present invention relates to an optical disk having audi o dat Im
di sk) and a recordi ng nmedi um havi ng a -prlogram stored t hereon mmm“m@m

for a DVD-Audio is a "slide show' application for reproducing a plural
show' application is a nusic application for sequentially displaying still

; e3e~R6TZ3a "' t *(C00002* DESCRI PTI ON OPTI CAL DI SK, REPRODUCTI ON
APPARATUS, REPRODUCTI ON METHOD, AND RECORDI NG MEDI UM 5 TECHNI ﬂ’mmmﬁ '[he
picture data recorded thereon) 10 a reproduction apparatus and a . m”,
reproduction nmethod for reproducing information recorded on the obﬁ%‘al
the reproduction apparatus to carrying out a nmethod for repro ’m’lm””
information recorded on the optical disk. 15 BACKGROUND ART One 3 Bid,.cation
ity
of still pictures 20 in a prescri betsordegrswnchronously with (or
asynchronously with) reproduction of audio information. A typical "slide
pictures related to topTEgALCHISK ,a REFRDPIIOTIONOACPHRATWS, h reproducti on of
the song. 25 In a c i s, pligcati i of still
pictures to be di spﬁgégabpg{a?hb}sg@g%ﬂ%g g%@ﬁﬁom di spl ayi ng

the plarality of still pictures are predetermned. 30 Title producers have
demanded a i i a plurality of still picture groups are prepared
for a speci ?#?E{S]?r?&ma\r@?%e of the still picture groups is selectively -
2 displayed. Herein, the term"still picture group” refers to a group of a

plurality of still @H&lﬂf§§ent invention relates to an optical disk

having audio data and still picture data recorded thereon,
10 a reproduction apparatus and a reproduction method for
reproducing information recorded on the optical disk, and
a recording medium having a program stored thereon for
causing the reproduction apparatus to carrying out a method

for reproducing information recorded on the optical disk.
15

BACKGROUND ART

One application for a DVD-Audio is a "slide show"
application for reproducing a plurality of still pictures
20 in a prescribed order synchronously with (or asynchronously
with) reproduction of audio information. A typical "slide
show" application is a music application for sequentially
displaying still pictures related to the lyrics of a song
synchronously with reproduction of the song.
25
In a conventional music application, a plurality of
still pictures to be displayed for a specific song and the
order of displaying the plurality of still pictures are
predetermined.
30

Title producers have demanded a system in which a
plurality of still picture groups are prepared for a specific
song and one of the still picture groups is selectively



In ordet to select one of the plurality of still 5 picture groups in
accordance with an input froma user, a nmenu needs to be displ ayed.
Preferably, such a nmenu can be retrieved at an arbitrary tine by operating
a button on a device such as a renote control or the like.” 10 However, the
contents of the nmenu are different fromone song to another. Providing a
menu retrieval button for each song requi4+es many nenu retrieval buttons ,
whi ch nakes operation by a renote control or other devices difficult. 15

DI SCLOSURE OF THE | NVENTI ON According to an aspect of the invention , an
optical disk includes an audio data storage area for storing audio data; a
still pictugesgabdedt Orgéee ff X HOt SO 1 403 dHubedlgriondf deireges of
still picture data; and a mapagenent area fQr. storing reproduction contro

i nf or mat i ont?of EBHPPoPﬁiﬁgpiggﬁéaﬁgtP5n55919h€1§GHF Sdata and the
plurality of pieces of still picture data. The reproduction control

i nformation has flag infgrnation iepresenti?g pecified 25 still picture
data among the plurali PYI8F pPefeiett OPF| PipiteeuPeugatdty) Rfoftidhbodi nent
of thesinvepitetret Beolibagihndecspianser wptRSENt Snpltats tdie Spesdf] agd still
picture 30 data is got igpl ded_in %hehgéqéalit¥ of pieces of still picture
data. AccorBfRY PEEARTNEE GLPRLEYEH - Her $HEEAP1Hn)SULh g meny caR Py duct i on
appar at us fpetrepreduaicngni af vl teaipnt shered opetdeirmd oy emdeses: i deda opt i cal
di sk is proyided. The re%roducti n gﬁp rabus iq@lqui'a readi ng section for
readi ng t heSSURFS GHER 8Rd%t AETSIEGr &MY 0 i &8s 97 Still 5 picture data

fromthe optical disk; and a reproduction control section for controlling
reprogduction of the .Q..d pl yral i f. i till picture
dat a ?ﬁ accordance aﬁggbgﬁéqﬁghggg&%gﬁghé%5%??%?“?n orﬁ% ?8%?“%H%r°m

repr oduct i oaneosengltsa@npitbersperévidinpea sppayi resdieviall badtphcfore data
anong the p L& [ L G U -0 ACGRE Lth the
flag inforn%??gn%_%%q%ﬁghgﬁﬁig?hgﬁﬁé%?J?ﬂghiR&%ﬁ?&gﬁkgfﬁeﬁgéggqﬁ%¥%%nation
represents eparathenspycafremotei¢conprelre dohemidevicemtdificiedby.in t he
plurality of pieces of still picture data. According to still another
aspect of the invention, a reproduction nmethod for reproducing information

stored520 oRIBRECHNGFe HedEE FEYENRI®LI disk is provided. The nethod

i ncl udes the steps of reading the audio data and the plurality of pieces of
still picture data %ron1the opti_cal disﬁ; gnq]controlLing reprqguct&on of
the audio data and PRSOFCIPE T2 \PHASEEE 8™ of % A ve AT ir 81dRR B PR
accordance 2%sw fihcihdesepn cuito aiatotraatagenfagemaf ponstdhiéngt apdnb

controlli ”gfai qgl.udes EFElS%:?.th%fresp&%{:éyis'%%rla@% S&P&A“%BQ. Hidddipychure
dat a anong Re plurafl y of "pieces of Still "prcture data in accordance with
t he fRAg i nPdtwatliidy. ofpieceone@ieatddiinphctutetdrta nweret ponanagemenig

i nf ormat i onLeRr esent %:t-c;ﬁng]aiewsdag%%ki ebptidl RLELHR AR E§cnOt
included in the plurality of _pieces of still _picture data.
controlling reproduction of the audio data and the plurality
of pieces of still picture data. The reproduction control
information has flag information representing specified
25 still picture data among the plurality of pieces of still

picture data.

In one embodiment of the invention, the flag

information represents that the specified still picture

30 data is not included in the plurality of pieces of still
picture data.

According to another aspect of the invention, a



f - 4 *Accor'ding to still another aspect of the invention, a recording
medi um having recorded thereon a program for causing a reproduction
apparatus to carry out a reproduction 5 method for reproducing information
stored on the abovedescribed optical disk is provided. The reproduction
met hod i ncl udes the steps of reading the audio data and the plurality of

pi eces of still picture data fromthe-opt+cal disk; and controlling
reproduction of the audio data and 10 the plurality of pieces of stil
picture data in accordance with the reproduction control information. The
step of controlling includes the step of specifying the specified stil

pi cture dat epFdadtidmPapbalratynsofopi ﬁ@pﬁomcﬁﬁglinﬁbﬁhmgoﬂaéeor@d
accordance with the nfor tioon. 15 | ane enbodi nent, .of. th
t

i nventi on, Ofe FP&g?d LHV rﬂ&? CoPegnr RENT a6Kt He sBERVH-AE] - stlTPeplcture
data i s not rigpelddired iidn tﬁ_ﬁp@i‘altabl tn;ncdfuqa’secas rfadsiirid | spettionhe flata. 20

Thus, the invent.ion escr b bed r 0 1b|e he advant.agges, of

provi di ng ark Gt DEi ‘ﬁ 19 dr%rﬁ S]a‘%b ElFSSFOB% gﬁ)?‘lgmat hod,
and aI 1secor g:Sng:umadldmé oﬁraﬂnl gh:ce][lg:pstperalf |d:1$1t1 I hnﬂl iat tm@rl@duacéw_tion

exanpl e, a i.ch i_s _di ent .ano | audi. Q. progr amns
(for exanpléx”hlﬁﬁufgl F°§bﬁ8§§ Pgéﬁﬁgeg %°8HH§SSPOXF|%P8 28?150 be
retrieved bylaiperaad neapdamadd tubfopiedhosef antibl hpicadranéiagesiof the

present | Vel o 30, AL DECOTE ARBRIEN o 8cHI938 BHELLRA B L NengEt upon

readi ng and "under st andi ng omnn scrrption mnth F'ef er ence
to the acconmmmg:ﬁmcgupegtrolrsecSmBFME::JEEmQItPﬁ Sﬁecﬂfm@ BRAWLNGS

Fi gur A i | Vi thi i X
S0 d%he &R BRER by e 1BRINEE of Heddl I AN B B ERe 4
Cross- sectl shtes #W@Qﬁﬁﬁﬁlc@l@tQ(}@‘e lag information.

