MM PIYRRGIIE NG, £rom cne
BYLEL Y ?bl&@&ﬁ% Mye RGNSt rusted when 2 disgni Sshes a TCP

I nser in the playback device 20 1600 or when a

c¥hhbdaliopackageceonst £ Ushi @ disliket woBhi Shexeswitsidte of the
by the BD-J execution unit 14. After the virtua

UBE¢ ketpeb 1 ng chesTavet ssppl heavion tal dpeckagé iovitrmation from
unit 16 controls the playback process of the AV clip

theaweResSplgyl i st information, in accordance with a

jnstructio fron1the D J. exe ution 25 unit
(Bb B Gty iTint b EhaeheChubrol Rt € TBtese ng uni i

F“rth$ﬁgnéfr%§2f ﬁ %H?E RaGKRLS ﬁﬁFErgE 8?h£r$§sakﬁ8 BD-ROM

per f orns ef érencrng o

a¥agball gngankk @%Eﬁqré@ori’ééﬁk@)@s‘:}éo QRRIAL RS \4[ 9498311 package,
<State managenent unit 17> 20 The state nanagenent

atilitad Theapages ibheo st AsIyi g pesydarg bgtti€ player. The
Enabl e state, and Di sable state) which each AV clip

virpred package Elx ROMwiriuwl | BRaROMt peadedes ¢onstimei-ted by
performs _a control on whether or not to stop the

Cﬁ‘l“%iyﬁé{iﬂ B@FR&W%W‘F?%?S ig t{hﬂ}@?]loq}ﬁebﬂﬁgéﬁﬁbc?]@%@%t$ gecorded
oRisR Ealater ﬁ&naegﬁlgﬁeﬁﬁ%crgﬁﬂg ? ot i bhedacat scorage
1b§ nQEdSEF%S@?TQ? gﬁgégfngﬁt %%QE:LEQG L:Qﬁ'@'d n ﬁhe local

storage sta IS a state In

stHead¥ 1093 p gae c%s@f@aegd%%m bhexygetiad taacé@a;gaefomat
control unit 16, and
as the data structure of the BD-ROM. The wvirtual package may
be constructed when a disc is inserted in the playback device
lé00orwhenavirtual package constructioninstructionisgexecuted
by the BD-J execution unit 14. After the virtual package is
constructed, the virtual package control unit 16 controls the
playback process of the AV clip via the playlist information,
in accordance with a playback instruction from the BD-J execution
unit or a notification by the user event processing unit.
Furthermore, the virtual package control unit 16 also performs
setting and referencing of the player variable, and performs

playback operations.

[0065] <State management unit 17>
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10 controlled by the API of the BD-J application. Wen

an AV clip is set to the Enable state by the API, the

AV clip conmes to have the read-only attribute, and

beconmes pl ayable by the virtual package control unit

16. [ PBé8tatlkendhspdhenistiat e liTamanapyvetbedtsttat Gamgf of Missing
"the Enable state, 15 and in which the AV clip cannot

sgatgl ezblactape t prd\Rizakule spasradertohtassih diielip stored
16, An AV clip is in the D sable state when the AV

3 Fe 1R R o Chel Togah SRATA9 it 1BnaBTe REGFETRy 2 control

h J application. \Wen the BD J.appl i_cat, is to
© eleigfagggf O%VEP&M e SETEA 1'lcel ipgﬁyr%atcr}}{e naa_blpelag{hajtéet,‘
[obe eV Bhd RishoW f ke re20s charged 19 JHiePhsall & Stk ferred
once by the API. 70069] AV clips that are in the
ti B§i fifle SIALE t¥m tiher ddsatbi on &t &R 8LL-geasiiicedl hyformation
call ed "Unavail able clips". [0070] The control on
ishebkestoredotint enyt of tthe BELaRMtlorofthen gl istorage.
specifically a control where, when the current 25
[8GB7D| aThe dmantoratativon cRaffase ip vBifhdged Mhethigr can be
he AV_ clip .referred to by the current sub:playite
pﬁ'ﬁVSFinﬁ:laic 5% Ghe UdErAlamFERAD, caﬂar%ewlﬁwe ¥

LR [ I o J ev [ :
<BoFRp1 sty HE N ot S BB R PERAE B, IiCn oy AV clip
1§084¢ Ao @G BRABRC! BRLcENS, WV RIFEY ek heNaiaft ey adlhe 2 ko have

the playback control engine are transferred fromthe
theaybadkonsyabe tha bidte ,Stoi Beddned QPdfarslisepyeant virtual
processing unit 18> The user event processing unit 18,
phakpgsponsbrod mndased 6.5 operation input via a renote
control, requests the BD-J execution wunit 14 or_the
[0PEBlal THraPrEgPlERERBE ItnR reMBtssbRERhEC R L HROEAR] e state,

SBRLAE SRR MRy bt 0By B CETOLS SOULRL 1B virtuan
p%%%f@@' CJOW%JEQEU;E?;LA%%\} glgﬁs:r%fi% @h‘éoﬁq@gﬁle state when

and is

ate exa
the AV clip has not at all been set to the Enable state by the

BD-J application. When the BD-J application is to delete or
overwrite an AV clip in the Enable state, the AV clip should be
changed to the Disable state once by the API.

[0069] AV clips that are in the Missing state or the Disable
state are generically called “Unavailable clips”.

[0070] The control on whether or not to stop the playback of
a playlist is specifically a control where, when the current
gsub-playitem information changes, it is judged whether the AV
clip referred to by the current sub-playitem information is an
Unavailable clip, and when the AV clip is an Unavailable clip,
a DataStarved event is notified to the JMF player instance and

the playback control engine so that the JMF player instance and
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10 when a Forward/ Backward play button on the renote

control is pressed, the user event processing unit 18
requests the virtual package control unit 16 to

execute a Forward/ Backward process onto the AV clip

tife pheyidaani icstntirvatl ergyicier ream [trapl=ficed-dindicon] @likjplayback
<Pl ayback engi ne 19> 15 The pl ayback engi ne 19

shadcuttes the @B aiatfancti ons. The AV pl ayback

functions in the playback device are a group of

WSt | SHSPTt BHEREORSCEEEEaBMe iP itorheD and DVD

S ob, heu k%, VpRE SR BRF=L 4G RTE 1S E G ety co & veer
WL SRRPEhLEAS 0] fgm&%:caa@%gm EREIEE L AR .8 execution

specification of t speed) ange,

unlilTi4 be tHdhangeuadthNagcccbhepge unki@ 1@abigddltee AYrocess.
pl ayback functions, the playback engine 19 controls

Fohreeggmpem, t ehgeta dbe:macbarond:ldeomdreateacpnttodnlafprémsed, the

AVClip that corresponds to a desired tinme. [0073]

U@ﬁra?ﬂééﬁ Eﬁﬁ?ﬁéﬁléﬁguﬁétzb& Q§qqﬁ%tﬁl%@Qﬁﬁﬂchﬂﬂ&QHthn unit
k control functions faor th

i ne 20 erforns yba
1% gﬂ FepcubRen pFa%geﬁ £ %?%Fefluhxt%%sb%ﬁont heor example,
%Féfwé@g Lcﬁ le‘% Ttg hcat 01%%?1 gfetm%ec IE) ﬁgf‘:{‘%pressed
unc ? ?

I ONS pe orne HRR K engi e

thed¥s8RlevEAR piYBELLPAS &E?t Pfé JESICA LT T t«':}fé:%qaafaq package
with the current playlist 22 inforfmation and the cl

conftaolBiings. 15008 4¢xetiM 4 rrasisie 58 B0 id it e tonto the
21> The HDM transm ssion/ reception unit 21, via an

AMDWIL 1pHiogh thBefrilmiytliien Midatti niedi cudrererfyaqe)ayed back.
receives, froma device 5 connected to the HDM,
PHF@ﬂnabeﬁYEGﬁBe?ﬁﬂhgetﬁ8>deV|ce and sends

o AR SR L e e Lo e Heyos SoMeet St e
A IS TSI i o v o
tradlt:.onal functions succeeded from CD and DVD players. The
AV playback functions include: Play, Stop, Pause On, Pause Off,
StillOff, ForwardPlay (withspecificationof the speed), Backward
Play (with specification of the speed), Audio Change, SubTitle
Change, and Angle Change. To realize the AV playback functions,
the playback engine 19 controls the system target decoder to decode
a portion of the AVClip that corresponds to a desired time.
[0073] <Playback contrcl engine 20>
The playback contrecl engine 20 performs playback control
functions for the playlist. The playback control functions for
the playlist specifically mean that, among the AV playback
functions performed by the playback engine 19, the Play and Stop

functions are performed in accordance with the current playlist
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10 [0075] <Heap nenory 22> The heap nenory 22 is a

stack nenory reserved for the BD-J execution unit 14,

and stores the JMF player instance generated by the

BD-J application, and a byte code generated by

ipefidhatingh and|@ss doasi ngfontacisr. BD-J appl i cati on.

These are stored in 15 a thread manner and are

D] e HPYE threnswésstiooy deraptsion ranidl 2Xrmchi ne

inter%reter 23 in the Fi rf?r%-ln-Fi rst-Qut manner. ,

[ 0076] N FPH G AT SRRMH LT TR PRRE P IGU tTRA /Y17 G5 HDMI (High
j [Nt . 23 he . e e -

TR LRk Ehehy °, SPEUEELSe) 0 SR GEY A CH cevice

comRidRd 20 die tMICPUn fyeh00USe ol ebilhd G 1eXeddif fce, and
the native code. <PSR set 24> The PSR set 24 is

seovdso Swth -gfomp e sBeet Sigrittialg vielgstter tist gldvigeleayerected to
t&%:i abl es, and _a pl gyer state register. The player
FlTes HRATRSH &1 TR AUt IRE T2 §rFa. where

e a he. pk (g : :
HeRRpCForeasRaey G BT w300 HFOBE I BPLRESing by the
shiae ey Hpeparimicens. (SPRV) . [0078] SPRM (0)

: Lan%uage Code SPRM (1) :Primary audi o stream nunber
[SPRFI ( 2kHegpbmembeysReam nunber 30 SPRM (3) :Angle
nunber . 23 SPRMrS4) - Title nunber SPRM (5) : Chapter
nunber e (BFUCHY Fopr 4 AUTBRTK TSSINY FFSegyed Tor the BD-J

e&%a@%.%rio% ShiM ig) agggﬁl%‘g)}r%% lﬁ‘a}é Bgl%eﬁlgfgyl ir? tanc .%enerated
“Navigation tinef : Playbac ne 1 nfornation
bSPRVE ()T aPpaviela taud, 0 afiixa gy @ dede0feka-atktl by performing
a class loading ontc the BD-J application. These are stored in
a thread manner and are supplied for the execution by the virtual
machine interpreter 23 in the First-In-First-Out manner.
[0076] <Virtual machine interpreter 23>

The virtual machine interpreter 23 converts the byte code
stored in the heap memory 22 into a native code that can be executed
by the CPU, and causes the CPU to execute the native code.

<PSR set 24>

The PSR set 24 is composed of a player setting register
storingplayer variables, and a player gtate register. Theplayer
variables fall into system parameters (SPRM) showing the state
of the player, and general parameters (GPRM) for general use.

[0077] Fig. 6 is a list of the system parameters (SPRM).

[0078] SPRM (0) :Language Code

SPRM (1) :Primary audio stream number
SPRM (2) :Subtitle stream number
SPRM (3) :Angle number

23



SPRM (12) :Country code for parental managenent 10
SPRM (13) :Parental |evel SPRM (14) :Player setting
val ue (video) SPRM (15) :Player setting val ue (audio)
SPRM (16) :Language code for audio stream SPRM (17)

: Langusrgas conle f or: Tadieo nsimkeam (ext ensi on) 15 SPRM
(18) :Language code for subtitle stream SPRM (19)

- LangERR cGde f or: Chapttietd eustregam (ext ensi on) SPRM
(20) :Player region code SPRM (21) :Secondary vi deo
streaf &) SPREFPZXRT SEEdRdary audi o stream
nunber RM (23) .. Player state SPRM (24) : Reserved
SPRN|€§g§P:§§servéEE1§P ) :Reserved SPRM (27)

: Reser, 25,\SPRM, +Res e PRM (29) : Reserved
SPRM :%gservé%%§élsﬁﬁ%‘( ?f;’ : éns%erved The SPRM ( 10)
I's updaied eMmery tigaeibhetivne +dafed belonging 24 to an
AV clip is displayed. 'n other words, if the playback
devi csPRORUSIES a nelapbeek efimpl dnifcemdatidd 0 be

di spl ayed, the SPRM (10) is updated to show the

di spl &PRM nE 1(}PTS) Pohyehe andvopmdtuimg. mofiee four Kamaoke

pl ayback point can be known by referring to the SPRM
5 (10§ ﬁl‘gdﬁ@ The CPHRG N E C86d & OFo PANFE tadd M reCERERT

f th 6 d the,l de f th
gubti é§Q34§§rgofggﬁsnégﬁwﬁg%éﬁgea?g ?tggg th:t can
be setgdpy tfg )00, 81 1B BLAYELLOLHRR (WK eo)

SPRM (15} :Player setting value (audio)

SPRM (16} :Language code for audio stream

SPRM (17) :Language code for audio stream (extension)
SPRM (18) :Language code for subtitle stream

SPRM (19) :Language code for subtitle stream (extension)
SPRM (20) :Player region code

SPRM (21} :Secondary video stream number

SPRM (22) :Secondary audio stream number

SPRM (23) :Player state

SPRM (24) :Reserved

SPRM (25) :Reserved

SPRM (26) :Reserved

SPRM (27} :Reserved

SPRM (28) :Reserved
SPRM (29) :Reserved
SPRM (30) :Regerved
SPRM (31) :Reserved

The SPRM (1G) is updated every time picture data belonging
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and show default |anguage codes of the player. For

exanple, it 10 is possible to include on the BD ROM

disc a BD-J application having the follow ng

function. Nanmely, if the |anguage code for audio

tl 4:2AW ¢ BiFAG dsEp1aben. a 1 eyhestwd i) afathdptiyback device
streamentry having the sanme | anguage code is

csewesha hdwpiard bé piecrane dedeetdilon displaywsfd,t bbe SPRM (10)
playitem and the corresponding audio stream 15 is

isenppé@tan® ;ﬂl‘&)édll'lﬁadé—spiﬁéfsélsmh@%)e Q%ﬁ@ctq%wcwre
tored into_registers, each o a capacit
Gt EenTHRLAYABRK ST (RS B CPONRSAL “Bie1000d Lg the SPRM
h%ﬁgtify the SPRVs, basically indicating register
jers of the corresponding registers (note that
O 21mandasERE22080 108 Jdiiliralie Legkakebe bR (16)
the corfespondi ng registers). [0080]
asd t@anlaggubke pbagb@ck trecéhvvtRef gtreﬂg SDWH® SPRM (18)
Fig. 7, a description is given of playback
ameantetisobhay bynthe st tiralthradka@gefcoherplayertonghe like,

in the stream ng-like playback function using_the ,
apcr ghiar fatrade. ﬂl@uagﬁszqd% |afstigt pdayge - For example, it

S HERIIEE FEP o Syp AT RO RO 4155 & B PR i fation having
cBleayBack,oRg! athapand s, dayn; q;a(éh%ogaaphg Bel Bode for audic
'S

par a each other SO an A hat
s&%@%’inf £4 By DYs1P! I 1é3f1%§£at1'soﬁ199e§%d% ayl {€Peam entry
inf ormati on and that |s assigned wwth™ 25t
hpraggesdie/esahé r Lhtieage sbdeed d Ndentdieed oﬁak shorage stream
i medi ately before the playiteminformation or the
sedlectiop tavi e pAftdramplavit gl aghidhdeeonespendéicgpndpp stream
playiteminformation_ or the current sub-playitem

1.srﬁ%1=%w%ﬁn%pﬂeﬁs§]b% upBERer SRRIYF amegrevpgﬁ%e\geéy stored

BB et S Ba e VAT Bn o b rerBed it A8 giTs | Orhe numbers
ig@n @91%0 rrg%ﬁ:?h? desneclively. tgh gaﬁnﬁﬁ.%zaltlhec QYR S basically

stored ocal storage, ave a progressive

. J.ﬁtitlblalﬁlih%- register numbers of the corresponding registers (note

that SPRM(21) and SPRM(22) do not indicate register numbers of
the ccrresponding registers).
[0080] <Streaming-like playback functions

Referring now to Fig. 7, a description is given of playback
transitioning by the wvirtual package contrel unit 16 in the
streaming-like playback functionusing the virtual package. Fig.
7 illustrates the streaming-like playback function.
[0081] The streaming-like playback function is to perform the
playback operation and the download operation in parallel with
each other so that an AV c¢lip that ig referred to by playitem

information or sub-playitem information and that is assigned with
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O these, downl oadi ng of 00001. n2ts and 00002.nt2s is

al ready 10 conplete, and are set to an Enable state by

the BD-J application. Each of 00003.nR2ts, 00004.nRts

and 00005. nRts has either not been downl oaded, or has

thee rpxiegwe oatieel bbtributa d=Disbbredstate. thaks thoah storage
in the upper row of Fi 7, when the package contr ol
Wetdlf@e&[lfa§’§f8§6kt%e litgm LREeFASE LPRORT tihe £¥p-playitem

p'%@%%ﬂi%l%&?}t&ﬁ %&%ﬁﬁ%%§' %%eﬂ%ﬁfsn? slavifep darprmation
O[rrgézglﬁ tc%ﬁé\én% I&FI% :}h ﬁr ovvs ﬁe Slt g;gack

[Pzt i O@h@aypﬁ& rBWéb%gadvagmﬁs far fﬁfsféppﬁl‘l\f@wlayltems

in Fig. 7 he m ddle row 20 shows downl oadi ng

iof 9O08laRllists gy ete @n@10&@&&.,n2msoz Smpti, | 00e . m2ts,
Enabl e state before the playback position noves to

OORE 4pm@yrist erndt800 Themat oy eespies tpivedhyack Thesegausal becontents
the playitem#3._[0084] The |ower row of Fig. 7 shows
Sttﬁ’ée& ayb%ﬁ b%%@%.%“rpw NFERD RNFH ﬂq@ﬁfogér@gﬁéé@ ﬁrtGFﬁlbute

OGogHr=e: Soviiirenire ps BeSPEr bPFEaapS opBionGe gess alreasy
c@ﬂlmle‘&%deegn@ are sk E@%n%ﬁglgig s?‘é%f& byl fnl tEDSH.JCQ? lication,

Dat ast arved event 1's out put pon~r éceéi vi ng

EE@ha:Si aoved . ewvert,, cobhe. ditd aPbb6atl ANt EeGAY R $hBY not been
performng control to conplete 26 downl oadi ng of

dost0dantls, ozeha0beénndbenioatied Boiblie shatelDisabde state.
start playback fromthe point at which the DataStarved
hgvehpwnnas Eheehppgr Fo88sf Bigdedcr wbed &bevpackageheontrol

st ream ng | i ke playback, the 5 praogress of %la back
updtade p %Fr%‘fa{:&daaglﬁgilﬁg ftﬁeomea Fﬁomof: op playitem,

tggmﬁ%ggé%%h& halcg eEI) tekhaec tt J%ayg é{j] “ﬁja%z gormally
pEABEEE tl.:h@se %I%é%v\%bn?éqg@f%@{:s JQV C!lO.'LV]\:Sé l1?.‘?1&1: are in the Enable

stream ng-
state.

[0083] Themiddle rowof Fig. 7 shows the playback position having
further advanced from the upper row in Fig. 7. The middle row
shows that downloading of 00003.m2ts is complete and 00003 .m2ts
is put in the Enable state before the playback position moves
to the playitem #3. Therefore, the playback proceeds to the
playitem #3.

[0084] The lower row of Fig. 7 shows the playback position having
further advanced from the middle row in Fig. 7. The lower row
shows that 00004 .m2ts, which is to be referred to, has not been
downloaded or is in the Disable state. In this case, the
DataStarvedevent isoutput. Uponreceivingthe DataStarvedevent,

the BD-J application recovers by performing control to complete
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proceeds with use of sub-playitens. 10 [0087] The

third row of Fig. 8 shows the playlist of Fig. 3 with
addition of arrows that indicate positions to which

the playback has proceeded. [0088] The first row of

Apwgl c@dg ft neoStametel she 0M0HlmYbs to cha@mble state,
The second row shows the state of the playback control
apgl shet helara et sWeshehBt tdie W%EF‘eE%e RaA$srrved event
WS g,:h%vm in the first row, the JMF player instance in

Frie EI&%’& state enters into the stop state when

[b%%s?atﬁgci’ég@glk?&? \?‘e Olitno e %tEf an%&?gff:g%glayback the

event 1s an even i ndi ca e 1S

piabaecke be |1 chkaqls n%&ﬂt“é%%‘u‘ﬁt% the faat 33 aheedy clip

event, 20t MF pl ayer instance and the playback

of ariter plapﬁgemarmfcamfs in tite héet plapbatitm s Beoause dobnloaded
has a function to stop the operation of the JMF

apHagert itestinec Enadd o sdgileayhizckimdgwtnioly engi ne, the

Dat af tarved event is also called "playback stop

[808R{ " F190doFhoes %Wmml@ RE RREGhE Feveamied-1ike playback

ck _contraol e t 1e pl ayback st ate,
p?é’%é?ﬁgr va%?’hutgﬁ’e f)ZIL@ryll ®ince, enters into

t t Fy\lg}%q, d t. S u
[Ppg\zgulogh eﬁ’%}n erst oo jl‘:% E?[s)%tgh%kt%{?ﬂa}}mbgyglg 3 with
atiastasaeot angd-duhe tplla@ybﬁ@kcaeetﬁdélﬁr&hmot WAnshttHd playback
the stop state triggered by the DataStarved event. E
hpe0popckrdele exanpl e shown in Fig. 8, sub-playitem#1
bel onging to sub-path (I1D=0) is the current
(80BBpI afire &t sowaeF dhig. Bhehewesrehe tdiatis @fbbbk JMF player

Eroceeds to gla yitem #1 and sub-playitem #1. At the
PEGBCEr tHee meaeTs 59%%}%? et ehike, sz‘ébezpﬂrﬁmacls control

B, SATEL8 L8, B B2 8069990 M 5
thatraStar ¥ed, %\h%nﬁMﬁlﬂﬁlééfét Su@@é‘{x@@?ﬂ.ﬂ@hﬁ&ﬁ@. Ck state enters

pl ayback when the cdrr pl ayi tem
ifub-phayst & #2ate when the DataStarved event is output. The

DataStarved event is an event that indicates that there is no
data to be played back. Upon receiving the DataStarved event,
the JMF player instance and the playback control engine transit
to the stop state. Because it has a function to stop the operation
of the JMF player instance and the playback control engine, the
DataStarved event is also called “playback stop event”.

[0089] As shown in the second row, the playback control engine
in the playback state, together with the JMF player instance,
enters into the stop state when the DataStarved event is output.
It would be.understood from this that the JMF player instance
and the playback control engine transit to the stop state triggered

by the DataStarved event.
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[0091] Fig. 9 shows a state where the playback

position is reaching 10 playitem #2. in the exanple

shown in Fig. 9, sub-playitem#2, which belongs to

sub-path (I D=0O) and corresponds to playitem#2 in

WHIH t Be thepbaok lgoshownrimeRigt B, subepdayd tem v belonging
clipin the Unavail able state. However, _at this point

991%me?at%u&IBFﬁblﬂ@mG#?kﬁﬂ%ﬁ@m%gSPB BUBYPLER dinSopmation.
e

i-ndi t t I

Aier 8FoFle SURAE e LHE b PRR Pln YR 2 | 7092 mats,
%%mh@%éﬁ?ré@té%f%&bﬂ@ﬁ?ﬁ%l mb&&b@p&dl&@@b playitem
in the Enable state,” the “viftual package control unit

#£6, dananomidvaiel divbe pd Bywackhu2) fhe92it#staesedi desht should

above, in the exanple shown in Fig. 9, even if

IE000RPWRL o stordie phaubaakaes! tihe cmlhweem 8ybepsd ayt tepdecomes

playback is not interrupted. Thus the playback
Qﬁ-ﬁzaylten1#3 At the stage of the next

Ry o | s t?@”ﬁﬁ?ﬁf%oﬁ Ptk R R A ot Snfeh S8 eacning
RN R S ShE eRanp T enbhe BT S g cen #2,

WHORE3be1baghotb avingp£an b s@ Gy @EEkEEQ aba¢eto playitem #2
description. That is to say, when it is |ntended to

idowiliead takl pA¥ybhicpspoefieibadextiotby sabepbayotenshivfclip in
all sub-paths (1 D=0, |1D=1) which correspond 28 to the
@%yﬁa@r(aséabﬂ@n ofapeayi t Bawgyery heatAVté'MSpsPPénE}e in time,

|_oaded 0001, n? 0002. mZ 03.
00 %%Eftsem %é%%l%@égngtt%eé? “RELE %ﬁbbq}ﬁﬁ §1t%er not been
3. _ngt 20004, 2000
TR PACES, Patt RELOF PG BaBkall CHIE B Ty (Digpble state.

age CoO unrt

%ﬂa@zwhaléaﬁeéssm;paﬁéséﬁ gs b%ao%éqrgawgubopa%h (1D=0)

oaded. Int as the nunber sub-path
mmm%s el/Bg USedin Mistc Wl t-o berrafkongartdive sub-playitem

during a playback of the playlist. [0094] On the other

#ra el ong inhetabovie-pesir [ De<l bpey awitoanwehk Enable state, the
virtual package control unit 16 can continue the playback.
[0092] As described above, in the example shown in Fig. 9, even
if 20002.m2ts is an Unavailable c¢lip, the progress of the playback
is not interrupted. Thus the playback proceeds to playitem #3.
At the stage of the next playitem playitem #4, 10004 .m2ts, which
is referred to by sub-playitem #4 corresponding to playitem #4,
is anUnavailable clip. Thus, the playback stops when the current
plavitem information becomes playitem #4.

[0093] The following can be said from the above description.

That istosay, when it is intended todownloadall AVclips referred

toby sub-playitems of all sub-paths (ID=0, ID=1) which correspond
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respect to sub-playitens, when all AV clips including

the streans 10 specified by the Primary audi o stream

nunber SPRM (1) , the subtitle stream nunber SPRM (2),

the Secondary video stream nunber SPRM (21), and the
u&nhmphaybaquﬁ@C$nnanﬁpbabeteﬁﬁmwKEQ%V&ﬂépﬁtQh%downloaded
Enabl e state, the playback can be continued wt

a\mw@n@l VAR EE 3t°r9é32A‘17‘?d4$-p§08P3sH‘BL§Ira3y@Q%sm%’?Sotll%)l‘os -m2ts,
sub-paths are_in the Enqgle 15 sta this

2§t°r°&cff@:té £RBO B SR arf toht M p?gﬁ%cﬂ‘g&g F3E 20005 macs.
'I‘?lll%y hﬁ&c\g'ttelgo%&a\ﬁa{:ﬁér?b%g{é?i E}?agf%éo E‘ﬂoffunlt 16 should

unnecessar ows a state

wiher eorafd %{alﬁzl"'ﬁv WStipd %%U§§Eegatﬁssté@ﬂdet hewfihanged. In this
the current playback position has noved from 20

caigle-, phay themt@bbhad £ | Sulb epaehsi hgcted 6603, tifd susHr must wait
sub-path (ID=0O), to sub-playitem#3 that is referring
ficor 20008\ge2t $iofe shbr-ipg e glaygck [@DhId)e \meaﬁfISFw/{ )
is changed to 3 by a user, operatjon or. the
(OP&ilt | nt@%@t&e&y%anﬁackn |télesaB°}5Pa9‘FF8i‘th§do‘FPeratlon with

SUb%%%g?t %ﬁ?%ﬁﬁ%ﬁgéggﬁggpg %ggrrere rgyt?ﬁStreams
%&%l%rdgﬂtﬁ\éeﬁylrﬂl fgﬁﬁﬁfg ﬁeatnhﬁu 0B SoriE( S, ERkSubtitle

ange occ Int t|tIe changels

StORS hemnard sbkmi $2§ Ouaﬂetbéﬂ:oﬂaaﬁy ¢} 880 | detesth ngumiser SPRM
subtitle stream of the change destination subtitle is

(@i1t)heand2fha de yaidaaonehodde d taeamsnunbe heSERM 12120 are in the
state, the virtual package control unit 16 stops the
Epledjlisaskabadridtd plapbackeapbs gcptptma@qicmtfmutt paitinguntil

R 67 4 Rt A mﬁé@?%%w% ofhed R Bt Fe ke Saable

S ELRILLSR RO UREP B SIS LR L0 BUE Ohbymack of
e etk
AV clips.

[0095] Fig. 10 shows a state where, after the user requested
a subtitle change, the current playback positicn has moved from
sub-playitem#3 that is referringto 10003 .m2tsof sub-path (ID=0),
to sub-playitem #2 that is referring to 20003.m2ts of sub-path
(ID=1).

[0096] When SPRM(2) is changed to 3 by a user operation or the
like, the subtitle tobe played back is sub-playitem#3 of sub-path
(ID=1). The 20003.m2ts referred to by sub-playitem #3 is an
Unavailable clip. Therefore, the DataStarved event is output
at the same time as this change occurs. Inthisway, whenasubtitle

change is requested and it is found that an AV clip including

a subtitle stream of the change destination subtitle is either
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[0098] The pl ayback stops when the' sub-playitem
referring to 10 an Unavailable clip becones the
current sub-playiteminformation. 1In view of this, it
is possible to continue the playback by downl oadi ng
Bt PELUdvlcaddd Priid entthed Disaigiengracé promdvietuby package
the next playitemand by the next sub-playitem and
ddmttrdInahides stidpe the ptaybastkeadingi hii ¢ hehp By Pagkolication
target. 15 [0099] As described above, in a junp

9l fhmadletafiinzed mveitfapter  junp, the virtual

ackage control unit 16 notifies t e Dat rved a,
I RE s S EANERL PV RS E: %% FT JHmppCcurTed,
S L P ot Pt o o o

F1 QA Sl AN referred t
nur#ber SPRM (%ﬁryehng ls%%fé%{%%ye?rﬁgnunber SPRM (rZ% srred =0

dhesulSepagat ¥mVvided St spauricdatSRRM(23) , ghérelfere, the
econdary audi o stream nunber SPRM (22). By defining

Datem gt aylEt keoper ats anstpwf thesvopttlae phekbgek.

control unit 16 in this way, playback can continue

[Aq38 Ini AheuplaohackagitaiSoMhen dhep sl Iroem p?egferrmg to
12 | t h d th
FErhiras g SO N0 IS PLOCEIULS 00 o B8 B RGeS Sracion.
AAHBIRE Rt s TRe o %%nﬂdf%gtéaﬁ?t@ﬁ%atﬁ%i% Piayvack by
SRS M Mg 18 (e 4068} Storager: 1d ©i8p 52, bdig Nfegdrred to

package constructlon 30 request specifying the
o\ SRk pl&yi teth hadupgdahe tett istibi-pdugd ten &dd2hat includes
Following this step, a | oop of steps S3 through S8 is
theecutment rsttteasn eoing £ipt gyl agback Eérﬂcted and a

| ayer instance is created (step a

Ec]ﬂNF i eﬁaSo@e%Jélb%qi BPOst, snu%ﬁawmlr%}fbar%k Suphias the chapter
Pl B0, P YA 01 B B0 L psnarves
SBE k8 80, ShophliEatt] W2 s C09E0 RLER s s
ndt ty*é% MbihtabhdEBCHH N in the Disable state, is to be referred
to by a sub-playitem that corresponds to any of the Primary audio
stream number SPRM (1), the subtitle stream number SPRM (2), the
Secondary video stream number SPRM (21), and the Secondary audio
stream number SPRM (22). By defining the playback operations
of the virtual package control unit 16 in this way, playback can
continue with minimum downloading of AV clips.

[0100] Fig. 12 is a flowchart showing the procedure of the process
performed by the BD-J application.

[0101] InstepsSl, andupdate kit corresponding toa loaded BD-ROM
is downloaded into the BUDA (Binding Unit Data Area) directory

in the local storage. In step $2, a virtual package construction
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and the processes are executed in parallel with each
other (step 10 S7): [0103] (1) playlist playback; (2)
progressive attribute AV clip control; and (3)

Dat ast arved event recovery process. After these three

HYALARS 8pedh EvE aaPLIes ed sdikey Ehaee iMr@adspddbe ie is issued.
ended, and the control returns to step S3. [0104] Fig.

[1R.0x arFblawerat tdliewistgr he prapedr ewdps B8 privcessh S8 is
of downl oading AV clips. In step 511, a network

expattiete 15 thastierded PoaWdWTtoAE SRlERERF ignd affifplayer
a server device on tG; WWVto the BU directo y.Inla 1ist
IBEEER 1% fFRFRT | FTP hbngdl RP RoR T M5 iy PLay

SRR AR LA b sk b Bl b cns

'S~ wali ownl

sfp%H%" L vefihi | ' CEL meni $ i@ edfreMbqilayitem
he :%%ffF?bg%%%ﬂfgﬁggﬁﬁgﬁﬁgfrg?Egﬁg AV clip is made%my
ielihe dnakbkep stat echd ¥ el iF 5s AowhdbaGkdFigtehdse) , and
is a flowmhart showi ng the procedure of the playlist .
gileafbhtkwpngdésse threadp a32lestablighednin the virtual machine
sub-playitem information is determ ned, and the

s6hthel PHBYBSSES are GO cartek E8pRatdlehviiigh e5sk ofher (step
Igop of steps S22 through S24 is performed as

FO7ows. It is judged whether or not the AV clip 31

[p q)caj]fi 31(1)%’1%1%4‘:”;“%&%%%’ filenanme in the current

playite nav bl'e"clip (step S22). When it
15 igiaedddafe tdher rMYi6d | Bvi 81091 cB8AcHBAYakhabl e

clip, source packets between In-Tine and Qut _Tine in

e mitd=Hrpdyd et arecseady optotesm t he BD-ROM 5

anmong the source packets constituting the AV clip

(st ep 2323 thése thriceduent adee heregrompte gt pye dhiyge threads
specified by dip_information filenane in the current
23f0-PII8A + R d | MO rFRETEN. | SSRATBRaY i PRBPeSErip (step

[%%434]' \éqegn i% iissa %Eggggart showing the procedure of the process
of downloading AV clips. 1In step S11, a network interface is
instructed to download an AV clip i from a server device on the
WWW to the BUDA directory. In step S12, the AV clip is changed
from the Migsing state to the Disable state. In step S13, a
completion of the download is waited. When the download is
completed, verification is performed in step S14. When the
verification ends normally, the AV clip is made into the Enable
state in step S15.

[0105] Fig. 14 isaflowchart showingthe procedureof theplaylist
playback process. In step S21, the current sub-playitem
information is determined, and the control moves to a loop of
steps S22 through $24. The loop of steps $22 through S24 is

performed as follows. It is judged whether or not the AV clip
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that the AV clip is not an Unavail able clip, source

packets between 10 In Tine and Qut Tine in the current

playitemare read out from the |ocal storage, anong

the source packets constituting the AV clip (step

spfy)if iADbg ¢hep I eatloprbt Sonr Eelpankmbsin $hier cerrent playitem

packets which are permtted to be played back by the

ISTRN Sblayaidfakiliee cdumr distepl 82R0 em Whenobt pbs Jedge@ that the

decoder, (step S26). 15 It is judged whether or_not the

Péb?%éﬁtwpnay.atrbﬁwgaf-ﬂaébitaﬁllm:as“zP‘fléﬁﬁ F(%QW%??FWE?HJH Time
The

L Of b FOPRAP FRe I S DURU 0% EReT B CREC g FoS 2RO,

S D AT 0 Vs o 55

jeherislt uagie@dg%etth@trtla& ANog! i gnepesifi€tipy specified by
Adip_ |nPornat|on _filenanme in the current playitem or

GMlgIﬂhfdnma&ﬂﬁnsmﬂﬁéﬂmaméenuﬂnfothat|ouursean sub-playitem
Unavail able clip, a Datastarved event is generated to

igvfreamattierpl syradhaveritledl cenginel stawri Sehe - Whpnayfeis judged
instance into the Stop state (step S29), and 25 th

trh@stu agvicliRiedrs ap t(rsﬁ‘@pﬂ@bbe cLAPO ACHT G Pilgk%saoetween

I h h d
I T ks o
et % 'i‘eé IS—QSe UL hER %%tux:c%u kekleaBhard 38t Bg the AV
It 53 he roce

n ste ure determ nes

dih <%gﬁéwts§§ﬁondﬁhbngu$ﬁéfﬂééﬁ“&uQZs@ﬁ@céeb&dHEHgl source
SPRM14). In step S33, the procedure determ nes the

reukes whaetndaey perdda teldr eanbangdlaged backnby the STN_table
SPRM 21). In step S34, the procedure determnes the
ofuthen UG andx (o lsutitian ere usam kP sdie deceder (step S26) .