In one embodiment of the invention, the flag

information represents that the specified still picture

15 data is not included in the plurality of pieces of still
picture data.

According to still another aspect of the invention,

a reproduction method for reproducing information stored

20 on the above-described optical disk is provided. The method
includes the steps of reading the audio data and the
plurality of pieces of still picture data from the optical

disk; and controlling reproduction of the audio data and

the plurality of pieces of still picture data in accordance

25 with the reproduction control information. The step of
controlling includes the step of specifying the specified

still picture data among the plurality of pieces of still

picture data in accordance with the flag information.

30 In one embodiment of the invention, the flag
information rerresernts that the specified still picture
data is not included in the plurality of pieces of still
picture data.



Figure*1lCis a viewillustrating an enlarged 10 cross-section of the
optical disk 100; Figure 1Dis a viewillustrating pits forned in the
optical disk 100; 15 Figure 2Ais a viewillustrating a track of the
optical disk 100; Figure 2B is a diagramillustrating a sector structure of
optical disk 100; 20 Figure 3 is a diagramillustrating a |ogical structure
of the optical disk 100; Figure 4 is a4i-agramillustrating a data

structure 25 of a video title set 400; Figure 5 is a diagramillustrating a
data structure of an audio still video set 500; 30 Figure 6A is a diagram
illustrating a data structure of an audio still video unit 513; Figure 6B
Is a diagramillustrating a data structure - 6 of the audio still video

unit 513; Figure 7.is a diagramilluystrating a data structure of-a

hi ghl i ght pack--53fﬁ°°§rﬁbfe§et°asitsll& FAGreMmATRISE P4t FAg 1 vEatd Wr uct ure
of an audi Ga stdddradirtfanéeiufbnagementrecoirdedtinet il a ffyrandAds a
diagran1i||ustratin8§a dq%a %tructure 10 of an audio title set 900; Figure
9B is a di dgtHTY FUTREeTRG ACHARPITT U PCRF Y IR B iR RAME %t 900;

15 Fi gure Ifktlsod thagraproduesinatimtpndiaten sstueedr enoftfdG@bdver mat i on
st 1 videreh St PORUER: 38R Gty BReRatRe’ " oPhEr @b g a
data structmgtehad ined valed ahst sitlepd déareadphgytihe studli®y 8ata and the
plurality of pieces of still picture data from the optical
disk; and controlling reproduction of the audio data and
10 the plurality of pieces of still picture data in accordance
with the reproduction control information. The step of
controlling includes the step of specifying the specified
still picture data among the plurality of pieces of still

picture data in accordance with the flag information.

15
In one embodiment of the dinvention, the flag
information represents that the specified still picture
data is not included in the plurality of pieces of still
picture data.
20

Thus, the invention described herein makes possible
the advantages of providing an optical disk, a reproduction
apparatus, a reproduction method, and a recording medium
for allowing specific still picture data (for example, a

25 menu) which is different among a plurality of audio programs
(for example, a plurality of songs) included in an audio

title set to be retrieved by operating a common button.

These and other advantages of the present invention

30 will become apparent to those skilled in the art upon reading

and understanding the following detziled descraiption with
reference to the accompanying figures.



Figure 11C i's a diagramillustrating a data 25 structure of the audio stil
video display list 1071; Figure 11D is a diagramillustrating a data
structure of the audio still video display list 1071; 30 Figure 12 is a
diagramillustiating a data structure of an audi o manager 1200; Figure 13
is a diagram schematically illustrating t he correspondence between ASVs
and ATSs stored in the optical disk 10 Figure 14 is a diagram

schematically illustrating 5 the correspondence anong audi o prograns, AOBs,
cells, ASVUs and ASVOBs stored in the optical disk 100; Figure 15 is a
di agram showi ng exenpl ary contents of programinformation 1026 and an audi o

still vide &&ﬁeﬁégéﬂ‘iﬁa&%ni Bﬁo&%gbgngﬁgrsch poi nter 1028; Figure 16A is

a di agram show hg exenplary conté I'o still video reproduction
information (ATS ASV_PBI #1) 1029; 15 Figure 1CB is a di agram show ng

exenpl ary contents gt i i i ept i i of. k S ASV
PBI #2) 1029; 20 Fi ggéga&l‘g #}\sitg %‘%‘aegrt%%q‘s lq&m&%gugieﬂloggﬁ%%oﬁégggsi of cell
repr oduct i ohni ahoexampde @023rdkngute iBei pres¢irdygridmestoibmy exenpl ary
contents of ATS PG ASV PBI #1 through #5; 25 Figure 19 is a di agram show ng
exenplary contents of audio still video unit general information (ASWd);
Figure 20A is a di ajigurecHedat & childw 1ilngdmadiing ajorehe-sectaopordi ng

bet ween thetﬁ@%?‘é.‘ﬂ@ailoﬁi%kmlﬂgﬁf the audi o program and the display timng
of the still picture; Figure 20B is a diagramschematically illustrating

Figure 1C is a view illustrating an enlarged
10 cross-section of the optical disk 100;

Figure 1D is a view illustrating pits formed in the
optical disk 100;

15 Figure 2A is a view illustrating a track of the
optical disk 100;

Figure 2B is a diagram illustrating a sector
structure of optical disk 100;

20
Figure 3 is a diagram illustrating a logical
structure of the optical disk 100;
Figure 4 is a diagram illustrating a data structure
25 of a video title set 400;
Figure 5 is a diagram illustrating a data structure
of an audio still video set 500;
30 Figure 6A is a diagram illustrating a data structure

of an audio still video unit 513:

Figure 6B is a diagram illustrating a data structure



_ g _ the correspondence between the reproduction timng of the audio
program and the display timng of the still picture; Figure 21 is an
external view of a DVD player 1, and 5 a TV nonitor 2 and a renpote contro
91 which are connected to the DVD player 1; Figure 22 is a view
illustrating an exenplary operation panel 9l1a of the renmpte control 91; to
Figure 23 is a block diagramillustratigg-the structure of the DVD player 1
in an exanple according to the present invention; 1S Figure 24 is a view
illustrating an exenplary video nmenu; Figure 25 is a flowhart illustrating
an operation of a reproduction apparatus when the "nmenu"” button 194 of 20

the renpte genthel Akis JHESsarsadd d4her281hs a flowchart illustrating

speci fied video streamreproduction processing; 25 Figure 27 is a flowhart
illustrating AMG nenu reproduction processing; and Figure 28 is a view

illustrating an i mage r@?ti:Iz|aed%ig§|&npﬁmlg%t9%%§hgda 4 tlh g SRgELiked
g _ BEST MODE

vi deo stream 30 reproduction processing. g _ FOR CARRYI NG OQUT
THE | NVENTI Of BePdighaft Bt Ratek p?kent invention will be described by way
of illgstrative exanples with reference 5 to the acconpanyi ng draw ngs,

First, a structure of the optical  disk will be described.
Figure 8 is a diagram illustrating a data structure

of an audio still video set management information 501;

Figure 9A is a diagram illustrating a data structure
10 of an audio title set 900;

Figure 9B is a diagram illustrating a data structure
of the audio title set 900;

15 Figure 10 is a diagram illustrating a data structure
of PGC information 943;

Figure 11A is a diagram illustrating a data
structure of an audio still video display list 1071;
20

Figure 11B 1is & diagram 3illustrating a data
structure of the audio still wvideo display list 1071;

Figure 11C 1is a diagram illustrating a data
25 structure of the audio still video display list 1071;

Figure 11D 1is a diagram illustrating a data

structure of the audio still video display list 1071:

30 Figure 12 is a diagram illustrating a data structure

of an audio manager 1200;

Figure 13 is a diagram schematically illustrating



10 (1) 'Physi'cal structure of an optical disk Figure 1A is an external view
of an optical disk 100 in an exanple according to the present invention.
The optical disk 100 is , for exanple , a DVD which is a nulti-nedia
optical disk. Figure 1B is a view showi ng a cross-section 15 of the optical
di sk 100 taken long line X-X in Figure 1A. Figure 1Cis an enlarged view
of section Y shown in Figure 1B. As shown-in Figure 1B, the optical disk
100 is formed 20 by laminating a first transparent substrate 108, an
information |ayer 109, an adhesive |ayer 110, a second transparent |ayer
111, and a printing layer 112 for printing a label, in this order. 25 The
first transgiad eabrekpbhaled cE0S ateéhe ASTEORGA PAEAE EHEeSUDRT Aae 111
are reinforcing substrates formed of an identical material. In the exanple
shown in FiQRFECaB AL £PPst transparent substrate 108 and the second
transparent substrate 111 each have a thickness of about 30 O , 6 mMm The
first transparent sybstrate, 108 anqciifthe secqnd transparent. substrate 111
can have a thi cknesE*#ATEhtd rife BRI G ARG ddt W tFakng - 10
Tﬂe aothesijvené @jﬁj’rélsiﬂaﬂéebrw@\dndﬁfb hedweepré dweanmaf aomt,i@ﬁu@y?.rsvl@ and

the second tran nt substrate 111 in order..t ere the information

| ayer 109 a t%geégéoﬁ OFangﬁart E: r}b]scf‘%at%ls%li%% Anmong the two nmain
surfaces of the information layer 109, the main surface in contact with the
first transparent s tesl . fl pve fi]lm (not sho rovi ded
t hereon. The refl ec#?gé{rgi Er-’n fgg %g?lrr%%{% %‘%‘H"rﬁ e eﬁé%?%%\%ﬂcﬁ)ﬂt{)ﬁwe i ke.
The refl ectofepidgrmdrasiodecmad iznnd tOR6erxarp t eanwawdicar stidinadidado a hi gh

densii(y by B égh??#ﬁc'H@lo%ti%rgbgeea%%xﬁ‘qﬁf@sl of the pits forned

in the reflectl n-the exanple s n Fgure 1D, each 15 pit has
a length of about 0.4 umto about 2.13 Vim The optical disk 100 has one
spiral track formnmedpt i [J - | ack so
that two pits adj acg%?ﬁ?ﬁ ?_?1% %gﬂgﬁagﬁag%%gggﬁgga%ﬁgﬂ%%%ﬁZcfar{(ﬁégkée{loo are
about 0 . 72fum &y&de frdrebth oVAEeo. THIRPTOdRCHi@N| | tinTFIMREIODO0 are
formed in thgrspas®l phrgak. 1 the optical disk 100 is irradiated by an
optical beam 113 , an optical spot 114 is formed on the information |ayer
109 a$ shown in Fi gure 1C. Information stored on the 25 optical disk 100 is
detected as a changeigareheeBeis ecidnaraf shopdahy eRenplabe darsmid i on

| ayer 109 irradi at wth the optical spot_114.. The dianeter of the optical
spot 114 onc’%he 8&%@& @tldfjsk 183%%’ aboxiﬁprlo/dﬂ Bt het %Wé?%lrorbf an
opti cal spolAD8_ASVDPBIdiZPadtoatsk). The reason is that the nuneral
aperture (NA) of an objective lens for the optical disk 100 is |arger than

t he nunerical aperture NA of an objective
20 Figure 17 is a diagram showing exemplary contents

of cell reproduction information 1027;

Figure 18 is a diagram showing exemplary contents
of ATS_PG_ASV_PBI#1 through #5:

25
Figure 19 is a diagram showing exemplary contents
of audio still video unit general information (ASVU_GI);
Figure 20A is a diagram schematically illustrating
30 the corresponcence between the reproduction timing of the

audio program and =the display timing of the still picture;

Figure 20B is a diagram schematically illustrating



- 11 lens for the CD, and the wavel ength ?~ of the optical beamfor the
optical disk 100 is shorter than the wavelength ?, for the CD. 5 The
optical disk 100 having such a physical structure can have about 4.7 Coyte
of information stored on one side thereof. The capacity of about-4.7 Goytes
is close to 8 tines the recording capacity of the conventional CD . Such a
| arge recording capacity of the optical gdi,sk 100 10 can significantly

i nprove the quality of nmoving pictures, and also can significantly extend
the reproduction tine period of noving pictures. Wiereas the reproduction
time period of the conventional video CDis 74 mnutes, the reproduction
time period fe I B drieh P Yok e iR régrxascftgeﬂar{gﬂﬁﬂg Lechpgl ogy
whi ch realized such a’large recording capacity is the reduction in the spot
di amet er D fudife PeUredl apdakheTAdsBpaY Hinkhg ©f bhessgivdnpbytune:
expression: spot dianmeter D = wavelength ~, of the 20 | aser beani nuneri cal
aperture NA of the objective |lens. Accordingly, the spot dianmeter D can be
reduced by shorteni Aga¥e fAvES eHyexterngl YHev |ofsarDYRam ayer ilnc p88si ng
the numerical mpalhdierNd ghatherahbestdordansl whishodhkd Bennekeddt hat
when the nunerical aperture NA of the objective 25 lens is increased, frane
aberration(iRﬂﬁQﬁ(RibtRﬂ%?ﬁFr%Iative inclination (i . a. , tilt ) of the
surf ace of the optical disk 100 with respect to the axis of the optical
beam For the optical disk 100, the frame aberration is reduced by reducing
the thickness of thd¥99& AAdASH 8edohfY 36l trahephiRAt FULSKRPERETY08 and
111. Wien t hepdratidregsandl tdeafbfsthandenstsecontirblapgpar ent substrates
108 a 111 is reduces, :.here can be another problemthat the nechani cal
strenat of the optical disk 100 is |owered. The strength - 12 of the
optical disk 100 is Higimfeor28d ioy pr diagkingdbaotéer iSilbsétwdéteihe tthe first
and/ or seco r ent 8,a Z sl ving .t he .probl em
of the nechg%F%% sfgéﬁgﬂﬁﬁygﬁ?%agiggégt% ?ga i B %ﬁﬁ%?i%ﬁcPég%%ﬁkéxbn t he
optical di skthe@resehisemvemtienor | aser |ight having a wavel ength as
short as 650 nm and an objective |l ens having a nunerical aperture ( NA ) as
| arge as about 0 . 6 nmmare used . By further 10 using a transparent
substrldt e as thin adimhuia 28 ssmnvdewidhustrahdngian e xaip baxniddeo
transparent sapgtrates 108 and 111, information of about 4.7 Goytes is

all owed to be recorded on one side of the optical disk 100 having a

di aneter of 120 mm 15 Figure 2A schematically shows a spiral track 20 is
formed in the infornetdare Izgsy%rs ioﬁ%_exflchﬂﬁt sz.tliwsah[(adizﬁrkg J&g_d‘;{ara@rbﬂ nner
portion towargd an_ oute eripnery. e spiral . trac , .S _di vl Into
prescribed untt3 rreé:fré’r‘i %#ﬁ%%ﬁﬁ o&eg TE FMgiTe é’Aftft‘?lréd]?ei?:tQC#s are
repr es&nt ed tiye Stem&e contiS9D ahdiSl@@eskbrfior mati on recorded on the
optical disk 100 is read on a sector-by-sector basis. Figure 2B shows an

internal structure of the sector. 25 The sect or includes a sector header
area 21, a user dat &Flgwze 226 ind anfbevokaribribtestnateng sineaifeied ea 23.

The sector h@gggg 8f Pearg 1rbAs08use bl p2ddeessnhor identifying the sector
and an error detection code for the
25 Figure 27 is a flowchart illustrating AMG menu

reproduction processing: and

Figure 28 is a view illustrating an image of a title
which can be created by the specified video stream

30 reproduction processing.



30 sector address stored therein. Based on-~ the sector address, a disk
reproducti on apparatus determ nes fromwhich sector anong the plurality of
sectors informati on should be read. - 13 The user data area 22 can have
2 kbytes information stored therein . In the error correction code storage
area 23, an 5 error correction code for the sector header area 21 and the
user data area 22 included in the sect-o® which includes the error
correction code storage area 23 are stored. For reading data fromthe user
data area 22, the di sk reproduction apparatus perfornms error detection
using the 10 error correction code and perforns error correction in
accordance vBEST tM@DE eBORt SARRYIKNEG @VUT oTHHeINVENWTIONThus, data readi ng
reliability is guaranteed. (2) Logical structure of the optical disk 15
Figure 3 shows a |l ogical structure of the optical disk 100 . As shown in
Figure 3 , the opti @reiRai1eD. i nthadedraseddd- ine@rEid, wWilkdl ube area
32, and a | egds OHib&E CBy 33ay THESE1 #h888a 8 fe! B%AMEA b RMAN RSy ti 0N
toward an outer periphery of the optical disk 100 in the order of 20 the

| ead- i n° ar eat81th¢ haCGOMDABRYARBadB2WiAAH t he | ead-out area 33. These areas
can be identified by identification information included in the sector
addresses of physical, K sectors . The physical,K sectors are_located_in an

i ncreasi ng order of ?%@SEeCFoﬁgﬁﬂﬁﬁﬁiﬁxPﬁhEP@oPp?ﬂ?aﬂmp+%%dwFﬁlaF5h 31
has data forassebibéding an operation of the disk reproduction apparatus at
the start of reading, and the like, stored therein. 30 The | ead-out area 33
does not have any neani ngful data stored therein. The | ead-out area 33 is
used foo not(1yiPgysbeadi skrnepupduocfi an apparafusiek the term nation of

repr oducti on. - 14_.The V. ne_ar 2 has.digital data corre [ng to
t he application st of‘féldg?ﬁ%r@ll S al‘hg?‘%ﬁysnlarclaylggc?%rasn Pﬁgﬁfr&g‘d‘ﬁ*%}?%bgd vol ume
area 32 are mmnagecrasndlayi gatobdbu@gste FhEheptogentl ibveaks.oar.e The