Kt g s berens Py ISR Pl pche Last prayi cen

(fs't' gegecon%hec&ur”e@t LB A a L r BE) | hese

cur ream e cur

s;:'re%%ggféltéléﬁf%n@édtll}? cQUH EOENnE %ﬂ eXe $YBLI USRI s ended
when it is judged that there is no more playitem in the playlist
(Yes in step 827).

[0106] When it is judged that the AV clip specified by

Clip information file name in the current playitem or in the
current sub-playitem information is an Unavailable clip, a
DataStarvedevent is generatedtoenter the playback control engine
and the JMF player instance into the Stop state (step $29), and
then resuming is waited for (step S30).

[0107] Fig. 15 isa flowchart showing the procedure of determining
the current sub-playitem. In step S31, the procedure determines

the current primary audio stream and sets it in SPRM(1). In step

S32, the procedure determines the current secondary audio stream
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current sub-playitem 10 [0109] Fig. 16 is a flowhart
showi ng the procedure of the progressive attribute AV
clip control. [0110] In step 541, an AV clip that is
specified by dip_Information file_nanme in the

dHByicami nextspkayi 4 pM thakep 830¢XEhé pidiCedutd @¥termines
playitemis selected. In step 541, a 15 sub-playitem

tlree xturswintp kayohemrywiddeo Synce &h agrkd eatsd diitndncz@Rd (21) . In

the next playitemis detected. In step 543, an AV clip

SUen SB¢.sphei pr@@e@\}re:l dﬁemmmtﬁf@n C‘WPféfnﬁaﬁﬁ fexE patbtitle

next sub- pl ayi tem and t hat i ncludes an el enentary
rpontl nt? $¥ R current stream nunmber in

@? or T8, %%’?%tgnit%m o thed st P et A4fng, in
dﬁﬂn@?xomﬂé thi, J HSQ_B‘FQ Eﬂ?&ehlﬂeprﬁﬂﬁggﬁglé%tream

oes not exrst Imt st or age, the sel ected

t/%ﬁ Qiuﬁa:era; v reades aumfd e 14hn, Hhen curraieprSdkry video
an AV clip to be deleted is sel ected, and it is

Studged whettdher corrreott tmetex%subtiahlacsctépmt oabe set in the
del eted. Wien it is judged that there is an ACclip
qurnsntdatw-gilayhee™C clip is deleted in step 548. In

h f th |
e Pigan b i Parh SRt F AU eI SRy af the
i ARy o Lhg g rent su 2 e
[Fﬂl@)(ﬁack{nog Qe?f]sgllaw 'rls%\h%'iﬁﬁ%t( %Fse%p%rtq)fled Wen

It is judged at the playback has not ended, the

o Mol f orivesort Of S1€pndrd ir| t Be Illati g (nkkti pl@yitem) that
flowmchart showi ng the procedure of the playback 5

ist oppxtecov erhe prucesst Stapitssl is seleopedn Wl cifep 541, a
obtai nment of DataStarved event is waited for. Wen

S[%‘éétaé&jxﬁéi“ elmsrt i gub ubkay Heem! t%%o%%n$m1:_%@1é§t?ra_ld
SRR Mo B AL RUE COUBLELS VAL LLDD 169 ar v cain
that is specified by Clip Information_file name in the next
sub-playitemand that includes an elementary stream corresponding
to the current stream number in PSR 1s selected.

[0111] In step S44, it is judged whether or not the selected
AC clip exists in the local storage. When it is judged that the
selected AC clip does not exist in the local storage, the selected
AC clip is downloaded in step S45. Then, in step S46, an AV clip
to be deleted is selected, and it is judged whether or not there
is an AC clip to be deleted. When it is judged that there is
an AC clip to be deleted, the AC c¢lip is deleted in step 548.
In step S49%, a change of the current playitem or the current
sub-playitem is waited for. When it is judged that the current

playitem or the current sub-playitem has changed, it is judged

33



10

20

the obtained DataStarved event is waited for. In step
563, a 10 playlist is started to be played back from a
pl ayback position at which DataStarved event was
obtained. In step S64 , it is judged whether or not
v Hdaykagkt ehd peapbavkist thrspeagedst[KEd Snddektstep S50) .
the rel ationshi ps between the current playback
Wosi tiitord s jutiyedAvheki phandlapbask baspnohagnded, the control
targeted to be 15 downl oaded. [0114] Fig. 18 shows
RIS TGP Fhe9eF4hat are requested to be downl oaded
| ayitem #1 and the

e G T o R B d s Sy o HEC e it € 65 cpe playback

- . ltals.n ssar yad ;
o PR Poobbor | noFEpcSRE: R 10ttt e ppainment
& BELLPARE L IRLMELSwe9Rak ElLI NGhEe S 48Phrved event is
sub-playiteminformation are both in the Enable state.
dotditied, €nseconthelntxtePtaydapsshatl dhbes phayicremdibletion
and the next sub-playiteminformation should be
wallEigialicopnwigreTaecafipl et ion hef dawnlfodding edft an AV clip of
shoul d be requested to be downl paded while 25 the
témrcgmalmeaiyﬁ?taéaﬁ%ﬁr\f% eRlents stdLppadyFPEm In step 863, a

Rt g e He e Brag EERE GRGkoD08D. haievback position
3[%8‘?12{5!]‘—{1 E’%gc%%fé%eﬁe&?ﬁg Q%.]%! %ﬂ#%ﬁ@%& nf %[@Eéﬁ%% , it i 5; judged

shows es that are requeste

Wt r dawpaded Wen e o rené playiiem hes ended.
pl ayitem #2 and the current 34 sub-playitem

forfiyimaNeat , i $heubepbayichenidd ofewderpaite (durdgnt playback

IS necessary that, in the [ocal storage, 00002.n2ts

residtiarutimghet BY cdipenndpbhgi R¥nraid phab2igptargeted to be

constituting the current sub-playiteminformtion are
33#4%he Enabl e state. In this 5 case, the next

l.ayi.t em.shouyl.d be playitem.#3 dt ext
iepies |agﬁﬁemﬁﬁnﬁgf’.‘?§t% ks éassﬁap S Fegpsted to be

| i .
o T s S A S e
SRRty i PhEprneMioRl 05 A Oflayiten #1 of sub-path (ID=1).

It isnecesgsarythat, inthe local storage, 00001.m2ts constituting
the current playitem and 20001.m2ts constituting the current
sub-playitem information are both in the Enable state. In this
case, the next playitem should be playitem #2 and the next

sub-playitem information should be sub-playitem #2. Therefore,
the clip files that should be requested to be downloaded while
the current playitem and the current sub-playitem information
are played back, are 00002.m2ts constituting the next playitem
and 20002.m2ts constituting the next sub-playitem information.
[0115] Fig. 19 shows the clip files that are reqﬁested to be

downloaded when the current playitemis playitem#2 and the current
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are played back, are 00003.n2ts constituting the next

pl ayitem 10 and 20003. n2ts constituting the next
sub-playiteminformation. [0116] Fig. 20 shows the

clip files that are requested to be downl oaded when

duie- wlayerdm Ahdpriremiics nbayhb el 4431 tteml #2hefoamib epdth (ID=1) .
sub-playiteminformation is sub-playitem #3 of

Bubs parksehbyrbhat,| intbedesedssryradet 00PA2t ddtkoyistituting
storage, 00003.nRts constituting 15 the current
tﬂ?‘%ﬁ‘%@?ﬁ%cplmw%d cHHRE % t‘&%‘?%gcqrh%tjewt?w the current

SRS o0 et BN e Facd g stal e s
su -playlten1#}HE?%‘ Eé%?ﬁfﬁﬁ%éfﬁié¥% %mnﬂﬁ A4 the next

ssh@iﬁzaﬁece*neqaegkagt&%nbghgﬁmIB@Q&Q Mhﬂ(@t%ﬁ #i]e Therefore,
current” playitemand the current sub-playitem

tif arlnyt ifddesataapl agedllabk, ragqee006Q4aities downloaded while
constituting the next playitem and 20004. nRts
Wenstynusaritn g leyd teex mrslib-hsl aydnzsnt wmamw/\mrformatlon
the sub-path type is the synchroni zed type,

i Pézf‘tye‘js E’Bcblf a?rFF AP P AR o ARE] %ﬁnﬁ‘é’st‘ﬂ"hjen% ath%e next playitem

| h I
REEDR RS, ROMRE RbdaTobaE PEsy o G T ieHgrmatton.
Qi if i E@g .COBSLLLWLL B! B R 1@l ta%ma%d sted to be

next “su llayiteminformatio oul d be downl oa

At 1 ddeR] wikdhi EaBtcphamt Bkl §t§h§#ﬁl@?£i‘em k#8ldd thB&urrent
bit rate (bit rate B) required for e download is 35

sead -qulagtiemasnolrnawson Bstsutadel &/ ttdnf dat af ssule-pdth (ID=1) .
clip file constituting next playitenm) + (data size of
I ipnereesasrhdhiatutimghadocadustprage + BAPY3 . B2Es constituting

BB Rl ) ST e o
SN, LR L DB PR ST Bl o e
el AYHY IRxd0 Agyiell rsef%uld be playltem #4 and the next
sub-playitem information should be sub-playitem #4. Therefore,
the clip files that should be requested to be downloaded while
the current playitem and the current sub-playitem information
are played back, are 00004 .m2ts constituting the next playitem
and 20004.m2ts congtituting the next sub-playitem information.

When the sub-path type is the synchronized type, the current
sub-playitem information has the same playback time length as
the current playitem. Accordingly, in the above-described
downloading, the clip files constituting the next playitem and
the next sub-playitem information should be downloaded while the
current playitem is played back.

[0117] The bit rate (bit rate B) required for the downlocad is
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to by the next sub-playitemare downl oaded while the
current 10 playitem and the current sub-playitemare
pl ayed back. This is because the required m ni mum AV
clips are stored in the local storage. [0118] As
cdésuilabed abo¥ellaweording to the present enbodi nent,
when a playlist conposed of a plurality of sub-paths
is toPbe ratepBayed back, the player variables

i ndi catiing the sel ect ed reans enbedded in th .

o 2y balieBeyLeSapE LAy Fader BoTRRg CRY DRI BERT: RApvitem) +
are npk pecessary: fqr; the 4pl %%%I%‘E‘i ‘hﬁcrln%enekc%ysﬁb%%yitem))
in suctessTon even it the down oa& as “not been

compl of ogh o sk SEHL SYENGuRHCRET bekgRLeRl T earm g | i ke
pl ayback. <Not es> The follow ng techni cal topics

anmongThégsfoGheov di plEykedikest ndt Ny drrigesd by occurrence
urtherbe inmor nodified for inplenmentation. Note that

o4 s ta ovedphermentas Heseaas desdesbribed EHpdorli dm AV clip

1 or to inplenment these after inprovenent or_,
EEd ¥R TOR tosPY sheqirt PaRyitaRechelifrdibel 1p to be referred

deternmined by the inplenmentor. [0119] <Pre-processjng
5 DI BV SERF SRR Th e 37 BT LER ghBr LG the current
ot ’ o ' . o
PSR SRR U Sy L TR 08 SeePiafeg gy T s
pBayi188 8hkapgyagec8ofenhiit 8 knipheakanguagedcedethe local
for audio 36 streamin SPRM (16) and an AV clip
stoehgding a subtitle stream having a | anguage code
witten in the | anguage code for subtitle streamin
[SPR8] ( 178) desvirtibberhabokenraforsd ing thegr bhe Arasdarps epbpgdiment,
the user is highly likely to use inplaylist Iaybié%,
wRaR pePiayeifbdcoBpasetapdefs PREE Add | sédﬁﬁg’fpﬁé js to be

oSSR SR % B b5 5 BT g B ATk sreans
eflb8§ael! 1hStRECLELEBLEK! Be990Ue DALY 3eLeCko, | Bnd AV clips
that are not necessary for the playback can be played back in
succession even if the download has not been completed, thus
achieving an efficient streaming-like playback.

<Notesg>

The following technical topics among those shown in
Embodiment 1 may further be improvedormodified for implementation.
Note that whether to implement these as described in Embodiment
1 or to implement these after improvement or modification is
arbitrary, and should be determined by the implementor.
[0112] <«Pre-processing of playlist playback>

In the pre-processing of a playlist playback, priority may
be given to downloading of an AV clip including an audio stream

having a language code written in the language code for audio
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order of proximty to the current playback position,

AV clips 10 used by sub-playitens fromthe current

pl ayback position onwards and including a stream

corresponding to the stream nunber shown by the

sturerantinPSPRA Y 1 6)dand sdn eam aluih emSRINIHdl . sulbdtdtle stream

subtitle stream nunber SPRM (2) , Secondary video

hapi aghanlateraSPRdE2%Y 1t teprisddendanguagei oode risamsubtitle

nunber . SPRM (22). 15 [0121] Since_ it is unlikely that,

SERETs AR IR CifdngeWLhB Sirb® i1 ofoptauaFgT RN 4% clips that

t chi he in.feature video._ this,_ kind. of

BRSPS B St et e hiSh Pafeaishen be selectea

a¥l thouUle tRBKINY oA Usghgwai t. [ 0122] |

<Prevéntingi nterruption gﬁrlng pl ayback of main

[oealoyr e<p2Pa Vi deoasd hei £Rl kowkogpr ocess nmay be

prepared in the BD-J application to prevent an

occur fancke afagchefstiat enathepatbati adt anvedgavein fdssture video

i ssued while a main feature video is played back due

sf:@r@ﬁeond@lgﬁi;qp,dé\m;i_ga@q:e@egable to seqguentially select, in

subtitl e/ audi o/, Secondary vi deo/ Secondary. 25 audi,0o, and ,

OFﬁéergyBﬁe%lB‘FtYhéowE{‘% FERFERE DlavbarknpBpafFiry. AV clips
, at -i.s .to say. faqr exanpl e en_an_ AV clip

o o b B b s AR RS A P L Ao A R Fon onwazas

aRHl irﬁ{:YuéyH%;oa Ht2am EBEFJ?@%FOEQI_iﬁ M (de RAS- RERRr shown

in the Enable state, the folflowmng nay be perforned

bbeflos euriensubr phayy RRiNet veamthlMee A¥YPRM pP1) § thE subtitle
reached: (a) the BD-J application wites, into SPRM

stieam puslperiSHRM Val ueSeamhdaty ng ddrasttremshumlaer SPRM (21) ,
has- been sel ected”; or (b) the BDJ application

- Ofr PPESNEPRY fRA1g0SERSATANBMPEIMSFRIDER 2f- an AV

BheRy (et R R e iR DLkl s S BBt e
. o >~ ta: . .
PR3k, FRLBCLLERRLEC o8 phle Featunl RIS thty geina of
stPecBRrd apdbiEatiNpaaR 1R8N eoba CONERLaMl W thout making

prevents DataStarved evént from bei'ng 1ssued. This

theousss wait.
[0122] <Preventing intefruption during playback of main feature
videos

The followingprocessmay be prepared in the BD-Japplication
to prevent an occurre:r;ce of the state where DataStarved event
is issued while a main feature video is played back due to the
delay in downloading a subtitle/audio/Secondary video/Secondary
audio, and the playback of the main feature video temporarily
stops. That is to say, for example, when an AV clip including
a stream corresponding to the current Primary audic stream number

in SPRM (1) has not been in the Enable state, the following may

be performed before the sub-playitem including the AV clip is
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al so applicable to switching between streans perforned

by a user 10 operation such as switching from Japanese

audio to English audio. Wth the structure where the

BD-J application prevents an actual occurrence of a
reewhietd:n{p bicha B +EappduichthiomwBPRM ( intd $PRY (1) , a special

possi ble to prevent a playback of a main feature video
velom befagatingpplat t e Gtaraay hassbegrospleehfali neht (P) the

2>_A deicri%tion i S._now_give f the

B R R FoF 2L PP < LERFos PRYT GR 1 FPOCR008 (L FT9am qoer of an

t t. . .01 L t f
ARUELER, gt s L0, g U etk o o
aMBEG 25 He%‘%%ﬁ]@.rrfed $1 5 @3NS e OBt . a2 BOHER] cdhen®? haSOMprepared

one ‘exanpl e of the structure of an AV clip. As Shown
ohnthiegdidk, ian alVaglde inS palirairadi dyy four téydlexd ngpssle. With

or nore of each of a video stream an audio stream a
sprbsestaticonr2s tgraphi-damppl bant i P@carapdrinrm a control which

interactive %raphics stream The _video stream . ,
PregessenPatasparvefy eVeBEoL 5AN BBeBHIAP§UGHdeo S RYOCess 15

T 5T 8.2 SR LA K S A v
o@?@agﬁ'o%aél}fcﬁlé%' Owi P%H@ QESIOH; ga%%r%%%@ 408 E}_ﬁgi £8h audio.

reamrepresents su the novi e.

whehneky Healfe ohdiriatye \Hislep a_(ﬂﬂgﬁﬂ'c%}tq(dm PRe@ents an actual
screen. The secondary video is video displayed in a

osfalrenser e€nairevwihe: ited o iad et reHe switehdali 88RM (1), it is
graphics stream represents an interactive screen .
poeeabde by misspousi ap Byback mhemals nrturesyiden. from being
The streamin each AV clip is identified by a PID
SEEPPELaSIPOreidM- is allocated to a video stream
used as the video of the novie, Ox1100 to OxIIIF are
allocated to the audio streams, Ox1200 to Ox12I F are

ghbogat enb8ailEne 2»

A description is now given‘of the AV clip (XXX.M2TS), clip
-information file {XXX.CLPI), and system target decoder.
[0124] <Internal structure of AV clip> |

The AV ¢lip ig a digital stream having an MPEG-2 transport
stream format.

[0125] Fig. 21 shows one example of the structure of an AV ¢lip.
As shown in Fig. 21, an AV clip is obtained by multiplexing one
or more of each of a video stream, an audio stream, a presentation
graphics stream (PG}, and an interactive graphics stream. The
video stream represents a Primary video and Secondary video of
a movie. The audio stream represents a Primary audio portion

of the movie and Secondary audio to mix with the Primary audio

portion. The presentation graphics stream represents subtitles
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presentation graphics, 0x1400 to Ox141F are all ocated
to the 10 interactive graphics streans, OxI BOO to
Ox1B1F are allocated to the video streans used as
secondary video of the novie, and Ox1A00 to Ox1AlF
farethkl| ooatied tThéhPravdirp sideanssusediasryevodear @isplayed
audio m xed wth the main audio. [0126] <Miltipl exi ng
off 2 RCEEEDs> T FegongRracHARRD: Eal wd@ﬁc%smbw%elmv small
C|IES are It| Iexed FII‘St|¥ .a_videq stream
e

SHOEFE stte ar eTOF e SPEEGARY S 0BG EP é‘éls "stream
rb@&gsgﬁ%p%{f #%%%i%‘%ﬁ%% (gecond c@@atec?ngyvecfﬂk%smg GUI

nver acket's sequences, respec

‘ c(:%ﬁbﬁéni:@%n 2l Eb&:@éﬁy '?neprs%srpe'&trrﬁlh%&ﬁ %I%hbﬁpsis\flv) S8Bhtified

and an 20 interactive graphics stream (Seventh

bgr & popverret exdmpPES opacket isequeseasedr espackiveby stream
(El ementary streanms), and further converted into TS

upadkas skguendes,of edpeatdawiat y GRIFAM trooWxl11sh aA¢ allocated

Clll%ie( Fourth row) is con‘gosed of these TS packets
PIESIEEP HrRTes st PEha? 0 250] GrAZL Frigfe @llocated to the

tes in re detai.l the v o stre
Pk pEEREe i BER L b dr e it (B A a6 (T Thgplea o the
. j t
LEEENaGR o R A A Sl dd B LR B R 1 B cea o
tBROMS $8ramkals SegueicEon@RERINRE DY A BB BY a(x’ﬂf 0%1A00
PES packet sequence. As shown by arrows 39 yyl, yy2, ‘
tyyGxBRIUF yyde dlboodted tsd damarlicompasethofusad as secondary
plurality of video presentation units (I picture, B

apfisoumaxe® pithutbe. matheauddeo streamis divided up
into the indjvidual picture and each picture is

[8tefbd TW%W%%’H%&%]‘A‘& ‘FEIESPEacket Each PES 5

o B Rar IR o i SPHy e P VIS et splexed.

F?Egﬁfg g Ul%e%aﬂ%rﬁ)fan& hgnP gdﬁﬁc@reaﬂ{]d(@lg§ row) are
Decodi ng Ti ne-Sta that is a decoding tine
rREpébt evel oI 88T Ertde Pevd aash Qfadiie: BEFRAHERS (Second row)
and further converted into TS packets sequences, respectively
(Third row). Similarly, a presentation graphics stream and an
interactive graphics stream (Seventh row) are converted into PES
packetsequences,réépectively(Elementarystreams),andfurther
converted intoc TS packet seguences, respectively (Fifth row).
AnAVclip (Fourth row) is composed of these TS packets multiplexed
on one stream.

[0127] Fig. 23 illustrates in more detail how the video stream
is stored in the PES packet sequences. The first row shows a
video frame sequence of the video gstream. The second row shows

a PES packet sequence. The third row shows a TS packet sequence

obtainedby converting the PES packet sequence. As shownbyarrows
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[0128] <TS packet sequence> 10 Fig. 24 shows the

format of the TS packets ultimately witten in the AV

clip. The first row shows a TS packet sequence. The

second row shows a source packet sequence. The third
Yidw Songy 3aanAwicd i phe[0lde) shsesmohn qqmnqs@d PEs plurality
row, each TS packet is a fixed-]ength packet

Ogoﬁéﬁi?,?l Bﬁe%?ngﬂ;[i’)??e?flﬁstﬁeéﬁe‘-?l%%ﬁlf‘?n r?g R:'rﬁtélrrr?at FoRpicture) .
Pl D

TREDigRS it A e St FEE N ad i Bud it es, ana

eaeﬂ 18{89@{15%%%% l;ﬂé%ayl&&’&% aA§%§r}_9<¥¥Eké1£‘ tB&ch PES

second row, eac I's given a 4-byte TP Extra

pheRderna s o kbt se@rané%i Iy & IEFER a2 dpa TRk - Stamp)
Such 192-byte source packets are witten in an AV

thbtpis dheidPl&Eyt timbleaflerhes tmirasuraforemtd dm $hehpayload of
an ATS (Arrival _Tine_Stanp). The ATS shows a transfer
theRES pagEckt anfiachTE h@e@q@m&m% Stempe that is a decoding

transferred to a PID filter. The rce. p S are
Ch R ARGl EnPLRG RS QTS howe SRIRAG ik (1 HRppacket

n nenting fromthe head of the AV clip
[érggsﬁ]cg%qfedp%%%@g(sgguce packet nunbers). [0131] In

addi t 08 gﬁo@@%lﬁaet Foftha AHE Ghe ¥5IRQKkTUWDLI L] RSt @DNFwritten

the It ke, the AV clip also includes TS packets of a
iRAThé RProraip . ASSRCifdlrsean rbabkBpws & Bdpddkogrswgudiwe. The
Table) and a PCR (Program 40 C ock Reference). The
sPaPnehoos shdwd ofscurRMl paseeti Betthend¥. cThe,thmd irow shows
regi stered by the PID arrangement of the PAT itself.
arhAVpRfFiBtores the PIDs in the strearrs of video,

subtitles the like, ttribute

(PP ek GO T8 SR FEE E6 M A B B0 PACKRE e £4eg- Length

paBRe }éaé LU, ﬁ %r'ﬂ%‘ﬁr—% & AL 40 Eg§r?Yn§| :’[ﬁ)fcrrn-lraht_elon such

escri p ors |on SucC as Co
ab"g BEABL AN, i SPOMG G Bel-bef, GORYLNEB Afhie TALLH}idhd Storing

permtted or not permtted. The PCR stores STC'tine
datfor Netié GELpRERSRENSTa @ ivd Al Sdskonted in the TS payloads.
[0130] As shown in the second row, each TS packet is given a
4-byte TP Extra Header, thus constituting a 192-byte source
packet. Such 132-byte source packets are written in an AV clip.
The TP_Extra_ﬁeader stores information such as an ATS
(Arrival Time Stamp). The ATS shows a transfer start time at
which the TS packet is to be transferred to a PID filter. The
source packets are arranged in the AV clip as shown on the third
row. The numbers incrementing from the head of the AV clip are
called SPNs (source packet numbers).

[0131] 1In addition to TS packets of audio, video, subtitles and

the like, the AV clip also includes TS packets of a PAT (Program

Association Table), a PMT (Program Map Table) and a PCR (Program
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when the PCR packet is transferred to a decoder, in

order to achieve 10 synchroni zati on between an ATC

(Arrival Time Cock) that is a tinme axis of ATSs, and

an STC (System Tinme Clock) that is a tine axis of

CRoSk redebéhee) [ 01B24 FAT.shthwexp RIS A e Rt aitsed in the AV
structure of the PMI in detail. APMI header is

cdiipposed ist regeéstepedfoy hbePMID andangamaitopinehe tRAY 1tself.
15 in the PMI header includes the |ength_of data

TRRCTIEE &F - st bie PP énv%ﬁl%ﬁttn?@wfh\@a%%?f jgydio, subtitles
ptars relating.to the

ttached f_des
2 tg’f g Ié?épaa’i%s"%%@é%b 2 We é}e’- aﬁwrh%%zaxé?spogdlng tothe PIDs.
Thgf 9{4&‘355_98 ﬁgghygi‘lggg QS@EH@‘E&%OQ&SE% Olto thﬁ AV clip.

information 1s rsted int escriptors fter

THE ST 4 i Qi tsort Shavel W ot i2bh 8hichifr88pPfesit@sMinformation
information (streaminformation #1 through #N)

shelvahgnhdthd:heosyirqos theAvdadp s paeniviebigr ndapermitted.
gl ece of streaminformation is conposed of stream
eRR ptores SEEAHLme Lsﬁbm};at hPoroRtiesPEUEnGEoan ATS showing

stream té e for identifying the caonpression codes of
whRB e B ﬁpagk@ﬁje%ﬁrppef egredirRames G hut B 9F6ier to achieve

| nf | h f
Sy RC BT a5 Phy PRFBoahe 2HoRar FACRATER, TEBe, RASkKIpeRat is a
gtﬂesﬁférﬁ IA%g%heﬁnéV | drfs {légf HDQW tb@oé}é)cl:hgthfé a time

een explain The foll ow ng scribes the clip

akAkoprBbres Ehlepirgsdet ail . [01331 <Clip information
file> 41 Fig. 26 shows one exanple of the clip

[DnBoi meFign 25 érplabachtind dptienboruatioa df ltéie BMT in detail.

managenent information for an AV clip. The clip
Alwmﬁibﬁsfdll@%at rheneor efome BHTF es%i@?@@ﬁ%*émn written
the-AV clips, and are eaclllwn‘3 of stre

5t FE?bB’E“E ReaffF ol RALHERS ahhS f16£§4]m|€. @‘d% in the
Pﬁtﬂ%or dat % Eﬁaﬁnl‘r oa]:detlb:%sSttrt e%ll t rhg %?raéltzﬁylr %f descriptors

1 on ovvn In apl ec ute

rbﬂé@&ﬂ@t i@ tﬂé A‘@%i&%‘f %E‘:ef °a1§1§8§e&" Dretreagie stireameader.
in the AV clip. Eac

Informat:r.on such as the described copy control information is
listed in the descriptors. After the descriptors is a plurality
of pieces of stream information (stream information #1 through
#N) relating to the streams included in the AV clip. Each piece
of stream information is composed of stream descriptors, each
listing information such as a stream type for identifying the
compression codec of the stream, a stream PID, or stream attribute
information (such as frame rate or aspect ratio). The stream
descriptors are equal in number to the number of streams in the
AVclip. Uptonow, the AVclip has beenexplained. The following

describes the clip information file in detail.

[0133] <Clip information files
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pi ece of attribute information has different

i nformati on 10 dependi ng on whet her the correspondi ng
streamis a video stream an audio stream a

presentation graphics stream or an interactive
graphreg . steeanbwb0d38] ckampneecee ehevilep shi6afiation file.
attribute inf ormat ion" carries information

Earbl atlipgimbatmkt hon of i tenpe essiayemnded iifoematdiem £ an AV
stream was conpressed with, and the resol ution, aspect
CLaPi-o Bie cflipelnienatiend igiescare oh gpictanagearefpendence
conpose the video stream [0136] Each piece of"audio
witHedhfafty (WdPE i A} S o‘?‘\ad&a‘??fp]%%secf Phr et raR actribute
Lncluding what, kind of conpression codec the audio 20
lé?%éﬁ%&%&? 389p?8§§¥dm%9fh, how many channels are
(bishydedid) the g SLACAMMRNTENY LAR0UANRSY Naceribute

audi 0 stream supports, and the“sanpling frequency.

infermatebaRt i BN shBwhhie: ¥ide@ 75td paste diftdittt®ute information
infornmation and the audio streamattribute i nformation
ipsregedténedpliopesash UEh cds eanht sakeant innclod A7 clip. Each

decoder before 25 the player performs playback. .
PLeEs7]°oFi Frgikitens @4%-‘@3@3&91@ st hdighergniggpinformation
0138], As shown_ in Fig. 28, the epntry map i s tabl.e
d{EHFBS]r‘rHEi%‘hW eité‘ﬁrnljh%T%%‘-’ 5%%!79%‘?‘;%“2‘ SEIERTPTS INGWEY Stream,
[ : ' of ' fr caoded | e . .
R e e L B g o spperaceive
g¥hfB9c8t LeaBkiN the AV clip. Each SPNis the SPN of
thée AV clip that the | picture is at the start of.
[P0189] Hietiepiaceaifreideo BTbeanchtar 1SN eSO il Pon" carries
same row in the table are called an entry point. Each
infAcrpapdpnt ihasuding Swieat riyimpdiof dddpessdiomttiogiecatye video
referred to as an EP_ID) . Starting with the top entry ,
SBBEAT, WathCONPRES sart Whthy yof the pesplutipe, asgpegt ratio and

fgﬁ%ntg hqxg uccessivekéiincrenen%%P entry point | < video
TERT RS BhSoS 1RF FA/el SR SpLerry CoREOse ©
skpgation of a

[0136] Eachpieceof "audiostreamattribute information® carries
information including what kind of compression codec the audio
stream was compressed with, how many channels are included in
the audio stream, how many languages the audio stream supports,
and the sampling frequency. The information in the video stream
attribute information and the audio stream attribute information
is used for purposes such as initialization of a decoder before
the player performs playback.

[0137] Fig. 28 shows one example of the entry map.

[0138] As shown in Fig. 28, the entry map is table information
listing PTSsandSPNs. EachPTS showadisplaytimeofanintraframe

encoded image (hereinafter referred to as an I picture) in the
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file of an AV clip corresponding to an arbitrary point
on the 10 playback axis of the video stream For
i nstance, when perform ng special playback such as
fast forward or rewind, the player can perform
vDHOE S &t iteleeats| ¥1 3 { hadclaEry 2isnghAVSEN i gl tHay AV clip
speci fying, selecting and playing back an | picture
thagi sher Bdpi¢hutbeisnatythepstAmteptry map is created
for each video stream 15 nmultiplexed in the AV cli
[ﬁhé9bntﬁ%rﬁnaﬁspﬁﬂé'ﬁﬁnaggﬂsa@E@r@mn%PNt%PQWﬂ}%“-FOf@@F row in

now, g and the cl on file h
thgvsab%@eﬁr%xm%ﬁ@da \EREt Relobl, chrfhrEot Seethis bas an
i 4
O i e R

w:?ﬂﬁt@ﬁ%t@é eénﬂgyg%ntl3 WwHIC 1S MW A Gy 23inkheDp “07, the

system target coder 13 i's conposed of Source
eHEPACKBLNEST hadda stidd es3e IR Drddtdmers: 33a emtrB3poiat IDs.
primary video decoder 34, a primary video plane 35, a
Usingndhe yentdgomaecodee BBayarSeannaaﬁylﬁwdébezgoﬁﬁéﬁ@n of a
37, a PG decoder 38, a PG plane 39, an | G decoder 40
fhke o6 %Fa?% @iip acwr%mn@aagoteeeadérbaﬁraay point on the

d dio.d
plFgester %’05—‘%@3{:’3 P T ot SRoRAaer - 4<h Berforning
égéd'gl Q%( %%CES_EEZ r@laﬁ §gbré‘9{§c‘i P& rlayer can
ource rans erre to t e systemtarget

pdesgdgr ﬁéceﬁéiﬁ%céﬁfHB%enE@yp%Eﬁbutaaﬁa§$ﬁfi&gt he TSips, by
packet o the PI [ter. In"sending the TS packet,

spbeisplinge slepackehd zand asljangisg theck iare Iofpiicnpue registered
into the decoder in accordance with the ATS of the
idehe:eemackaap-s Myrentepesian dal tysathe Sotrgach video stream
acketizer transfers the TS packet to the PID fjler
mHEEéP%IPﬁadtJ@ £Re 36 Eaid -ngThEt S OFY MRPSARE B Mafiadeg according
¢ bnstant when the val ue of the ATC generated by the
%J €ounter and the value of the ATS of the source

[Qf&!ﬁ?t t?g?‘ﬁ%”ﬁow, the AV clip and the clip information file have
been explained. Next, the system target decoder 13 will be
described in detail.

[0141] Fig. 29 shows one example of the internal structure of
the system target decoder 13. As shown in Fig. 29, the system
target decoder 13 is composed of source depacketizers 32a and
32b, PID filters 33a and 33b, a primary video decoder 34, a primary
video plane 35, a secondary video decoder 36, a Secondary video
plane 37, a PG decoder 38, a PG plane 39, an IG decoder 40, an
IG plane 41, a primary audio decoder 42, a secondary audio decoder
43, an audio mixer 44, a BD-J processor 45, a BD-J plane 46, and
an adder 47.

[0142] The source depacketizer 32a, 32k interprets a source
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identical. 10 [0143] The PID filters 33a and 33b
transfer TS packets output fromthe source
depacketi zers. Moire specifically, the PID filters
transfer TS packets having a PID that matches a PID

pheRutr efahof erptahineket ovéten ety decdaerderpdertracts the
the secondary video decoder, the |G decoder, the PG _
TScpadieet, tarel aedids dee Gifepacketheo $éwoRABr§LiBRaUdile sending

decoder, depending on the PID of the TS packet. For ,
thesTamacket i ghensovrge HPaghe BRRORIIRSES pheKetme of input

IEHdeside” 3 4R ying Ghe AR Copn T oo packet.

6 & f I '
A | BELBL JURSREOMBE VX o T pacies
tbr 8RS fert 8d 169 Lbe o281 ABMhAYEdBRARRLeTSE the AV clip,

packets having PIDs Ox1A00 to Ox1A1F are transferred

atothbe inecandarheaudhe datadebf Thepatkeyenkawtnd by the ATC
Pl Ds 0x1200 to Ox121F are transferred to the PG

cdunbder angndHES vegarsketfs tiwyiALS PP DstitR 1900 €9 EREUEF become
are transferred to the |G decoder. 25 [0144] As shown
ifgnfFiigal28, the pl ayback device has two source

ST R SPer S B0 O B s
FLORARHLL S8 ti"eﬁgk%gﬁlj&g?g . b%&? sg:%g i?@.@atlliﬁ' , UePTD Filters
clip erre &

set processes a trans rom-t read

thahbeerl?s pafetdesubgpat Prd e d satdhelhg PID required for
synchroni zed type, playback is perfornmed with

plgpbhrarioehe pirimhetwaeled decddet| thersefoenrded-t videodecoder,
the primary path and the AV clip referred to fromthe

thgblpaerodarent he @Gsdcpdeh. thpeauilsomtrradaic REdH 6gcondary
type,. playback is perforned withaout 5 sgg%gronization

BB RS AR AYERFTPI RS LB TP 118 Of 't ThB2MERH - phph instance,
.and. the_ AV cli reg r gt() onth% sub- pat h 43l .
. - 1011
180805, F8R, B61 b5 BECAL:  S4TRab 5 Bt [T LN E 10 is
tgaﬁgga&%an%d%@ i1 kevbYh el deb@dRl, MY pefie®s having a
ecoder extracts

PIDs 0x1B0O to 0x1BlFare transferredtothe secondaryvideodecoder,
TS packets having PIDs 0x1100 to 0x111F are transferred to the
primary audio decoder, TS packets having PIDs 0x1A00 to Ox1AlF
are transferred to the secondary audio decoder, TS packets having
PIDs 0x1200 to 0x121F are transferred to the PG decoder, and TS
packets having PIDs 0x1400 to 0x141F are transferred to the IG
decoder.