respectively j j nd | it i k aals ul s. . The
first physicgﬁyggé%ggf*%&?ﬂSQSb%gﬁE&§%§§Q§SAFﬁ"gﬁggﬁﬁéﬁpéﬁﬁﬁjﬁbg?%%ﬁabIock
number 0, an@Ptheaphysskal Betixs 4B bl sWWHYWtROViRGta BIRASTHEEE@Dr are

suppl i e W t hrsegelesit Abal Qi Haliod eekehO1BHEDEE feaki F On.FASuSHOVK, i N
Figure 3, the volune area 32 includes a volune file nmanagenment area 32a, an
audi o zone aF&g988piCahd ap \ﬁ%gf@ngléweafﬁ‘éc?l‘?ﬁeyvﬁq‘%% 33 B HHrgenent
area 15 32a aBd the audi o zone area 32b are indispensable, but the video
zone area 32c is optional . In other words , the video zone area 320 does
not need to be existent. In the volunme file nmanagenent area 32a, file
system 20 managenent Asrdloswmtindfi duore dBnache@pe iplair diskyl @f ikofpoeddbl ocks

as a f-bbe i nb9ccf<‘§rgfr§'£€i%t hal %Qfls%34§rhﬁsﬁggé%q substrate 108, an
information layer 109, an adhesive layer 110, a second
transparent layer 111, and a printing layer 112 for printing
a label, in this order.

25 The first transparent substrate 108 and the second
transparent substrate 111 are reinforcing substrates formed
of an identical material. In the example shown in Figure
1B, the first transparent substrate 108 and the second
transparent substrate 111 each have a thickness of about

30 0.6 mm. The first transparent substrate 108 and the second
transparent substrate 111 can have a thickness in the range

of about 0.5 mm to about 0.7 mm.



The file system managenent information is information representing the
correspondence between file 25 nanes of a plurality of files and addresses
of a plurality of |ogical blocks occupied by each file. The disk
reproducti on apparatus realizes access to the optical disk 100 on a
file-by-file basis based on the file system managenent information
Specifically, the disk 30 reproductianjgpparatus refers to the file system
managenent information to obtain addresses of the | ogical blocks
corresponding to a given file nane, and accesses the | ogical blocks based
on the obtained addresses. Thus, digital data - 15 of a desired file can
be readj The audido Tiodeadhes i¥20 Jhmpéndeaoamsauﬂi:ovmaaag@ret&ém lﬁh@li 0 )
Manager) 1200_an st one audi tle set ATS: io. Title Set

900 St ot ed tRESEIALIReL SR o Uh ROt 356505 T RSP aRE AR SATA o vi dbo
set (ASV: Auﬂlolﬁtotﬁey'deOaaﬁbreS@%e'mnfanmhtnémtlayémnldﬁxhnmc&mées a

plurality of 10 ces 0 0 data agenent information for
nmanagi ng thﬁe?gﬁgogﬁepFBﬁrSP efl ﬁtgﬁ% {Ei; ity of pieces of audio data.

The audio title set 900 has a data structure for allow ng audio data to be

managed based on t unit_.referred. to o i.tl.e i c
audio title corresp%ﬂ%rs]gi@et 68 r?njlé’i’c ucnﬁsflﬁ%l udélg 8f°ﬁgf %?L Hta)irae}/?ﬁnes
The vi deo zbv0®, arlesa n@3dm sncfadesin wnﬂéocmw@’ertf(é\/lf/ﬁﬁrsv | ten Nbamaget ) 410

and_at | east, pg?FXEQe?ohgégg sl %YTQH: ur§§1ﬂ$tl o§e§ﬂo£ng§%$%£§e her ein

20 The vi deo e se i ncl tidés i eces ata and
managenent thepeanti dihé grefimvdgivey ftlﬁé;!1 ﬂépf@@ﬂ%@l%aotl’dm meftaflh®ipinural ity

of pi g6es Of Wi Jﬂﬂéﬁata Tﬁg%e\m%u %kalﬁaé%meaaﬁa%n%ﬁmge for

25 aI OW ng Vi ata to be managed based on the unit referre 0 as a
vi deo titl| ewhighiarg |Ifiprmediades h%shed%@ﬂ'éléﬂ&h@ med ding; Heehred 1@l bum
i ncluding one or nore video clips. (3) Video zone area 32c 30 The video

zone area 32c |ncludes t he video nanager 410 and at |east one video title
set 400. - 16 (3FiyuppddB shere &.FPaes Efgtle PisRoferRedain EPPucture

of the vi de@etnbbels@t £408.. The vhdeexbimple sbowtOQn Relhudesip, ptdeal ity of

--video- objects -for-videg--title--set-nenu (VISM VOB: Vi deo
15 it has a length of about 0.4 um to about 2.13 pm. The

optical disk 100 has one spiral track formed therein. Each
pit is formed along the spiral track so that two pits adjacent
in the radial direction of the optical disk 100 are about

0.74 um apart from each other. Thus, a plurality of pits
20 are formed in the spiral track.

When the optical disk 100 is ixrradiated by an optical
beam 113, an optical spot 114 is formed on the information
layer 109 as shown in Figure 1C. Information stored on the

25 optical disk 100 is detected as a change in the reflectance
of a portion of the information layer 109 irradiated with
the optical spot 114.

The diameter of the optical spot 114 on the optical

30 disk 100 is about 1/1.6 of the diameter of an optical spot
on a CD (compact disk). The reason is that the numeral
aperture (NA) of an objective lens for the optical disk 100

is larger than the numerical aperture NA of an objective



5 bject for Video Title Set Menu) 402, a plurality of video objects for
video title set title ( VISTT VOB : Video (bject for Video Title Set Title
) 403 , video title set managenent information (VTSI) 401 for managi ng the
i nformati on such as reproduction control information of a plurality of
video 10 objects , and video title set managenent information backup (VTSI
BUP) 404. (3.1.1) Video object for virddd title set title 403 The video
object far video title set title 403 is 15 packetized in units of 2 kbytes
The video object for video title set title 403 includes video data

conpressed by the MPEGL fornmat or the MPEG format . The video object for
video titlelemt 9% |ehaoP cand n*étpméa\aeb@wamﬂt wiofthsi epdscefl Pedivo dat a

in additionedp {he d/ﬂ)@fv‘@aﬂaéﬁs Do s £RsBret NehaAD @iy vialeh £an be
encoded by he %B , MPEG AUDI O or DTS format. The video object for
40

video titl 3 includes a main video stream The video object
for video 25 t|tIe set title 403 can include a plurality of sub video

strea in addition.to the main vj.deo rea ILn this case, the suh video
st reaz'?Bi s obt ai ned cd?ﬁte“ccf‘—i“ﬂg ‘{:%Sg? ?l:ﬂ agfingj etRghofa ' physica

run- 1| engt h-conpeessedcahi hhvpi abene datza can,cteccmrft rmlfdrnfaemmi istoned 0 one
pi ece of data. The s b V|deo 0 reamis u di,sp subtitles or
for display?hed 2 bf& g vﬁlffé% capaCJl %alb%t g%o&gbﬁeésctl For
video titl ecbkate nend ﬂﬁ)ﬂeihﬂwlnb&mxrhimtcafmrcmydeﬁ tné Ice)rsmtnmt&nm1402 wi |
not be desckl be ,nce, | { & 1P

i nventi on. #—%'r eidsn%‘lfk?%rj,'é%ﬂésréc leél ? atpa} Rg g %olplt 8 lsé :}tq e 403
and the vi d@@nw}mifioanvmemprom the qnnmlﬂﬁzofrmgo\tnmg gfigrtneceg,0 as
"VvoB" hdgo tl tilpg)é}?g o] tid t|tIe
set rranagerreﬁ% %[n or I’?B.;nI osﬁ'g?l%[f |nf£e§g§b?§f rcgggmat %%E% #c?t g)h tq)

managi ng t hee¥epdoafichevhngrebetvreshe WheEeasbllee trerurdug teen tiiﬂtmee set

menu 402 anget8aViodea b 864 Feh €l olhiet iddd ec§eistvt4l fif%esAN0che
reproduction control information (not shovvn) 15 The repr oduction control

i nf or mat i onTEREPHREE 1Pt FiBGt @eTirast Rt i e ri¥Pari g RS AT VIRE®: audi o

and sub video. The attribute information regarding video includes, for
exanple, informatio entl ng ,enco for as r resol uti on
and frame rate. The'P g PE‘&PE%I nf (?rcgfﬁﬁq'o‘??ré" < r%%%%éu%%%a%s f or
exanpl e, i niargat |r@|tcrmnrr@eoapagmgcom nghieornmatuctgiueant iz attihen sporber ,
quanti zati 081%8989"t9§e ﬁg E&%&h Bl af1aNAgLS, o@ﬁléﬁg%gg%&' &é’x{“ rol

infornmati on can i nclu audl 0 st eam; an e nu of sub
vi deo streabp. tB6 &Rpreisgdont:i tdptsaliameogennt wavelemgton) AL ‘ckam

includg variQuayl BEQh%hh%lQialleraﬁéﬁﬂuI:QeNﬁb%‘fe't@i“éntd%ixfé of gL ion.
Such 1nformation _w | not be described herein since it 1s irrelevant to the

gi st of t heAﬁFeé'@hf‘gllee‘?ﬁ‘? SROtBlameber\R 4aB Bfafiggered by shortening

the wavelength A of the laser beam and increasing the
numerical aperture NA of the objective lens. It should be

noted that when the numerical aperture NA of the objective
25 lens is increased, frame aberration occurs due to the
relative inclination (i.e., tilt) of the surface of the
optical disk 100 with respect to the axis of the optical
beam. For the optical disk 100, the frame aberration is
reduced by reducing the thickness of the £irst and/or second
30 transparent substrates 108 and 111. When the thickness of
the first and. cr second transparent substrates 108 and 111
is reduceé, there can be another problem that the mechanical
strength of the optical disk 100 is lowered. The strength