[0144] As shown in Fig. 28, the playback device has two source
depacketizers and two PID filters. One set of a source
depacketizer and a PID filter processes an AV clip transferred

from the read buffer 11, and the other set processes an AV clip

transferred from the read buffer 12. When the sub-path type is
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i nformati on such as a TS header and a PES header,

extracts a picture 10 in an encoded state (I picture,
B picture, P picture) , and decodes each frame imge
in a video stream at respective predeternm ned decode

thienemdH¥iG) i 248 tgpeeplldylefck heyerduemsd wnsh symehronization
primary video decoder creates a plurality of frane

beirwgesn. thise At icddpy redrgeedd écodaom dhsu s iMeeyf Pakh and the

i mages to the rlnary vi deo pl.ane 15 35 |n accor dance
A% £ lPhéeF@§5@ét FeelBPE PRy FiheRatprs)Wh Siup-path type

g R RS fﬁ@ﬁyévh%é'edé? Heriilyea wishou:
gg i 7] orf RRRGH 516 tg'xlée Qéﬁ}%@'ﬂ Lb%?(krtd?n the main
t he conpresse €o s c anged I n accordance

pwthh afidl @@ aht Idily eefed@d04S] e tHd naily-patleo

pl ane 35 stores frame i mages obtained by the primry

[oided deThvelepridarf0idiedhdesedendary hiadem decbiier. While
36, having the same structure as the prinary video
agraneles ingdat s thedotfifivy ofhapTiimauly vidredaapyjer extracts

.video stream and wites resultant res to the 25
1 éeaﬁlagﬂyn\ﬁ%%aﬁ|aa"ﬁ%h%d§6&?%%%£ héeHeFe SPECHAGRS = picture

i 2R R el f T i LG FE] =RERES: %ﬂd@g)\icva 389 PAAR%ecodes

ores al ne t'Hhe Sécon

e&bﬂegrgﬁa@ogﬁég@Gln [Q14HThe Ipegérﬁjeé:@qzeé'sp’& tEixtd etermined

and decodes a“presentation 45 graphics stream from

debedES paskelrsrd)Npuhsfd edsihe so6Wltese depackebnzershe primary
and wites the resultant non-conpressed graphics data
vﬁdebhéeéﬁdpkanzeaneaec@ﬂ@m&ﬂiwytﬁffespeoiMagedLsﬁﬂuyprimary
times (PTS). 5 [OlSOL The PG pl ane 39 stores
VAGROCHHPPRSE i tgtshEBS e lrr[a@m]:ow pEigegygeideo plane

o801 kacks and Secpdes a0 | ILSLactie ABNLES ines (ors).
Pg?,ggﬁ):i%;' 5§r¥1§re§£‘ijoﬂw 'etn%%éll?"% r %%%&%@ Of n-t%%nmgéégd stream
multiplexed on the AV ¢lip include MPEG2, MPEG4AVC, and VC1, and
therefore the decoding scheme used to decode the compressed video
is changed in accordance with stream attributes.

[0146] The primary video plane 35 stores frame images obtained
by the primary video decoder 34.

[0147] The secondary video decoder 36, having the same structure
as the primary video plane 35, pérférms decoding of an input
secondary video stream, and writes resultant pictures to the
secondary video plane in accordance with respective display times
(PTS) .

[0148] The secondary video plane 37 stores frame images obtained
by the secondary video decoder 36.

[01492] The PG decoder 38 extracts and decodes a presentation
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data to the 1G plane in accordance with respective
display tines 10 (PTS). [0152] The 1G plane 41 stores
non- conpressed graphics data. [0153] The primary
audi o decoder 42 has a buffer. Wiile accunulating
gdapnits idhedal f eromt kteprTsappcaediso dgwadefrent rEdet ssource
informati on such as a TS header and a PES header, and ,
depatbenizé s alahid wstitesnt de il Ifraste 8ONEOIFIEsSshgraphics
non-conpressed LPCM state audio data. The primary :
dataiter gg’@oﬁ@rpje%ﬂ%d{%aﬁﬁ@rdéﬁf:ﬁi‘ﬁje aﬁﬁﬁ&?%@t‘éen%&sﬂ}éy times
audio m xer in accordance with the respective
(BFﬁ back tinme (PTS) . Possible conpression encoding -

thREPTL Sl RO UAL 0§ LR DULLA DL GHEHL0B N Mg bLPdata.

and therefore the decddi ng
[5ehere tsedrd oadesade 44 hexepapressed avdbaekssanhangedactive
in accordance with stream attributes. [0154] The
gsephndar statgino fecndehed3rhapache tsanenptt uftrome theg source
the primary audi o decoder. The secondary audi o decoder ,
depapbetdrarsderadivng tefs bheirartl Gt AGINEARIEFsed graphics
stream _and outputs resultant non-conpressed, . .
AR PRNKG (4% TR B 879 aih SE6 OF RBS AT bE I S PG ve display times
(g% rdance with respective display tines. Possible
%Eression encodi ng formats of the audi o stream
h pl LPe L nghHd Ldl 52bPhdes data.
D To g fhererire TP e o ing e hons
[bged]t 0 WRcOge: hheyC o ies S@dc 88610 45 thangedouffer. While
accordance wth streamattri butes. [0155] The audio
abcxend 4 i xegs{edspin £hpdaeEdarh et inoprivapyessbid dagdiler extracts
data output fromthe primary audi o decoder and the 5
inSnrmehprossedhandi @ Tatkeatepand roREh&esdSsndanyf performs
audi o decoder wi th each other, and_out

.t h
2gd@l t §htealdi §°F8d8 sPERKEFSLBE tFE | E%@%l%oi%@ﬁ‘?ﬁgpfessed
L?EMQSE% %e%% Eo4%a%%9°d%ﬁe9§§9ﬂé£§ gahgo(bgcgggroﬁutputs the

obtained audio data to the audio mixer in accordance with the

respective playback time (PTS). Possible compression encoding
formats of the audio stream multiplexed on the AV clip include
AC3 and DTS, and therefore the decoding scheme used to decode
the compressed audic is changed in accordance with stream
attributes.

[0154] The sgecondary audio decoder 43 has the same structure
as the primary audio decoder. The secondary audio decoder
performs decoding of an input secondary audio stream, and outputs
resultant non-compressed LPCM-state audio data to the audio mixer
in accordance with respective display times. Possible
compression encoding formats of the audio stream multiplexed on

theAVclipincludeDolbyDigitalPlusandDTS—HDLBR,andtherefore
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JPEG format) transferred fromthe BD-J execution unit,

and outputs 10 the resultant decoded graphics data to

the BD-J plane in accordance wth a display tine

desi gnated by the BD-J application. [0157] The BD-J
thé aecii i oeRemgnad €5 didadelenedeshiyedded aBBid is changed
processor 45. [0158] The adder 47 instantaneously
iguperonpases whehdstaeam ettémriblfeisn the prinmary video

| ane, data written in the secondary video plane,

[§h§éLmth%ﬂd%ﬁmmm§nt§Bnaﬁéjsmm%§AMHq%%ﬁ?¢¥ﬁ?ﬁ§-P@mpressed

Lane, d d | in the, BD-J plane, and

B3 APE ne PREH (Hr™ SPerPRIBSEN (R bndpHigder and the
Lewi Si | Lke. .

o R e R PR b A Moyt B g B0 0hagTy audio gecoder

wi Phesgaah é&ﬁafyuaﬁdiBueEﬂegiEHeeré@hmtghe BRaROM: o a speaker
pl ayer nodel so that the playlists can be played

obacke 10R60] <Enbodi nent 3> In the present enbodi nment,

a description is given of a 25 detailed data

[61FELt The GDthepicadser 4hfdgamisograpid diowate (in PNG or
determine the current secondary video stream [0161]

JFEG fogpasndicrrpkenatd famehe ~greF e bty bRt and outputs
i nf or Lon..As shown in Fi 30, the ayLi.st .
ch e el a4 T B2 A rRerRR R FRIGIaP SR 12ne in accordance
i 0P t dati.rz ' t Ry P
O et oLy SbRe: AP ePRSF AL, RS PRianaEh oS
[6f§@¥L$ﬁﬂe|Hﬁiﬁ{ﬁFéﬁ@ Expsedpb b 0grdphS8BPahBa decoded by the
I nformation> 5 ile MainPath is a playback path
Bhlaf i pedcéosodbit BCl i p being a primary video, SubPath
is a playback path defined for SubClip that should be
[@YFR&hr Jhieadder ¢A s tintaned @l bRFuFeyimRosesdise daga written
.internal, structure of the Subpath information wth

iR % DIFER TS Vi AGC: RL88Shy AR he W ibWPRCH! tdifcFecondary video

plane, data written in the IG plane, data written in the PG plane,
and data written in the BD-J plane, and displays the resultant
superimposed data on the screen of a television or the like.
[0152] As described above, the present embodiment achieves an
internal structure in compliance with the BD-ROM player model

so that the playlists can be played back.

[0160] <Embodiment 3>

In the present embodiment, a description is given of a
detailed data structure of the playlist information, and how to
determine the current secondary video stream.
[0161] Fig. 30 shows the data structure of the playList
information. As shown in Fig. 30, the PlaylList information

includes: MainPath information (MainPath(}) that defines
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10 Subpat hi ncl udes: SubPath_type that indicates the
type of Subdip; and one or nore pieces of

SubPl ayl tem i nformati on SubPlaylten().). [0164] The
| ead line hcl indicates the close-up of the structure

Mafinbhe hSubay bLiepu L Af orifdinitidd [(BLBShtBUDP ayndtemiefines

defines one or nore elenentary stream pl ayback paths

Sub&tthre separate from MainPath, -and is used to

i ndicate a type of how the SubPath is synchroni zed

[RiLER] Mai nPaPl]aYW%ﬁ SPraAtien usBsP3a8abipat h bf SubPath
Ee Primary audi o/ PG | G Secondary audi o/ Secondary

IO gEBatERB>SuUbPl ayl tem i s synchronized with 20

VA PRk 0y LBRL iRes, FLay é%%%&g aih et ndd®or Mainc1ip being

el ementary stream USE

abBEknbbe Bl SIENANYDSIH 83yl fflaﬁs‘éék %%%e‘ﬂr{?&&lf‘o& SubClip
(nanmely, Subdip) that is separated from Mindip

thhat shsulgedebyyReaybhemeanwihes MaiinRalth .si de [0166]
The follow ng describes the internal structure of 25
[SLBPI ayFigm 3As shwews cbide| intekokli r$t|1'iug:t1ma Of the Subpath

di cates, the ubPIaItemlno mati on .i nc
1m%pmatﬁpar%32§]i1 é)/ s :an icated by t e arrow hco, each

Sugﬁggjﬁ ql1qﬁem I nn%lllfr)r%%' %%%%ftatalgﬁen%l th¢ type of SubClip;

ahSyrtmé’l afl t gBred"piddes " %mcsﬁbauhﬁfémoflﬂfayin&embn (.-
30 [0167] The "di p information-file-nanme" is

SuhPoamatewd) that. 48 uniquely specifies a Subdip that
corrﬁsponds to SubPlayltem by witing the file _na

(B{58Re €% Pt biRBLDNI nEbEABFSTHE s -DFUBE Fhe Structure

o RvEREouBP 1 gk BT BEERBSRT "D D) i quel y
i uni quel y
bﬂg'_-': at%%ai%éﬁ}ﬁﬁ@&ﬁ@g gr%?ﬁarfnéréI%QeWIﬂ:%Frgpétf@&playback

Playtem "Su temliIn_tinme"
phBhOr FRAE Oird h@é% drekt € atasm Mdbenrsded t 43 ls @fsed to indicate

SubPl ayltemin the pl ayback time axis of the

a type of how the SubPath is synchronized with MainPath. When
SubPlayItem uses a sub-path of the Primary audio/PG/IG/Secondary
audio/Secondary video, the SubPlayItem is synchronized with
MainPath that uses PlayItem in PlayList. The elementary stream
used by the sub-path for playing back the elementary stream is
multiplexed in a clip (namely, SubClip) that is separated from
MainClip that is used by PlayItem on the MainPath side.
[0166] The following describes the internal structure of
SubPlayItem. As the lead line hcl in Fig. 31 indicates, the
SubPlayItem information includes: “Clip information file_name”,
“Clip_ codec_identifier”, *ref to STC id[o0]”,
“SubPlayItem_In time”, “SubPlayItem Out_time”,
“Sync_PlayItem id”, and “Sync_Start PTS of PlayTtem”.

[0167] The *“Clip information_file name” is information that
48
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Subd ip. 10 [0171] The "SubPlayltem Qut _time" is
information that indicates the end point of
SubPl ayltemin the playback tinme axis of the Subdip.
[0172] The "sync_Playltem.id" is information that
umiiggedlyy spepddiikises, SaboidpPltaplit essxrespehidsutbngublfé ayitem,
Mai nPat h, Playltem 15 with which the SubPlayltemis
byowré tdpac rhenifidg. name oduliieaydtiemind armaridns
in the playback tinme axis of the Playltem

8 Exg%ffp |t ThE by LiRe COSERe iSeRHifeRY (2 nd} g Fes afgncoding method

p t._PTS of Playltem indicates the position
Oggg%gﬁggg%?s‘poi nt of the SubPl ayltem specified by the
b |w e, 4 iy 1t ket ' f

e T oreapsorrSa oy e By PR R B ST, Seauence
thhe tibmehaceudfaey of theKiza\MWiem.

"Sync_Start PTS of Playltem of a SubPl ayltem

[(PRdPtat Bee & SubAs gydittm | T _tthiengyl dpbankotnakianithadf indicates
the Playltem the SubPl ayltem achieves a ) .
theymnedFbrvoiit oif Subfley Tterpilst he'plapoioh 74imeaseis of the
SS\% 'b.lndefi nite value (OxFFF) may be set in the

YhePstart PTS of Playltent. This indefinite val ue

[bE%L?a.t'ﬁ?e “Eﬁﬂ?lg &Itrérﬁl R '%lte"wzljé %lglf%r{ng.%lilo%gthat indicates
operati on was performee by—tlhe user-is-set-as a sync
th8YBRAr PRI A8 beNEubb B ROEAL 1Al tWBI PlayBack time axis of the
synchroni zation wth a” Playltem specified by
s@patiplayltemid 49 is perfornmed. When an indefinite

value is set in the "Sync_Start PTS of Playltent and
[61%2bPl et ehavmmt_etidsy Toem| &y” backinfeersédamdaryat uniquely
vi deo stream the SubPl ayltem achi eves a .
SPREAT 55 fc BPTRS R 1A et sl thitging &he Najpbash, PlayIten

TR AR 55 SRS S e S R eonieg,
w &) j Lnf L on b The STN. .
PlgyLipteLal sTLpgn, 15 bOEsSTV-T gy o BpEdbiThent s o

the PlayItem specified by the “sync PlayItem id”.

[0173] The “Sync_Start PTS of PlayItem” indicates the position
of the start point of the SubPlayItem specified by the
SubPlayItem In time, in the playback time axis of the PlayItem
specified by the “Sync_PlayItem id”, with the time é.ccuracy of
45KHz. When “Sync_Start PTS_of PlayItem” of a SubPlayItem
indicates a time point in the playback time axis of the PlayItem,
the SubPlayltem achieves a "Synchronization Picture in Picture".
[0174] Also, an indefinite wvalue (0xFFF)} may be set in the
“Sync_Start_PTS_of PlayItem”. This indefinite value indicates
that a time point at which a locking operation was performed by

the user is set as a sync (synchronization) time point at which

- & synchronization with a PlayItem specified by Sync PlayItem id
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streans anong a plurality of elenentary streans
multiplexed in 10 the AVCQ i ps specified by the
Cip_Information file name in the Playltem

i nformati on, and anong Qut _of MJX streans specified by

tdhe Jerifriior matwh fizke_RaeR dimitthe VBfioeMEEONset in the
More specifically, the STN table is generated by
‘eBancisttd iy HTR ofStHleaiiain iangd assubbhayieen intends to play
Streamentries respectively 15 corresponding to the

heak athe ysetorfanenvadgos sitamesn mithe pPelkBdayThenhachieves a
Mai ngl |ps and to the Qut of MJX streans nultiplexed in

WP SUBS i ga e BiGRune WhdRkCoHee exanpl e of the

t uctur t he N- t bJe .
e e e 75 PO ok AP oR o e Brmation.
1AM afNaBBfik.0f the entire structure of the
STN-table sfiown in Fig. 32. As shown in Fig. 33, the

STN-t aitlag 14 Daliydestpeedes st information is the STN_Table.
Secondary_vi deo_streamentries
(03ecdnddihe \ﬁmhctaé;theealrﬁ 3 entv§ble theoughddeetsgameproducible

vi deo strean1e

o P S NSRS s%1%%?&%r>érﬁt}#%%re&ﬁawltlplexed in
t\S@%Hr %tg%q% %ég? %E [%ggafl ne Jﬁg‘f I Ndl Cat ecglﬁ'? cte _hame in the

mJaq&e:emmeotrh\atuaheram@a ansdrid) Chatr @JfOMU}detreams specified by
Secondary_vi deo_streamentry[1]. That is to say,

tgg;oﬁ@ap;LImf@@@ag,pp@&@éﬂmm tir ol information. More
Secq ary vide 30 streamentry are lurality of

W STher A ed ® BT hahePEangsoraeting the
S?:trrelé% Wiy d.@lﬁel%avewﬁgﬁesftgﬁg%' ntset!f%r?fé {dd e ASpectively

orme |1 ndicated by t line e nunber 1'n

cdﬂresﬁdﬁﬁldgstatﬁ}ﬁ?bkdr&mleslcchﬁ elementary streams multiplexed
Secondary_vi deo_streanentry indicates a rank order

lﬁhéﬁ'@oﬂamqln@ssmdt &9l &hes O 8] MAK istdiesatse dnuht iteexed in
Ieaq égg hsl , Secondary vi deo_stream entry[ 1]
Hc | SStreamentry that presents, to the

[%'1%930518?%&%0%13 bReCOLLASRANGE NG Qnth&e structure of the

STN_table. Fig. 33 shows one example of stream entry for the
secondary video stream, as a part of the entire structure of the
STN table shown ip Fig. 32. As shown in Fig. 33, the STN table
includes n pieces of Secondary video stream_ entries
(Secondary video stream entry [1] through  Secondary video_
stream_entry[n]) and "number of Secondary video stream_
entries(=n)" which indicates the number of \secondary video
Streams.

[0172] The lead line hsl indicates the close-up of the internal
structure of the Secondary video_stream entry([l]. That is to
say, Secondary video stream entry[l] through Secondary videc_
stream entry[n] are a plurality of instances that were generated
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Secondary Vi deo Stream Nunber (=1).; "Stream

attribute" that indicates a video attribute

corresponding to the Secondary Video 10 Stream Nunber

(=1); Conb_info_Secondary_ Vi deo_Secondary_Audi o that
froditted esma cdecenstaryc tude oastrilean thatsapecbresrnal structure

pl ayabl e when the Secondary Video Stream Nunber (=1) .

apst @t@nanandcﬁﬁﬁgﬂnbﬁ_@@%of@%@yl_w%bih PE@@_F@W&’??) in " []
hat.indicates, a PG streamor a _text sybtitle streams,.

ChRG L DEESARNES) B9 AT e EY 45 G6R S iy THaicates
St ream e = i s set. [Sg?}ig] i ndi cated by the

2 gg‘g&l Pgég%s%,h(er egloﬁgar%;lfvi eowits ream entry[ 2]

[bﬁl@bEdeSi "4 eam; gRt k¥t elihat pPpresenks, tedde line  hsi,
pl ayback device, a PID corresponding to the Secondary
s¥c8aaabit eadebumiele i 2nt riyfirleamdiiddshut'Strichat e2@ry" that
indicates a video attribute corresponding to the
p8esentiary t\di dée StandmmiNuddreicg =23 ; PID corresponding to the

Conb_i nf o_Secondary_Vi deo_Secondaw_AHdi o that . " that
SPRENEAEYs VA 998 o ftaRRATR UIHTEPS¥ r baf T hat thERBaSTrbute” tha

SPLALEPES oMt e SEEONSaL Y Ve, SO MINKL By viceo
s Pl SRS 1) POuZRPLEEATLRE Ak VUL Euonaney i

rBhEeapuidakes G=2kcohaael, allli®l]stanstihagt Weeomes playable
indicated by the lead |ine hs3 is simlar to the

wabavethds gleswidhed atidee, Stream Number (=1) is set; and
Secondary_vi deo_streamentry[x] that is positioned xth

Cpmbt hafo5 BegTdeaty & igtess griths PG o-aHeSD| ahpackirgdnaies a PG
when t he secondar vi deo stream nunper is set. tgl when the
SEXEATIOP| B KR 4TI Iy S5 Sl IBEc BRATRGE R (REEbLe whe

Stre mNu?b (= a 'doat{\fr'but rrespondi ng
SFSOPﬁgrge d%é’r ;%ije@é'b\{\gf &am uihloelrg(szé 7 and 5 a

pegqRdary au%éo St G a Pgext Shet haty &ap berine hs2,
{corrg:j]ned Wi t it. 3%3 The streans representing
sekbhldblres Wikl redtn WRldr@®2] includes: "Stream_entry" that
presents, to the playback device, a PID corresponding to the
Secondary Video Stream Number (=2); "Stream attribute" that
indicates a video attribute corresponding to the Secondary Video
Stream Number (=2); Comb_info_Secondary Video_Secondary Audio
that indicates a secondary audio stream that becomes playable
when the Secondary Video Stream Number (=2) 1is set; and
Comb info Secondary Video PiP_PG_textST that indicates a PG
stream or a text subtitle stream that becomes playable when the
Secondary Video Stream Number (=2) is set.

[0182] The structure indicated by the lead line hs3 is similar

to the above. As described above,

Secondary video stream entry[x] that is positioned xth in the
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the presentati on graphics streamthat has been

described in the enbodinents, the text subtitle
streamrepresented by the text 10 code. The PGt ext

subtitle streamused here is a nanme generated by

STohiatileg prees pItes e oA tthen pd A s ddvieamwiiih e secondary
text subtitle stream Furthernore, the PG text

 Vi@ieg tsltaestr eambesed § mettheo Pixdt,uree HID Ricxtnersppdrgling to the

called "PiP PGtext subtitle streanf. [0184] Fig. 34A
SSTERSAGe NARH e oftRFRaiWMRey afrkis a video attribute
Streamattribute in the pr'narxmﬁideo stream_ The

cgtrlrgglp}o tional‘t?d&co.n ar.y " eo. St.ream Number k( =x), and
< SEkebe St EAPED My I LTSS LSS 8 ORABlea wicr

igr.imary video stream [0185] The Stream attribute

i ncludes: "Video format" that 20 indicates a display

waiRdd Dhet hergadeorspresent ang stpaieleat Bicltddl as well as
i ndicates a display frequency of the video stream
the1Bspsengating ghapkiSs rarsantthat hashbeen described in the

%Spondaryvideo stream _As shown in Fig. 34B, the
CBPPEIMEENEry the LRELsEEbhdslE Fitdean JpeaRant@udps the text

"ref -t0- Sub- Pat h-id" that indicat bPat h 25

ol IR Rt PUbFAFEE, ThEED Ted dranas, § AR generated
oo A ehe PELobAHISAR Al s FRAGRa i ext subtitie
seebahl.t UbgesthBemseeoNdaLypyi €89t shibeamm el @%&&mmig,%d in the

conpl etes description of the recording nmediumin
PiheupresantPiennedi tenical1@t88]riEhed aldoM sgotdiasios | deseam” .
PSR14 and PSR29. Each PSR is 32-bit long. The bit

[(B88E1i onFisf- t RéAbi sBowsnsene utexyPhe vof d St3anhigrry and
gf the PSR are represented by bO_through b31. In this
SETRBlaf o IOUNE MRS GRITRE ANV BAEPsBBTealnd Thte Stegam_entry

iﬁl:gmifeisq‘q:rgf__tboi_tstirseabIrP;P.T.[ly_losg_]_maffnS fg" that indicates a packet
identifier of a PES packet that constitutes the primary video
stream.

[0185] The Stream_attribute includes: "vVideo format" that
indicates a display method of the video stream; and "frame rate"
that indicates a display freguency of the video stream.
[0186] Fig. 34Bshows Stream_entry in the secondary video stream.
As shown in Fig. 34B, the Stream entry of the secondary video
stream includes: "ref to_Sub_Path_id" that indicates SubPath
information that is referring to the secondary video stream; and
"ref to_stream PID of mainClip" that indicates a packet
identifier of a PES packet that constitutes the secondary video
stream.

[0187] This completes description of the recording medium in
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Fig. 35A shows one exanple of the bit assignnent in
the PSR14. 10 [0190] As shown in Fig. 35A, the eight
bits fromb8 to bl5 anong 32 bits of the PSR14
represents a stream nunber of the secondary video
tdter gamagEnthermbahidndrdent i fi es one of a plurality of
Secondar vi deo streans whose entries are witten in
fHS83TNThgbIfoldlowing demardiesPIESR e mndVRIRIhe \Faldlle PSR is
Se%ﬁjn t he PSR14 changes, ,the 15 ﬁla yback device pl ays
tal %’é@ond%]?‘?/ b\}ltdfé%séﬁ%’a?n%i; @skblo"rﬁr:f?&s*:tl&uttﬁélg one word

a
G2 pYE= o f IR Faa TSNt ren ey B AL g Arde In this
nro%@&' '291 f{IQéT}nO;‘:EHSlb‘?ll"f Wb 1thes Bﬁy%tﬁgibggt s £1cant

val ue "OxFF" 1s an finite va i ndi cat es

Hikatigt kgre i s no Secondary video 20 streamor that a

Secondary vi deo stream has not been selected. Wen

[RS8 9PSREBSR34set to a value ranging from"1" to "32",

the set val ue |s interpreted_as a stream nunber of a

Secongéﬁy vPRe SROUE ORf% SFHIPLE fife thidt Pifz@esgonment in the
Rl4 is disp_v_flag that indicates 25 whether the

pl ayback device has a capability to play back a

[9econdany sheee it blgr eseR! atHor ightSgeopdardm Wedee hBs among
enable) or not (Ob: resentati on of Secondary Video is

3@ babbeyf G PZR14PSRR%eS @ngs @E‘sars%mv\@ummreﬂémpih@ sgfcondary

e bit ass npent i n.the PSR2 9 . 0193
VBEFO"W <Yt H‘Eeﬁsﬁz‘lﬁ %ﬁ%lFEéF £85\& %P Ib]r 4%8?@60011‘3&13’

vifedPs ?Eggﬁgam{e¥ d&&x@@@?g}% R«%‘:‘)}%Ege'}gllﬁy\éggtg’fﬁ t861e of the

pl ayba evi ce cap [
cbT¥neopphi-agtms eCRRERdhe Wizdek Cld iBecRadREN1Yidlethges, the

is capable) or not (ob: Secondary Video 5 is

pulﬁwpaﬂﬂ @9vi¢e plaly sTheclhiat Sedpiidaty videRSRePe am dicoatesponding
to thgersegrva het Qgter the change. The PSR14 is set to “0xFF”
as the initial value, and then may be set to a value ranging from
1" to “32" by the playback device. The value “OxFF"” is an
indefinite value and indicates that there is no Secondary video
stream or that a Secondary video stream has not been selected.
When the PSR14 is set to a value ranging from “1” to “32”, the
set value is interpreted as a stream number of a Secondary video
stream.

[0191] The bit "b31" of the PSR14 is disp v _flag that indicates
whether the playback device has a capability to play back a
secondary video (lb:Presentation of Secondary Video is enable)
or not (Ob:Presentation of Secondary Video is disable).
[0192] <PSR29>

Fig. 35B shows one example of the bit assignment in the

PSR29.
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I's 50825Hz_ video_Capability, nanely whether the

pl ayback device has a capability to play back a

PAL- conpl i ant secondary video (Ib:50&25Hz Video is

capabl e) or not (Cb:50&5Hz Video is 10 incapable).

[fD49F] THe bicompbeted tare egplanathdbnavéstize PSR gt not there

[0196] Fig. 36 shows one exanple of the interna
igtipcEerenddiry t eded agapekitdhys onaeAgy nehenBeshblg Phavback

Fig. 36, the playback control engi ne includes .a a
dpy bee dine st bhtviid PA8YaRGCH BPTYS CeBRddrRgitoRecondary

it 49. [0197] The,. d | | ,
vidsede: seomitaretitiis S P bonths Sosandpry video

Lo Querwe{te PSR14 with a stream nunber of a new
lse%on%%ry vfdeo stream when a piece of P layltem

[0D6D] MBIHOBi ti 8p3W d£ etk beranoihelcptesewhéthbayht et there
i nformati on, or when 20 the user performs an operation

1§ @0sMHC hiined et Eamnumsarely Fhethbayblae bldeldask device
pl ays back a secondary video streamin _accordance i
hokth capakilbbn bhanbbay patked PRLtAEMPLIRRL secondary video

(PheSherting vietnora SoRIIoap TR o10BRoPBPoe Video is

iexecq%in the stream sel ecti on procedure when the
]E"F%?‘_T" eminformation is swwtched is as follows. That

[bﬁgéf S@Yis Sdcﬂtﬁg?iéth@s SN &85 eng¥ishSoEotneagBrpEeee

of Playltem i1nformation, there may be a case where a
[sEgONdariy .vidde@hsiweane iexangileplody eticbankewinpll structure of
piece of Playlteminformation while 30 it is played

thadd aiharlamsiitaro piemganst. PRgyPhewni Fi i+t i3h. theyplayback

0199i The, PI D canversion_unit. 49 converts _a e
j ID
chifber SHEr T HdRe FORTERE A, SR SE R Py whtcEd and 2 7
¥l ues bagedh PP %Qg STN table, and sends the
conversion-resultant PID reference value to the PID
[bibtEr THiEB3prapdddde. ebef QP06 Hiix 487ekscatébmwpmaedetermined
showi ng the procedure for , ,
stream selection procedure to overwrite PSR14 with a stream number
of anew secondary video streamwhenapiece of PlayIteminformation
is switched to another piece of PlayItem information, or when
the user performs an operation for switching the stream number.
The playback device plays back a secondary video stream in
accordance with the stream number written in the PSR14.
Accordingly, a secondary video stream is selected via the setting
in PSR14.
[0198] The reascon for executing the stream selection procedure
when the PlayItem information is switched is as follows. That
is to say, since the STN table exists for each piece of PlayItem
information, there may be a case where a secondary video stream

is not played back with a piece of PlayItem information while

it is played back with another piece of PlayItem information.
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determ ning the current secondary video stream

perfornmed by the stream selection procedure. [0201]

In step 571, it is checked whether a secondary vi deo

stream wth a stream nunber that is equivalent with

[@ 29 huriier PEBtednve i RSRR4 t &t FOnV et & ReS FrRaBRufger stored
condi tions

di t th I
1 eoRaset H@%ﬁ%% i %re'n%ﬁfogfﬁﬁ BRERA G LAe ST _table,
de t
a@%&%}g e%t%ﬂ%m tﬁﬁ%{»&%ﬂh@"‘%&?g%}:é#% e%%%RJnﬁgP&Bg%%@@oﬁa?e ko the

PTONPRLES6H 3a50AgdVedeo format, franme-rate, HD
Secondary Video Capability, 15 and 56825Hz Vi deo

[Capabi |Fig. JD20R]a Cohovchornt (S)owupPatie typecedurgefor
secondary video stream is "=6 (non-synchronization

det ¥Rl ng uiiee:tqynrréc)enq £esRAdREYHEL ABP ol FRATR DEFfoss Py the
Video fo ane r are witten in the stream

S e aT he LT o L PhePEBEERUEFy v| deo. Sty eam 20 i m L ha ST
16201 £ glpa | ‘@“ﬂtthgg'&g%%Z]ké uﬁe@ﬁ‘é?@@é%ondaryv:.deo stream

vi deo | ty or vi deo- Capability 1§
witldi £ adeebdy Midber Mhatmrick 'doidivaiferPSRA%h The number set in
j udgnment onwhet her or not the condition ﬁo i's
PSR4 s¢aiisfsemtbebfioldPwingngondithess 480t pigs (Pn -
t he STN tabl e and the val ue of

St ep %e/‘?t Yt Holwe d 5y @taé’&acé'?gieé’lﬁ'g:agggzgfﬁgog pftﬁs]llty of
pfa%ffn &k %He ségg v%.tdh%r se{regﬂtwfw}? %érr&l%ﬁlmber that

secon €o Sireans

id %l?ilﬁv%fletrﬁewzﬁﬂv\%ﬁgtnm Lemis P@Rl@t §Q§HH%I@% comparison

noted here that en the nunber of entries of the

afOEP Neideo et St readtte iratdde HBlNetabldarjOviged, Capability,
means that there is no secondary video streamthat has
and 5)@@215@3r*m.ﬂeedcapabelptayed back. Wien it is judged
that the nunber of entries of the secondary video
I%W%thqnthtrp@rstt abrePatdt_tyRe eﬁrtrlﬁ@eﬁpagiﬁwm%eo stream
t he secondar% vi deo stregn1n unber.

R RIS G L Sl R o

It should be noted here that the Video format, frame_rate
are written inthe stream_attribute for the secondary video stream
in the S8TN_ table. Also, whether there is HD_Secondary
video Capability or 50&25Hz video Capability is indicatedby bit
"bo" and "b1" of PSR29. The judgment onwhether ornot the condition
(A) is satisfied is made by referring to these settings in the
STN table and the value of bl in PSR29.

[0203] Step S71 is followed by steps S72 and S73.

[0204] 1In step S72, it is judged whether or not the number of
entries of the secondary video streams in the STN_table of the
current playitem is 0. It should be noted here that when the
number of entries of the secondary video streams in the STN_table

is 0, it means that there is no secondary video stream that has
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5 currently stored in PSR14 shoul d be nai ntai ned when,

in the current playitem there is no secondary video
stream that has been permtted to be played back.

[0205] Step S74 is a judgnent step that is perforned
bekenpetrmiitsedudgetvei pletyed $2&K.haWheheibuaefudfied that the
entries of the secondary 10 video_streans in_ the STN

nHghRE of WJ&% BN PEFPREAYSY HOEC GLIaRIet B Hm STN _table

of FEE AT HRURGeEm 1P Deqilf TE OPITRAIT ST R G Pube
1{’1053@5&&@”%6{11 191ftaf9LR'éEi' ‘?%te% %&STNIE@Q' §sng@gah|%% the value

secon d80 St eam Wit stréeam nu
cﬁ%&laﬁf;&gssﬂéleeéi?ﬂ GisRi1ANs KA 1 Yaah {ves 4 itogBeh , 1% tRe current
step S74 results in Yes, a secondary video st ream t hat
playapemnmtNededt s hbee@mﬁe&ty ol dyd Eepebs thaltatdiedeéstpepmitted
S75). [0206] When the judgment in step S74 results in
tNobet héayent bekk.nmoves to step S76 in which it is
jpu ged whet her the condition (B) is_satisfied. Wen
¢ jBERRISThat St Rel WEFUPRFOALER) thétzessafeff#?@&d when it

S Fmda it ehlo T et LER b 1 Bn ek Bal Bt ihe gpoondary
viBeBSELfeahs YA I;He Eg‘ﬁ E?Et.l.et he %ﬁ%o@:gﬁ'&“}énp Qg‘%yltem is not

streamis not selecte he execution o
oNoneSWHEY @niazat £ ofs Fiuddd ® wiHe st brenothaie ReRkary video
has been set to the above descri bed val ue, the
spreamdumeed ih@SRiet esrdqualy toher enaléet shareaimel sotal number
execut ed upon receiving the user operation therefor.
oFiwmiviekes jin the STH cbawhanisard ithe PSRendrzYi WaepEtrean with
the procedure for determning the currept stream is

CREtS SREUPHAPET TR T 5 11RS (56 Copet at PBntAls r@@@ﬁ@&e judgment
t d t

B A 674 ARSI VB0 SHEEREN Y il PLEYELRERE 3 d 8ot smum

£Y0CBntOELRYEOEr BIGFALEAN1E sk ﬁ“ﬁ’cﬁ?ﬁﬁd: ti on

[6BYsl s windn gatd §hidethentbih @mepfgmtne\sezm@cmndmy the control

vi deo stream nunber has al ready been o
moves to step S76 in which it is judged whether the conditlon

{B) is satisfied. When it is judged that the condition (B) is
satisfied, OxXFE is set in PSR 14 (step S78). Here, the value

OXFE indicatesg that the secondary video stream number in PSR14

~is valid, but that the secondary video stream is not selected.