The vi deo nmdnager will not be described herein since it is irrelevant to

the gist of the present invention. - 18 The itens which are not
described in sections ( 3. 1) and ( 3 . 2 ) are described in detail in
"DVD- Specification for Read-Only Disc Part-3-Video Specifications" : -If

necessary, 5 refer to this docunent. (4) Audio zone area 32b The audi o zone
area 32b includes the audi o nmanager 1209zand at | east one audio title set

900. The audi o zone 10 area 32b can include the audio still video set 500.
(4.1) Audio still video set 500 Figure 5 shows a data structure of the
audio still video set 500. The audio still video set 500 includes audio 15

still videooretthmbagdrRilt diskolontionrd AREtced wprama&digoaﬁbithlervi deo
obj ect set (A S 2, .and_au till V|de set mana i_nf ormation
barkup ( ASVELRIEAEBTO $RE ik b oDEVAr BFHESS SO Al | RSUBASR 85 20

i ncludes a pjcur adndylofl ,attiue Solving dete untrdislm A&Nthé\utdeahsmdal\ﬁ deo
Unit) 513. @ﬁ %% Audio still video unit 513 Figures 6A and 6B show a data
structure of 'ﬂato 25 still video unit 513. One audio still video unit
513 carsinclude up to 99 audio still video objects (ASVOB: Audio Stil

Video Cbject ) 521. ) ti
video unit 513 is | |irﬁgt z"gloetl{ E’% %ggamgrﬁég%ﬁéﬁﬁe%BR%ea%gﬁgg%s il

vi deo obj ectdi¥M lioec, u&@ssamhcghdughorblaﬁzﬁ@( 1HghtPCkvIn g3 wane letndtdast one

till pict R audi -
T al S’ i nci it RaEe0hh 2 an db Y knb e Gk 07
still vi deo mzet:'@rgzmlblbeg h@rgﬂ@édab@u‘tn%l@d@n amp vepdvi B fpaihes32. 5

Fi gur Ny t a0 e ,au tigl | obj ect
e T it o e L ELR

exenpl ary da?t%f:%tf-‘rﬁj@h?r EipptigRd M@%ﬂiﬂams@ﬁﬂ‘@étoﬁjl@%?rsﬁis(Jﬁ@‘?/@i#ﬁl)
including a sup, viided Mk o132f 18pbmtt he, $L@oyt@l§019a<‘a<115§?ea URot B3 sub

vi deo streans can_be described. The sub video pack 532 has a code for

i denti fyi ng EeSoBAGARIbOBEFAA Sf rﬁqeaprrlFBlt%kcJag% havimgea BisNG o
Standard. 15f#nitbemmtil| picture pack 533, only still picture data is
recordfg. Unli ke the DVD Video Standard) no noving picture is recorded in
the sttfl picture pack 533 . One audio still video object 521 can include a
plurality of still Figure 2A schematically shows a spiral track 20 is

formed in the information layer 109 of the optical disk 100
from an inner portion toward an outer periphery. The spiral
track 20 is divided into prescribed units referred to as

20 sectors. 1In Figure 2A, the sectors are represented by S1,
S2, ... S99 and S100. Information recorded on the optical
disk 100 is read on a sector-by-sector basis.

Figure 2B shows an internal structure of the sector.
25 The sector includes a sector header area 21, a user data

area 22, and an error correction code storage area 23.

The sector header area 21 has a sector address for

identifying the sector and an error detection code for the

30 sector address stored therein. Based on the sector address,
a disk reproduction apparatus determornes from which sector

among the plurality of sectors information should be read.



20 picture packs 533. In this case, the plurality of still picture packs
533 correspond to data for one still picture. Unlike the DVD Vi deo

St andard, audi o data cannot be recorded in the audio still videe obj-ect

521. 25 Figure 7 shows a data structure of the highlight pack 531. The

hi ghl i ght pack 531 includes audio still video highlight information
(ASV_HLI: Audio Still Video Highlight 3@ Irformation ) 711. he audio stil
video highlight information 711 has the follow ng i nformation regarding the
correspondi ng audi o - 20 still video object 521 recorded therein:

whet her or not there is button dispIaX disglay start tine, display end
time, button di spl afPendSeF i taaresnsd FVRet NBBY tBat 1P ERR BiOn

i nformat i ongtHdPRrndrs@iray position information, 5 transition information
during button operation, information on execution processing while the
button is pressed, and the like. (4.1.2) Audio still video set nmanagenent
information 501 10 The thedie@rsti |dortied®a oselcomNagtiide | @4 B8 | 0An 501

i ncl udes reproduction control {nf rnabion agd Q?nagenent i nformation on the
audio Still SFr®F0CARFECEIEN ‘ﬁ‘i’%ﬁr‘g"%t FoRECLOT A GRCET %8R f APEhEPGUdI o
still 15 vi deersahtabaageENE ncliu@edihotheGkotbie waldio iatil hidew €88 set
managenment information 501 inclydes audio still yideo unit ma agegent
infornationﬂﬁﬁ%ﬁ:c9ﬁﬁﬁfﬁ%ﬂ?IFO%Fd§5oﬁﬁﬁFIQE%ﬁn% i 6FF S5y an® 9hdi o
still videoragltiass d@aral ABYoADMARe A Satd Wreeo A2dreskeMagisB12. 20
The audi o still_videa uni nagement i r ion i.ncl ud t he, nunber
of audi o st HTPRAES Al PraTa R P FRECZ st ier UEdey 2ef 500,

di spl ap att reidndre obfrsectiopi codeerrehdehieous t emroputcarrelitsidmyivol or 25
 nformatl on.a A AL Al tn! fEQuiel lo 04N Brr/di BERRL A0y Thengudi o

still video unit general 1nformation 1 ncludes the nunber of audio still

vi deo obj ect@aiBgp reatsingdae Bablite bmdwsarteedi deo unit 513 and the
start address of the audio still video unit 513. The audio still video

address map 812 includes - 21 . )
(2) Logical structure of the optical disk

15 Figure 3 shows a logjical structure of the optical
disk 100. As shown in Figure 3, the optical disk 100 includes
a lead-in area 31, a volume area 32, and a lead-out area
33. These areas are located from an inner portion toward
an outer periphery of the optical disk 100 in the order of
20 the lead-in area 31, the volume area 32, and the lead-out
area 33. These areas can be identified by identification
information included in the sector addresses of physical
sectors. The physical sectors are located in an increasing

order of the sector addresses thereof.

25
The lead-in area 31 has data for stabilizing an
operation of the disk reproduction apparatus at the start
of reading, and the like, stored therein.
30 The lead-out area 33 does not have any meaningful

data stored therein. The lead-out area 33 is used for
notifying the disk reproduction apparatus of the
termination of reproduction.