In the execution of Non-Synchronization Picture in Picture, when
PSR14 has been set to the above-described value, the procedure
for determining the current stream is executed upon receiving
the user operation therefor. However, if the stream number in
PSR14 is invalid, the procedure for determining the current stream
is not executed even if the user operation is received, and the
secondary video stream is not played back. To prevent this from

occurring, OxXFE is get in PSR14 when Non-Synchronization Picture
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set in PSR14, the nunber is not changed (step S77). 5

[0208] This conpl etes an expl anation of the stream

sel ection procedure for the secondary video stream

[0209] Fig. 38 is a flowhart show ng the procedure
ifoPiatetrer nisniexgcanedpt i num secondary vi deo stream for

the current playitem 10 [0210] In steps S81 through
[9297]j t WhendhedRedddest thabha cenfitipnt Fonipma patisfied,
streameptries in the STN tabl e, whether a stream

byt pBrFEEETHEVE AIERIRF e JidieG ShESRR) DWrReEY B}a_.sa[ad.zrmdy been
it bh back _devi t Wit
S L R G e PR ATR [GRRR ARERY Y

[9203M AYTRCEombPet Bat ah SefPELUALEBL Wt Bnthe RUARCkelection
set in PSR14, based on a cohparison anong Vi deo

phroceture FaFe the! eecdRdsegoRddas Wideam.Capabi lity,

and 50&25Hz Vi deo Capability for the secondary video

[9L0edm FLO2128 ©Osnai fliowclhbyt Shbkahp tipepovbcelere for
secondary video stream 20 is "=6 (.non-synchronization
dpteiria@ing prceptapumApeepndREYaNddecde§EpprPedoEhéte current
iis perfornmed with respect to all secondary video
PdeYdEfl -t hat are pernitted to be played back in the

[%ENOt]abZ?s;t%éﬁss%%ﬂt Eﬂkogﬁgf%éﬁ’, Sfteﬁgfgfi ck83134c) Rach stream

step 58 j udged er or ereis no 25
wsgeeeaaiy alideershheantihat satdled ben theleondhéteer a stream

(a). When it is judged that there is no secondary

spitded iser sam fledilowangs toad i tiilpmsc diwdi @ngh ()., OxFF

is_set in PSR14 as the secondary video, styeam punber o
0204 s883aiFepn4]2 ek 1 Df SYPhaEHCASE Bl 5agt CaREPility
CSSRIRVTEY MBS PERN T AN LELLER.LEE < gzean sunves
cHREP Sl ARk 1D, pase on
coppardaby ¥ndeg viA€aNBormat, frame rate, HD Secondary Video
Capability, and 50&25Hz Video Capability for the secondary video
stream. |

[0212] Condition (b): SubPath type of the secondary video stream
is "=6 (non-synchronization Picture in Picture)"

After the above-described check is performed with respect
to all secondary video streams that are permitted to be played
back in the STN table, the controcl goes to step S$84.

[0213] In step S84, it is judged whether or not there is no
secondary video stream that satisfies the condition (a). When
it is judged that there is no secondary video stream that satisfies
the condition (a), 0xFF i1s set in PSR14 as the secondary video

stream number (step S85).

[0214] When it is judged that at least one secondary video stream
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sahistidag Ohe L0 Bhysatleing

satisfying the condition (a) satisfies the condition
(b). When 5 it is judged that the top secondary video
stream satisfies the condition (b) , OXFE is set in
PSR14 as the secondary video stream nunber (step

th8¥¢)sal 024 bd s \Wiencbhdli 8 1 bHdged ebdiait o, hehé afprageangaey to step
video stream does not satisfy the condition (b) , a

SB8écontlargteap ¢&86 ,sticeam jubpsd Wik tder espondi tige staresecondary
entry positioned at the top of the STNtable is |

vidpecterean o ffvh§Tiha abdeonnang Vhacrcenears tidae streams

the condition and t.he ?ggggrgaﬁ{r‘gg%h@%  When
. PSR14.. . j ' b} t : :
lgl %b%ééég‘gc |%%1 Ell}lgf%ogl cs\l%:érge}}]cﬁﬂgglsée%gn%r%ya Vi %gé'%fles the

c%h&ﬁ@%hsgg)ef iRad: DY SUDRLABEREM 2 & tHEbzBLaYEBP v stream

efines the playback section in the current secondary
nuindee (stepamsi7y .identified as the current
sub-playitem [0217] Wth these procedures, a current
[8@tbhdaWyeni tieoist jedgedt hhati theptiopuwelondahy video stream
current playitemis stored in PSR14 . This 20
desRpiet estaf fedrarandasion the grovedudasy fddeo stream whose

R B e EPoRE B R T A SO PRt L eTa T S ESR PRore Brm_cable
ST ERL, xSRI B RePoRRRR0TRLYCY ERLAIY ML saciory

tBE G 89 , AHLRRE 10604 efhmba 3o ERHROM PEc08d @econdary
| ocal storage, the next streamis selected. This

vhdaew deseaaniepisetn ito 't THrR Sttt Sd8)ch can be
pl ayed back by the device itself, in the Picture in

[PRE6Ur Witithh stdtimuctuxet when a phayba sk segtdonsinyehgfurrent
the secondary video varies,, and there is variation

SPRORABTHEF. R0 (RS Bl A5 bR d SUEPhAY TheBarm fHr By v item
e Pl TG LB SERODIR Lol 80 L PR ILS, viceo
s¥iden 20di8XREYES NG s Rl W ddh Pl ayiten.

[0217] With these procedures, a current secondary video stream
that is optimum for the current playitem is stored in PSR14. This
completes anexplanationof the procedures for selectinganoptimum
current secondary video stream.

[0218] As described above, according to the present embodiment,
when there is a secondary video stream that cannot be played back
among a plurality of secondary video streams recorded in a BD-ROM
or a local storage, the next stream is selected. This provides
an option for "using a stream, which can be played back by the
device itself, in the Picture in Picture". With this structure,
when the total size of the secondary video varies, and there is

a variation in whether or not the playback device has a capability
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[0219] When an AV clip, which includes a secondary

video stream 5 corresponding to a secondary vi deo

sel ected in the above-described manner, is referred

to by a second sub-playitem the playback is

tionpaarupked ithet becAMdakiypvigean WRava paklsebllei po cause the
Therefore, by downloading in tine an AV clip which
playbadés dele ceutpedi spiay amtarsecontdrg tvistan &ngl execute the
referred to by the sub-playitem 10 information, it is
PicSyrll drt Histayent the pl ayback fron1be|ng

(08330] “BeFBAT RInFIHS. TG SORTLBhBor HETRaT B aLgEo stream
ngr%g Oqlgé-%\éﬁ ayeg%aﬁﬂ%ﬁsd%:@g?lggg%ﬁ :Jrlj@l'xé?latﬁésggcﬁescrlbed

mah%%os GaPIe FlPRge: tbo%?;;l]a ée&bﬁaeg%orfmay&%m NghieS playback
achi eved by Using a hol ography technology or use of a

ipatwtésxupteger A28} cThe foamunaeabbabléfdip. Therefore,
hol ography technology is 20 characterized in that it
byadlowsgreduicg dm dbjrecin ﬂWr@émmlwhmﬂhnwnd%pdaﬁtﬂhﬁ current
same manner as the human being recognizes the object

SREPRERKY, VARG KA ealn apdgapdSelerred d8oPygdher éthoﬁ’laYltem

ELGUAE, 182: PLABLLIE 156000 SaL et LIS vrcn nesns

AR AU 5,00 SR 30 g0

ography 1n Feal (1) I splay
devi ce having a resolution in which several thousands
of lines can be drawn in a length of Ilmm It is
[ozoénetgmbddihentl £ >f or the current technology to
realize such a product, and thus a product for
comreTbﬁaPrasenhasmhaddTﬂ9nbee‘ﬁléé¢§l Gpean 15191‘[3@2213}‘1’5 in the
On the other hand, the latter nethod using a garal

Py ist for

Cﬁﬁﬁgﬁhﬁlé@ themmriayhask 1asst b kR &IFE P

ized only reparing images for V|emnng mnth
tﬁgeFeﬁﬁFog§§ &H%‘ he left eye. Some technol ogies

rbehydi A de Sequent LAk 388" 98U bved by using a holography
technology or use of a parallax image.

[0222] The former method, the holography technology is
characterized in that it can reproduce an object
three-dimensionally in the same manner as the human being
recognizes the cbject normally, and that, in regards with video
generation, although it has established a technological theory,
it requires (i) a computer that can perform an enormous amount
of calculations to generate the video for holography in real time,
and (ii) a display device having a resolution in which several
thousands of lines canbe drawn in a length of Imm. It isextremely
difficult for the current technology to realize such a product,

and thus a product for commercial use has hardly been developed.
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5 met hod have been devel oped for practical use from

the viewpoint of how to cause each of the right eye

and the left eye to view only the inages associ ated
therewith. [0224] To achi eve the stereoscopic view ng,
[bbe3honen t tieat ethesysand) deser LbeternmEnbodi neangla parallax
whi ch includes the playback 10 device and the ,
ivapeviskon, mards LthakbudestareegaertiraVieypadsEapehe realized

; oggl e. [0225] Figs. 39A through 39E, show one, exanpl e
0BTt P[%Fe%ﬁ$ aﬂfgru%%ﬁp?e f&re?fés%@&ggr“é.%gp%‘? S e and the

t heat temthat_achi th : _
LR b P PSRRI OO s
m§¥ﬁ58rﬂé@§|kﬂ@§ﬁ‘ vl lrdl- LyREr $E8M efse HOGHh @ hDGiewpoint

as an attachnment to the television 104. [0226] Fig.

0 8980w hewscifige SEQHENG F athd Vipaylst efed Loygle IRFd rye to view
the state where it is worn by the user. The

cakguehti dhabype asterdategogipjeererditi.s equi pped with a
l'iquid-crystal shutter that enables 20 the user to

[028%d a Pararhiagventhe ByerhesseRuenvigwisggr &G4t PoRe theater
met hod.. Here

S¥BHBBs085CHRR AR COPOLAFeR fnabiEhar TEALEFS Gy BLaYPRck

G136\ FLAN 0RO AED ANLROE M o5, G scevec

gggagg[ated with the right and left eyes 25
réspectively enter the associ ated eyes, thereby

raghsevi MogE hez ot EREOEGAPBSEVBRMWNGNne[ @ZATP1NOE trinzt

the sequential segregation nethod is a nethod in
sabiehtimdgéypeorstered giiggdye aRddri gRR ejewsr @ home theater
alternately displayed in a tinme axis, directiqn such

SYREEM| 1At AT R CHEeHRRTe@aCAPEC KR RS- | A% RBOWR In Fig.
3R BoRadls SLLEh: ol Lesh sl LIROSP oy Sa%y e stereo
ShIBSE. 105, O B, OSSR Lot st

[phagar Figge; oAb RAN3Eq1BRECal -type stereo goggle 105 in
the state where it is worn by the user. The sequential-type stereo
goggle 105 is equipped with a ligquid-crystal shutter that enables
the user to view a parallax image by the sequential segregation
method. Here, the parallax image is an image which is composed
of a pair of (i) an image that enters only into the right eye
and (ii) an image that enters only into the left eye, such that
pictures respectively associated with the right and left eyes
respectively enter the associated eyes, thereby achieving the
stereoscopic viewing.

[0227] Note that the sequential segregation method is a method
in which images for the left eye and right eye are alternately

displayed in a time axis direction such that left and right scenes
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5is to be viewed, the liquid-crystal shutters for
both eyes are set to a light-transm ssion state. Fig.
39D shows the sequential-type stereo goggle 105 in
the state of being used for viewing with the |eft

agyeovAtrlthd instart bwhén by thegeffectviodwinesidmatllh images of

the left eye is displayed on the display, the
elY%Fuﬁﬁd:t?Spa’lerﬂ-@lmél%ﬁF i§freqnaTsiRbAE ifaF L ey pRSCOoPic image.
stereo _goggle 105 for the |eft

FRiight S€ ARG BB P B0~ i T ¥ Fr0) Jo9PYBLHTS in the state
og] ttéL%rgF{lgcred ggﬁrtg%&g?%ﬁel SEhr tom?g%' IRt dH Qapgﬂanar image

equentl ype stere

0gg| t tat R 0 - o PEd 8 U f OF s VESMWIHKEh eves are
l\%l tﬂ%tS é\g%%ﬁ? g%aé f&cﬁ'tlhe |%§étant when 158an I mage Y

Je® W QWIAGhW-thahitidsalin eyades dFspl.aged ehdwWse the

di splay, the liquid-crystal shutter of the
seemeenticdl-typpes st eeeqyguyle €. 05105 the stnce igfhbeapg used for
is set to the light-transm ssion state,. and the
Wnequm%x%t:hﬁ 1@@&@3@ f d¥c £ Ipefandy¥heR agcinage fAE viewing

l.i ght block st at e. 0228] uentj.a
Ehadiedt SeEHsATE Gé@%f%?r{lhr‘?‘egﬁp ey add PGS
e.are al ternat SRl he left
rec |8% 8 % ﬁ#élqﬁ“%gsoﬁ% Sr&le% 4$%é o |fr$argetse =
e@'eelg bé@lt@/@ﬂe ﬁ@.rgr&eoc%%srdl%éﬂﬁl §88€e0farii Eﬁglllajuld crystal
t'wo- di mensi onal movie, a total of 48 franmes of i mages
dhertidie foirghheandghef eyeyes sboutd del tyispl ayedk 265tpee. Fig.
second. Accordingly, this nethod is suitable for

3diEsphays théateqentionkitee eremeagramla 108 an peeystate of
hi gh speed, but this nethod can be applied a

heiigg spedt kar ‘é%ﬁlwqdégvr‘?ﬂtté’lt% LdPdéneys - pr%&e?%? MRRARE when

SLRRGEEPB T SRS ROeCHLE ] Y et AL PR YR Fappediepiay,
| de

S4B U 050U SITRLE ellRal alad xR BeLLa® somme

1@5th‘<brre$thef o ghite ehaf i scardr ikghtt Ry as gite tldrigieitbsion state,

vertically in"a scieen at the sane tinme, and a
drﬁhtﬂl’wllaqdlenﬁriyﬁtﬂlla)eﬂﬁiﬁm&ﬁ Homrsulfadeft eye is set to the
light block state.

[0228] Inthe sequential segregation method, imaées for the left
eye and right eye are alternatelydisplayed ina time axisdirection.
For this reason, while 24 frames of images are displayed per second
in the case of a regular two-dimensional movie, a total of 48
frames of images for the right and left eyes should be displayed
per second. Accordingly, this method is suitable for displays
that can rewrite the screen at a relatively high speed, but this
method can be applied any displays that can rewrite the screen

a predetermined times per second.

[0229] Different fromthe sequential segregationmethod inwhich
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5 of the display such that pixels constituting the

picture for the left eye forman image only in the

| eft eye and pixels constituting the picture for the

right eye forman image only in the right eye. This
inagbkesot hehd afdf ard o bgAt reyRE dve A® BAZpechitedlyydisplayed
pi ctures that have a parallax, thereby realizing a

ipteet tws @opiscd 10e vt bonnd-hexst s emattheli me pleedod wisich pictures
achi eved not only by the lenticular |ens, but by,

Eanother lekhiaed Halghly eves myarckignad ofrtdred las 18 & screen

igui d-crystal elenent. Furthermare, a stereosco
abi GF AP s omB8 FeLATARP LT 4 Cifs LErP LAY SR Oh e surface
i cal W4 W ' for .pi
of orie Shep 1t BULA Cat'Gibfig ToBle feUiigl h pREILE for che
1BEx @l EQEmtdieihhgRloel e indikk 1Rt difehnWal Ghess EBBstituting
di spl/ay by using a pair of polarizing glasses, where
thevplittaat porathzi mgghitl tee iEsrat bachedgkoohhe in the right
left-eye glass, and a horizontal polarizing filter is
eget achets tanathees rihyht lefte ayichgslg0 @230 FRe respectively
st ereoscopi ¢ _view ng using such a parallax |jmge has ,
PafFBRET Herh Havprabeirealatisetiar ﬁf%’ﬂtﬁ%@ pRereoscoplc

t k he |i ad its.t I
vERER SRt AT Te nor Can Enbe thpd L nePRLPERS BofRbpf by che
1éﬂ£9cega£t1 SR al, DooEnd i ral, A Rg i AbNe Sim N Function
that there have been~proposed various netHhods, such 25

sa&ht 48 4 Wil e Seaf £ bl hathr thehnicaal | 2l Bgeeoscopic
stereoscopic viewng as well as the above-descri bed

vbaevsngandnt Adtoabihaegh i zieke Iye guentstaim segmdgath @n vertical

met hod and the polarizing glass nethod are used as
pekanpresgifiter peesehtf conbodehefior the lufdsene, a horizontal
pégventlon is.not |limted_ to the two_ nethods,, hut

IS
prieaBPefibbe¥ ol Anfehet FoPHFEES ¥ TR eYg. and the

| . [0231] T mbodi mrent . descrj hes..a
REF TS s P TN S PR b o O h bt ioda gFasses.

vhEESSAVERSEP o S ng Y oA MBI o e 2ert-eye
glass, and a horizontal polarizing filter is attached to the
right-eye glass.

[0230] The stereoscopic viewing using such a parallax image has
already been in practical use in play equipment in amusement parks
or the like, and its technology has been established, and thus
is considered to be put into practical use at home first among
others. Note that there have been proposed various methods, such
as the two-color segregation method, for realizing a stereoscopic
viewing as well as the above-described ones, and that although
the seguential segregation method and the polarizing glass method

are used as examples in the present embodiment, the present

invention is not limited to the two methods, but is applicable
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5 an image including a screen for the left eye is

referred to as "inmage for left eye", an inage

including a screen for the right eye is referred to

as "image for right eye" , and an inmage including
tbohfysmeeRBE thatelieekedhko pasalilEBId e .St er eoscopi c

view ng". [0232] <lInprovenent in primary and
[§2ddhddFhye wrkeoest reabsdidénihéeperibey @i debhetlr fam storing
in the present enbodinent is a video streamthat is

the dpdth bask 1msgss tampeused jpnthe stevppgcophcyiewing, onto
ag;ﬂy ack device for_planar_ view ng, and i.s playe

back
Hol FoC PP PEHEn af R ordevinh SeddEiption,
o5l SRESECORENLEN 1L occpl aved back By 5

planar/ stereosScopi ¢ Vi'ew playbat &Vicel 1
nEREGLNALL fe gl '%'y% A Q%O_iﬁgﬁéaﬂhﬁu&% rg ed Lt A5 A the right
planar/l eft-eye” view vided streant. [0233] The
egeCNHaryrrede® st reamdarbha-iyrasent reintaneMades including
a"right -eye view video stream'. The right-eye view
boterdareanms refarvedem st tamaghafor stpraypeddpdck vaswing™ .
an i mage for right eye 20 when an _i mage for .
[8237 bostBmTOvASR gl sSPHiBYEY BAEkSByoRIAPY aWafpo streams>
stereqscopi ¢ view playback device, The right-e i, ew ,

Vi decl 8% MORHITEY A6LPEHHERPER PROEREXEETSSAL RRBROAEERE 15 a
Lffe f -he f i foary vid o
vRiSe B an R 1P Tegel pale FE LR bIRR R, viewing
iRl andrd el di ey M Ve W Qi rslF 8AMy %Ry althd e played back as

ri ght-eye view video stream [0234] It shoul d be noted
aheimaddaont hefitl ghtt- @ienViaew vadke & oS istedisoseofiay @dewing is

with the planar/left-eye view video stream can be
Piaviededagk ey | § phadardsaavenscbpigerviiemniplgyiack device.

inter-picture predictive encoding between the_ |eft
Herelppgher vtBdgoiifier strean ig afifgiked ko gsjagr géanar/left-eye

é‘.s referred to as

correl&tion bet ween the inmages of the left and right
VITEWPLTRY sSHREE™ Vi ew the same subject. Also, the frame

f -e LEew: vi i : ;
245, o BEhNaN LS (R (80 A hpggpent 5o

a WirQWhti-dee $1ERANded stream". The right-eye view video stream
is a video stream that is played back as an image for right eye
when an image for stereoscopic viewing is played back by a
planar/stereoscopic view playback device. The right-eye view
video stream is assigned with PID "0x1012", which is different
from the PID of the primary video stream. Next, a description
is given of the structure of the planar/left-eye view video stream
and the right-eye view video stream.

[0234] It should be noted here that the right-eye view video
stream, compared with the planar/left-eye view video stream, can
be reduced greatly in data amount by performing an inter-picture

predictive encoding between the left and right viewpoints since
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5 pl ayed back by a planar view playback device. The

value of the frane rate is stored in the GOP header.

[0235] Fig. 40 shows one exanple of the interna

structure of the primary video stream and the

thecendar y Varige imedmtion riteeeoschpi tmygewi of).tH left and

[0236] The second row of Fig. 40 shows the internal |

rdginfc Vilswpadmtsh e harti veiey \ihde cagite e €Hife pAilgary the frame

vi deqg streamincludes_picture data_11, P2, Br3, Brd4,

rpte Bpg the7blangt peefFneke pLevur e ftareae dedodegmne rate
ccor dan eevvi th the. DTS t _row shows,

N Th ' th .
iFshE Tore THIET S S48 CrRAeHREAUERLDFEE Ui DAL coream 1o

1, Bré, R Pg_at &.pl
et bR pF f i et layBiic HeBifel EG (R of ehe
faemer danee iW Wtdra@ RESthd kiR eving a di splay
of the image for the left eye. [0237] The fourth row

[0R3Bilg. Fd§. showshde omd ernteaiplsd rafctiivee inaertilhd structure of
secondary video stream The secondary video stream 20
thecPrdeerpy otigee sirsapl an@ tIR3 seRpndly BE.ARY starggm for
P8. These K picture data are decoded in accordance with
StRECHPSOPHTe VERWLEI r ow shows the image for the right

~1The,_decoded. pi ct ur lat a 1, P2, . B3, .B4, _P5 B

(%361 0o TBE S e et Tadied m A5 ge ns, i Apprngy Sructure
BAe nE2pr BRarPhri i B2 elafh BC b LRy Rl8an?2nciud
Dt hereg%)/rachjf}gvilng asgggp ay g é_t eﬁ?%%%é%%érgtst%%ﬁ g%%lc Haes
pe¥eure[d23Bl1The f rEsh Hrawy of 5, AO7$howspBHowW tHwse picture
state of the sequential-type stereo goggle 105 is

dehargree defodshbnn davdidande ity e DT sThet Birédrrow shows
right eye is closed when, the left-eye inmage is
theedBageahert hcshgfteeybor Thet degeded plefeyewdara I1l, P2,

Bila SEfonfiar yo0r OB L et e UG e B Oagh sy OFdex of
y tr HRsFededisy

137 RSO BRCTED B Vo B0 LI IS 3 e o,
tB¥r8By achieving a display of the image for the left eye.
[0237] The fourth row of Fig. 40 shows the internal structure
of the secondary video stfeam. The secondary video stream |
includes picture data P1, P2, B3, B4, P5, B6, B7, and P8. These
picture data are decoded in accordance with the DTS. The third
row shows the image for the right eye. The decoded picture data
P1, P2, B3, B4, P5, B6, B7, and P8 are played back in the order
of P1, B3, B4, P2, B6, B7, and P5 in accordance with the PTS,
thereby achieving a display of the image for the right eye.
[0238] The fifth row of Fig. 40 shows how the state of the
sequential-type stereo goggle 105 is changed. As shown in the

fifth row, the shutter for right eye is closed when the left-evye

image is viewed, and the shutter for left eye is closed when the
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5 inter-picture predictive encoding that nmakes use of

the redundancy in a tinme axis direction. The pictures

of the right-eye view video stream have been

conpressed by referring to the pictures of the
rpbahaefkeefimagype iei swewedeo stream for the sanme displ ay
tinme. 10 [0240] For exanple, the first P picture |n

[0B&91 | JHreesy OViBRrY vRBE0S_EPREATY eV 4FEC: GLERAME have been

i ct i th l. /[left- 2 Vi id t
BBt ErCLRPEE b B R B, HAE e
utsg Lbe. BL P%&@%&gn&g 5@%@&9 L B LGSy Envi e Yiglen as by an
StreéanT= " an e setond prcture 1n e right-eye

1YEBW. 5.@%9.1%?1%%@ d8f- RS 8nddal Agithd thndk &4 Uk dMthé@edundancy
planar/left-eye view video stréeam [0241] <Video

iacgessmunik sThe reicB ogXi SThe Pigtuf@si ndi theesight-eye view
rel ationshi ps between the display tinmes (PTS) and the
vddeodetteamshé DF Pechatonpressed dredrefer v v dde pictures
access unit for the planar/left-eye view videg stream._,
of0thRdPLRBAEY dRELapYSy VaRW VAEE s BEEER [ the same display
specifically, the DISs of each picture data in the
tﬁﬁ‘ﬁnarlleft-eye view video stream and the right-eye

f\S'z%Wg}” f6p %%érﬁ?{% ?r@héefjAféS‘tgtb thate LheYin aldernal vye view

appe Int e’ axi s. t'he PTS of each picture
vdaka shrihe Rl ansd etheey @ iWane/hgeehstgratma /e theeye view
PTS of each 25 picture data in the right-eye view
viddeossikeann ahe Bebistwhetimtthd heiglat teyamatistw video stream
appear in the time axis. This can be achieved by,
redetisrzp the By pigtesecin the plamar/left-eye Wisvifgestrean,
stream and the right-eye view video styeam, which are £
apd the sSeePBCeR dd c IS PdhE pEhtnSYReVIRY &5 P oF gom reters
redi ctive encodi,ng, .65 alternately in the L 0g
f S T s SR o e g T he e et rean.
et h : franme for the
[%?E%Zr/¥g$§?éygcgggéﬁEgag%d the next frame for the
ri ght reye-ind 8whiBGr 8igels o bndecatbsltheotedaeidhshlipy between

time gap of franes

the display times (PTS8) and the decode times (DTS) that are assigned
to eachvideo accessunit for the planar/left-eye viewvideo stream
and the right-eye view video stream. More specifically, the DTSs
of each picture data in the planar/left-eye view video stream
and the right-eye view video stream are set such that they

alternately appear in the time axis. Also, the PTSof eachpicture
data in the planar/left-eye view video stream and the PTS of each
picture data in the right-eye view video stream are set such that
they alternately appear in the time axis. This can be achieved
by setting the pictures of the planar/left-eye view video stream

and the right-eye view video stream, which are in the reference

relationships in the inter-picture predictive encoding,
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5 for the planar/left-eye viewing. Simlarly, the tine

gap between the PTSs for a franme for the

pl anar/| eft-eye viewi ng and the next frame for the
right-eye viewing is set to be a half of one display
afliteengap lyf ifr aines dewoding pirdear Anef tthey @ibrdwiyngrder .

[ 0243] <Stereoscopic view ng display delay> 10 A
[9RéRéosREPP ¢ WAV I dagpbafweenayhpsDHes| el aaframe for the

e AR BT S, B0l
E-g%i Ty gl gs In t elrfl to§¥edls g_eLgle év\?agk frames

e sane dISp ay %t F'ire! he stere pi'c Vi

fg‘.rstﬁ{@ﬁflgﬁgf‘)’lé?tae?‘/alelé?hr@e @'1%19.'1@)!:1%/5 t'il‘l@%lﬁh@ﬂgé:ﬁ between

franmes i n the planaf/left-eye view vided stream

the2d7ss €Tres eDSOPIFOVERY a3 Sl tA S vl nhoiind\the next
clips for the right-eye viewis prepared in the

frhmeehsc dhiecr ¥gbw- phayWistingThe seab-tmabk a addétof one display
refer to a plurality of AV cllps for the right-eye
tylmewdardofotsames dpacikhsnpiagan ﬂﬁf¢h§ymmﬂﬂﬁﬁﬂﬂgl n

h thi St t |
(BPE5)1 SroSReoneonte Bhettnr (I PBIRYpPRTRYSL can share
o Apclip. L0EcbhecPlanas bbbt a6y, bty 18 dEinga oo o

ster eoscopl c vie p ay can Cla

avieewrewt A1t BeLiAGhl seYRpYbewweer! kalsd hay rcftures _m the
synchroni zed in the tife 25 axis. [0245] The playli st

pilahatfBtif @nelyBcl S e Sk EFeaRGEIE Laib B twklkaPTawof pectures
di stinction between the stereoscopic view playlist

ianthe el phaneye v bew plizdde sitrcfive sicer ddecegine diieplay time.
flag indicates whether or not a stereoscopic_view ng

The %9%??%%?%?166"%\?1‘1’%?8 (FEEl 300 &E 18e 18ed oyt i ogsodisplay

cEHERIPCRY, FEgRLsy S, A5y REARUTE S AL SR DAY e cam.
[gggg_ﬁ‘dalé’té’fgégcéﬂéa@léé PELP1iLEd to Dbe played

A sub-path for AV clips for the right-eye view is prepared
in the stereoscopic view playlist. The sub-path is set to refer
to a plurality of AV clips for the right-eye view and to be
synchronized with the main path in the time axis. With this
structure, the planar view playlist and the stereoscopic view
playlist can share an AV clip for the planar/left-eye view, and
the stereoscopic view playlist can associate the left-eye view
with the right-eye view so that they are synchronized in the time
axis.
[0245] The playlist information includes a stereoscopic view
flag for the distinction between the stereoscopic view playlist
and the planar view playlist. The stereoscopic view flag

indicates whether or not a stereoscoplc viewing is available,
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5 [0246] Up to now, an inprovenent of the recording
medi um has been expl ai ned. Next, the playback device
will be described in detail. The playback device in
t he present enbodi ment includes, in place of the
whi EABh¥amk deRa bl aie Shcomd2b) |efdee s ramge il areplayed back
and a right-eye imge plane 62. 10 [0247] Fig. 41
bshauseohbeexampbe ofumbees itabdendn stheuctland isft irfermation
_systemtarget decoder 13. Anmpbng the conponents shown
indiFpges 4BL the secondeagveblee sErearciiBeym¥ - Heg to beplayed
decoder, |G decoder, PG decoder, prinmary audio
b3e oder, secondary audi o decoder, audio m xer, and
| cessor_is_th he.s c .t h -
R g edmanenratarefiat s bl rEGrdinpofiegtum nas
oBLANGED V4 Bk deSEdLDed H pEADREIIEAE v cedREl1 be described in
description thereof is omtted here. [0248] The
deodlite dEpagkelizeik ddeitatiai phet Sraséntrathqbiokait includes,
stored in the read buffer 11, extracts the TS packet,
inmdlasends tR26 niianalS padkest planeis PrRB/1eEt -83a.image plane
0249] The source depacketizer 32b interprets a source
Giaaiﬂ%@t a sightdevs tHeIFeRd PG ©& 11, extracts the TS

[P MRS IR LRI S

. j (i , . . .

e AR E R e ekt oy A CsrBbdgiS shown in Fig.

4Packgt . sMpnerushesil Laal bxcohRe r§ovhaecdepackeld, 7&t decoder,
transfers a TS packet to the PID filer according to

Pt e dcelent, dbRgma atrenafid bacdietl, i gecormdathaudistdatoder, audio
when the val ue of the ATC generated by the ATC

mgpent epndntnape nadbcesodrthe WRS sHme ws ddie cd putkate of the
becone 67 identical. [0250] The PID filter 33a ,

CPFERSPERLINTS G BRI OFUERE RIRIRECk dBrE8 for a planar view

he_ Pl

oSSRB5KEH! 187 pifBy MR SPOh) Sl L0EPLRLLELEC, cnieres
hSPuUrce depacketi zer

[0248] The source depacketizer 32a interprets a source packet
stored in the read buffer 11, extracts the TS packet, and sends
the TS packet to the PID filter 33a.

[0249] The source depacketizer 32b interprets a source packet
stored in the read buffer 11, extracts the TS packet, and sends
the TS packet to the PID filter 33b. In sending the TS packet,
the source depacketizer adjusts the time of input into the decoder
in accordance with the ATS of each source packet. More
specifically, the source depacketizer transfers a TS packet to
the PID filer according to the recording rate of the AV clip,
at the instant when the value of the ATC generated by the ATC

counter and the value of the ATS of the source packet become
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5 32a, TS packets having a PID that matches a PID

requi red for playback to the TB 51 of the 3D video

decoder 50, the secondary video decoder, the IG

decoder, the PG decoder, the audio decoder or the

isleetidany audi o decoder, depending on the PID of the

TS packet. For instance , in the case of the BD ROV

[9258] pathetPHaiidgex BBB Oxa0sfers T pacmsterquidulo from the
the primary video decoder, TS packets havin

a _Pl Ds,
SOKTBE0IEB2 ke BIFRY €333 andfose éEﬁélﬁfﬁéa%é’e) ngla?ypw deotter 33a

dosoder IS BEUELAIRNN D D001 0,00l Befticeszox
SRR X0 BUAME ot df URLRR Ay Dy

t%]l'?é)‘@BtSq St REBraFRad s apebaerem ! ent ke Baddesodedeo decoder,
and TS packets having PIDS Ox1400 to Oxl 4l F are

thieans ideicioeid rt, oclid @Gl decoeepndathe Aidbo ddmnddbolri thesecondary
33b transfers, anong TS packets output fromthe
ayd@mizeqmm@k@@pmlm bn tt& pak r@éttélaw”é%pﬁgkatpl ﬁorﬁ@tstance,

mat ches a PID required for playback to the TB 5
iph&hgpeasg QﬁdEEed%EGEQM 58. TFOE’BTFE’FhBa%nSu &eSID 0x1011 is

d TB 51 B 53
S8R YRR aRe B4 BB RB LBV EEF s AFEEROEs, 15 FRTRETS Taving 2
Wl 3 B Ve o afaQBEEa@% tllaﬂ?éé’é% Jdee & %hélséc%r?dm 'fr%leo decoder,
or tenporarily storing, as ey 25 are, TS pdckets

Tehpbabkiehel HEeihGerpbanskl 1 @b t &Y i B Atied @@ asigRaffed to the
and are output fromthe PIDfilter 33a. [0253] The MB

primasyaabdibedetodet ePOrpadckyt sthoavingg tHIOwiGQER00 to 0X1ALF
streamthat is to be output fromthe TB 51 to the EB
age. trEhkeneed todree SerORER T auili AderDdrick EEPafeat s having

the data is transferred from 68 the TB 51 to

PE55 $3330p “Hh Ot o 416 STBGRCETIG, ot ShF g ST eE . and TS
ESEES3S Muhmal el B 1 SPEPEEE LB RSHS e 1
dedobiert NeanEB 5% he pID filter 33b transfers, among TS packets
output from the source depacketizer 32b, TS packets having a PID
that matches a PID required for playback to the TB 58 of the 3D
video decoder 50.

[0251] The 3D video decoder 50 includes a TB 51, MB 52, EB 53,
TB 58, MB 59, decoder 54, DPB 55, buffer switch 56, picture switch
57, and EB &0.

[0252] The TB 51 is a buffer for temporarily storing, as they
are, TSpacketswhichinclude the planar/left-eyeviewvideo stream
and are output from the PID filter 33a.

[0253] The MB 52 is a buffer for temporarily storing the video

stream that is to be output fxrom the TB 51 to the EB 53. TS headers

are removed from the TS packets when the data is transferred from
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5 [0255] The TB 58 is a buffer for tenporarily
storing, as they are, TS packets which include the
right-eye view video stream and are output fromthe
PIDfilter 33b. [0256] The MB 59 is a buffer for

chemparafi Ly gﬁgrhgg5§he video streamthat is to be
output fromthe TB 58 to the EB 60. TS headers 10 are

[ogeDYyedrid am tdie IS pasketerwhep sberdagaai sideo access unit
transferred from the TB 58 to the MB 59. [0257] The

tEBt 60s i s ateukhendedr sshoei. ngPES iiekede e cags nariqved when the

that is in the encoded state. PES headers are renoved
dakenisheragaferisdt FaRsf EheedS FEmCh&NmBE2 S0 the EB-

53. 5 10258] The d 54 f [fi
(DRl o g o Su e R S Etbaat 1y PERE iegs they
afbror BAYBtLoOMBY 2nchLAE°LRETLIGA 808LR0W! LilBeo strean

i hce there are various ressron encodi ng

afBt Bedsoarpticag MRER e MREGE Jﬂ\t{@’r ang, VC1 for

conpress-encodi ng the video streamto be nmultipl exed

[0DE0] 20rhd@BAY sch Bps, blihee tlefot efenipbrrdmiige stideing the video
decodi ng net hod depending on the attribute of each

sstreesmmhafhés decbdenitilt fawsf ghe TBNeS tdethed® 60. TS headers
frame/field imges to the DPE 55 sq that each

2EBITRRPGHALAGT FRafs PReketentgenithe Fanss of (e FRed Trom
t t f the display t
cPerky S35poShe Mmna50mn 55 (s a butter for
@gﬁ%f% Ve tog 1 19 dge}ssﬁfgr EB?”EEEE% ame«gaéo WheBss unit

ec 4 decodes a vi de access such as an .

thitelg piIPttlHee ePicediee! ke rancoded IE’eQdieBs mleé Wemovddi@hen the
decoder 54 refers to a decoded picture stored in the

abPB 25. trf268}réberbutf ehesME G2 S opfer B $S3.0 t hat
the pictures stored 69 in the EB 53 and the EB 60 are
[p2aRSf cPhederoderes 8 aoneratds & frane/figileginage iy decoding
decoding time (DTS) assigned to each video access

egflt ViAFQoacrRESHUPEEr Cdnithieh VEGSthP IFEEHE T GhTRATLIRT 2
pgﬁgﬁparwéngatgggggégg %ngp(rhES neé&n%%C%E%r%n e various
compression encoding methods such as MPEGZ, MPEG4 AVC, and VC1l
for compress-encoding the video stream to be multiplexed into
the AV clips, the decoder 54 changes the decoding method depending
on the attribute of each stream. The decoder 54 transfers the
decoded frame/field images to the DPB 55 so that each corresponding
frame/field image is transferred to the picture switch at the
timing of the display time (DTS).