address' information on the audio still video objects 521 included in the
audio still video unit 513. (4.2) Audio title set 900 5 The audio title set
900 has ope of two data structures selectively. That is, the audio title
set 9Q0 has one of two different data structures in accordance wth whet her
the audio title set 900 includes an audio object ( AOB : Audio Object ) or
not . Hereinafter , the audio object 4014my be referred to as "AOB". Figure
9A shows a data structure of the audio title set 900 when including audio
objects. 15 As shown in Figure 9A, the audio title set 900 includes a
plurality of audio objects 923, audio title set managenment information
(ATSI ) 911 for nmanagi ng reproduction order information and the
reproducti on contr OlgJ I i f | v alsi . +audi j 3, and
audio title set 20 3%%28@%&%% ?% %i#%?%gﬁ E&%E&%M(Q?é% %ﬁgf%%?§$ggfgﬁre 9B
shows a dat &stthetaprlisiatinn fievedi thersan .90Bhahehysdcalnsegdiong any
audi o obj ectincg_%d%ﬁa sHOM: balﬁilnatﬁfe%z Lbe n?d%ﬂddé% ksl fogfta PRA URES not

i ncl ude any "audi o obj ect 9237 In this case, the video object for video

title Set tifthe 1031falr bdosksc cBIPNSHRIME D LT HEY aFARP Ioifiecvid3 ang ch

reproduct i on den 8 MEHDY oGakaing1bbk AUMberkl | ens6ti Q00 gy dijfAr to
the video objects 30 for video title set title_ 403 included in the video
titles set ARELHSIPnERA YRLEreReeaBd?2 tifeSdRBLdedi ¢ ERskR 9ol block

includes audiwgnidd | €, SRhampROGRPS 1 LAl osERitory %d1 fowingnatenEFirst
reproduction order information and reproduction control jinformation of the
plurality ofPRESIRRbISEELCE pEF STRRGIES: YitReteierbiapalogicrl tHeckudi o
title1get nenagesmntadcdmfor mati on backup 913. (4.2.1) Audio object 923
Each audi o object 923 is packetized in units of 2 kbytes . The audi o obj ect
923 includes audi o data encoded 10 by the LPCM format) packetized PCM
format (which is a l2essHoss icofpireesse o, ftheratol umdC3atesn N2 |, irldlSides mat |
or the I|ike. di bj inclhude al - 1k t '

addi 11 on 1o % NEHEHE SR HSRegEnAr il A, e ati B gL A 4T |
used for di sphd Mgdeyricese @rashddd ke Thebvplame 21le papadeventtdreaet
managejent '%Qrm @i %gueWQSHet Beedudh a{_—élﬁu&fgpgﬂgﬁmgt £ @fe audio

obj ect 923) The audio title set managenent 1 nformation i ncl udes
repr oduct i orvVEfeRZaReh a5eAeBCi kT IRt PR and RO thedt YaFdsi-okhe ot AP

i nformation Henéherdh UsHé 1 dyedf naddneedbjter e Wdi.stdrer [ eproduction order
of the plurality of audio objects 9Z3 is designated by a program chain

(PGC) simlarly to the case of the DVD-Video Standard. 25 As shown in
Fi gure 9A, the audi ax itheevetumaahiyenkahadgahen tedredm 32kE], fagkusestem audi o

Hi1e 260 mRanerEnLyl Al A LTS oMHd: SR Ath ¢ LETLTRIAAGTBRN gL GL It on
blocks as a file in accordance with ISO 13346 is stored.

The file system management information is

information rep;asenting the correspondence between file

25 names of a plurality of files and addresses of a plurality
of logical blocks occupied by each file. The disk
reproduction apparatus realizes access to the optical disk

100 on a file-by-file basis based on the file system
management information. Specifically, the disk

30 reproduction apparatus refers to the file system management
information to obtain addresses of the logical blocks
corresponding to a given file name, and accesses the logical

blocks based on the obtained addresses. Thus, digital data



30 The audio title set managenent table 921 is header information of the
audio title set nmanagenent information 911. The audio title set nanagenent
tabl e 921 includes an audi o object storage position 931, a PGC nanagenent

- 23 information table storage position 932, audio object attribute
information 933, an audio data down m x coefficient 934 and the like. 5 The
PGC managenent information table 922-i A6l udes audio title set PGC
managenent information table information (ATS PGCITI ) 941, and a plurality
of audio title set PGC information search pointers ( ATS PGCI SRP ) 942 |,
and a plurality of pieces of audio title set PGC information 10 (ATS PGCl)
943. Her ei ridff terdesHee@ubibet FRNePge®ePGE i nf or mati on 943 may be referred
to as "PGC information 943" . The audio title set PGC nanagemnent
information table information 941 is header infornmation of the PGC
managenent 15 i nf orfRR iBHIQARP93req Bl 31 eudko manaatfagenent

i nfornmati on AMd! eaddif@MEd i PAlaod hdwtbeeagt bhe awdie title set PCC
information search pointers 942 stored in t managenent _i nformati on

he. PGC
tabl e D22 affl§ hdudiQ Tdrtd & X5ty 908 sEQTedatlirg et | eTREtAWEP iZAR nat i on
search poi ndfda 34D banieey drimbod s8010fvaded wed i(Rgval Apa0grsn Thai ns
stored in the. PGCC.nma epent information table 922. The audio title set PGC
i nf or mat i onvdee c%ebgfﬁ?gf 942 is used 25 for designating PGC infornmation
which is first executed for each title. In each piece of the PGC

information 943, t recordi ng.pasition 6 at | east one audiaq .qbject 923 on
the 30 optical dis ?)Oalééﬁot %&%ﬂéepr%edhc%%nlgf;gg fhér é)(a)lfur esTri bed
Repr otiact | opietes dEndudad daitdd andbopacage®ft darf dyanadeison fbednamaghifidg er ent

i eces of PGC.i I 4 - i ; . ta-s ure of
gne pi ece og?’(%ﬁ@énﬁ]?%né@%%? oﬁ&@ﬁ'ﬁ{%&#&i%‘é‘ﬁﬁgﬂ?m ud%(glféaudi o]
title set PBTrgencfe anfdpomiditde (TS PEC TRy 200Btaars itoine tferset
Progr am | nf 91 134199 s abAES: Bhd Rl 13s8 MU Lhikesplorel

reproduction information ta ATS C PHIT) 1013, and an au title set

audi o stil | toiagean pagiedittlen | owieeltn. camediatdtiscopraypanda. The

audi o1ti tl ergeh REEigeathah HAAMEIHP bADIdr Ifbisctuges. an audio title set
program nunber 1031 (which shows the nunber of prograns included in one

audio title ) , an audio title set cell number 1032 ( which shows the
nunber of cells incthdedidgoorenaudired i3de JnclilEs repyddeetmanayene

period 1022 drgss_informtiqn,L.023 on_th i il el g 15
infornation(yggreeiéia?&%aagggg f% of ita. F%nﬁfggg gﬁgtkgﬁgéd%%gggt%ggget

cell reprodi¥éTseonVideor Ratilen Sedbl e10® 1St oned Haeiress.i nf ormati on 1025 on
the aydio title set audio still video reproduction information table |1014.

20 Hereinafter, the "program refers to an audi o programincluded in an
audio title . For eRagprédeoneitktesatidid@0: iiId S s pphdsatdty Aiisic
al bum a " ppodralio€£ 9L HRSNPAES drit AahdlRneht! Udesrmati bR fB4ShanabhHEm
the reproduction order of the plurality of pieces of video
data. The video title set 400 has a data structure for
25 allowing video data to be managed based on the unit referred
to as a video title. Typically, a video title corresponds

to a video clip album including one or more video clips.

(3) Video zone area 32c
30 The video zone area 32c¢ includes the video manager

410 ané 2= _eest one video title set 400.



25 In the audio title set programinformation table 1012, a plurality of

pi eces of audio title set programinformation (ATS PE@ ) 1026 are
described. The audio title set programinformation (ATS PA) 1026
represents information on prograns included in one audio title. 30 In each
of the plurakity o: pieces of audio title set programinformation 1026,
"the followng information is described6 audi o program physical allocation
i nformation - 25 1041 (which shows whet her or not an AOB correspondi ng
to the present audi o program and an ACH corresponding to the i medi ately
previ ous audi o program are recorded at physically continuous positions on
the optical (3i 3R ZOVideo 3 it (Semdgﬂhmti me attribute information 1042
{whi ch shows whet he ot i r ndi ng
to the present audi gl%r(%}gmggﬁgg ﬂ%tl me ﬂﬁ%do%a%):b(ﬁllegﬁﬁggﬁé]%fg
correspondi agtt 40Phe Theediideel Fipleviotis480dincpudgsam pkerabhtynebus to
each otheryiagl i 0959%%@&-&@1@%'&&%@% m@(mc%&e&s the
first cell nunber included in the audi o programnm, roduction start audio
cell tPme 10Rdeckhfern YAERe Fépledbet Mgl a4rQZ¢|arrﬁl§1ratlhéYf pEsyidedi o cel |

i ncluded i ”oﬁﬁéc%ﬁdferp{rﬁﬂéénllt;@édé@t R MVl vioRRr 0dHebi O9LEHE
period 1045 (Wwhich shows the total 15 reproduction™tine period o? the audi o

program , 80 BigaastitilgeSpErThele bAP I wiiidesidtkd et ARt INaRAFEReRE peri od

before the §gpoeaetid mrréff fd1 Sfoﬁqﬁjé&agﬁlxé tH&'i‘ﬁP&’rthti@ﬁ‘ §H9h0
programis started), and the lik In the audio title set

reproduct i oﬁslIﬁ?BF?rﬁFPﬁﬁot“aﬁPBt{E_lLBmfd’IB’I‘?ﬁJaﬂ”?togf fPJp}i%?:]éstlefa\ﬁHiiﬁot itle
set cebl reppodedlsi,oandn{roaast £ 001 é AT Gaf@gemkiA’ iarerfassbnbedckiach