[0259] The DPB 55 is a buffer for temporarily storing decoded
frame/field images. When the decoder 54 decodes a vide access
unit such as an inter-picture predictive encoded P or B picture,
the decoder 54 refers to a decoded picture stored in the DPB 55.

[0260] The buffer switch 56 operates sc that the pictures stored
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5 by using the decode switch information having been
obt ai ned by the decoder 54 during decoding of a video
access unit. Also, since the DISs of each picture
data in the planar/left-eye view video stream and the

15 O By VieW YhdepnSts eam Al stteSHaD td htle BREYder 54 at

alternately appear I1n the tine axis, the video access

t A8 tukiky SRy hBalddaieeind (Irdhasdegaddrtdbdach winidesaccess
of pictures when, for exanple, the decoder 54 is such

unitecadigo t ate tniffpsr sfwdrowdr & & mavddegdideg fregavbiiebsof the
of the DTS. [0261] The picture switch 57 operates so

EBh%? ,andhathe Blecdded hef Ngws/ ACSES S HEgE BRaHLFePRegrtracted,

fron1the decoder_54 i,s hg 5 pl nar/lefp-e e viemh i ned b
by oAPS (He HEGads SHTRRHA IRt O AGy Depfloptained by
%ID” elisg eSj.J‘ ge.BI aggcgéin :%V\’gegiﬁeg:le%@% ds init. Also
£ ?aﬁ%f??%%d Fﬁaﬁé rans err%d Fron1the decogkr 54 is '

réQdt . Wi georstr&am id drie bramdiately -eyve view
S&ﬁ??t%ﬂﬁginrﬁseto\r‘?egrwfgh D e ol ane . B2 56" [ 0262]

vihks seopphet e6daphexpignateps ofetvheidgst shreamgere set such
decoder. Next, an inprovenent of the virtual package
thanttinty wliterifatialy Eppearedenthenbbde aspits wighie ggdec access

expl ai ned. [0263] The virtual package control unit _16.
ugbEs MRY RuutFRNSARE T ThiteSERPYEBCEFERL Shiidh WS ©f pictures

' [ fl [ fi 2 i f .
BRSSP R e S LR el 10T B8 S H LA e orings
‘fggwgkaagﬁg- d%%{bﬁihg' §e§5&»§%%fse of! el Mrapl ayer
Fnstance ~an € pl ayback control engine do not stop

(hhe1p! ayhack avere dit1seroiidatddden YHeaMWhan BOGecoded
been downl oaded. [0264] On the contrary, when the

fehRE@O3E0AI tmugewtihagfesredt fréh ame tdesoden el is the
package control unit 16 notifies the DataStarved . ,

peapat/leftheyaNF e ajdeoi sfstean e 14nts tRBefiaFsdywritten into
control engine when the current secondary, vide

ther SRATESF T E¥ROHRIE (PLARR b I o dereaed frame/Tield
irsng.gr_epéraayﬂsttee@}gd rferfcn?nr H’lg%etcooc?enr '%\4 fé iiﬂ'le right-eye view video
stream, it is immediately written into the right-eye image plane
62.

[0262] This completes anexplanationof the systemtarget decoder.
Next, an improvement of the virtual package control unit 16 in
the present embodiment will be explained.

[0263] The virtual package control unit 16 does not output the
DataStarved event when the stereoscopic view flag is set off,
even if an AV clip including a secondary video stream has not
been downloaded. With this structure, the JMF player instance
and the playback control engine do not stop the playback even
if a secondary video stream has not been downloaded.

[0264] ©On the contrary, when the stereoscopic view flag is set
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5 not having been downl oaded yet or referring to an AV
clipinthe D sable state. Wth this notification of
the DataStarved event, the playback stops. [0265]

Al so, the playback is proceeded even if anAV clip

Lncd pidling - & 15860RdaEY MRS Sidieamehast Dptedetie Datastarved
O%b\%ﬂﬁgﬁeg vvhe% thealocsequenti al -type stereo goggle

e+0hthas theeoMrepDypdr antktdie-plaaybabk pheyback tohtired engine
been set to "stereoscopic view off". [0266] As
whencthbedualrent, sacomddiryg vidiechs tieade ROGEFRANENEO 2

when the stereoscopic view.is set "off", a playback_o .
SubpPARYEERM. | ST 586G ~RILBNGH Wt irﬁg’fef‘%{i“@%go anhv clip

RSPLSRG O B0 AL S ook D0 SPCENI s 1 e
road | | t event,
DgFa%_dLangt%t .es%'%fg‘,)r/l g,gﬁétgiffga@?%ﬁc?f’&kié B stHréd event

FUcture of "t he evi ce sel ecting the

tﬁgrgqggba%g RidJpRry audio streamand the current
secondary audi o stream [0268] Fig. 42 shows one

(285D ealEot td plleyveadk §& puciasesiegf even if anAv clip including
Primary _audi o_stream entry and
aSeerdadaraudiisiest damashthas nathdesr deeiepded when the

structure of Conb info Secondary vjdeo
sSameRdARy. AUMS L FFERPRITe I A AAT BEETTSTSY SN e pLayback

ha2 25 tively indicate f - LIRS: .
AP0 AR (R 20 8 e ST ST 1oy ehery and
[??;%%gar}isa&@é&fﬁécfg@e%t NYecoPhe8§ fhtBeNstesent embodiment,

turés are structured i n the sane manner, being

wheIPeRE sl red s ERtileyy a8t meaBgt &rphutmcy 6269playitem
The [ead Iine ha3 indicates the close-up of the .
iisnpebaaledesl witthocttuwa iaiingt Eeantbat dgwnpgaghpgrot an AV clip
therein, Streamentry of the primary audio stream and

inkd usdewhdarse crrars t\vidan isCEeMposed  of :

Stream codi ng_type indicating an encodi ng nmet hod of

the audio stream audio_pre.sentation_type indicating

@@%ginmn%ﬁﬁtﬁﬁiﬁ‘tgﬂtfgé of thedporrgspondi ng audi o
= guencyl ndi cat i ng

The present embodiment describes a detailed data structure
and a structure of the playback device for selecting the current
primary audio stream and the current secondary audio stream.
[0268] Fig. 42 shows one example of the internal structure of
Primary audio_stream entry and Secndary audio_stream_entry,
and the internal structure of Comb_info_Secondary video_
Secondary_audio. In Fig. 42, the lead lines hal and ha2
respectively indicate the clogse-ups of the internal structures
of Primary audio_ stream entry and Secndary audio stream entry.
Thege internal structures are structured in the same manner, being
composed of Stream entry and Stream_attribute.

[0269] The lead line ha3 indicates the close-up of the internal
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a sanpling frequency of the correspondi ng audi o

stream and audi o_| anguage code indicating a | anguage
attribute of the audio stream [0270] The lead line

ha4 indicates the close-up of the internal 10
sét LugtuLe Qf 81?%&3@(”53%&'{/'. bui €. shSwsheMBrE B!l ebBiream entry of

reamattribute of the“primary audi o stream and the

tﬁ@;ﬁﬁ%ﬂﬁ/ atddh ersbhRAd She @ResIhr8f audio stream is composed
ref_to Sub Path_id indicating SubPath information _
obeigtg-d=af efsding toygehendecendapyprasdroddngaraiphod of the audio
ref _to_Sub_Clip_entry_id indicating Subdip in which

stireap: | ed yo 15raseinvaki prahy R dl RdEC3etad daCPaaifilo Structure
streamare nmultiplexed; and ref to Steam PID of Su

ORI K5 FRF SEPPREL S FBIREESTRF TR P B BT R i cat ing
PES packet tituti ' i . an
o{ e COROR R SO okl PiETRPb Bl FE, sBfdan; ana
a@@%e%%ﬁt ?&%%gdghﬁéf&%ﬂﬁ% AL Qa8ET8ARinAE of the audio

3

ream e I the secondary audio Stream i ncl udes
i nf o_Secondary_vi deo_Secondary_audi o as indi cated
by the lead Iine ha5. [0272] The lead |ine ha6 _
liondiog at eRethead ldse- hp4 afndicates the close-up of the internal
Conb_i nf o_Secondary_vi deo_Secondary_audi o. 25 .
sComgtivmeo_Sedond &ty eanded tSa&diidar y_audPs i s SBSHFosefnerein.
of : "nunber - of - Secondar -audio-stéean}ref-entr

StagrBafithy 1S Pot ARe ithbBrT ¥ 48T REF SR S e’ﬁ“‘j secondary
ailhﬁggﬁté%%% " %%2 o%b%ﬁ?%néoé neg fal s e@&%‘s&%@%@%}[ﬂli@ﬁa cating

audio-streamt |

' nat 110h pati j Ssdors@eppdanyo stream;
e B P T e S hen (b ,
r2eceRdany, \U1dep «sidrgamd snaptayedgancl {W27A3ihikt the primary
deScribed Tabové, the STN tabl e includes Strean1entr¥
anfdifche t peamsayd aidi sesondanytdadio stnpdwe argamalgiplered; and

the primary 5 video stream and, Strean1entrg of the lue £
redc sl Etpaau R 1e_aif SR Hap indicating a reference value Lor

a PID of the PES packet constituting the primary audio stream
and the secondary audio stream.

[0271] As informationcorrespondingtothe secondaryaudiostream,
Stream entry for the secondary audic stream includes
Comb_info Secondary_video_Secondary_audio as indicated by the
lead line has.

[0272] The lead line haé indicates the c¢lose-up of
Comb_info_Secondary_video_Secondary_audio.
Comb_info_Secondary_video_Secondary_audio is composed of:
"number_ofHSecondary_audio_stream_ref_entries" indicating the
total number of secondary audio streams that can be combined for
each secondary video stream; and "Secondary_audio_stream id

__ref[0] through [n]" indicating stream numbers of secondary audio
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is to be the audio of the secondary video stream

Al so, Streamentry of the secondary video stream

descri bes secondary audio streans that can be

conbined with the secondary video stream for each

%}}%&ﬂa i r &R f&?:% e | gefeo shlream is
econéra?éfguglsg)ﬁé[ 0274§ Thi s e(?{o%?efgggg%gﬁi::% ption of

gk dedasres of the recording mediumfor the playback

of 'the audio stream Next, the features of the
WenAjacksddwé ceibed dbdwerel apead®Nofabhe mefiwdesiStasam _entry
w || be described. 15 [0275] The pl ayback device is }

qfr bhe dedimdnh audd cas sreavtiliat £6rto Henrboiaiihelatis primary
pl ayback, the stream nunber of _the current prijmar

RGOS ST $ RBm KL REB BTV R bEE SRCPRRAEYAMAIC Strean that

secondary . audip str The i SGL t
JrFu%boe(rjbs? t[}i‘?zfé‘]é)l&éﬁﬁit% ﬁ%&?%%yﬂs om%go%éi‘%%ghp :1\2'%%

| i . o 'l | S ST deldonda
%rg%m@%éﬁiﬁg%: g&gﬁgéfgﬂgg%ﬁg (bOsbt%gg%rmng 32 bits i
Afa et PSRds teprasanbs ddid ipfddmi yh atei 9o dti@any video stream,
nunber, and identifies one of a plurality of Primary
faudiemcdt resarmndehos eviden réeseam e Gwnl t Brf ¢ nSetendTRy_video_
table of the current Play Item 25 Wen the val ue set
SerarsemSRudENges, the pl ayback device plays back a

B e e S SRR ) o et e e
initial | ue, t t '

Pl Bty Vo B0 B RUr 002 SRS £PROLAY wee,
t't'r@< FEatliSedof QS bDbiBa kel as, A0 fodt patEaddhdibdlf the audio

here is no Primary audio streamor that ‘a Primary

sAiulam Wil ISthealadw@siled. been sel ected. When the PSR1
is set to a value ranging from"1" to 113211, the set
M 168 | Therpbapbatkdiawice st panvidedveithf a8 brspppgture for

audi o stream [0278] <PSR14>
achieving the audio playback, the stream number of the current

primary audio streamand the streamnumber of the current secondary
audio stream. The following describes these numbers.
[0276] <PSR1>

Fig. 43A shows one example of the bit assignment in the PSR1.
[0277] As shown in Fig. 432, the lower eight bits (b0-b7) among
32 bits of the PSRl represents the primary audio stream number,
and identifies one of a plurality of Primary audio streams whose
entries are written in the STN_table of the current Play Item.
When the value set in the PSR1 changes, the playback device plays
back a Primary audio stream corresponding to the set value after
the change. The PSRl is set to “0xFF” as the initial value, and
then may be set to a value ranging from “1” to "32” by the playback
device. The value “0xFF” is an indefinite value and indicates

that there is no Primary audio stream or that a Primary audio
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5 Fig. 43B shows one exanple of the bit assignnment in
the PSR14. [0279] As shown in Fig. 43B, the |ower
eight bits (bO-b7) anmong 32 bits of the PSR14
represents a secondary stream nunber, and identifies

sPREafT nas R abidy of1 Secondanhapdie $oraans Weeseols value

entries are witten in'the STN table of the current
rEhgyngt@mn “YWeto thervathe ssaf vhlukhies PSR4 prleargess a stream
t he pl ayback device plays back a Secondary audio
nymbeanpodr Bspuadiyngutidot BErsam.val ue after the

change. The PSR14 is set to "OxFF" as the initia

EQ%F@%, <Efftl4hen may be set to a val ue ranging from

"1" tQ: 232, 4by 15 ol degyi - i h
o 92 P shafe g PARTRYangY Pl BE YopRgpmen in che
pthese is no Secondary audio streamor that a

Secondary audi o stream has not been sel ected, Wen the
[P3RIN A3 shewrt dnaFydl SR atdiendoreaneiahnt titsb0yg among

set .value is interpreted as a stream.nunber of a
S3eRLhGY AL G SO GoSOP R OARY g rgan pumber, and

shbowebart showhpg, :}?lg.lﬂﬁ W dRlondist NG tkRems whose

current prinmary au stredm when t he current
eptayeteare hanpesen! intthe STOVCdlsld off thestcepsre®@6 Play Item.
through S98 constitute a loop in which the steﬁ S98,
Whenrtdpevaddefgrt an the @SRk pbryoasditdespiayhack device plays
indicated in the STN table. In this |l oo 25 each
bR S ROT Y GBI PRERP TR T SR oo 5T value after
tﬁB%H&h%f AUl O §éﬁf@n%é"segngoSt‘SﬂF§98a§h%ﬁ€3 iwhetBer value,
or not the primary audio streami satisfies the
aganghéhonsy (188 , &Y , 8 dh (Wlue [R2ABIIng eraondi iten 3" by the
Is that the playback device has a capability of
pPpRybRAl Bavkcehe BrenERyUAUIPBEE! r éEnRR, 188 TiRdtReralue and

B8:80-08 £he® FRinmat: SOnSHerREe PSS O oaF, that 2
sggﬁgﬁgfgﬁagg?gl tsstﬂt_%ﬁ%fni R lng%“‘iie%rlstsf&%te[cﬂ.ZS%heﬁthe PSR14
guage attribute of the

is set to a value ranging from “1" to “32", the set value is
interpreted as a stream number of a Secondary audio stream.
[0280] Fig. 44 is a flowchart showing the procedure for
determining the current primary audio stream when the current
playitem changes. In this flowchart, the steps S26 through 598
constitute a loop in which the step S98 is repeated for all the
primary audio streams indicated in the STN_table. In this loop,
each processing-target primary audio stream is called "primary
audio stream i", and step $98 checks whether or not the primary
audio stream i satigfies the conditions (a), (b}),and (c).
[0281] The condition (a) is that the playback device has a

capability of playing back the primary audio stream i, and whether

or not the condition (a) is satisfied is judged based on the
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primary audio streami is the sane as the deck

i nformati on, where 5 the deck information is

i nformati on indicating the | anguage setting of the

pl ayback device, and whether or not the condition (D)

is satisfied is j by, ghecki r tdee A pri
cbieR 2eapn B et IR Vol FEFLA ORI cPbe (O I prinary
.0 age_code of the primary audio streami
aﬁgg%rflﬁg%gﬁﬁ the STN table. 10 [0283] The condition
[08k20S thatcdhre wiwnngl) akt thhut ehefladmage iatemyibute of the
audio streami is "surround" and the playback device
phasarg saphbidtiteamt ¢ apengabacks the deek dpfermation, where
channel . Wiether or not the condition (c) .is
thet detkednforpaggen BasddioFmard oo ipaiicedi i st efnauage
PSR 15 and audi.o presentation_type._an f s
S6Eraae Sh i PSEB-Crotor AR T PR SEO9B A0 condition

t_tl har t. i b Qrit:
B3RS 20D, PR RSt BF o oo che

se@ndL§1,9nSr Podr1%2L 5SEhESsakOh L¥BEPARI1C WHtduage code of the
conditions anong the above-described conditions are

pakiagh eddly e MRGesaidibe 20 rstuteardTN_tmbI'thow

many conditions are satisfied by the primary audjo

[oseam The £6285Lisht é¢) the thap phocdwnnal pdtrohie of the

for all of the primary audio streans, ste 99 .

PEHeIGhasdds sfeeqfedf éfsn%%il%rlrﬁu%@%&n%@%,e ﬁaﬁga}c{ja@%‘alce has

whet her, _qor not it is true that there is.n Lopry

S GaPALLTEANPERBLEESPRCPREE (a7 S tRER I narEidT,y Metner o
I ar ' st e i sfi i .

B K o LR 3 BB Bk bt S Spparicon

HethRR P9 5 228811 d o e dO0en | typSahddgetaneldieimg_type
or not there is a primmary audio streamthat satisfies

A la@dfidR)nddny. and (c) When there 75 is such a

primary audio stream the nunber of the panan¥ audi o to the
[osadm (et masatt oElawthadtt (agsigh§ anBrieyiry f&nk
plrr;i.nEar;:'eY Zﬁgjio é%;gngé'ggt)ehding on the pattern of the conditions
it satigfies, for example, "which conditions among the
above-described conditions are satisfied by the primary audio
stream i" or "how many conditions are satisfied by the primary
audio stream i".

[0285] After the loop process is performed for all of the primary
audio streams, steps S99 through 5103 are performed. 1In step
S99, it is judged whether or not it is true that there is no primary
audio stream that satisfies (a). When there is no primary audio
stream that satisfies {a) {Yeg in step $99), an indefinite value
(0XFF) is set in the PSR1 (step S104).

[0286] InstepS100, it is judged whether or not there is aprimary

audio stream that satisfies all of (a), (b} and (c¢). When there
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[02871 The problemis that, when there are a plurality

of primary 5 audio streans that satisfy all of

(a),(b) and (c), a selection should be nade . They

have the sane priority rank when they satisfy all of

(a )_and. (¢ t hi_g . Sn audio
157 PhaRy> Rt AR PRSP e fhERe2 108 BR ety

skl cn2fNsh abk 81 a500m tde @i By =aiddi(e)siseass thathe PSR1
satisfy all of 10 (a),(b) and (c). That is to say,

(wcleh aspect to a plurality of primary audio streans

that have the sanme codec-l anguage attri bute-channel ,
[@kErilbuTke mmrlen dakshathewbsh tRerharsTaRLagad 1ty gt primary

referred to, and a primary audig stre t ha s the :
apidgive streamsr FhpinkathstHe25TNPE agﬂe' ?]g} s%?%cp(g)d'. 3 pelection
02881 This strycture enables a per L r Eatisf
RO PRG-0F0, EeY FEE B° SFRHE SOCTor Faa ey scy satisty
t-he | egt i r f & il & hes i Widy selects a
aflrolr Oéfgc‘%%s't a%q@; (?ﬁdng?%g%?tﬁg or dicltanr@Jq of des?cri ption
drindis ShMicbleredR2803tWher ithd shigitged eharytemk in the
I's noprimary audio stream 20 that satisfies all of
9@ HdD1eanthdre) tHeherdantmolawgbes storeamep tiEM1sathsty all of
which it is judged whether or not there is a prinmary e
@di (@)starshnidhat Thati 45 & eendi (idh EBSRERE (1) awRhirality

there are primary audio streans that_satisfy ( C
Qo) PTHRRTYUAERO ATy FaFy TR ot3tr 8 N

SR SRR, SIS R Ao e

[ud ere d 104 diorSik 6aat ta! the highest
alslta{?t %% &3 gngbfaq}%%, ?g)l&%ga%%?@gnd there is no

S ARryaniaudi ol ream ddiete sagi séiestéa) and (b) , the
control goes to step™ 5102, in which it is judged ,
W dier Tor snot ridienee esadk e awey sorsingdics o pEame authoring
that satisfies conditions (a) and _(c). Wwen there_,are trol
v ey heudilmespEebhe @WBROEADDsf oL aleahli® (8§ LeFREOT CcOontro

:{H%mﬁgg[ergapﬂggr%gﬁ\ér?@ foi teraec%r%tt_ggém %fscltlgﬁging the order
of degcription in the STN_table.

[0289] When it is judged that there is no primary audic stream
that satisfies all of (a), (b) and (¢), the control goes to step
S101, in which it is judged whether or not there is a primary
audio stream that satisfies condition (a) and (b). When there
are primary audio streams that satisfy (a) and (b), the number
of the primary audio stream that has the highest entry rank in
the STN table among them is set in the PSRl (step S106) .
[0290] When it is judged that there is no primary audioc stream
that satisfies all of (a), (b} and (c) and there is no primary
audio stream that satisfies (a) and (b), the control goes to step

8102, in which it is judged whether or not there is a primary
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the STN table anong themis set in the PSRL (step

S.LO7). 5 [0291] Wen it is judged that there is no
primary audio stream that satisfies all of (a) (b)
and (c), no primary audio stream that satisfies (a)

a%HQO( Q):r?éﬁﬂdtﬂﬁt A B @é‘@dﬁﬂﬂf‘cﬁ@ thy tanﬁatéf’f ' Qﬁlen there

e contro goes to step 5103, in which
ah:b pgildgdgeduphet Berefis Nehat hedeik sy a(Py idmdl Y AYdithe number
streamthat 10 satisfies condition (a). Wien there are
ofir ther pramdry stdéanstredmttlsatilsdy fleg hidhesummarofrank in
the primary audio streamthat has the highest entry
then BTNy tabkd eSENONgbtaeans sy Setterht ShetPSEln (SHempSHO7)

te 08 0292) \Wen pl ayback, section of t
@%Pﬂ@mww%nla%%a&d@e& £B3i ChTRais b%%lpwar%&wo stream

B, BLBYUEE, 15 ST1B) SYbt SAnel) ) Bema g srean

thit d8keiFHiRed @3 EﬂﬁiCH£reﬂ$n&UHon§¥h&§91ah@§83ht98am that

to now, the procedure for ‘determ nihg the current
sRIEHBE e saud) 0aflir eam hele besnt 865 chodedto 2 42943 , THe which
foll owi ng describes the procedure for determning the
isetsniaigeduwdist st earmof 02e5te Figga pbimgrg dhdiw kdrteam that
showi ng the procedure for determ ning the secondary
sghdesiser eanflirAost ép) Si |When %lé%%cﬁﬁ%/ PIIdIAE Ys ALgld @ streams

BB et RS LS R kb enas

h gkﬂesg;gggggo@g%m P% @S +hae s&&' 't%mg a%%?l%’ Q% is set

a conp

iseeapdakyiaydicey shiggam nunber deflned |n 77 Cbnb info
Secondary_vi deo_Secondary_audi o and the secondary

[audR0 SWhenBpliheiciobeat nefl 41 ok PRt tipidincatiesudio stream
that a conbination of the secondary audi o stream

hagrtesn detfhnededonandelp-playitem, the sub-playitem that defines
the playback section of the current primary audio stream is
determined as the current sub-playitem.

[0293] Up to now, the procedure for determining the current
primary audio stream has been described.

[0294] The following describes the procedure for determining
the secondary audio stream.

[0295] Fig. 45 is a flowchart showing the procedure for
determining the secondary audic stream.

In step 8111, a secondary audio stream number is obtained
fromPSR14. InstepS8112, it is checkedwhether or not the obtained
secondary audio stream numbexr satisfies the fo_llowing condition
(B):

[0296] Condition (A): a comprison between a secondary audio

stream number defined in
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and the current secondary video streamis permtted. 5
[0297] After the check, step S113 is perforned. In
step S113, it is judged whether the nunber of
Streamentries in the STN table for the secondary

cB8MEI On¥hr 8RB AR Y& G @Rl dU BV &ild S B kehe Wiibndary

the™nunber of Stréamentries is "0, the secondary

agddbostbamamumtaieobta ineRl Frdns FER N4l itell dsieap that a
5116) . When the nunber 10 of Streamentries is not

cbbinahéononf radle geesntaryt apd £ st redr) 208bamwstkrhe number
5114, it is judged whether or not the secondary audio

aBfr bhm AUFBENT SeEPRIATI0 Ve e 4xean Heh ReEtoied -

DYERE nPleStESamanty | 3 bncble STV LobLe,2d Lie seap s1us,
15 5SRO AL bR oSAal e ook Lo onpidEEgony cavne

£6%i she dd-FRHAy Anhd hus-dhe nwbee EArPSREpisyiten is "on.
mai ntai ned. When 1t is judged that the condition (A)

whennehesatinbbiredf stevamerhtriecondaryaudihe steceadary audio
that is optimumfor the current playitem is selected

stzeep i8I 12PJROR99]s tupi nica hoes (Sterp?btedur dfegy the number
sel ecting a streamfor the secondary audi o stream has

Obe@RTrBaTCEPEEE eSS AF0OPLR"Y"  46-hS FPHI RN IERTS sHOWHRP S114.
E N O N B e R e
a{18§8 ]':l':t:\l;‘?%&l q‘gﬁrlgézp V.’f;h @\lﬁ.}lalt Pg éf‘ %ﬂ%ﬁléé{% gh?glgﬁ'g%l% number

constitu oop 1IN Ichrtis

oft EEREEMCBHESRANAIMNG HeO ST B TLAHRENHd eSoMidian (A) is
in the STN tabl e whether or Tnot an arbitrary stream

saaikgfibdas tweefdld baijngioednths t atss cABDRioftordi 1é satisfied,
(a) : a conprison between a secondary audio 78 stream

ipdmberngefened thetGo s Lidfss Swedsndnppdicddo Socondbey already
audi o and the nunber of secondary audio streami .

exhateateESRi4r ant Coms Hak TUTRFY LR Feldond N3 thfinpd. When

iét{s?%mlégé"é‘dcﬁahce t%uer rc%rllltcij.tic)n (A) is not satisfied, a current

secondary audio stream that is optimum for the current playitem
ig selected (step S115).

[0299] Up to now, the procedure for selecting a stream for the
secondary audio stream has been described.

[0300] Fig. 46 is a flowchart showing the procedure for selecting
a current secondary audio stream that is optimum for the current
playitem.

[0301] 1Inthis flowchart, the steps S121 through $123 constitute
a loop in which it is checked for all streams corresponding to
all Stream_entries written in the STN_table whether or not an
arbitrary stream satisfies the following conditions:

[0302] Condition (a): a comprison between a secondary audio
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secondary video streamis. permtted; and 5 [0303]

Condition (b): the audi o_| anguage _code of the current
primary audi o stream matches the audi o_| anguage_code
of the secondary audio stream [0304) After the |oop

sEEgﬁﬁSﬁuﬁEeQeﬁgﬂﬂsﬂ iﬂrcﬁlwltg_of’%fég%eé&gﬁﬁgﬁrVid@égbgcondary_

streans that are permtte aye ack 1n the

a2dhbt 8Bk et he HudE e@ntEebngaes 49a56 e Sladd.i [[830%htes that
In step 5124, it is judged whether or not it is true

at batnbihbheden sfnahsesendadyraudiudist seapamhat and the current
satisfies (a) Wien there is no secondary audi o stream
sehandsayi yides E4yepvedsi pegmapts@24pnd a val ue OxFF

as a_secondary audi 0o stream punber is set in

th 5
(P331° (Srepisios) (bl ooty WHHO: HEREIaRE GRS oPEnERe current

3SR Rt B L L RTR R Rl ae Gl BHERr cne
Sggggagr at,kes ggrgththere is at | east one secondary

audi o streamthat satisfies conditions (a) and (b).

[Yhen)t hef e 2@hkeS ip peBSds HNE cRRFVICRIYESHELD o tle@Becondary
that satisfies congitions (a) and (b), a secondary

aaddbc tstagent Wh b aeepeEmmespEit o e [Staeshbaokiyn tlie STN_table,
glaced first in the STN_ table is selected anong the
thecerBarplagecs $or e&rp FRAEE -sati sfy conditions (a)

FRslol o stdtont b 108 WHaARMER T BGt 1% Pl e Crue that

tggR%L]ié ﬁgesoec%{]%c'i? rysggszgg]st%%% {:%%% esalt%. A ess:ﬁ%p?g;%en there

0 Stream a a i'es  con I ons

1E6NR, EB-8hARrTARIdi0 PP SRMNER! < HOESF 1 8= (LGP (YOI 28 difep 5124) ,
which 1t 1s Judged whether or not there is a secondary

aaudl gesbkeaMmukhat seabh8hirgsacandi ctesafmahuitber tibeset in the
are 79 secondary audi o streans that satisfy condition

PEAL4 dssepolsdasy . audi o stream whose correspondi ng
Streamentry is placed first in the SINtable is

[88PB¢t SHNBRDHIE T & IS OHRIAY YIRXRYi - g audio streams that

satisfy (a) (No in step 124), the control goes to step 5126 in
which it is judged whether or not there is at least one secondary
audio stream that satisfies conditions (a) and {(b). When there
is at least one secondary audio stream that satisfies conditions
(a) and (b), a secondary audio stream whose corresponding
Stream entry is placed first in the STN_ table is selected among
the secondary audio streams that satisfy conditions (a) and (b),
and the secondary audio stream number of the selected secondary
audio stream is set in PSR14 (step 5127).

[0307] When there is no secondary audio stream that satisfies
conditions (a) and (b) (No in step 126), the control goes to gstep
8128 in which it is judged whether or not there is a secondary

audio stream that satisfies condition {(a). When there are
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that satisfy condition (a), and the secondary audio
stream nunber 5 of the sel ected secondary audi o stream
is set in PSR14 (step 5129) . [03081 Wen a pl ayback
section of the current secondary audi o stream has
s0e8RadeY 1 N8eh H)s ta- il REAY E&Hﬁ.skﬁ%&k@i’@i@ﬂ | t&M thaécondary
defi nes” the pl ayback section of the current secondary
aafiflbossteaanvhbsedeberaspetldangt eredmr entry is placed first
sub-playitem 10 [03091 As descri bed above, according
inotheeSTH dsdnte eibottilesrited antaaSTRet ggicondary audio streams
grelin{narily.def{nes the streans that_are permtted
that Fatpipeacpdikias (e prdnehy sgeomdadtt dal e Gtramp number

o BB T T RO St GG SeP CaAe I PoFpGniotep S129)
i S .
[@%’??fetﬁﬁeﬁta{ g’ﬁfg‘ﬁ’r}é&pﬂ{e %ﬁ%gﬁ%gfj thg %Er&la?lt Eégglﬂgary audio

S Wri _ one primary audi
sSHE8AMAN YRR 8 8€AREANY 2a8TbOp AT EABNAT €hé @3N IIaYAlEm that
selected, and they are output in mxture. Wth this
defines the playvbahpice iond X etheatithenn sehballaay audio stream
_comentary by the novie director is overlaid on the
igafiatévained aadibecanrijentesud-whayitem.Picture in
Picture 20 is executed. [03101.Wien an AV clip, whjch,
[938PLdds ARECHLLREr FOANE . SECHIHHMT taubie RisSEhfsembodiment,
elected. as descri bed ove..is referred to a .
RS EoelE A Ay DR e e A O PP Mg permitrea
£&1 50 | ajla L RaryNSh8E AN 8t rBY%m for the pri
dd%ﬁl%g n% %%é%i%% gthgk%@?gy2§§m%?cE FncPqug thg primary
vEHES Qtirddnl,TBhY B¢ nees0PEARY rFUdIDi S e £68 the secondary
referred to by the sub-playiteminformation, it is
vpdssi btecaho pre¥entrdéheapbaybab& &toembei bhat correspond to
interrupted and ensure a snoboth progress of playback. _
tlee Jiosaan eErbbes rent tiesn The Hre SEM teeyi mayet primary audio
descri bes a detail ed data structure and an . 4
SERPPB PR RTCGTeFPRIPT A PILLIC HEVERR 367 TSARGG TG haetectead,

aftd rtrheerg(_t aré %?lttlptulteig Wi$3Wre. withthis structure . for example,

mixed audio in which a commentary by the movie director is overlaid
on the main feature audio can be heard when the Picture in Picture
is executed.

[0310] When an AV clip, which includes the primary and secondary
audio streams selected as described above, is referred to by a
sub-playitem, the playback is interrupted if the AV clip is an
Unavailable clip. Therefore, by downloading in time an AV clip
which includes the current primary and secondary audio streams
is referred to by the sub-playitem information, it is possible
to prevent the playback from being interrupted and ensure a smooth

progress of playback.
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5 [0312] First, Streamentry for the subtitle in the
STN-table is explained. The primary audi o streans and

the secondary audio streans are respectively assigned

to the primary video streans and the secondary video
[sBlANs<EnMllddimesspe®t to the subtitle, there is a

di stinction between the presentation graphics _stream

10 anthe peesext enbedinensdeaayinng atdrtalled fatd ghFucture
distinction between the text subtit eam.f or

le, st th
=B PRt P AR KRR PR BRIV PRGk PBYE.CEURT PSSt B DrurTent

-S%@E&?i%gg fé%mvideo stream [0313] The foll ow ng

Streamentry for the PGextST stream

(5892 4@:‘?&%",’5 SPULh Oél‘PEr)tﬁ heorSTHhd abhiec 198 B8 the STN table
especially 15 related to the PG extST stream As shown

ik Xhirel. Wrak premae§Raciiad by reamat #Adtithd k@ condary audio
subtitle display are: "nunber of PG textST streans
seneanesatd |rddpetigivg Iy "gssigned to the primary video streams
"nunber _of _Pi P_PG_t ext ST_stream entries_plus"; .
anpgile SEEondaRe ¥Adem FyTealRd With respect to the subtitle,
" Conb- i nf Q- Secondary _video-Pi P-PGtextST' 1. 20 _in. . e
LRSEE o4 i@FHBGEéP%E%ﬁE\*—S%??;FI?e PESEAN TR OTh JREEFIGE Stream

aggtt_el%(t LtStsE%%q%l%nFEEggrlni rﬂﬂeaéﬁ%é t‘.li.es In%u@%%r\?ﬁlifginction

streans that are t’argets or selection

bbBGeBhCLHE e bR PLGHUE 1L SsPRLagXLSHt €He FPEmary video stream
"nunber _of Pi P_PG textST streamentries_plus" 25

ahAdtBat esxt heuptirbee strpafseEblrathensgraplbiacy stideanmstrean.
and text subtitle streans that should be added to the
[0aUBberTed £PGLbwinSHetamidres eherd tesan efrittied fon theePGtextST

STN table for Picture in Picture agﬁlications. The .
SEURABF tHe - 4 hERoS 2POPElPRAEShaP FlahgPeRtadsts gRRecially

LSBT R o TR B4 SRR S0 e U nar are
<SUEREL! POEXET Siennell SShutta, My wee
nfhieem HENBE! tdxtoTskeeammauaber-isk. Algg, wheprdhgh  [nl";
"number of PiP PG textST stream entries_plus"; "PgtestST
stream entry"; and "Comb info Secondary video_ PiP_PG_textST"
in "Secondary video_Stream entry".

[0314] The "number of PG textST streams_entries" indicatesthe
number of PGtextST streams that are targets for selection while
the Picture in Picture is not executed.

The "number of PiP PG _textST stream_entries plus"
indicates the number of presentation graphics streams and text
subtitle streams that should be added to the
"number of PG textST streams entries" defined in the STN_table

for Picture in Picture applications. The sum of the

"number of PG textST streams_entries" and the ‘“"number of_
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5 "nunber _of Pi P_PG textST_streamentries_plus" is n2,
the range of the PG text subtitle streans is a range
fromstream nunber 1 to stream nunber nl+n2 when the
Picture in Picture is executed. That is to say, when
€5 0 1P P T, tr tphes-oBEUS ol Sess.
D T e PR e o T PP e 2R T ot
[G3DE] t ISt r QAR die bhoAderedrbycascidigTnerbeamsr ietiteries™ is
in the "nunber_of PiP_ PG textST Streamentries_plus".
ni 03¢ Mhege tde Fhet PEetéxt Pegbuieléesstotamxetsitadrange from
Streamentries |'through ni for the PG extST streans
streamargetser f or  deb ecitixgem amimpenh ttHe Pi chife:jnwhen the
Picture is _executed, 15 Streamentries 1. through nl +n2

"BYRPe RO PR R BY_Se¥ BARs SEFEATaFGEF 451 B U6l £ (1o ¢ TAAI®
t; .shoul d be noted. hat he D
o} 3R B0 "L PO o PRb B Rgh LB b Ean munbe:

f r ideoapd dihe meaondaly pidao-fRe executed.
1?@%%%???@6?§ﬁ% %;éﬂ_bagk. What 1s played back when

Thée Pid ured n Biagl urewhenexeeuted tsushéhest 20iPhBG textsST_
subtitle for the primaryvideo or the subtitle for the
steeandanyrigsdpdusFoi st st teheim tHree ST teddsonshe( irpnge of
when the subtitles for the g%jnary video and the ,
thedondary suddd ke streaps ¥ negda At g regievritten
. BD- t he pl ayback device | d _require, two "
13 P SEUEREBAGE S P as Bt RS T TP BASS ToR-PRES"
re cost; 25 angd. (ii)_even if.a reduced subtitle.cuted
[$€igrﬁe S %ﬂukﬁ%?vﬁgﬁét?%e d?@plgigg?fgt ggulggge scuted,

Sgihééth Cuhirios V?tt?l%u[:ﬁ?’ﬂxz] fdPeHeddr bkh8Tid rd iflk GAleLEargets
the ctose-up of the ™PG textST Streamentry”". As

fehoga1byttibe;| ead lvien the PiPGuirextiSl Siateare ehsrgkecuted,
includes Streamentry and 82 Stream attribute. The

SStesmnmeehtiysilndirmesh nlPhD fofr sheBGegkEFT séreamn arqtargets
is permtted to be played back, [0318] The | ead qug ,

fepzelegitégres thehd bggasreqd Rere that, even when the Picture

ila ?ﬁ%omnd%r%s\é&ggatgtdr, e:fatm:tngort}/ Hil:lt'thAeng Jt_it_]fes for the primary

video and the secondary video are respectively played back. Wwhat
is played back when the Picture in Picture is executed is either
the subtitle for the primary video or the subtitle for the secondary
video. For this, there are two reasons: (i) when the subtitles
for the primary video and the secondary video are to be recorded
separately on the BD-ROM, the playback device would reguire two
graphics decoders, resulting in an increase in the hardware cost;
and (ii) even if a reduced subtitle for the secondary video is
displayed, it would be difficult to watch.

[0317] The lead line hpl indicates the close-up of the
"PG textST Stream entry". As shown by the lead line, the

"PG_textST Stream entry" includes Stream_entry and
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5 thereof, the "Conb_info_Secondary_vi deo_Pi P_PG
text ST" indicates uniquely P& extST streans that are
permtted to be conbined with the secondary video
stream [0319] The lead line hp3 indicates the

Stmeemnaktstibuteur eThed Stivieant’ @ortheyi hholSdesral@TP 9EdedGtextsST

Pi P_PG textST". The 10 "Conb-i nfo-
seseandEhptvigepepnptPedt 62t 8 PlayEGd®&Ck nunber of

Pi G text ST streamref entries” indicating fhe

[PBEQE nufB&r 2% glpé e §Jﬁflictartéa%t ?égrrsci?lsa?_'&gn of the
.he combined. with, each secon y, vide a nd

"B BRBR Dol aRbo P ERAR BEFRPIE) iy ougipig - CnE"components

thodieating the 15 stasam pwpbesscohafiy PRiEEXPip PG textsT"
subtitle streans that can be Tonbi ned "during~a

ipbaybaelk. uh@gﬁ@hyU@Gﬂz@xﬁ@m Alrdamy ol rofpéheitted to be
recording mediumin the present enbodi nrent has been
coebinebeditNexhe aacbnproyenedecofstriela.pl ayback

device in the present enbodinment will be described. 20
[331fhe Bae ytead clinp hphyingieacest keesiBiprned, stgyeture of

Bl Dask ey Sosh SRSl olp 40 BIAR 2 one
(o QEXCC | AR (428 Gl (1) WhRruces

"AGRbEXeeRt b9B Of PhgbHieskReBinCiidife ent%ileld321lildi®ating the
48A shows~one~exanpl e of" the ndmerical range of the

tstatammbebersri haic thetcuibent 1 PEddms shaecaoandye combined
have. When the Picture in Picture is not executed,

wilhe streagadlunber cofeadredaxarrent B@Eesxt ST stataman; and
takes a value in the range from1 to nl

"PhB_BFpEEXESR. _FRrERy. idgaefififén GiHEOUR vy %@J’e‘ligting the
P BS35 BT B EHE TR ARAL TR huhB ST 6R N S b pe combined
e oP B ™ PP PG fext ST Stream number” . And
(bbeoPi RPGd axwSTastigABVuidet of the recording medium in the
present embodiment has been described. Next, an improvement of
the playback device in the present embodiment will be described.
As the structure for playing back the subtitles, the playback
device stores separately in the PSR set 23: (i) the stream number
of the current PGtextST stream for the execution of Picture in
Picture; and (ii) the stream number of the current PGtextST stream
for non-execution of Picture in Picture.

[0321] Fig. 482 shows one example of the numerical range of the
stream numbers that the current PGtextST stream may have. When
the Picture in Picture is not executed, the stream number of the

current PGtextST stream takes a value in the range from 1 to nl

as shown in the wupper xow 1in Fig. 48A, when the
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5 takes a value in the range from1 to nl +n2 as shown
inthe lower rowin Fig. 48A, when the

"PG text-ST-streamnunber” witten in the STN table
is nl and the "nunber of PiP PG text ST stream

"?ﬂPrP@StQkHS TWeLEEER hﬂmb@%"%%t@@helﬁ $HR 57033 e is nl.

Fi g— shows—one exanpl e of the bit assignment in

[bhe2] 1Q)r?352e drles aiapd j othé sngihven of the cemneng BEtextST
each bit in PSR2. * disp_s flag The b3l of PSR2 is

stdéesp fof Wagh thamddthereyahueicetre i hsecbiedb3l cgd led "PLP

interpreted as follows: [0324] Ob: it is not able to
P@l§®¥§§Tb%¢heamx94%§ﬁEﬁ's?ﬂ@b@hﬁ P4 Pa kG tﬁﬂbsﬁcﬁFéﬁﬁngumber

tfﬂééi??,érn‘af@eg Bhg - ra%faf ST S teTohEPaaAT . SNREh e Lower
ﬂe Qg b@’l%lﬁttl{) "’PGI I?;_%;P{ %%&Jﬁwﬁéﬁ%ﬁ%tm in

ext reami1 s not —execut

£48 S@NSE’aﬁlE' 28" ni Nu FSRehé Svsehbetf or t PEPEPESLERL ST stream
current PG text subtitle stream and Thus, in steps

efB4igpdpiidbrshowaten Engthe34TNAYabilieps st mat. i ncl ude

only PG text subtitle streans are excluded fromthe

[83P2tt i By t arffeishowsr cdewakaaglerof the bit ass:.gnment in the
PiP_PG textST valid_flag 25 The b30 of PSR2 is "Ri P

PERRt ST S TBItA@™, TarE Y9 AfaFhE MeRRinG %@%‘Ptbb"e@n PSR2.

a |ntergiﬁted as follows: [0326] Cb: the PG textST
stTEBatROnBEr defined in PSR2 should be used when a

SeCONCAL Y G20paRE AN I ﬁﬁfg%% Wi chBeysne Ot in the

playitemis |sp ayed the PIP

biexb51 %rgaﬁb%%%ddsfsl #ed1igwshSR2 shoul d  be used
when a secondary video streamis diaplayed while the

[creaEntobpl Ayi iemds abhBel ayedispD828bovheniP& textST stream"
secondary video streamis not diaplayed while the

and "PiP PC textST stream"; and

[0325] 1b: it is able to display both "PG textST stream” and
"PiP PG textST stream".

When the "disp s flag" is set off, the procedure for
selecting the PG text subtitle stream is not executed. When the
"disp s flag" in PSR2 is set off, there is no current PG text
subtitle stream, and thus, in steps S34 and S35 shown in Fig.
34, AVclips that include only PG text subtitle streams are excluded
from the selection targets for download.

* PiP PG textST valid flag

The b30 of PSR2 is "PiP PG textST_valid_flag", and the value
set in the bit b30 is interpreted as follows:

[0326] Ob: the PG textST stream number defined in PSR2 should

be used when a secondary video streamis displayed while the current

playitem is displayed; and
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5 current playitemis displayed, the
"PiP_PG textST valid flag" doe not have an influence
on the display of the BD-ROM display device. In this
case, the PG txtST Stream Nunber defined in PSR2 is
[o3ed] [1B2%he*P PSSOt &It ST reeara dunhaebe0ddhiondsd in PSR2 should
t hrough bil of PSR2 are "PG txtST Stream Nunber”, and
be lvs edwien setedandany v £deo Stifeam 19 dpapd ayed while the current
interpreted as _follows. [0330] That is to say, when a
P%éﬁbﬁﬁﬁr ySvAdERLaYEEam i s not di spl ayed while the

(GreRE rhein FECRbRaY SR e TR o TR TRE SHiRLgyf yile he
{éPrgI?Bléllkﬁx_glﬁan H% %Lpléi}@dvalti‘ﬁ% Oﬁlbh@GP@ek)éb@_valld _flag"
tréam er-in Ps

I sTuséd to specity™eitherthe

aBE Bbt CREVOT ath NEnt PXd e Sdii @aie tdiadp1dp 40 thRe BD-ROM display
di spl ayed, anong the PG textST streamitens in the

dSTieeabl En thdrs theecurhe PG pkaglt Sre20 NugB&L] defPnPd in PSR2
PG t xt ST Stream Nunber The b16 through b27 of PSR2 are
lSPiJS’e@G txt ST Stream Nunber", and the value set in
buffer 12 bits is |nterpreted as follows.

[Féégb] aTrh%‘f’dF’ét%'B SEyeaMnRRM B et econdary vi deo stream
2 | "
Idlssp: 'glseggiv&] > V\lefl hte pefid en}e mﬁﬁ”ttxet@ ? elam Nalmber

en a secon ary Vi deo streami1s

" fdag" ; a
o METLIG Ao b0 B L 2o p 1 bypngreces o

féheowgurrent playitemis displayed is displayed), and
the PiP_PGtextST valid flag is set to |Ib, the value
[0830he Ph&tPGe 86 toatyST whtaream denbedain PHRRCi styesn is not
to sp em{%ﬁelther the PG stream or the textST stream

di paiaysdrdipe dhe prayent Phohig-ehés %S@éﬂysﬁ (wherpafecondary

VEBSSaTERRED 40 AE AUPIREING 1 osHEER ot G br beEty s 17 PRI

ib%et to ob), the value of the PG txtST Stream Number in PSR2
is used to specify either the PG stream or the textsST stream that
istobedisplayed, among the PGtextST stream itﬁems inthe STN table
for the current playitem.
[0331] * PiP PG txXtST Stream Number

The b16 throughb27 of PSR2 are "PiP PG txtST Stream Number",
and the value set in the read buffer 12 bits is interpreted as
follows.
[0332] That is to say, when a secondary video stream is displayed
while the current playitem is displayed (when a secondary video
stream is displayed is when the "dis v flag" in PSR14 is set to
1b, and the secondary video stream determined by PSR14 while the
current playitem 1is displayed is displayed), and the

PiP PG textST valid flag is set to 1lb, the value of the PiP PG
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5 determining the current PiP PG textST stream when

the current playitemchanges. [0334] Note that in the

foll owi ng description, the stream nunbers of P& extST
streans for non-execution of the Picture in Picuture

tRRgT AW deNuabert e dbRd & @sefidd 8fesi Ao iRy 8he PG stream
sinplified 10 selection of the PGextST streans for

oeXeEmttieont IIf stheaRi thatr s to B ditsapleyedy ahengridse®G textST
enbodi nent, stream nunbers of PG extST streans for

sbxeaut oA inh&hei 6T sabhepifon the Wurrenke plaYltem
described. [0335] In step 5151, the current PP

[PRXBET BiF eah? nh?rb%rfl‘i‘sdil%er?]a‘il‘ﬁé’agf FBfn P”S‘REEdF'ﬁe tor

GBLEPTAy bhel FybUSEC oI L A 08y BULER VLR BB cucvenc
p§£{/§§g?n°gh5\%? %ht ext subtitle stream In step 5153, it
et

iIs’ju er the presentation graphics stream

[6OBLES nw@é REak0iA BRe FRUNRNNPAES PGS HEX6D] thbraaan nunbers
nunber satisfies the conditions (A), 20 (B), and (C.

of (B363x T3e staredints dbs ) -exdB)tiommd €0 Rietwdestiimef@icuture
as follows: [0337] Condition (A): the playback device

apdshotietbapabie | tyeatosd daro @G tesh Sﬁ-ﬁ@@eﬁé&ﬁ’ ge simplified
% ghl cs streamcorresponding to _the current Pi

S¥O8t PEARRURPEF XIS §553S SIS S Qtfhgﬁe Picture
iR! %\ic#;%k devi Cfnh%% gfﬁ%] é@éﬁglgéne' a t%a%%ﬁoers of

Speci Sk anguage ron’ (

Pé@@?ﬁé%ogt%&}ﬁ@e@o? é:@&@ﬁ‘@'?éﬂ &t daq sidiean &&hﬁ‘@%uﬁhxe will
PSR14 and a PG text subtitle stream nunber by

b&ogbstprfipedecondary video Pi P_text STC) indicates that
a 86 conbination of the current secondary video

[88RBAM Emdstep P lexthesobtriéeéht BiPedfh FedBhEITf sbfeam number
fromthe current PiP PG textST stream nunber.is

ipephtaiegad [fOSMOPSRA- stkp 4534 5152 & tcHéckedarrethether the

the text. subtitle
current PiP PG textST stream number is for a presentation graphics

stream or for a text subtitle stream. In step S153, it is judged
whether the presentation graphics stream corresponding to the
current PiP PG text9ST stream number satisfies the conditions (A},
(B), and (C).

[0336] The conditions (&), (B), and (C) are defined as follows:
[033'7]- Condition (A): the playback device has the capability
of decoding the presentation graphics stream corresponding to
the current PiP PG_textST stream number;

[0338] Condition (B): the playback device has the capability
of playing back a specified language; and

[0339] Condition (C): a comprison between a secondary video
stream number in PSR14 and a PG text subtitle stream number by

Comb_info Secondary video PiP_textST() indicates that a
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5 stream corresponding to the current PiP PG textST

stream nunber satisfies the follow ng conditions (A,

(B) and (C). [0341] Condition (A): the playback device

has the capability of expanding, into the bit map,
comieindat an el thedeuofetihedeexidarsubidebeststeamnand the PG text

corresponding to the current Pi P-PGtextST stream 10
swohbele swineem tdestipalifrawy the ¢umient &4 FoyPPISRITSThstream

the PSR set 23. [0342] Condition (B) : the playback
NYRREE el haReFRELER ablllty of supporting the Ianguage

L Al 16,15 5 50881, vAER L B s
S e .

s&@i@fié@ntﬁét yeeNoRingcendaryiandi qa)st neamamanter .i n
PSR14 and a PG text subtitle strean1nunber by

[ €pad] | rdandSacandaly) vides Pl H/becit ST¢yicadhaat elet hapability
a 20 conmbination of the current secondary video stream

obhfexprndimperinte drlerl hit RBRL4 téed chiserapGarexede Of the text
subtitle strean1|dent|f|ed from the current PiP

Skt e SEFEM FRAERTPPRI PR ﬁPt‘il'éedcuH%ﬂE]Pll%tPé;_ttﬁF‘aﬁtST stream

r back device .t he able
mifhef, PR S S Sl ST ] £ th che psr
sd@ngyage, 25 the playback deV|ce should have the
capability of expanding the text subtitle stream of

[60e2] angiape idd o(F)he thd phPybaed dbeiceapabi théycapability
supporting the characteristic of the |anguage. [0345]

ofles@ppdht sngM the branguagdeaedbybtibki of ekanphesacter code of
Engl i sh, apanese, and Arabic. As for_ subtitle

the sptgly*é i ﬁugﬁgpﬂgh Stireang7 RN EHF ack@r i sppcscurrent

Pfgnggfg%gh%%;qgggmegmg DROLAES cap i NS i Enatcated
qgﬁgi% t{grtﬂloggﬁyge gre al | supported. [0346] As
tl

¥ or”%u dlsplays n-Japanese, the | anguage
[0343] Condition (C): a comprison between a secondary audio

stream number in PSR14 and a PG text subtitle stream number by
Comb_info Secondary video PiP textST() indicates that a
combination of the current secondary video stream of the number
stored in PSR14 and the PG text subtitle stream identified from
the current PiP_PG _textST stream number is permitted.

[0344] ©Note that, for a playback device to "be able to decode"
a text subtitle streamwhich represents the subtitle of a language,
the playback device should have the capability of expanding the
text subtitle stream of the language into the bit map, and the
capability of supporting the characteristic of the language.
[0345] Here, thigswill beconsideredby takingexamples of English,

Japanese, and Arabic. As for subtitle displays in English, the
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5 characteristics of Japanese are judged to be
supported only when the functions of "horizontal
witing" "vertical witing" "prohibit |ine breaks
after certain characters”, "characters in smaller

lahzeagar eharhcsuppoties 68 imglisphms §udddd e bet supported

the PG plane 8. 10 [0347] As for subtitle displays in

onﬂamWheurEhdaﬁgmegeonshaﬁadm@ﬂnﬂqnﬁahﬁwuw¢¢m@"arékernlng”
ed to be supported only when the functions of

“dpég?é}ér ﬂﬁstferoﬁpaetwght arg pAdé FEPPOTARE-" doubl e

(RE#ETen Aot %éff-’?ﬁs%ae;tﬁ BB e 40 dPPaRBR G hd e language
cﬂéggg@ggt Egeo@%%garﬁf%s“eaﬁgg gtﬁ%%e@ftoeﬁgﬁéé%@rté@%nly when

e strea

taad h@ﬁcti@ﬁs capabi ‘JHcIﬂ’iéHnt%«!lpp%&IJ.'t&glgt"he “haRgyaEe writing”
characteristic, it can be said that the

“gbohézbdies:c:tmé)eﬁraahwaEtelﬁSceéﬂ)aBﬂild:l’(di)aca:re&s"s,at“ldnfalred:.ters in
Wien the playback device has the capability of 20

serpanti e hanerl lssurpoleedtae tonans| anguagetien gnto the
the_bit map, but not the capability of supporting the
Ppaﬁéﬁﬁaes characteristic, it can be said that the

SN ?P: 2g 1B ieindli 1] AFePtont i | Dinguase
cBEPAckErILEDLD P Afaill Hle Fudded bd HIIBRHHITLRR oy when

V|ce sat i the con

tHe rfemddi%xfso@ﬂwtﬁe@ﬁe(rah Srémahel FERISEH tise LAEEN %lr[tg “double
to play back a subtltle of an unsupported | anguage,

leheerflogbtope” betre gl ndiuppboad ddy a PSRBO napd lrerePSRiseen into
23. 88 E0349] After this, in step S156, it is judged
thhePfeplanendt the sum of the nunber of PG t ext ST

streans_entries |n the. STN tabl eof the current ,
(BRAGT M ahenel aH]B%Erd%‘flch? PaSCE B HaPARY H HfOE expanding

tﬁQt£é£§—Jhﬁ£ ﬂf% S ream ot & L fanguage into the bit map and has
the capability of supporting the language characteristic, it can
be said that the above-described conditions (A) and (B) are
satisfied. When the playback device has the capability of
expanding the text subtitle stream of a language intc the bit
map, but not the capability of supporting the language
characteristic, it can be said that the condition (B)is not
satisfied, but only the condition (A) is satisfied.

After this checking, the control goes to step S155 in which
it is judged whether or not the playback device satisfies the
condition (Z).

Here, the condition (Z) is that the user is intending to
play back a subtitle of an unsupported language, the intention

being indicated by PSR30 in the PSR set 23.
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5 STN tabl e does not include a PGextST streamthat is
permtted to be played back, the nunber of the
P& ext ST streamin PSR2 is nmintained (step 5157).
When the STN table includes at |east one PG extST
[S34 epmafitalr ithier Md teted asms pl Ay etls bpekged hehether or not
control goes to step S158 in which, to check the
tival $uh tgf ofhe heugherenf BG_PERtPG sbxeSMssensades in the
nunber, it is judged whet her the current PiP PG
STyl a0k e NBWHERIE sPEaYaFeToaBR F8fer than the
amentries TN _tabl

unh f_St e
n%ﬁk@%*ﬁih%+§L§8 &5 R an cm B bRt ur B oaspen the

f
st e ééc%%s%ﬁtderé%ﬁ A, s B eBire el L Rgrmiceed
t@lﬂ'@%ﬁa@'erdeﬁg)ék exhat SuhBe PSR, t R bd s e tieEeinl PSR2 is
is maintained (step 5159). [0351] Wien it is

maﬂm@ﬁﬂné@atst@p SORU)} t i Oftser@reha0$ TS at&isT¢ efincindss ept least
S158, the control goes to step S160 in which it is

onheBGedxt 3T athtderhahd sqpermehit t € PoRE ph&r@ibgskeaﬁﬁe control
nunber is equal to or |ower than_the total nunber

JERF dACERPr P88 HR (el BTINTCaBFPECk BRE el Tonfits 6H§ current

Pt haRe e EOhar EH oA "aPEoth . SFi o, Sreobe WaRENGE Ere current
pipatgald hs@rgéﬁ?glﬁaﬁgftl%-rﬁf QaRLNYPDESyer than the total

corresponding to a t ext A'e of an unsupport ed

nhRPEHage disrsfh Rt PERE, ihhenysern tspilal eadiinghéoconditions
pl ayback the unsupported | anguage, and thus the

(munbem) i andPSR2) | areasatacpfedd(step 5161) . Wien it is
judged that the conditions are not satisfied in step
[G350Q], &hsuy déntsPBidgrdSThat udhs andkiians g spiisfied, it

optimum for_the current playitemis selected 8%@&
1%@5&%@11:@& Fo Ve PhE_fFosedind £or <om BirPRg “glready

TR TR 2 Re ERR HPRELIRY P TH pfipghea cocer
5159) .

[0351] When it is judged that the conditions are not satisfied
in step S158, the control goes to step 8160 in which it is judged
whether the current PiP_PG textST stream number is equal to or
lower than the total number of Stream entries in the STN_table,
and the conditions (&), (C) and (Z) are satisfied. When it
is judged that the conditions are satisfied, it is considered
that although a PiP_PG;textST_stream number corresponding to a
text subtitle of an unsupported language is set in PSR2, the user
is intending to playback the unsupported language, and thus the
number in PSR2 is maintained (step S161). When it is judged that
the conditions are not satisfied in step S160, a current PG textST

subtitlestreamthat isoptimumforthe current playitemisselected
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5 a current PG textST subtitle streamthat is optinmm

for the current playitem [0354] In step 5190, it is
checked for all PG textST subtitle streans whether

the followi ng conditions (a), (b), (c) and (d) are
(s@kbskhed) .10 [0355] The conditions (a) , (b) , (c)

and (d) are defined as follows when the check-target
[pB&2éNnt P itmnngwapthe proedame Soa sgrageingati BB textST stream
graphics streami. [0356] Condition (a): the playback
hagybgenhdescabedpabi ity of decoding the

BoF 3T hE o) SPOLER et e PO BB P bp 107 selecting
A beSk.A dA0GUR0E LR I SRECLT S Ml BEx the current

presentatron graphics streami, 'tion (c
plagi¢@gprison between a secondary video stream number
In"PSR14 and a PG text subtitle stream nunber by 20

[Cashk]i nin_Segpmstery, viwleq RiNRdexd $Hy) alndecatestisiTasubtitle
a conbi nation of the current secondary video stream
sameéamsewhprbsentlat | Dol hrephy coosdieboms (=) pelftwit ted. and (d)
[0359] Condition (d): PG| anguage_code of the

apee§aREELA6A- graphics streami matches the deck

1.0 mati on, re _the de 25 infaormation Jjis.
[pﬁ%gﬁ na{"]l“%ﬁoll‘%i%&gﬁsnga)t hzgl) an aﬁggs@t 1y dle%llnﬁéi as follows
ybagk fgrie £Cp3RRELERGAIIY o BfRE! LI 55 2
Wgégl n° t%e Egﬁgget p%%._ ?g: l’éll'ﬁe or%"g:ltions a) ,
pkBlentbe) cdndrbphiake s¢ekhped .as follows when the
check-target "'text subtitle streamis a text subtitle
(90550 r cotndit {€8613) Cobdét pDaybark Bheipkajbackhdeviapability
has the capability of expanding the character code of
ofhdetedingubhet bresensamion grapHiias mdream 1;
[0357] Condition (b): the playback device has the capability
of playing back a language that is specified by the presentation
graphics stream i;
[0358] Condition (c): a comprison between a secondary video
stream number in PSR14 and a PG text subtitle stream number by
Comb_info Secondary video PiP_ textST{) indicates that a
combination of the current secondary video stream and the
presentation graphics stream i is permitted.
[0359] Condition (d): PG language_ code of the presentation
graphics stream i matches the deck information, where the deck
information is information indicating the language setting in
the playback device, more specifically, the setting in PSR17 in
the PSR set 23.

[0360] The conditions (a), (b), (c) and (d) are defined as follows

when the check-target text subtitle stream is a text subtitle
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5 [0362] Condition (b): the playback device has the
capability of supporting the | anguage attri bute of

the text subtitle stream i; [0363] Condition (c) : a
conpri son-between a secondary video stream nunber in

sPeRd4 and a PG text subtitle stream nunber by 10
Conb_info_Secondary_video Pi P_textST() indicates that

[a3 6Dhhi endDried  tde: cumeeplagbaohdéeylvedh@sstheanapablllty
and the text subtitle streami specified by

opi expendeng Sthet ehanratfberodpsofethpt £8YL FB@G&]:le stream 1
Condition (d): textST_|anguage _code of the text

intBt PLre™@B5 stream i mat ches the | anguage setting in

f.or mat j.on |n th a | 6
EQ??%? $EP§#&&%Fan’ %?e%f%Q%%XQ ﬁgng%u gedtg% é%gablllty
r )b R @@J@@'édl:ﬁﬁﬂl@ stream
Ogess%%%%ﬁjs?n thg‘g{% ?gﬁft?@%ﬁ%%?ff E:plgay back of
iynsupport ed Ianguage). 20 When the pl ayback device
does not satisfy the condition (Z) , the control goes .
[0B63] epCGh@2tionwhitth it donpuidged hdierdrnr @rsaepndary video
there is a PG textST streamthat satisfies the

stopant nonberaln PB4 and)a ffH yapt sultert lien&te eqfe p@PeT by
text ST _streans _that sati sf the conditian (b),

Corh_ AHa%ajacoadéé&g%figﬂgtylPe&ﬁW 0 o5 IR E&56ndi f§at 2

ntr r ™0
CSRFEERL 0 A A e iy Wi cne
sﬁBEQ&:&éOQ&é% igé}l‘{'gf]].é&j)b v &Kk e PE S $theaM number
nmoer of the selected PG textST stireamis set in
15388rﬁ§t€@d5193)- [ 0366] When there is no PG textST
streamthat satisfies the 91 conditions (a), (b), (c)

[aBd4] d) Condibt Tomt{kdl: geE’sS‘lI'olgnepa§‘$9¢0derpf/\ﬁh@ht¢>ﬁt isgbtitle
judged whether or not there is a PG textST stream

st:ﬁatamsét m3EFbss| EBs éBRENREENSSTRRS fiffe tPgsdeck information

Egltl ns ar the condltlons (a), (b) and (c).
PyPLpg® §F d8Ye%S it is

[0365] After the checklng, in step 8191, it is judged whether
or not the playback device satisfies the condition (Z) described
in the previous flowchart (playback of unsupported language).
When the playback device does not satisfy the condition (Z), the
control goes to step 8192 in which it is judged whether or not
there is a PG textST stream that satisfies the conditions (a),
(b), (c) and (d). When there are PG textS3T streams that satisfy
the conditions (a), (b), (c) and (d), a PG textST stream whose
corresponding Stream entry is placed first in the STN_table is
selected among the PG textST streams that satisfy conditions (a)
through (d), and the PG textST stream number of the selected PG
textST stream is set in PSR2 (step S193).

[0366] When there is no PG textST stream that satisfies the
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5 judged whether or not there is a PG textST stream
that satisfies the conditions (a) , (b) and (c)
When there are PG text ST streans that satisfy the
conditions (a), (b) and (c), a PG textST stream whose
cond tesmondialg, Stnearcéntng (@) pldeeddntristl igreshéo step S194
STN-table is selected anong the PG textST streans
inhdticlatitsiy tehkakd iwretleyr ) nekr bhghe(ty 2 P&nHeFH%T streanm
PG text ST stream nunber  of the sel ected PG t ex %
that et i 2l kes 1%8@%@%%@%196}6% 03%9] 1%%n0?1ﬁ }glons are

A8 B SR LSS o L BAT ERAL SpLT SULESY ey c0ndb LAEDS, ic 1o

t I
e R ot S o

t8alopidies ke (£pndih)i 8Ad (F). . whbe €8t¢ GlregP@T e ST streams
step S197 in V\,hl chit is Judged whet her or not there

thst aRG 4B tEE sbneambhat (st | &) endariod hex HcégsxtST stream
conditions. Here the "another | ess conditions" are th

whosrl corarsporaing( Sy reqe_¢ayry N@r@l?ceﬂrflé%sé?p%f@ﬁ STIF table

|SJudq{ed whet her 20 _or not there is % g ditions

18 155kEh Ehiaﬁ“‘é’é’t? EPPeRC (R Th AT t(hﬁs SEE)I ygconditio

Ak Ra e 24 S ROt S TR AIAIE: (fabne serccten
pée%ééagsfl r@f@amhs.)ﬁesger{ﬁwgﬁgl ragteg EeaEMentry is

| ace st I1nthe STNtable is selected anong 25 the
[tﬁﬁ’ﬂ;extv@ﬂérstﬂ}ﬁﬁr@ tdhato st itsdyrsongitéanstha), sétlshnds the
(d), and the PG textST stream nunber of the sel ected
cOBIt eko ST s4) palv) iandelc] n #IRR1Gst eRFEF98F. a[ BABOPG textsST
Vlhen there is no PG textST streamthat satisfies the
s%m@mmwr( aF, seé) l%rﬁ:he( &SR2 HEtEBPLEP) goddheD it éﬁ judged

S199 dged_whet h
: PR ST SE3Earte LRV ERTE o AT BLCTHE CORATEPoRGS (5L Tion

d
sat lésl} o\fgg Congg%lgo%é (%% ?92 %[1 %BES%“G?% el)t?gudged whether
§t1‘i&,ar€1¥gk‘3§%_sc%.r RS RRRYIGH] s Bl-@AHME@RL! ¥alts sFlid@Clnother less

c:)IL.(;ftt:J.logs . Herethe "another lessconditions"aretheconditions
(a), (c¢) and (d4). Namely, in step 8197, it is judged whether
or not there is a PG textST stream that satisfies the conditions
(a), (¢) and (4).

[0368] When there are PG textST streams that satisfy the
conditions {(a), (¢) and (d), a PG textST stream whose corresponding
Stream entry is placed first in the STN_ table is selected among
the PG textST streams that satisfy conditiomns (a), (c) and (d),
and the PG textST stream number of the selected PG textST gtream
is set in PSR2 (step S198}.

[0369] When there is no PG textST stream that satisfies the

conditions (a), (c¢) and (d}, the control goes to step S199 in
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5 STN table is selected anong the PG text ST streans
that satisfy conditions (a) and (c), and the PG

text ST stream nunber of the selected PG textST stream
is set in PSR2 (step 5200) . Wen there is no PG

wh@éhsi'tslée?lﬂﬁgéat whathski eg hhe eapdet igns Pa) taREST stream

(c) , avalue OXxFFF is set in PSR2 (step S201). 10

theB8783t Asfordi npet conkde tabose-(dds anidbedd)st r Yheur herheare PG
pl ayback section for the current PiP PG textST stream

tauRBE s tGreans thal sapi afhetbelsomcayiicad Wit RoG (¢hi R.PG textST

Th f , b- pl ayi h def i . th I k
SERET oNrse ERETCORORRL TP PR SR ot SACTRESt n the
Stﬁp_{:glgfgl ié e%eféc{:g&‘dé:r%ﬂ %hé% le%é‘le@tr%gm[so%éél: satisfy

0 now, the procedure for selecting a current

cgﬁait.sionéub%bt&ﬁdstéﬁfﬂr&ﬁ@%ﬂ@% 4LSGd P r MBS fdlihS of the

escri bed above, according to the present enbodi nent,

sabhescéiepdPicetitior borPartid eetSiNadIRb (8tBbps Dt eXtWhEn there
stream nunber is selected froma nunerical range of
ishe G ettifest2kaurbet odt PELiegtSk sbndafdopst fakand (C},

and_the nunber of PiP PG textST_stream entries_plus,
agvdleet BEFEBf 18 préEsdmt &EREn (S§ERpIH2OL )stream and a

btitle. st t hat d th | ect ed
(R b st et 89 FESTRA GG T By BRERCCW R Citeypayback
SF3% Feaht hanbe! hpeer:
STherSheE e Lo SpPOOR, P48 R BT JERBRL Bl oY Gerinea

b$ Whlel $ 18- S 1@k 1 b 8m viiHAR gafor t'ﬂ?eﬁ@ﬁ@f@,aé)’sﬁ-ﬂﬁ%yitem that

stream as a subtitle that is to be played bac

d¢ bpet Seherpl AyBavkdeaditigeor HisSchreatdersi P HE tangs: stream
of options to select subtitles. [0373] Wen an AV

negrber whi tdehhdifdedsas thet cswbent] suwt-rdamited.of a
subtitle that was sel ected as descri bed, above, is

[P2f el r 6P tPDY. AheUBTPFRYI¥RMOT ARl BrayBIGKCPETent PG textsT

RLFLIEPhE agh b0, BMafl HBereTeRR R 201 Cli
[bi‘%}id% h@%e‘i‘i‘b“e%ﬁéb&%? a%ggfcﬂr?g %Brgﬁ@pﬁ:'%%érﬁ: embodiment,
when the Picture inPictureisvalid, a PiP_PG_textST streamnumber
is selected from a numerical range of the sum of the
number of PG textST streams entries and the number of PiP PG
textST stream_ entries_plus, and either of a presentation
graphics stream and a text subtitle stream that correspond to
the selected PiP PG textST stream number is played back. With
this structure, it is possible to select between a subtitle that
is suitable for the primary video stream and a subtitle that is
suitable for the secondary video stream, as a subtitle that is
to be played back together with a video'image. This broadens

the range of options to select subtitles.