pi ece of au S ell reproduction information 1027 represents
i nformati on?gﬁsﬁhéb%e)l J%‘grrespondi ng to 25 the AOB to be reproduced. In

each piece of the plurality of pieces of audio title set cell reproduction

|nfornat|on 027, or i j e [l index
nunmber 1051 éhgwlr%g%et*e%% 0 t@%@ﬁ%ﬁ%c?gé gfflle ggaudl o]
program a cell typ&hk)32 ddwwibigatheg aryyd defo tthid leelslet &itdlel 49B8aiss

addr e 105 r t ss 1054
show Eg theﬁgngéw&%%eigﬁo?ﬁfﬁ% déﬁ?l ﬁﬁgtgg gﬂ]jgﬁ}eld%%ﬁgéét%gglqlg%type
1052 shows tiftler setafiitele ‘Wr?etlmlw ¥dldeq dagasiclompressield Y AReaudi o
cell. The cepkct AbimaddsLeheitdEcARd inae .celrheaRthasldbgss t P4 vakRo

described 5 with, for exanple, the relatlve address_with respect to the
first pack &f ttfe St sl fﬂ%l%ﬂ%dlilﬁ PHE uBLETRMEIEE 8&t pg@GeSTﬁé audi o
title set audnonsaaltb ynow@dremmdmthanvﬂ@em r&a}rarmt |mntmﬁblcﬁask014hie1cl udes
a plurglity _of..au title.set II -0 for tion
sear chzq’pm ntaélrdslo( PGS aﬂé\PePlﬁnqg%ﬁod %2 ur a %%'of rZl‘E)J:DgcesrP(i;f
audio titl eDg&t fammnat still video reproductl on | nfornatl on (ATS ASV PHI)
1029. 15 Each audio title set audio still video reproduction information

search pointer Z028 corresponds to each programincluded in one audio title
set. Accordingly, t&aewwbdeooPbectadi® Yidpe dditlpudier stitlevid®o

reproduct i Orin%%da‘sormﬁam SEM S s POL A o7 THD38 deo Rt Edhe igyer of

pieces of the audio title set prog raminformati on 1026.” In each audio title

set addi o sfilitleyitfdo TEptEdALE Sﬂnl APGLHEEI BnPdoZAdH tyo Pkt S1PLFEEeq he

following streams in addition to the main video stream. In this case,
the sub video stream is obtained by connecting a plurality
of pieces of run-length-compressed still picture data and
control information into one piece of data. The sub video
30 stream is used for displaying subzitles or for displaying

a button on the video.



25 informati'on is described: an audio still video unit nunmber (ASWN) 1061
(which shows the audio still video unit 513 used for programreproduction),
an audio still video reproduction node ( ASV DMOD ) 1062 , and a start
address 1063 and an end address 10s4 of the audio still video reproduction
30 informati on (ATS ASV PHI) 1029 used for programreproduction. As the
audio still video unit nunber 1061, thelhunber - 27 in conformty to the
recordi ng order of the audio still video units 513 stored in the audio
still video set 500 is described. By this nunber, the audio still video
unit 513 used for program (PG reproduction is specified. 5 The audio still
vi deo reproduttl o) rfi)iiéeqotﬂzjfmtlimiesV'addbsbi‘a%let‘aﬁt ngemad402and a di spl ay
order node. As the |2y, rQusgabl e
node" can be deS|gngit1rZ% ‘Pladnet %hé{og:asrpvgéégr Pfgvﬁ?{d%f&q{ég%ue faLaI
nmode", "randort m&emrlqum&eiscaﬁrﬁbeﬁém giattdte oHath ofi 6be of

audi o titl e 5els sl dor] dﬁ@r@&ﬂ%ﬂ‘é@'@t@e'v’ﬁd@o”@%}h@@ Jﬁ@éwlagloudes a
plurality of audio 15 st|J1 lli sts (ASV DLTST) 1071. t he
it o sty bt i be % BitHe 4971 Angi Bhe NASpPagbUFSt Fovividse tithfer ont
data struct Wes HeRk| £obNmagcoé dpaservehihtbhasaugogrstill video

reproducti on node 1062 are defined. Two data structures are defined for the
d| splay timng node, 20 one for the "slide show node" and one of the

"browsabl e npslei . 3) Twoaeat g1 61& usétirpenagemdati ngdotAatiby diopl ay order
node, one for the "sequential node" and one for "random node" or "shuffle

mode". Thus, four (2%2§ daf&0sthidciSur 8€tar@ngoamedd. Heretmarier, 4%e four
data stg uct Uires1uddd b&nzsrﬁlasﬁbhbedm byh cre) Ff@uremaxlé\\gshgws thedat a
structure of_the gudto stil %Dg di s:ﬁéa{! l.i St 10% the %i pl

timng made TSPTRBUCS! PHCK eo’f/v ge 1P S §7roY ¢ $%the 30
sequential mewt 402nahlethadivibdedbi bbjeicdeo forsptidgol rtsttlﬂ)':éle,t tthecle

Foll owing | g5 iy b5, 0836EL BR0LoRR (ASY seRRRRLGARY (ot Badiber )

1101, a specitfiéd vid tream exi stence f ntr
forcedly sel ected button nunber (FOSL BTNN: Forcedly Sel ected Button
Nurberys 1103, a progggan adE¥ 09 are MHRST ) 1 QmaAl I AV dd dis S

|nfornat|on (Di spl a¥ Timng) 1105, a start effect node (Start effect_node)
1106, an end®EFFébH ﬁo&éfPEﬁétéPPe6ﬁgﬁ§@é)nglf@7’h &isvaredef ARG DN Dd

(Start effecsuperti®bo .1108neantt @i wige efingeirmperiicdd f&garei hgctvirasd od)
1109. 10 The. ASV aunber 1101 is_.infor t|o for demgnatl ng the audi o still

vi deo obj ect1B24118§5he L8 s FFAPRACandR] O&™ e}é’élt IERE SXEH T i191C
obj ect 521 ifeimded iaspdret avdtbost iddsoluteimmunahdSEranikb fhe.-especi‘tié ed

vi deo f&reag%!ég}:gases%é&qn;&% t_la allal,%ﬁ%%l CQudes NEo Al 2k of

the specifi €0 st'Feam exist enc dicates PAGdi o
still video impeouatédni rr%mﬁ@amlegwetwqq@réigauﬁpméh I Iquﬁrd"e?ozatlon

reproduct i onp b TRl AR thQ2R 10| 1l e h &, SREE! hufbel @80 channels.
The reproduction control information can include the number
of audio streams and the number of sub video streams.

25
The video title set management information 401 can
include various information other than the above-mentioned
information. Such information will not be described herein
since it is irrelevant to the gist of the present invention.

30

(3.2) Video manager
The video manager will not be described herein since

it is irrelevant to the gist of the present invention.



20 stream existence flag 1102 is the specified video streamto be used for
the nmenu. The value "0" of the specified video stream existence flag 1102
indicates that the audio still video reproduced in accordance with the
audi o still video reproduction information 1029 including the specified

vi deo 25 stream existence flag 1202 is a video stream other than the
specified video streamto be used for-tie «renu. Wthin one program (PG
only two states are permtted: in one state, one of a plurality of
specified 30 video stream exi stence roras 1102 has the value "1" and the

ot her flags have the value "C : .C other state, all the plurality of
specified video stream exi stence fI ags 1102 have the val ue "0" . Existence
of a specified vide 9 e ng. t al ue

"1" in the program ?IE%) £|F% lc‘zh taﬁ%hg)ttsgéglc{: é ergﬁn ?0 1§e used

for the nenanéx{3t3)iare kiespn:a@m?mnl\dﬂmteklsitrer’fDNDeSp@c&rfamdtm \froubeo
st ream exi s I v i th
%%% sgfelcﬁﬁgr eég%agach r%%?n eJ":elnc“gaet a%s 1%‘25 %@a rogram

., all
(PG) have t refeal Jo "t0lis) domtireattes that there is no specifi ed vr deo stream
to be used for the nenu in the program 10 The forcedly sel ective button
nunber 1103 indicates the button nunber selected as default when the still

pi cture desilgnatadiley adne AZ¢an@@der 1101 is displayed. The program nunber

1104 and the displ ayfd B;890120h 8 2F8RI3 9N LIPS 1Y YL %na?
designating the timng to start the dis I% of the still picture designated

by the ASV Adf9eandiel. leasbiore WEde Tihkensehe?9®pr g tawhiozanee

program desiagieat @ibb)béth_rﬁleﬁi'@mmé'r’@@ﬁlélgﬂiﬂﬁaﬁ‘r'ﬂa&oa s&tSHey, time
designated by the display timng information 20 1105, the display of the

still picture and the button is started in accordance wth the display |ist
107L. The st(ar_tl)effe@idlrm(i&imOGu&I&bt@eteﬂdoeffect nmode 1107 are

information for designating dis ect rov when, a stil

picture is swi tched%%ﬁo?‘hﬁ#’og %Igﬁ{:i‘tﬁ grt%ree ‘b‘?%?)lsavle‘rfect s
such as "fade'deo setit500. " dhesahiddd amﬂllvw:pdaéom beodascguaegchtmact he
er od 1106 g & FaCeRd oy reffeCint REbREREToh Havel) B P O
ti me period stildhivilderchebdespl a§tefA§¥DB§ésﬁgﬁat end Budihe sthlkl widexrt node

1106 and theseecnqna%tatg'&terr@dﬁéémat%Hﬁb%ﬂhpeqAsvsz Hyp Figes e 11B shows a
data structure of thHe audio still video display |ist 1071 when the displ ay

timng node is the "slide-show node"-and the dISp| ay order node is the
"“random 5 node" or tiMe "shaibl &tiKE" video object set (ASVOBS) 502

20 includes a plurality of audio still video units (ASVU: Audio
Still Video Unit) 513.