[0373] When an AV clip, which includes a text subtitle stream
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5 referred to by the sub-playiteminformation, it is
possible to prevent the playback from bei ng
interrupted and ensure a snooth progress of playback.
<Enmbodi nent 6> 10 The present enbodi nent descri bes
ob W lsdind tafe EREtVIAE U1 ePREk ade decdelrid abbR3(4)s referred
First, the data structure of the BD-ROM which is the
tdhasi e pabtpbiyibemyithagllapdacges wntérbeptdedcit kdk AV clip
[0375] Fig. 51 shows an exanple of the structure of
ig hen BinRGM labbe [0BYB] THeneiptir by FIWIRERAEAd shHewkle an
a BD- ROM 100., The third row shows a track,232 og t he d i
ARs RAVWIBIED Bing L U9ess frdifs SRS SEalR*T268PFA e SET SRR and 1S
ere iLt_is _hqrizantall t gt .S, ;
=HEETTRS T omed o i ST ROt Lon i dpePogsiple wo
ayilak f enH®e a smooth
p%%’é tll%%%ﬁg &Cﬁgrﬁrggeﬂt%grég %I}E%%ﬁ%:éaﬁgﬂd%ggs such as

pﬁB@}é&@ &P, phagbackecording area that is fornmed
spirally fromthe inner circunference to the outer
circunference of the BD-ROM The BD- ROM 100 has a
"l ogi cal address space" in which |ogical data can be
<Freedueent the | ogi cal address space being formed
between the |l ead-in on the inner . ircgg&ﬁrence

L de.
and (TS ARSI BPIHEGHH ST a3 g5 v Fartuar

e | 5 a special area inside the |ead-in. The
pé%%%$%ligr%§té?%'called BCA (Burst Cutting Area), and

[68Fu PN e Feark Rsdhest didMere bt 19 BY-ROM, which is the

applications. Due to this structure, the BCA 1s of

bd€c yseet fobr tRepyi+ghsl ppatrageonwitthbel dgises ibledar
exanple. 94 [0377] The "l ogical address space" stores

[T 2ire Rigf.obdnshons dmexamwlfa bd shetehrugtyre deddspe BD-ROM.

thereof , fallowed by application data such_as g .
[gRital e fFrrathy sPRRT &30 sy ERPPS: 2 ﬁ%ﬁ%“é&ﬁﬁﬁh& third

<SS A AR B e ST o W e crac
263N Veisaktate where it is horizontally extended though it is
in reality formed spirally from the inner circumference to the
outer circumference of the BD-ROM 100. The BD-ROM 100, as other
types of optical discs such as DVD and CD, has a recording area
that is formed spirally from the inner circumference to the outer
circumference of the BD-ROM. TheBD-ROM100hasa “logical address
space” in which logical data can be recorded, the logical address
space being formed between the lead-in on the inner circumference
side and the lead-out on the outer circumference side. Also,
there is a special area inside the lead-in. The special area
is called BCA (Burst Cutting Area), and can only be read by the
drive, but not by applications. Due to this structure, the BCA

is often used for copyright protection technologies, for example.
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Disc Format) . In the case of general -purpose persona
conputers, a file systemsuch as FAT or NTFS is used
such that the data recorded on the hard disk in
directories and files are represented in the
[cRMPUL erse i lreyieasl ngidhesysshadet ystSeh wiuhe information
system enabl es 10 the | ogical data, which is recorded, ,
fon tHee f9drmesysberratashenhgadergrepler foridiowashpit @prlication
to be read out by using the directory-file structure.
A2 BB7 SHCHe Gt diRFTE 0SB -di rEe® of y1fi SIS UctTr @ giystem for
the ED-ROM 100, .aBf | Mvdj rectoryis_pl aced . :
TPRERAFAL LRYUHERFSEhR PBoF R PoEtory 16 1hE Ghipetories and
j Lect ' I t i i thGaipPe (Universal
e R A A L e
DIBAIGLRM) | NTAYRL LABe offgEnéLEDE HREposBGRIrddim IBEMMputers,
directory, there are: an index file (index.bdnmv)
a\fHilehs gief émescarad RE®oO BDFS iconsed suthnthat theldgta gecorded
novi e object file (Nbvierject.bdnyi which defines a _ .
odytrihar20ds sbnin s rectmmias SRAJEL beE e neryggnged in the
directory; a STREAM director¥; a BDJA dirfc£o&%; and bl
CEMPBREEFy dRGRRSTUBEIE UHRRLI HFY ectBITRE THhiT FSTeAhenavies
V.cli.p_( .n2ts) storin [t :
0¥ de At or "ERET T KEPCor T HihF B B £ 8 Pheneral
f%%&, pl A et duif eakh he28itbecbh¥y-file
pé |p;ggn%%%$%§%#§? ??pgg(YYY.é%?i) de%?%?ng a Iogicatlgy'y
splaybaek path of the AV clip. [0380] O her than these
files, there are: a BDJ object file (BBB.bdjo)

[spesi f yadepwdilAR thd ket dibecexegufede smdudetiaigl the BD-ROM
its execution nethod; and a JAR file (AAA jar) storin

180 BB-BPMOS1 sppt Prrisan.achibianediake by enAegfdia oot Qigector‘f-
| aced under the STREAM  CLI PI NF, . PLAYLI| ST, .BDJO, nd
TBARITY BAFGFFEEY 103631 FHEST 8l 1 PG FERCH (R0 (RE bF stored

S0 U500 50l S LR s RSB pmacin,
a¥blde G- J85CT iheldyr THE BriMley ifleb@otC! tidese @iy d :NdBXi ndex file
(index.bdmv) which defines an index table constituting a title;
a movie object file (MovieObject.bdmv) which defines a dynamic
scenario; a PLAYLIST directory; a CLIPINF directory; a STREAM
directory; a BDJA directory; and a JAR directory.

[0379] These directories include: an AV clip (XXX.m2tsg) storing
multiplexed AV contents of video, audio oxr the like; clip
information file (XXX.clpi) storing management information of
the AV clip; and playlist file (YYY.mpls) defining a logical
playback path of the AV clip.

[0380] Other than these files, there are: a BDJ object file
(BBB.bdjo) specifying a JAR file to be executed, and defining

its execution methed; and a JAR file (AAA.jar) storing a BD-J

95



10

15

20

25

table. [0382] Fig. 52 shows an exanple of the interna
structure of the index file. [0383] The index table

is a table placed in the highest |ayer 10 and defi nes
atitle structure including all the titles stored in

abpeiBRr ROM aridde FBNUs A& stP] f¥1ly phackhdadethe STREAM,

specifies all the titles, top nenu, and a novie
cobpexnt, i pohudedTi NnEpIJODVRAd dBRedt reidtertiesbe fir st

executed by the FirstPlay. The player of the BD-ROM .
[peBei s The tid liowiewy delsice idmeh thiendabat$tiucigirg afseach file
menu i s called, and executes a predeterm ned novie

thbfett Raqed pofeabibet BOMYr @1reneoryr st ESL i SNednplpx file
h r.qvj der, d i i ch i-e obj .
(BESeEoPSBE] Tridh PP A3 BNt ondtd BAFD - eet P eHoRa Lndex

t8p Lnsertion of the disc is set. The top nenu
Specifies a novie object or a BDJ object that is

(6akbed F"f%.n o 26h SREMBR e 4EP1 8Sot Rehdr Ant 8rABRNUStIrGcture of
executed by a user operation on the renote control. A

theayhisk fhat.is to be played back the in the
progressive attribute shoul d be played back by the
[BBB83! dBiecinddx Hahld dig a [tedds nipass! dewthehbighesgt layer
structure of the. BD-ROM as a bhasis .25 of _th vint%al a
apdcRagenagsabeehl BeSEFIEEHT e[ 63831 ARERt 2ldnEGafgties Store

. f th d it d i h Ve
R R e N K—
2?3 thd Q%%G.I.]eg' ?;ﬁgSﬁegﬁo"\Qlﬁ@rb. PR S_bﬁ%ci:hfnbﬂlﬁéaain a movie

structure o pdate kit stored in the loca

obb ar80ei 183k0 % [O385] HNeshond b g FixdbrEhe, Updilee player
kit stored in the local storage 103 includes an .
ofidthe¢ i BDakor ard Bt s storzlge thdectoalyle each time a title or a
OglD. directory, a DiscID directory, a nerge .
mpRHagenent led nfandeaieriies & (INEREE e ined ma \gratQhect or a
information file 5 gNERGE.sf;, and adgitional content .
BRdioPF5Ftes (I-I@é@,rrﬁp KAKSRBLaY 1s sel Dy the content provider,
and inwhichamovieobject or aBDJobject that istobeautomatically
executed upon an insertion of the disc is set. The top menu
specifies a movie object or a BDJ object that is called when a
command such as "Return to menu" is executed by a user operation
on the remote control. A playlist that is to be played back the
in the progressive attribute should be played back by the BD-J
object without fail.
[0384] Up to now, the data structure of the BD-ROM as a basis
of the virtual package has been described.
[0385] Next, the data structure of the update kit stored in the
local storage 103 will be described with reference to Fig. 53.

[0386] Fig. 53 shows an example of the internal structure of

the update kit stored in the local storage 103.
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and VW.clp). The additional content storage directory

is a directory that exists imedi ately under the root

directory of the local storage 103, and indicates a

route of the additional content storage area. The

[addi7ti onsl skewh el 1[Sitor 3ge dheecpaayelRibast@rdd xied the local

value (BD BUDA) that is equal to or smaller than the

s@pregeoly 3ndme laidesr abutiddh tietadmecongeatt ekorape3gdfectory,

The OglD directory is a directory whose nanme is

8o dé¥e§F@ﬁY cRarict ek, dAKBCRRTYh PepletEnt §anagement
notatlon bit i.dentifier

by h d
(‘éoﬁg‘%atigﬁ 1‘5 Y FRFEeﬁfﬁgw ny ?ﬁ@nﬁtggﬁde}nfl%rrgﬁtlon file

¢
(%«Eﬁgﬁ%'f & 8%@%@&%‘1@%@@@?@?&%@%&%%@%&“ VVV.m2t,
aﬁacszzeﬁeﬁlc\i% " 0" shal 48 rikead. Qéoﬁmnpg@éwaz?@@nf@c%ey is a

omtted fromthe di rectory nane For exanple

dt re cOoggnicrall endiBtissQnhealae Ay ulded thet @byt Hamectory of
is "I A". 20 [0389] The DisclD directory is a directory

thii éhcrépsboeags, 10by dedadetioatenct atdwig ofogphe additional
32-bit parts that are obtained by _separating the .
0925651’% SFaEﬂBPfar@a( DT&El @?d#‘éﬁopéén????‘?lh’@ age directory

hERr S b %AE@&P@? Ldi) e, €8 IBNAGRIEIL chan che
dE?‘)é@Eor?S naﬁ’tg S s%"ﬁ. u\fy'lto@l ?n%dtltflﬁn Q@ | zationl D, the

succes at t head ID are onmtted

[breamt h’@hé"d:@ﬁ@ﬂir@@ﬁ&ry[ﬁ&o&:j@@taﬁff%d%nﬁﬁﬁgeﬂi composed
information file, signature information file, and

odddigtitothhraontesn] atdtvh fdH pepereehtendsrhetddedlsel Botation,
directory. 97 [0391] The nerge managenent information

afi3 P YMEREEL X FiLpri ©rgeanipeddd D) e istemtdde ipgsthe provider
i_nformati gn and vi rtual T(gath i nformati on, where the

ofi FE‘esf“SP’&&e BESLLREN1PnEBENED BRNAERAFEAt 48 pEERLHORs (index

B SR, - AR 51 S BREh PPy o e
head of the OrganizationID are omitted from the directory name.
For example, when the OrganizationID is 0x0000001A, the directory
name is "1A".

[0382] The DiscID directory is a directory which represents,
by hexadecimal notaticon, four 32-bit parts that are obtained by
separating the 128-bit identifier (DiscID) for identifying the
BD-ROM recording layver, recited in the BD management information
(index file) of the BD-ROM recording layer. As is the case with
the OrganizationID, the successive "0"s at the head of the DiscID
are omitted from the directory name.

[0390] The merge management information £file, signature
information file, and additiocnal content data files exist under

the DiscID directory.
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is used for accessing the files on the virtua

package. The nerge managenent information file

(MERGE. xm) is stored directly under the DisclD

directory. [0392] The signature information file is a

flol3le8 11 NefpeAtdG g St I ORES A H08E UES18PRMEREE ML) is
the provider to the nerge nmanagenent i nformation
coimposean@fi $130sedradetpes Dk s6h D6 BR4OIOn amd Rriartual path
file name "MERGE. sf" . In general, an encrypted hash
ivdlowea tiionysedhaset hehel etileni storamat woesitviter e ittf@rmation
.encrypted hash value is generated by calculating a
iRgddKarsisueppaitinesi mior fatiesn 18cehdednddtsat olPeal storage

B 0 LR B, TSR LS, B st
1% 1?%%5 ot all 851’?%#%% #é 185 Un RS P enent p%%%ﬁ'rerg‘tef"rhe merge

hash~val ue nerge nanag ion

nbhbG e rRNEAYBERLL YSHh NG 1& RMERAES xmk§Yi € QLLEeR0AN 88t 1y under
to apublic key contained in the nerge certificate 20

thecoigedD @it t24ROM recording | ayer. [0393] The

nmerge certificate is a certificate that is used for

[a3PRént That £ hgnahereeigeormangenehi 1& nf vrardiilon ifridigating an
and includes a public key publicized by the provider.

eIRELARNGE TLIRREVERL PP EY T (18R t RECP+E9F ddo | Bhe merge
stored in ED-ROM 25 recording.l.ayer it h file

TRHRIEHERL, TR FTEEOT Srhgr SO SIS AnEd PP AP ST rectory

.+ 1f.0 a 09. [0 e Lt |

wggﬁtgé%tl 1(? alttlgﬁéi Irﬂe%srs%% 'ééa ar ()I[anégfh]s?l;?ésa.ﬁg.tg hgtr 9‘%?'3 cElt %aSh value
ibeyaddedsupgat @d Wit-bnli esReghaltdrdde WBd:d e @RHRAted hash
recorded in the BD-ROM recording layer. Playlist f

vialleg, 1 AYetlerpsedIBy aad cule tlirkea &tz lr eadudabrhehe.information
[0395] Fig. 54 shows an exanple of the contents of the-
thatgacedsnfgepenpriofectad: ifowtf itaapardnche ando casy yidring the
bui | ding the, virtual_ package,_ based on_the contents .

hapht We L Her el i fa feipeist s misrast pEtivet s KP¥: Bkt 1gnature

BM. L leand éPetﬂ’lé)%q:teese@é didcHiment , the hash value for

ir%?'ormatlon f3
the merge management information file is encryptedusing a private
key correspondingtoapublickeycontainedinthemerge certificate
recoxrded in the BD-ROM recording layer.

[0393] The merge certificate is a certificate that is used for
authenticating the merge management information file, and
includes a public key publicized by the provider. The merge
certificate provided from the provider is stored in BD-ROM
recording layer, with a file name "bd.cert". The file format
of the merge certificate may be, for example, X.509.

[0394] The additional content data files are a group of files

that are to be added/updated with respect to the original content

recorded in the BD-ROM recording layer. Playlist files, AV clips
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[0396] The upper left part of Fig. 54 shows the
directory-file structure of the BD-ROM The | ower
| eft part of Fig. 54 shows the directory-file
structure of the update kit. [0397] The |ower right

B erf Rk Hb shewrdde et ents of 10 the nerge

managenent information file. As shown in the draw ng,

e stankligst Ski bhows aanmpeasglef of" kbealcositerage gfathie merge
of the |local storage constituting the virtual

MERckgyent vinfarala tgagk afjele pend” tlﬁ@rpagcessl Agrt bugdding the
files _on the virtual package; and "progressive

Vit Ry Packagke BP@@%@@F@&E a‘f‘?IP‘F%TEﬂE% Phdita e 9 management

AOPEGEIE batfe . TOPBagH S e e bhel WEFERdic File-

L%%%%?Cd%ﬂét %pgﬁ%ﬁw\"@f Fi9y, Wh?wg the directory-file

stHldtSe I@%t theaBf-rOM. | /H&S. Ldber iéf@'@@f& YoShoMp. 54 shows
the path fromthe BD-BUW directory to the additional

thentdntectatry -fiille 20-Jdi389@| ol sthe aspdutes exanpl e of

the virtual package path, Fig. 54 shows

WB@W/ P'EM’LF—SW#CCClEbFspartBDWF$§REﬁM \?‘WWQ@E contents of
"BDW/ CLI PI NF/ VWV. cl pi ", "BDW/ STREAM SSS. n2ts", and

t‘hgﬁmﬁfl“ﬁr@@@tc P&fomﬁ(’:‘r&@@] fiﬁﬂ% uppp%rShﬂ"ﬁhimo‘i‘he drawing,

g he .vi rtual «25 generated b "

PR R T ¥ FriReeBRC R iR LR Pap of the
1%%%&9@903\_%& @ﬂéﬁl%%tl ghe t\ﬁ%:tfdif?ftlc@é@%ed" virtual package

pathlv/ 3%% @éceséi:[t‘il_:[ ﬂﬁéé@sﬁl%e’ orACEs dirﬂﬁtﬁ@lt Backage; and
| ocal storage path are arranged at

"bBDONWERISAYEl STACTOuNE"s" , TABDMHSTREANNVEV Y tiRtiPlte indicates
"BDW/ 99 CLI PI NF/ VWV. cl pi ", "BDWI/ STREAM SSS. nRts", .
thag ﬂ@ﬁw/lemwmlcmecg%a@rmbef oygttiie Wi stuRl AFFAASIR 15 bullt.

f5Eeyi 86 9nF RO KPE CPERLCEUREaRP DRtRy g siod Shous
gé&?ég%]ne fl‘ge,r"ﬂ‘f/\)‘\h'}.tr}ﬂ?é" Pagkage s Gegher & pd, 8388t v, ana
"1/1/88S.clp". It clearly shows the path from the BD_BUMF
directory to the additional content data file.

[0399] Also, as one example of the virtual package path, Fig.
54 shows "BDMV/PLAYLIST/CCC.mpls", "BDMV/STREAM/VVV.m2ts",
"BDMV/CLIPINF/VVV.clpi”, "BDMV/STREAM/SSS.m2ts", and
"BDMV/CLIPINF/SSS.clpi".

[0400} The upper right of Fig. 54 shows the virtual package
generated by this manifest file. The directory-file structure
is changedvirtually such that the files locatedat "1/1/CCC.mpl",
"1/1/VVV.m2t", "1/1/VvvVv.clp", "1/1/88S.m2t", and "1/1/58S.clp"
according to the local storage path are arranged at

"BDMV/PLAYLIST/CCC.mpls", "BDMV/STREAM/VVV.m2ts", "BDMV/
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managenent information, these files on the |oca
storage can be accessed by the path information in
the nerge managenent information. Here, the SSS. ntts,
to which the progressive attribute is assigned, does

CRSHTEPTFLS B R R S BR8 W 1Al s cucom

sgdaval gaded M‘@H thhe DerLsséhont! vaes cqfﬂlervtr@emz/tét 88k .clpi,
package is built. As under st ood fromthe above

afl@ssss ph2 o8, thie datmot Sexd st tan thatBED{HEM laozaltreated as if
storage in the follow ng order when the update 15 kit
theydewhtbaded: nerge managenent information file ->
B|a¥||8t information > a plurality of pieces of_ cli éﬁ
AP B e iR ti’léavbr*a\daﬂ.&aflﬁge AV %?n%atﬁér@sgﬂn & merge

i nformation -> ura ces of

nafegeReal 1R Eoa i B oiras & T oh ErbLSCR R e in g, can be

byi.l t e 0
=20sEaD} L onfll 5rL8 DORASELoRoQOEeBOSRALE Digagenent
ifesehhbednabovesrd herpeesyy . nertiodi ABNtLyENRAaP| €8et Jt_i;@ogress:.ve
sub-playitemto be supplied to t he system t ar get
ateeddetevia dReiguedl udbedibet syse@nto 25 <kEvbddiadesd into the
6> In the present enbodinent, an authoring system for
l@c@étsﬁgragﬁ bpdere ke fee taehi PANRIhe POHEeamit TaYy be

¥||St w |l be described. As shown_in Fig.
danﬁl BRIAY Whsherif MeCRRS BY FEIRRS FbeT 1 Af&&%’@ngackage
1 gatgélal produci ng unit 301, a scenario generating

ﬁn a BD-J producing unit 303, a nultiplex

proce %Hgg]e%'t%odg%@brﬁ and &M@@éc?iﬁE?éﬁ' Rl ta iswritten

305. OWS one exanpl e t he aut hori ng
igysten: Dob8404LoFhgestar ages £300awidR0braand wBleC the update

respectlvely store the
kit is downloaded:

merge management information file -> playlist information
-> a plurality of pieces of clip information -> a plurality of
AV clips. Here, when the "playlist information -> a plurality
of pieces of clip information" is completed, the virtual package
can be built. This is because it becomes possible by treating
the AV clips as the Disable state.
[0402] As described above, the present embodiment enables the

sub-playitem to be supplied to the system target decoder via the

virtual file system.

<Embodiment 6>
In the present embodiment , an authoring system for creating
anupdate kit for achieving the PG streamplaylist will be described.

As shown in Fig. 55, the authoring system includes storages 300a
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ROM scenari o data, ROM di sc i mage version 1, and ROM
disc image version 2. [0405] The material producing
unit 301 creates streans such as a video stream an
audi o stream a presentation graphics stream 10 and

afl 36618 3Lt M Ar-AP HreuttirRA RN i Ehe ot gr saknpr0gugeNgrating
unit 301 creates the video stream by encodi ng i mage

uflait 8 0 s uahBRsJI arodincianp e tedobi, taraml diplaecc prdereeing unit
with a conpression schenme such as MPE&X- AVC or

3MPEGR] #Fufohmahopepceheindt erilll 3pPoduci ng unit 301
creates an audi g stream by encodigg unconpr.ess

d
(94 Rahr THQM £ AR (1T HIATIRES | AF dior HAHRRE RE e gsten.
[ h h AC3. . T i ,
(R0l c s e aane 3b G B0 Rnsenlal Her iy by stove the
Réﬁrggéﬁm@gicfﬁ:sa%u%ﬂ € g3t Eﬁ%% gu EfoQM SURld Rofr disc image

I mages and lay timng, title informtion
vElLkeohhat includes subtitle effects such as fade
in/fade out. The material producing 20 unit 301
[ 64 enl esrran miandeariadt predycdphi osist 3 @hmmeaists QUtiasgnsa such as
menu screen, based on bit map images to be used in the
amilpasireamredn FUdio sitsepng & reEaNtGE iR SpRapics stream,
effects and the like of buttons in the nen

, U, &p4%€} . .
S ABREF PG LHURTEARIECHNT SR> cFBSIIRE G b RIAGGIRY untt

30 e85 ik Vi Prar ol B2 PBROH I gt R, such as an
u???@g%é@@ﬁd@i%rayﬁggddl%ﬁ@g {ritMiBc8mfAkss HBh&cheme such

such as an’index file, a novie object file, and
28 Mylpayl-insicf b1 erake 2scerartRSrmdle , emEtergalemiduging unit

unit 302 also creates a paraneter file show ng which
38lremsteacin abdli cAvteckap by corpbiseyl wiconpr asrsget Ligiear PCM
realize multiplex processing. [0407] The BD-J
apddduet fghan 1ka8 03 ECwndenne Mthrograpresg§ion gphgme such
application. The BD-J producing unit 303 creates_the .
2BES - agfiS B&CFor PE_B@HFFHE Bt i L GRE AT T SpE §oenEaton
g?ggﬂ‘éétét%aﬁ]%&%ﬁ‘ 2 sbﬂt%i%rg@f&&n Wil Ry 6EAHBRLi t1e images
roma user rough a user 1 nterface
and display timing, and subtitle information file that includes
subtitle effects suchas fade in/fadeout. Thematerial producing
unit 301 creates an interactive graphics stream constituting a
menu screen, based on bit map images to be used in the menu and
a menu file listing transition, display effects and the like of
buttons in the menu.
[0406] The scenario generating unit 302 creates a scenario in
accordance with information about each stream created by the
material creation unit 301 and operations by the authoring staff
via a GUI. Here, files such as an index file, a movie object

file, and a playlist file are gscenarios. The scenarioc generating

unit 302 also creates a parameter file showing which streams each
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such as a GUJI. [0408] The mnultiplex processing unit
304 nmultiplexes a plurality of streans such as video,
audi o, subtitles and buttons defined in the BD ROM
scenario data, to create an AV clip in an MPEQ-TS 10

A XY i Wb SE AU I A RS- ebl Realhee Muhtiipl1eX% processing.
processing unit 304 al'so creates a clip information

[d402)] t hetie iIBD-@ patadud itry tdreit Ad3cliispa MbansuEbirppeagramming
processing unit 304 generates the clip information

a 80-¢ appiheatdbhow Bge BdyJ Preduglingpiteit pP8cessapgs the BD-J
unit 304 creates an entry map when_creating the AV

app}peakbpR PISCEBRELPIEAILNCS CRECRE A Bl ok 2pPddedSing progran

.unit 304 detec wher e ach | pictur ILn_the case. of
PG SR PP G By PER BT B PRRD (S SRR e face
s@in MPEX- AYE) or each | picture (in the case of VC 1)

exi sts in each stream generated by the materi al

(4 OSIUCITGE MOLE 1 p3Qk prifteadBHAd Dhex JWoeessiplettita ldrality
then registers entry 20 points in an entry map. Each

oBntryeqs rHucthass vived) wesiect subdislesr paspbndings defined
one of the detected pictures, a display tinme of the

ipitdiu B -ZAY shEohragnBetapdekardgata g AV €11p I aph¥PEG2-TS
MPEG2 -TS format has the_source packet containin

. h _

£GP at S CRESHABAEE AVAbHD ¢ (ORTSE b i hBr (FARe NG unit
' t [ | dinth V.cli.p 2 i e, i. .

3%‘% %%.OSOS C%%%gglgﬂg aéjgleei}d-gfcjr,r%éﬁ%?r? él&e %hg.lt ?s dae '@OJ% with the

€0 an 0 y aps are ma

A-@accﬂcg e A Hiaes: %%e@gitﬂgsh?ﬁtpé_@‘%eééhgga‘é@ist the clip

304 eates a clrp informationTfile using the set of

inferepesatrad bl yhe D1 LoWindPRsy . antha@tulithgiiex processing
i nformati on show ng audio attribute, video attributes

uraitd 30 drideeted macintsty esmp ividudeatinheh&/23) icgip. More
102 .040913 The format processing unit 305 creates a
SRRGEL ipRbEYi nthe WOFtiBl it PYREESFANE BREE 3Q4t éafects where

o SOTHL 8,4 L0, SRR andnr g A UL s
(B BB BSIPREN R ook e B g0 €A g of ve-u
ek £14D dIHOIIBId PN generated by the material producing unit
301. The multiplex processing unit 304 then registers entry
points in an entry map. Each entry point shows, with respect
to a corresponding one of the detected pictures, a display time
of the picture and which number packet inthe AVclip in the MPEG2-TS
format has the source packet containing the top dataof thepicture.
When there are two types of video stream included in the AV clip
(i.e., main video and secondary video}, entry maps are made for
each of the two types. The multiplex processing unit 304 creates
a clip information file using the set of the generated entry map
(ormaps} andattribute information showingaudicattribute, video

attributes and the like of each stream included in the AV clip.
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generated by the nmultiplex processing unit 304, and
files and directories are arranged. The generated
disc imge is converted to BD ROM press data. By
performng a press process with respect to this data,

(026 9 BD- 1M £ dre grRIMEAGTHY efhitl G os04¢i@btBe0adisec image in

i mages are preparéd in order to create an update Kkit.

a@IF fSrivatdt BKt LERYL] 3¢ eked eardniel BRROM h &gt RIROM standard.
other is a disc inage after the construction of the

Ini theafipackpgeen, [Dh&l?DTh@MdofiELEﬁll@ﬁtéxﬂﬁaéfﬁﬁgd by the
unit 306 conpares the two ROMdisc inmages
SERNAEAPSTENETRELAR| BR1HaB A2, FBPeeﬁanﬁ|%PP&50FHé0n created by

oL ST e B L AP LOF  L APebrmnson
hg§ eaogﬁaﬂd ulwr:_@ f( gf‘gcégsfﬂﬂ a{lﬁgtfbbg Egﬁlghles and

ase eren xtracting unit 306, the

d%Q@@E%rllébtanﬂi Q.Q'E}Qhﬁﬁdum Thé Yerd @i L$ dasiei@fge is converted
managenent information 20 file and a signature

torEMIReN peeski d£cd hatBycpat-6omunghe presdapaot esaati gf respect
the update kit, and arranges the file and directories.
tpo4h3p Retsirthg BEWROY FigsbesBAradacsEBeda

descrlptlon is given of the nmethod used to create

[RERPHI SEW fHgE ARATERSUHBXER TG TRIGET 25 FHa34f '3k update
211, th I d 1

SheP B3 e s B Tl "SRR S Pk, BRlaGneRAl e oces

igGasﬁigé‘rﬁmau_%Qgédo ZT.AC i eRRAkd ot S %@fe' c&J_rtual package.

generati ng reates ROM scenario data

[defihni Nthdl QyPeckeSELARN ERErsUE€ngsuanti BdeXxcofibbgesathe two
novie object file, and a playlist file. 103 [0416] At

ReMefi521Bnagde, Brd eutocumisgliffidrEU3ial eltes. a For example,
program of a BD-J application. [0417] At step 5214
thige dififerpnésapr esbs3rRgnanR1804 08r e5LEICtEN aA‘?lé-Iei ﬁhat was

and a clip information file based on_the .scenar
netyipthe original disc image, or performs a inary comparlson

to extract an updated file.

[0412] Basedon the differential extracting unit 306, the update
kit producing unit 307 creates a merge management information
file and a signature information file that conform with the data
format of the update kit, and arranges the file and directories.
[0413] Referringnow to Figs. 56A and 56B, a description is given
of the method used to create the ROM disc image and the update
kit image.

[0414] At step 8211, the material producing unit 301 generates
a video stream, an audio stream, an IG stream, and a PG stream.
[0415] At step 8212, the scenario generating unit 302 creates
ROM scenaric data defining playback scenarios such as an index

file, a movie obiject file, and a playlist file.
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[0418] At step 5215, the update kit producing unit 307
generates a ROM disc imge by rearrangi ng the ROM
scenario data, nmodified AV clip, clip information
file, and restoration byte code data, into the

[bbh 63 d'ﬁ@%‘:@?ﬁﬁi UEEH%@JJ@‘%&Bﬂu@Eﬁﬁ wWeECid PedehfebReprogram
10 enbodi nents. [0419] At step 5221, the differentia
OBX&rBDLINgpPNita806n.conpares the two disc i mages and
extracts differential data. [0420] At step 5222, the
[optal e At tsyero@2dkngtheinu3opterprescestinR@Wit 304 creates
scenario data defining an index file, a novie object .
api3% clipsapdpp 3 IR difarEatann £d 1enbapedan the é@@pscenarm
dS 23, the BD-J producing unit 303 creates a BD-J
AbPtication program [0422] At step 5224, the

i pl r.ac i n L. i
b b e " bpaded 1 R SRR L PR T froraces
adebi.d{423a A bt BRaP2RRg 1 hier HPdRNe ddenaprieduatay modified
unit 307 convertS the dlgferentlal data to be in
AT orpl p Ardel ittt oirifa tipdafe Lki, t anflarestorsit i dyts226de data,
the nmerge managenent information and signature .
ipheothat fore fdl rectery reaneet uaa diav Inthd@er gegggibed in the
ﬁgdate 25 kit. [0424] <Supplenmentary Notes> Up to
SRBAALITNRBEBr esent i nvention has been described through

h est .nodes o odi.nents_for_carryi . :
[ﬁﬁggﬁtigﬂ:t%%?p %6§E?hgjfbﬁ$f€éﬁ epe%%éngggkggtépghéﬁ?lt 306
c gs%gé’ chir thgr BB oarRal Snd0exENANRA8S LFFBemddad data.

regarding the tollow ng technical topics. Wether to
[sebevt mnystlp (e xnbadi 1BALE Okt herddilF Ve RRIIlS 3@Mdcreates

changes to inplement the invention is optional and may
the Riwt scehaedo daty delid nduj @ctindex folet lemovie object file,
i npl ementer. [0425] <Programm ng | anguage application
arggggiist file, and so on.
[0421] At step S223, the BD-J producing unit 303 creates a BD-J
application program.
[0422] At step S224, the multiplex processing unit 304 creates
an AV clip and a clip information file based on the ROM scenario
data.
[0423] At step S225, the update kit producing unit 307 converts
the differential data to be in compliance with the update kit
format. At step S$226, the merge management information and

signature information £ile are created, and arranged in the update

kit.

[0424] <Supplementary Notes>
Up to now, the present invention has been described through

the best modes or embodiments for carrying the invention that
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It is described in the enbodi rents that Java" is used
as the programm ng | anguage for the virtual machine.
However, not Ilimted to JavaT' , other programi ng
| anguages, such as B-Shell, 10 Perl Script, and ECVA
therAmpl ivdritcheabgniigedd of dwT" Ho@Bverr , therthek émpaogyement s
avai | abl e. [0426] <Real -tine recordin%> The pl ayback
odeshiaged tamdye rddeddredapding ddig fipd pwéngck%ﬁhmcal topics.
storage by the real-tinme recording. In this case,

Wﬂ@’tgﬁr bR e 1B thapyhet tihen PR isend BT Hak VE?éréqpts and
ggtﬁ%g %’ﬁgﬁﬁi%[?%%g éq—g] ngf?igg Sel ?anlat ag?gedetermlned
ghﬁhe égggﬁnggao@egh@S h?ar efn%%tféil ng devi ce has

artia rgitall'y input ansport streams. [0427]

[b@zS'Pe E?@b%féﬁﬁﬁlﬁgcpéﬁlgﬁﬂget Bppheeacdong reayese
per orms 20 the process of generating the dip

i nf or Irat i 9ndencr Bbey Lirstthd rirdrorhtmicont: orthate Jasaodl yis used as
as well as performng the process of recording an AV
tQﬁrBﬁWrMWQHSpb&:mqwm Ifpr the Vé@‘éuaﬂrfga@@w%e However, not
generates the ip.information and_Pl ayLi s

1IRR G PRt b oY 4 Rato e PACGEATEEY ASPAUSERBodTHERAS B-Shell,

PFE&O'P‘&FFTE e%?%ﬁ‘f% tsrggcor g' Swglri]l.ecgla%.gg @/eét{x‘?%ﬁn%meos or the
1hﬁgor§§, | QR4 3rigblileayu st infornation onto the
ng

recor medium Wth this structure, it is possible

[bazggnerntglt ben&l +ecbpfiohgrti on and Pl aylLi st
information that are described in the enbodi nents, by

usi ngThehdeybaedoddivigedavi neyore @op@ csapaf 1 beospater the local
that is 105 provided with the functions of the

stezagei oy thevieal - Fime fr@cordiig AvIé& FEéﬁ]C«%ﬁ%rpthe AV streams
i nformati on and Pl ayLi st |on

M 198 AT B L SETR T Doy Pt o8 B aypge the recording

I
oS00 IS s ST, Bl SRS ranapore
sdethped tl‘fan Kdee %a@/bb%&n@@y he By soBbeainghdevice has
is conposed of a digital

partialized digitally input transport streams.

[0427] Inthe real-time recording, the recording device performs
the process of generating the Clip information and PlayList
information on the memory, as well as performing the process of
recording an AV stream. More specifically, the recording device
generates the Clip information and Playlist information, that
are described in the embodiments, on the memory. After recording
the AV stream, the recording device writes the generated Clip
information and PlayList information onto the recording medium.
Withthis structure, it ispossibletogeneratetheClipinformation
and Playlist information that are described in the embodiments,

by using a home recofding device or a personal computer that is
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stream map information, and PlayList information. The

digital streamis a nmultiplexed stream obtai ned

bymul ti pl exi ng the encoded video stream and encoded

audi o stream that have been encoded by 10 t he encodi ng
prretth ddds wt hhash&/PEGRC ot odPEGH -tAMC reflrgrdiing delvister.ealnirther,

is called "VOB" in the DVD Vi deo- Recordi ng_st andard.

the40bat e n&p Lprfrdiammataden and flevastonfpipat ion generated
.indicates relatiaqgnships between the adgress . dium
IRy SR YoPe Mid LEEDeRRE QR WE - 4% 7T SYPEHY (g G iy medium.
I ack_unit. that can. be decoded independently) in

[pﬁgggbo%£§ﬁ%§Er? € Gv?%%% %?%éanl and the pl ayback

time efe the;dl REbagk d MR axiis fbt ihtnitide@oSthede defined
The map intormation “1s“called "Tine Map" in the DVD

£¥irdae: Becqost, i Shatddy ghy <otk Thet Rlsaydhpdsed of a digital
information is information that defines one 20 or nore
sprapbackapectficomsatbiors, padrPbayiise informetion. adhe digital

start point and tine informati on as an end point.
SEoganE semalLi 2Rl PERISTE TEFR PRoF 2 FRed B et iRkgkimpthe encoded

S Re g SR e A RS PR BR ERRY B g Lncoaes by
| j t i
oPRURLTR B B2 A5 4B SO0 ERTRONRL S BIPRELIE screan
iEegHhh eBEREBERON nt Ree' BRIRARdIRHI I ng HHGRIdhE:
above-nentioned control procedures are realized

[canenetely using the hardware resources and are the
creation of a‘technical idea utilizing natural |aws.

106 [ On82] mapPr ddlorimshioh appl i cafpomapieyr afmhpsr indicates

downl oading cli file or outputting DataStarved event )
rﬂﬁa&éﬁﬂ%&ﬂsﬁegwf«e@a%eﬁr BAcHEwA DREPHERELRRIGF FRP&Gress Wit
(PErRET S 5 PLAYBRRE VotV Geverapa GuTy agadbendentiy)

iHSEAG 8,RkadrAEI a9 lARGUHALE 58 SQUT o PReY FTLBRAkk time on
acﬁ eves eacﬁ %\%ﬁﬁart an% Functl Oﬂgi31
the playback time axis of the video stream. The map information
is called “Time Map” in the DVD Video-Recording standard.
[0430] The PlayList information is information that defines one
or more playback sections by a pair of time information as a start
point and time information as an end point.
[0431] <Realization of Control Procedure>

Boththe control procedures explainedinthe above-described
embodiments using the flowcharts and the control procedures of
the functional components explained in the above-described
embodiments 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.
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conmponent. In this witing, the software devel oper

uses the class structure, variables, array vari abl es,

calls to external functions, and so on, which conform

to the syntax of the programm ng 10 | anguage he/she

wee2] | B deidihdthicn o¥appgllissARlort plrbgriarfor downloading clip
progranm ng in the Java | anguage are used. [0433] The

Hirfiet ten osirprate: iprp Preamdtsusent awenthe conpil er as

files. The conpiler translates the source programand

gener APedPpdr cetjicnt preg¥am for poamdjcagiang a clip file or
transl ation perfaorned b he conpiler_inclu

PrEUES<Eg DAY &5 Fhal 9@{13?%@@%%?5& Gy tollows.
R e P LREPt e S O O P Br afifing 1anguage.

28R ARANING AHart NehHOUL LR PFOFT 8Fthake oRRALYEe RN Functional
the sourcCe programis converted into an 20

cofibensrdi.at enpHig @Al ting| REeQpd f tirdfé idefre lldter uses the class
internediate programis subjected to such processes
sggucheriasi vabliebkeset t angay coatiableébow aadlysitse external

and data flow analysis. In the resource allocation, ,
tupcidape - 134 fie hshrick rerisEnS QELe Sy TitAryet the programming
processor, vari abl i,n.the internediate

, h
L3PEUSERONE/ IS UTRE. 25 RefPalE: O TPy  Orot ABS Calls for
BE9ShyREACTSS e LLNO ode penerationy  cach

ernedidte instruction | i ntermedi ate program

log33¢onNYREt Qdi L RER BoRkedr EB‘b B 1ANGeHt MY @le compiler as
programis obtained. [0435] The generated object

fafegr anThe cxoipiosed tobknenaces the Goyros hamoeeteandtl i@nerates
cause the conputer to execute each step in 107 the

af| owdkakct paogeash procedure of the functiona
conponents. There are various types of program codes,

[Q4eh)as T REERFEaEIRR RATEMEGH ob¥ssie GABPIAPA includes
QT Sggte code. There are al so_varij.ous ﬂgfnsi§gion resource
P EAPPab R SEAE. Pepoof VTRETpPOgLLn Erdee e ion.
-E18LSpr? " SRR R D SO PR, ehe
chBeaexbesnahd bhielded)Sspheal$ethd meaning of the source program
are analyzed and the source program is converted into an
intermediate program. In the optimization, the intermediate
program is subjected to such processes as the basic block setting,
control flow analysis, and data flow analysis. In the resource
allocation, toadapt tothe instructionsetsof the target processor,
the variables in the intermediate program are allocated to the
register or memory of the target processor. Inthecodegeneration,
each intermediate instruction in the intermediate program is
converted into a program code, and an object program is obtained.

[0435] The generated object program is composed of one or more

program codes that cause the computer to execute each step in
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as the program codes. Program codes that realize one
step may belong to different object prograns. In the
RI SC processor in which the types of instructions are
limted, each step of flowharts 10 may be realized by

t&@n‘&uaw&aa&ru bhmebict pRekaliue’ EStheCEufdsionhedicetponents.
operation instructions, branch instructions and the

Thieke. arg 6ARG] oud tt@pdé}efop;:egramrcxgiﬁnausﬂ'geﬁetm etive code
the programmer activates a |inker. The linker
o4l tlre presesiFomerdd yAPatTY) Ryte nedeb ey ég‘ﬁa‘#sso various

and the related Ii brar¥ prograns, and links_15 th
fPéB‘@t ferred etkng e & PRSP Iddif BTOghangener it ed’ 9%&&‘&1‘“?1’3'

PSP RV T e v
tﬁ%(e%&ﬁﬂ@éaﬁ%ﬁélﬁ@é & 'Eatlli‘ingf ltﬂ\éﬁ@ﬁ‘éé:?néﬂ]rﬂfﬁﬁ@t ions are used

pr ocedur es functi onal conponent s

agpphecptbgaafir egaan. f opratprrh 0pskie\y tha inedliiee ene step may
outputting 20 the DataStarved event can be produced in
befibngway. dThEepenyr aby ept oducgdans . t his tkey RESLC parocessor in
recorded onto a conputer-readable recording nmedi um

waﬁ@htqhae @’B‘@ﬁ afh ireF e tdans 2ee L inifeds @achrtemer £ Tlowcharts

r e%ﬁé% Ibl}i?ée g%%ﬁ%ﬁﬁ@ﬁﬁfﬁ”@%}e? Ei t{leqang ?.ns% ructions,

l%é\?/.' Cebc%ﬁ%\%.?ﬂ? %‘s%r%tﬁgﬁsh% ?EFEﬂStE}Jﬂggﬁfd‘the like.

are marnly cénpose ogl ca

[@Q@%’?ntﬁftéfcng' 885 eE’@CP%BQQ@h §kr Qéh‘é&@.lte@.' eRBRl programmer
the BD drive) ghe structural élenents (V|deo

apltaﬁra,tegr apmm&epl ane thiaikear eal Tt erentiaee atemck88 spaces to
hi gh- capacity nenory, are realized as one system LSI.

thki sbj est Eregsans knd dhes redatky tohpasedodatans cand links
el ements can be integrated with high density. [0438

thee toARtRILEP geéleé’@ttéi Héa2aByadiicene H'Pierﬁgenaelli?é%ﬁd EHPG module

1§y]§?.§%gtc§?r&?e§% . b:g:?rag: v an n_ggg%%%ii% ta e computer and
cah%é' LhY gémBﬁ@érCEbpec‘xé)@ute the procedures indicated in the

flowcharts and the procedures of the functional components. The
application program for downloading a clip file or outputting
the DataStarved event can be produced in this way. The program
produced in this way may be recorded onto a computer-readable
recording medium, and the program may be supplied to a user in
the state where it ig recorded on the computer-readable recording
medium.
[0437] <«<System LSI>

It is desirable that parts of the hardware of the playback
device 101 that are mainly composed of logical elements, excluding
mechanical structural elements (the BD drive) and the structural

elements (video plane, graphics plane) that are implemented on
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a high-density substrate and packagi ng them so that

the plurality of bear chips have an outer appearance

of one LSI (such a system LSI is called a multi-chip

nodul e). 10 [0439] The system LSl has a QFP (Quad Fl at
apﬁfpgﬁgeé pL¥RE aﬂlgmoﬁ}yp CAr Pt 314 A YistdD I This

type syst n1LS pins are attached to the four

1§|w§a@éettﬂﬁe @mlt%gﬁlalhllyt hempPoletype 1syst£MdISmersts can be

| ot of pins are attached to the entire bottom [0440]
inhegeapedswiuhchigh dsnantynterface w th other

circuits. 15 The system LSI, which is connected with

[0¢h8l cThewystemiephis ahniian by 1w Lianestiqe a bear chip

ofoh fichsttrad Sy St < A be-CigHatac: PAD v deten 15T
15YRE80bncdeuLacRy) Bkl SRRRL A BAGK.IRIRS HHRAS hips on

evision uter
am%ﬁmtﬁ@gbg‘éragg%d B5cwebhngs e, 0sb Rl @Y@%Q'&rality
device 101. "The system LSI" thus™greatly broadens t
obSsedf dimPresentni suestipedfd?d dheneaDSI (such a system
el enentary buffer, video decoder, audi o decoder, and
Lgfaphi csldedodemudrte -ichtipgmatdede&)nt o a system LSl, it
is 25 desirable that the system LSl confornms to the
[%3Bhi efhe a‘?lﬁﬁ??‘éc%%? ehapa49FPA (Syafe LR Pagkegrh ﬁgpe and

aLBeh ot B & aRoehl  BOL ° meb ISl HER IR Bl sr pins
aé%ur aFQ?ng &ée&émerre cM%tsg.’&%so o%cﬁﬁéﬁ éé‘%%%@ a IaI?rethe PGA-type

y of processors
s?EEéﬁt rar. Zhe PPBraghirRvese adtdidldeltdlaqadidio: Dfe aottom.
plurality of pixels Constituting a picture by causing
[OpeDdt i Tigeswidithis Fanpedbnves areiheddEdcenwli b other circuits.
el emental 5 processors, to operate sinultaneously by

‘Thaesyasenubs T orwhi¢4us)|conngsted otditeén gy |gircuits through

Processor (I PP)
such pins as an interface, plays a role as the core of the playback

device 101.

[0441] Such a system LSI can be embedded into various types of
devices that can play back images, such as a television, game
machine, personal computer, one-segment mobile phone, as well
as into the playback device 101. The system LSI thus greatly
broadens the use of the present invention.

[0442] When an elementary buffer, video decoder, audio decoder,
and graphics decoder are integrated into a system LSI, it is
desirable that the system LSI conforms to the Uniphier
architecture.

[0443] A system LSI conforming to the Uniphier architecture
includes the following circuit blocks.

[0444] - Data Parallel Processor (DPP)
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The I PP includes : a local nmenory controller that is

conposed of instruction RAM instruction cache, data
RAM and data cache; processing unit that is conposed
of instruction f etchunit, decoder, 10 execution unit,

and reglse i &y Ayl (yial o Il P OGRSELND plkrhlity of

t hat causes the proceSS|n uni o execute apara

eq)é%fe‘ﬂ‘daqnprgéeés&é”@fﬂdﬁrﬁﬁ 2 bpRlria@non [ 04AE]DPP achieves
MPU Bl ock™ The MPU block is conposed of: peripheral

aGhd €31 161 auebdang e pRMredriey expekeak dusstitterfrare picture
(Bus Control Unit: BCU,; DVA controller, tiner,
bynaumlmmbperaping@mmmﬁIxﬁspemUlm@lysm@ﬁdﬁedlntheelemental
i nterfaces such as UART, GPlI O (Gener al Purpose I nput

5 rORqRRERrs.aid® SPerader |Sa|mq1r’+‘taé1ﬁoa€e13’[ AfHe lfﬁ‘fléé‘ﬁi‘rmn

d/O | ock_20 The stre n1|/$ % egforg& %
_ 5@/ oat pEECTRERI PReP2ER1YELd s Rar d 18 <k drive
devi c egﬁdp ?Qc?ﬁgggy §§E,g Lt r Qﬂ@&hﬁfﬁ%é?*ﬁﬂ@ls composed

connec externa busses via

dﬁ&ﬁ%‘:%ﬁ@t@&iﬁ fde ARAHRREErd Bhehtac@atrd @8] andA¥ata cache;
O Bllock 25 The AV i/0O bl ock, which is conposed of

m@sm@ﬂﬁwthat is c@rﬂtﬁisempﬁmmmmlcmﬁmﬁ)unlt decoder,
controller, perforns data input/output with the

10 epeslatiisionnahd ameé R lsaney fiide; {aodzr@}rtuaxieml,/tl processing
Control Bl ock The nenory control block perforns

Yrelddt Ry RUS R ERIRE OCERP FIDE b LR SSBIGRAP b RSl S ecuton

ere th.viat ext.ern buses. The nenory contro
Qd{l %%Wo? 2P L% qﬂ%’r bus connection unit for

t.rmol Li [ g Eal connecti on between bl ocks, access
féﬁ%%hﬂ u%?? ?%rEtransferrlng data with the SD-RAM

conneetRdmbo BLO Si S Rfpdeel s¥st garhiPherandcageasss such as
schedul e unit for adjusting requests fromthe bl ocks

15 ARM aceess ddter831RAMs interface {(Bus Control Unit: BCU), DMA
controller, timer, vector interrupt controller; and peripheral
interfaces such as UART, GPIO (General Purpose Input Output),
and sync serial interface.
[0447] - Stream I/0O Block

20 The stream I/0 block performs data input/output with the
drive device, hard disk drive device, and SD memory card drive
device which are connected onto the external busses via the USB
interface and the ATA packet interface.
[0448] - AV I/0 Block

25 The AV I/0 block, which is composed of audio input/output,
video input/output, and 0SD controller, performs data
input/output with the television and the AV amplifier.
[0449] - Memory Control Block

The memory control block performs reading and writing
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[ 0450] The follow ng describes a detail ed production
procedure. First, a circuit diagramof a part to be
the system LSl is drawn, based on the draw ngs that
show structures of the enbodi nents. 10 And then the

fS?Bﬁ‘l?Ebt BBt sBLRARNE S et &€ 188k 6h I Wi @k@ernal buses.
realized using circuit elenments, 1Cs, or LSIs. [0451]

Ths héeorpnsdnt tehtolelmant eoapesedacbf Zat,eimskedus connection
connecting between the circuit elenments, 1Cs, or

uh$ksfoperarpheylling Aogersial canaetsden Wtﬂfﬁ@it@ﬂ?&ﬂs access
entities and the |like are defined. /15 Further

C@Bﬁﬁé’éﬂl’@htlﬁ%§r%¥ﬁ£@rq4%§at§r BiRE FRRD. BN Gpnected to
th d._For_t
°85gﬁﬁ?t‘?€r‘?$‘e ?ﬁate'aﬁe%a% R 270 e 0t de EBRS S8R uetine

rghﬁg‘ég% speC| |ca |1§%%£yétﬁd%k?g%g @ﬁ%]?é%ggzglrsnfor

[bBeogonshé trdantoWBlRBAL S rabe sseartad 1 W pFodideion PRocedure.
necessary adjustnents, the circuit diagramis

Feespl, ek e:d:.rc[LQ;AtSZI]lagh:tam of he paEtc bt beitdgy aysitem LST is drawn,
conpl eted, the inplenmentation design is perforned.
bakedi apl ‘éhen@:awmgfele@il@m ghow sterucreres @lediengmpodiments.

board | ayout by determ ning how to arrange the pa
ARG, bGPt tBPeRERFSL tRERT Eéﬁg*)en&rs Bife e CarESnd e tuTe are

t b 04 ft th
N e ¢ LA
t f
EERY, A3 SO L ULy Tl e b g eceing

ble%w@@hp@ﬁethxeﬁﬁuoaﬁatnen@gchx@g; &t NETENuperigredral circuits,
Control) machine tool. The NC machi ne 111 t ool

1peeﬁ:cﬁamst el tSo G gt e neationesr ate Bid like are defined.
i npl emrentation. The SoC (System on_ Chip)
Fumh@mntheumm%cm@lclwmﬁ%gwq@r LATERg gaow@rlalrrm/ clock

of circuits onto a c The Slcf (%yste [ %k Q%mns
SLABPLAOAPaL OF HSk8 PaehieIogF Esiy ot #lthons,
oEl l:’!fra%lllotny tgfml?l %I r lt‘i'l% E%nE%lS.LItrﬂlfe(}{thtgieerAéﬂ%es aw %Hﬁ usted by
these "processes, a Syst em resent
thRY8EH P %@ﬂsqae%QQ%egh@@%quﬁgcih@chﬁl@ﬁ@ aland band widths
necessary for the constituent elements are secured. With other
necessary adjustments, the circuit diagram is completed.
[0452] Afterthecircuitdiagramiscompleted, theimplementation
design is performed. The implementation design is a work for
creating a board layout by determining how to arrange the parts
(circuit elements, ICs, LSIs) of the circuit and the connection
lines onto the board.
[0453] After the implementationdesign is performed and the board
layout is created, the results of the implementation design are

converted into CAM data, and the CAM data is output to equipment

such as an NC (Numerical Control) machine tool. The NC machine
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structure of the playback device 101 described in each
enbodi nent above. [0454] It should be noted here that
the integrated circuit 10 generated as descri bed
above may be called IC, LSI, ultra LSI, super LSI or

' P&f&j ¥ehoffot hd BE@Oi@bl&fentation.
t%%%g%%kf?r@% a sgggog@?%gge%g achi eve the systgﬁwLSI o
ThY s¢8i (st dieol Behp( Angl1éndrmgtairabs e teatmalgyjor printing

this case, a lot of logic elenents are to be arranged
alplhuraet ty ke, canduves tardal alGhiapd Ere SRt &ysremdraPackage)
connected based on the input/output conbinations

ipdemepsatinbULS Gok e TabPey, 188 FRkad@hd dibnErlity of

strucgture described._in_each odi nent__can

CLESHLEELY FREIEUT T8 SEhred THETHET SHARE B ggeopRe: 2 oysten
ntents of the Le_e i -

SRrof SRt S AP gt PRl IRy e tncemnal

sgg‘tl'c?ﬁr(ar@f %@flﬂ%ﬂa}'rl'i‘&% RRLI1QR $013feddridd €n exilDetnbediment
RAM the LUT Tor” realizing the hardware structure

adeseri bed in each enbodi ment. | ndustria

Applicability 25 [0456] The pl ayback device of the , .
[prEgént Titnwdwiileh lemabdesdaheger ddmthgtre kénpegypheR circult

function to be perfornmed efficiently, _apd re s the
gﬁ%ﬁﬁakﬁﬁeﬁsbﬁeﬁgéihgéra?%vﬁd%ﬁ%d%%.g%%%agﬁgéeﬁ#&ﬁ 1% 1T,
B D o FPPCLe, BRIt i BT RE il i2Elration.
wou] d. aci t . i r .
[@g‘%ﬁér c#lél l%e%/li%% L?r%srifeitﬁé hﬁ%%ﬁﬁk&%eﬁ%ee%ﬁﬁlhgy HEAg

+PeeFRth i(PYRAL PRogthsneboLegabasabi-gh) usabn ldliys dase, a lot
the novie nmarket and commerci al device nmarket. 113

OELAbYBc dledent ayhackodpei zerdngepl hyingcbatkka, and vertical
pl aylist, wherein the playlist includes a plurality of
apldayictemeorgred wires are connected based on the irput/output
combinations described in LUT (Look-Up Table) , sothat the hardware
structure described in each embodiment can be realized. The LUT
is atored in the SRAM. Since the contents of the SRAM are erased
when the power is off, when the FPGA is used, it is necessary
to define the Config information so as to write, onto the SRAM,

the LUT for realizing the hardware structure described in each

embodiment.

Industrial Applicability

[0456] The playback device of the present invention enables a
streaming-like playback function to be performed efficiently,
and reduces the time taken by the user to download. The present
invention enables more attractive video contents such as movie

titles to be supplied into the markets, and thus would activate
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5 a plurality of sub-playitens, each playitemis
i nformati on defining a playback section in aclip
file that includes a main stream each sub-playitemis
information def ining a playback section in aclip
thil gt digddidesm@ Sibnstd £am dethdedOmbpeel.i pThel piayback
defined and referred to by the sub-playitens are
dekansf 8Er €He phesghayhackn sy  ecloamnpions ndiasa high usability
pl ayback unit operable to play back the playltens a
ispebief wiovg eumiatrkepe paidl eomresireicll ey iqa mehtket
playitem 15 a determning unit operable to determ ne
a current sub-playitemeach tinme the current playitem
is specified; and a sub-streamregi ster operable to
indicate the current sub-streamthat is to be played
back in synchronization with the current playitem
the current sub-playitemdefining a playback 20
section of the sub-streamindicated by the sub-stream
regi ster, wherein the playback unit continues
pl ayback of the playitem when a clip file being
referred to by the current sub-playitem exists in an
accessi bl e recordi ng nmedium and stops pl ayback of
the playitemwhen the clip file is in a mssing state
or an 25 unrecogni zable state in the accessible
recordi ng medium 2. The playback device of Claim1,
wherein the sub-streamfalls into any of types that
are audio stream video stream and subtitle stream
114 the sub-streamregi ster includes nunber registers
storing stream nunbers correspondi ng one-to-one to
the types, thereby indicating a current sub-stream
for each type of sub-stream the current sub-playitem
is a sub-playitemreferring to 5 a clip file that
stores a current sub-streamindicated by a nunber
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register. 3. The playback device of Caim1l1 further
conprising a managenent unit operable to manage a

state of a clip file 10 stored in the recording

medi um wherein the clip file is transmtted to the

pl ayback device after an agpdliMsati on sends a downl oad
request to a server device, the playback unit starts

t he playback after the application generates a pl ayer
instance for playlist information, and 15 the stop of

1tha playback dgvike goayplelyimg back adelaiierBt ¢ he
managenent unit outputs an event instructh%ht% St op.

the praypaekche pleyd isitaiPaeRIenid Pandid The F}-P]aﬁ/%rtems and
initange. 4. _The.pl bﬁ&k device of Claim1l, wherein

208 1HRE LLFYp Ofi PEE P, &0™to by the play itens

i nclu [ . eans., %%gg t4 L2154 nggﬁg ection
videog§€¥é§§§yﬁg%@h?gaﬂgﬁgﬁ% ayég ack %ﬁé%iiﬁ' Ws
isyachnepi zatkornaitt R idiRdeisdeo ritireHBredmovi de  a
stereoscopic viewto a user, 25 the play list includes

st er eeachppiud -yilew iseint i apnfofoatadhde £ iwhirgha phdiybarssection
whet her the stereoscopic viewis set on or off, when

inhe sfépedddepithali dmcdardssng isordraieadh iFHH cat es

that the stereogscopic_viewis se% on, .the qubac% lavit
uni t BBESHR fidesp el Lypdapdevencrreg 9 P&?'?éﬁu -playitems
mhi%h isfreferred to by a 115 sub-playitem and

Fhcl-ages grgggbndary video stream is not stored in

the regardh gnORE UEALel BohB 3R W .ecogni zabl e state,
and the p?aegack uﬁit sFopg Iayéggi when t he

st er egspoRBavkeWnigebpehabl ef @ongilign barit the | phdystems ;
indicates that the 5 stereoscopic viewis set on and

a clip épéeifeirgned t ofgeyradle cor spatidybaptayiermplayitem;
in the mssing state in the recordin% mediumor is in

an unﬁed@gﬁ¢§@%ﬁéﬂgteuﬁit operable o determine a current

sub-playitem each time the current playitem is specified; and

a sub-stream register operable to indicate the current
sub-stream that is to be played back in synchronization with the
current playitem, the current sub-playitem defining a playback
section of the sub-stream indicated by the sub-stream register,

whereinthe playbackunit continues playback of the playitem
when a clip file being referred to by the current sub-playitem
exists in an accessible recording medium, and stops playback of
the playitem when the c¢lip file is in a missing state or an

unrecognizable state in the accessible recording medium.

2. The playback device of Claim 1, wherein
the sub-stream falls into any of types that are audioc stream,

video stream, and subtitle stream,
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5. The pl ayback device of Caim1l, wherein 10 the sub-
streamregister f urther indicates whether asubtitle

is set on or off, the playback unit does not stop

pl ayback when the sub-stream register indicates that

the subdiddre diS-&8t regiger Lhedu@esmuribée riedlsadinsgstoring
a subtitle streamis in the mssing state in the 15
steeandhagbeedi uorpespendingnonar Ecogniez &bl &hst sypesanghereby
t he playback unit stops playback when the sub-stream
indyratengi adtvarestt Fab-sigeamvion eack PRt Sp-Frrean.
clipfile referred to_by the current. sub-playitem.is._.

in thEh%1%%¥ﬁ%n§t§P%'PﬂﬁyFﬁ@mrééo?d?HE’R@8§&%¥8rrFseFﬁlng to
an unrecogni zable state. 2 . e Jewu f
B e e B Sa R oo R P SR o e b PP o nombex
raé&gggknunber table indicating sub-streans that are
pFayabl'e, the stream nunber table includes a plurality

of sub-stream 25 entries, the sub-streamentries are
information that indicates a plurality ofsub-streans
3t hThecplapbapkayediaclofi € lsyimc Hr dhitAdte o e OMRITLE AT

playi tems, each of thesub- streamentries is ; .

i nf or rERGTRDANRRT (Uit APEEAD1 $16° MATRSIOR) 33 bh o #F 1P T11e
pi ece of sub-g]a iteminformation, a . sub-streamthat
stghehe 1B &pEd E%%‘E‘jilﬁlgs i 741955 and an or der

of the _sub-. st . [ Is t t ; after
ncl cP e (Y kB e SO R IR, e
ahN8pEYh EERE BURHILIMdSAMIFRN T dhe N Wald tyedfer device,
sub-Streans that can be played back in synchronization

wi th the plplyayd die thi tas subt s theam dyiad ck erfitesponel sppd Lcation
a sub-streamentry having a highest priority rank
gamemg teke appliealart irsftands fieamaylist information, and

the stop of the playback by the playback unit is made when
the management unit outputs an event instructing to stop the

playback, to the playback unit and to the player instance.

4. The playback device of Claim 1, wherein

the clip files referred to by the play items include video
streams,

the sub-streams are secondary video streams which, when
played back in synchronization with the video streams, provide
a stereocscopic view to a user,

theplay list includes stereoscopicviewsetting information
which indicates whether the stereoscopic view is set on or off,

when the stereoscopic view setting information indicates
that the stereoscopic view is set on, the playback unit does not

stop playback even if a clip file, which is referred to by a
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entries included in the stream nunber table. 10 7. The
pl ayback device of Caim1l further conprising a
setting register storing deck information which
indicates a |anguage setting in the playback device,
s@hdpi be: deh ey Mhagudekta dekendangsyidsotdtrean, is not stored
currentsub- stream 15 a sub-stream whi ch, anong
isubhst reaosdihgt madbupeern Lsednt anbenrpragedzphér, skase, and
a language attribute that matches the Iangua e s
set t i blge pRevbackdunyt forfeekavhpek it bhlieF gt eoscopic VI1ew

recordi ng device for witi , onto.a recordi.n di

SBETgnO20 RFORRSERSD ol ( bBRe POFET P80 | SGACA Lhat the
laylist_is played b , | N.qtd lqayld
<PrErhaebek? PHENTTR BEY o aiid 6l LIS IV plc¥erred o by the
=pLay| e (he rpkayiik@Ahg &thREonMAthen di

c?#g?ﬂge¥Pﬁe§§?y§egﬁ g%iggffﬁg iﬁclud?ngta naﬁn stregsfor w9
mafdufi by asphaybacknseetigaizafd wtdte.clip file, each

of the sub-playitens is information that defines (iii)

aclipfile including a sub-stream and defines (iv) a
back section in the clip file including the

I
5gu%¥1§t péanbagk depiapoadk Cledd iton WA Synchr oni zed
ith | ayit d 117 th ip_f.il t ;
Het | nEARERE-FErEA AP b B EHE B R AT R R fher asubtitle
.trangfghrggt%EQ a transm ssion path, and substreans
not mu

188t I’pléxed with the clip files that are

def i n‘é‘ﬂe{l‘%ﬂaﬁd‘]@ﬁﬁﬁg dse dHot he-dY pYayBaEk Wwhdrhehe sub-stream
recordi ng device conprising: a witing unit operable

rtgikeeei yadacaltiep tihae the tsubtittrlansm ssitorerpaveranid a clip
wite the received clip file onto the recording ,
fiiddi int ladimgagestnt i Uhé tSopeamble im0 thenagesingr gtafe 1n the
the clip file L .
recording medium or is in an unrecognizable state, and

the playback unit stops playback when the sub-stream
register indicates that the subtitle is set on, and a clip file
referred to by the current sub-playitem is in the missing state

in the recording medium or is in an unrecognizable state.

6. The playback device of Claim 1, wherein

playitem information includes a stream number table
indicating sub-streams that are playable,

the stream number table includes a plurality of sub-stream
entries,

the sub-stream entries are information that indicates a
pluralityof sub-streams that canbe playedback insynchronization
with the playitems,

eachof the sub-streamentries is informationthat indicates,
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10 witten on the recording nmedium a playback unit
operable to play back the playitens included in the
playlist; a specifying unit operable to specify one of
the playitens that is a current target of playback,
i8S agd seignitornplait eqy pikcea dBt eubipilagioemt oderaideion, a
to, each tinme the current playitemis specified by the
sspestr?amgthattgadebErniaE?daéaak torggpghronizatlion, and an
sub-playitem a sub-playitemthat is optinumfor the ..
OEARF OF(LhF BYPt eRreANENETIEE- N Wé%ﬁFF%aﬁ SEert gndicates
to indicateka cgrﬁgnt %O %ub-streaglthat is to be
PhHERYEHY haBR PN 5y FBfir SHPZ SERGA™WI t R°Fhe current

pl ayi {:ﬁéﬂ %%%? t%gx?—cé"lffcgé}ﬁ Sup- pla?rbéin%e”}:h% plurality of

sub-playit ines a playback séction to be

=S¥Dsh-aRhzethyd tdurd R pUkkead! bapkai ieMcdidditaition with the
defines a playback section of the sub-stream 25

pladicained hystibhestsrdant rieamsegiesimmdand eheupsibggh entry
unit continues playback of the playitemwhen a

hawtvgdk Mg FheditupY A0Tat i Tek Rarise the B3 HekL Hey iAfesub-stream

stores a clip file being referred to _by._the current

e§E5;65a9PFéﬁﬁe§nansF8§s5%6F59b5%WgEF Fﬁélﬁrayiten1mhen
the recordi ng nmedi um accessible 118 by the pl ayback
devi ce either does not store a clip file being

7" ehger g%g&g@é BRG1 EWr beNic1sulr Al 3@y Qbuipkilgimy
unrecogni zable state. 5 9. The recordi ng device of
A ai my &ettieier g bt &L siche iy detit ipfaymbedonsyipl clyéddicates
back, an application identifies, as a next
aslibnphayet esctdngi éae tofe gllayvisak tdemidenf @ndati on
anong a plurality of pieces of sub-playitem
i nf or Faeidet SmnidsiuUR At FERAIMENE S JF FHRE| GHE T Yy Sub-stream,
aredueste, rom 10 a seiver devicend GO0 Wt ceed co ve

played back, has a language attribute that matches the language

setting indicated by the deck informatiomn.

8. A recording device for writing, onto a recording medium, clip
fileg that are to be referred to when a playlist is played back,

wherein the playlist includes a plurality of piéyitems and
a plurality of sub-playitems,

each of the playitems is information that defines (1) a
clip file including a main stream and (ii) a playback section
in the c¢lip file,

each of the sub-playitems is information that defines (iii)
a clip file including a sub-stream and defines (iv) a playback
section in the ¢lip file including the sub-stream, as a playback

section to be synchronized with a playitem, and

117



10

15

20

25

next sub-playitem and the clip file witten by the
witing unit onto the recording nediumis the clip
file referred to by the next sub-playitem 15 10. A
pl ayback nethod for playing back a playlist, wherein
the ptiaylésipi pehugdeshatphuealddnireid playitefersad ta by the
plurality of sub-playitens, each playitemis
subfplapi tens defdeni tgpas feaybdckisect | branismigsdbnp path, and
file that includes a main stream 20 each sub-playitem _,
substneanmaticomele MuAEAgApkadntti EReigiP f il as thpp 34 defined
that includes a sub-stream, and the clip files defined
agAdrpEEF PEdtPoPBy ChRePSBBIpFY it ens are transferred,

the pl.ayback t hod [isj .he_steps of: 25
pIayiﬁﬁgbﬁiﬁogﬁén%l%§?¥2%5§6§ gé?$§§ﬁg a current
Pl ayifem ; defer fhAtngoarauhenl; sub-dlayid emeachilémia the
the current glayltenpis speci fied; and indicating the

teHhERNEsSHh- phteamddiairise t enbe rpaye@dbackip 1801¢ nonto the
synchroni zation with the current playitem the current
reubrgliayi ediidafi ni ng a pl ayback section of the
sub-stream indicated by the sub-streamregister . .
wher e? ManRgeNenbHER LPRT ke | HRUBENEIS B ke 6F the clip file
playitem 5 when a cl.ip file being referred to by the
wEHF%%ﬁtoguEhﬁlﬁﬁFpﬁ ngxPEAIYY an accessi bl e

e TR LSOTs 2L B LR St

In a m SsSi tate or

iHnEﬁgggmgggggg;state in the accessible recording
medi u 10 11. A recording nethod for witing, onto a

r ecor gi gy ey iy undlt ppéirhbiet batspe fyo ohe oEfigre playitems
to when a playlist is played back, .
that is a current target of playback, as a current playitem;
a determining unit operable to, each time the current
playitem is specified by the specifying unit, determine, as a
current sub-playitem, a sub-playitem that is optimum for the
current playitem; and
a sub-stream register operable to indicate a current
sub-stream that is to be played back in synchronization with the
current playitem,
wherein the current sub-playitem is a sub-playitem that
defines a playback section to be synchronized with the current
playitem and that defines a playback section of the sub-stream
indicated by the sub-stream register, and
the playback unit continues playback of the playitem when
a recording medium accessible by the playback device stores a

clip file being referred to by the current sub-playitem, and stops

playback of the playitem when the recording medium accessible
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wherein the playlist includes a plurality of playitens
and a plurality of sub-playitens, 15 each of the
playitens is information that defines (i) a clip file
including a main streamand (ii) a playback section

bl N hd & LdPa dik | fov £AC N AT h N DRI AWHRB al 81ip file being
information that defines (iii) a clip file including

raf 8uheditcasmtasdtdefdmesulbt y) agi pemy hacks iAGrsectéongnizable
inthe clip file including the sub-stream as a

spabgback section to be synchronized with a playitem
and the clip files that are defined and referred to by
the sub-playitens are transferred via a transm ssion

path, and ubstr.eans arE ngt.nultie#erd with the
ScI TPef FRESTERRE IFEL1GET Phet 22B &nd“FPEFErFed to by the
pl ayi e rdi d. S egst licati
o - PELSe S SR BRARELHAC PRI SL e R PR scation
iaQHtﬂﬁiEb?Qaéfﬁfﬁé%@'gﬁﬂ—fié?iEbh$ entgi ddie secoubiplayitem
medi um managi ng state of the clip file witten on the
inecondtign l2@ongdi ampluydayimg kack pikees apift eggb-playitem
included in the playlist; specifying one of the
ipFayinagment rae luded ioup kayik i 8 b dgdiora tiiaybaek resgiepts, from
current playitem 5 deternmining, as a_gurrent
asEBTPREYHEEAT A §u69HPé9P@eﬁ?t%a?llpsfégFiHﬁﬁ?FB?dtﬁg by the
cugren g&a L%enl eagh time the current playitem is
NsHecfire B&l 8 sB8& fying unit; and indicating a

currepf, %ig.ﬁs%%f%%x#lﬁ%{ ﬁ}jtt%ebﬁrﬁki‘ﬁsqz%lﬁntb the recording

synchroni z . current playrtem 10 wherein
mbBeuRUL EeRheSUlipl ayibeprESr@e8UBoPhgythemeRat sub-playitem.

defines a playback section to be synchronized with the
current playitemand that defines a playback section
of the sub-stream )
10. A playback method for playing back a playlist,
wherein the playlist includes a plurality of playitems and
a plurality of sub-playitems,
each playitem is information defining a playback section
in a clip file that includes a main stream,
eachsub-playitemisinformationdefiningaplaybacksection
in a clip file that includes a sub-stream, and
the clip files defined and referred to by the sub-playitems
are transferred,
the playback method comprising the steps of:
playing back the playitems;
specifying a current playitem;
determining a current sub-playitem each time the current
playitem is specified; and

indicating the current sub-stream that is to be played back
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i ndi cated by the sub-streamregister, and the pl ayback
step continues playback of the playitemwhen 15 a
recording mediumstores a clip file being referred to
by the current sub-playitem and stops playback of

it h%y%'c%éjoﬁﬁ@a]"%ﬂ L enr agy dingrapdi rifen, de@e current

not “store a clip file being referred to by the
SEHI P B 1 SeR- BleBiintie) £r pllaybackn secetagnbZallie sub-stream
state. 20 121
indicated by the sub-stream register,
whereintheplaybackstepcontinuesplaybackoftheplayitem
when a clip file being referred to by the current sub-playitem
exists in an accessible recording medium, and stops playback of

the playitem when the clip file is in a missing state or an

unrecognizable state in the accessible recording medium.

11. A recording method for writing, onto a recording medium,
clip files that are to be referred to when a playlist is played
back,

wherein the playlist includes a pluraiity of playitems and
a plurality of sub-playitems,

each of the playitems is information that defines (i) a
clip file including a main stream and (ii) a playback section
in the c¢lip file,

each of the sub-playitems is information that defines (iii)
a clip file including a sub-stream and defines (iv) a playback
section in the clip file including the sub-stream, as a playback
section to be synchronized with a playitem, and

the clip files that are defined andrreferred to by the
sub-playitems are transferred via a transmission path, and
substreams are not multiplexed with the clip files that are defined
and referred to by the playitems,

the recording method comprising the steps of:

receiving a clip file via the transmission path and writing
the received clip file onto the recording medium;

managing state of the clip file written on the recording
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medium;

playing back the playitems included in the playlist;

specifying one of the playitems that is a current target
of playback, as a current playitem;

determining, as a current sub-playitem, a sub-playitemthat
isoptimumforthecurrentplayitem,eachtimethecurrentplayitem
is specified by the specifying unit; and

indicating a current sub-stream that is to be played back
in synchronization with the current playitem,

wherein the current sub-playitem is a sub-playitem that

‘defines a playback section to be synchronized with the current

playitem and that defines a playback section of the sub-stream
indicated by the sub-stream register, and

the playback step continues playback of the playitem when
a recording medium stores a clip file being referred to by the
current sub-playitem, and stops playback of the playitem when
the recording medium either does not store a clip file being
referred to by the current sub-playitem, or is inanunrecognizable

state.
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