(4.1.1) Audio still video unit 513
Figures 6A and 6B show a data structure of one audio
25 still video unit 513. One audio still video unit 513 can
include up to 99 audio still video objects (ASVOB: Audio
Still Video Object) 521. It should be noted that the size
of one audio still video unit 513 is limited to 2 Mbytes
at the maximum.
30
The audio still wvideo object 521 includes a
highlight back (HLI_PCK) 531 and at least one still picture
pack (SPCT_PCK) 533. The audio still video object 521 can



The data structure shown in Figure 11B is identical with the data structure
shown in Figure 11A except that the ASV nunber 1101 in Figure 11A is
replaced with a reserved 10 (Reserved) area in Figure 11H In the display
list 1071 in Figure 11B, the ASV nunber 1101 does not need to be
designated. The reason is that although the timng to switch one still
picture to 15 another is designated by 1%e-program nunber 1104 and the
display timng information 1105, the next still picture to be displayed is
determ ned randomy. In the "random node"” , the audio still video object 20
to be displayed next is determ ned conpletely randonly anong the audio
still video @kiQ incilpdenat kedsF| @ ey videReraghi bsét.?ﬂ() \%%i’eo dbeect is

determ ned rangdigtibutyithe Jija-stddl adddeq by aransaheet adyl s not

selected again until all the other audio still video objects have béen

sel ected. 259h& R AR i¥B3%he reserved area is not specified. The
reserved area is, for exanple, blank. Figure 11C shows a data structure of
the audio still 30 video display list 1071 Wnen <ghe di s Ia%/ tim'n% node i s
"browsabl e mode” ancfltgrlrbr‘?ji@pﬁgs?wﬁr 88 eXBPB LAY dREB Tt TAF WPt the 31
The data stragdid eststiwvidedi ghfjectl€2is (AdwoBi#eal nwitt A ndl@ddalga asiyr uct ur e

shown in Figure 11A except that_ the progr nunber 1104 _in_Fi gur 1A is
repl aced wi tTi% V98P v EF et eg‘)lggﬁré;a %ﬂ] ﬁHQUFe aﬂceﬁﬁﬂpiﬁg}' i spl ay
timng 5 i nfeotredtwre 1dD5the budidee sHiA 1 svidpd acedewnit 524 MwsvoBiidi spl ay
duration ting ripod (. Max duration_ti 1111 and a m ni mum di spl ay
duration ti njen‘g]:‘?‘#ﬁbg (EM i uYﬁaFSonern)g’:")lzllz in Figure 11C. 10 In the

di splayolist 1071 in Figure 11C, neither the program nunber |104 nor the

di splay timng infor QN . des| te T. i s that

fHatth% Sé%%?l@lg?&é& %%2 EE%@B gHbdedég%sc%%An?s

in the "brows able node” -, S picture I's swtche 0 another 'still
picture in respomsedescrieednpdfhéeraubt Hédgoepagk B3I thaw @ dadencfon s

Thus, the vi f&‘@ﬁti?yfﬁg‘i%ﬁbt ¢i6Bangerpagesihi e8tYy O HPXLIEN £igpl ay
duration time period 1111 is used for automatically executing page

forwar di ng eV¥P~Vhéeo t ie@_d2EAn0 i nput fromthe user. Wien there is no
input f§som 20 the user even after the tinme period designated by the nmaxinum
display duration ti rTIen ptel'gé Osdti]f]:.Llp gg&f‘\g’péce E?:gél lor?iﬁ(r:téj{iell picture
data is recorded. Unlike the DVD-Video Standard, no moving
picture is recorded in the still picture pack 533. One audio
still video object 521 can include a plurality of still
20 picture packs 533. In this case, the plurality of still
picture packs 533 correspond to data for one still picture.
Unlike the DVD-Video Standard, audio data cannot be recorded

in the audio still video object 521.

25 Figure 7 shows a data structure of the highlight pack
531.

The highlight pack 531 includes audio still video
highlight information (ASV_HLI: Audio Still Video Highlight
30 Informetion) 711.

The audio still video highlight information 711 has

the following information regarding the corresponding audio



is automatically switched to the next still picture. The m ni mrum di spl ay
duration tine 1112 is used for 25 displaying the still picture designated
by the ASV nunmber 1101 for at |least a mininmumduration. Until the tine

period designated by the m ni numdisplay duration time 1112 passes , the

still picture is not switched to the next still picture even if there is an
input fromthe user. 30 figure 11D shawg@ data structure of the audio
still video display list 1071 when the display timng node is the
"browsabl e node" and the display order node is the "random . .. - | - 32

node" or the "shuffle node". ( 4 . 2 . 3 ) Audio title set managenent

i nformation 9&:111 wihedo bbge@ttdsm tﬁer&d%@tt@@@eﬂx@B&h@Qhelrr@ﬁ HE€ e adi 0
obj ect 923) Referrin in to, Figure 9B, B: audi o t|tIe set 900 refers
to the V|deol%b?%EF9nf PS o GRS 1Y & iNR (P IAY &6t Hémaui deo

title set w@taohaﬁ_&xslay@n\d ﬂﬂﬂeotblﬁcﬁoxf Qisp&d?%éﬂﬁdcﬁ BattbhidA drs
reproduced i ns ead %f t he agdi% a IS ca the basic structure
that 10 the Bi-tPE rset 5@% 5P Fgrné??%ﬁ 93& i Mt 40 audi o
title sgt naaegegmnhohablaﬁxﬁrmmmhéﬂe P&Grimgage ettt onnf oramidaidrabl e 922
i s maintained The dio titl table.921 nd t PCGC 15
managenent | HFEPRERGRTL A EeShi QR PPPERaRLhEn vhie 1Bt BkEan 1 case
where t he auplressetl, e anet ﬂMﬁ)lIk&udes t he audi o obj ect 923 in the
following points. In the audio title set managenent table 921, address 20

information on the video title set including the video object referred to
and the stor6&gelpdsi Abdaookstiild widey ciyteaanagenenviideoinatiomsaolr e

descri pgd instead of ‘g#gg r

nanagegent |nformat|o%1lgtezi %5%9'gg%d%%%é%¥%ﬂéE?%%eP§§§ 5m§?%E§%§g audi o
still video ieptedest repriofusttiien entin k. imfernatbon and thrnademenst not
necessary t0;hebehatdoorulio aldld #ifep 1468 Lhgevbglgo object already

i ncl udes video Information. 30 (4.3) Audi o nanages
Figure 8 shows a data structure of the audio still
15 video set management information 501. The audio still video
set management information 501 includes audio still video
unit management information (ASVUI: Audio Still Video Unit
Information) 811 and an audio still wvideo address map
(ASV_ADMAP: Audio Still Video Address Map) 812.
20
The audio still video unit management information
811 includes the number of audio still video units 513
included in the audio still video set 500, display attribute
of still pictures and the button, button display color
25 information, and audio still video unit general
information.

The audio still wvideo unit general information

includes the number of audio still video objects 521 included

30 in the audio still video urit 513 and the start address of
the audio still video uniz 513.

The audio still video address map 812 includes



Figure 12 shows a data structure of the audi o manager 1200. The audio
manager 1200 is information for - 33 reproduction control which the disk
reproduction apparatus first refers to for reproducing the optical disk 100
with priority berng put on audio information. 5 The audi o nanager 1200

i ncl udes audi o manager information (AM3) 1211, an audi o manager nenu VOB
(AMGM VOBS) 1212, and audi o manager information backup (AMA BUP) 1213. 10
15 20 25 30 The audi o nanager information 1211 includes an audi o manager

i nformati on managenent table (AM3 MAT) 1221 including attribute
information and pointer information, audio title managenent information
1222 i ncl udhaarteis@ AuFRAIaa1 AU G tHd |asd Bndst hEl| vkéeo aopieded i $310f

audi o title,seﬁ le nters TT SRP 223 each |][_|né|ﬁlg| ng audio title

sear ch i nf orR&tH P rVHBRY genent information
tabl e ( AMGV-PCGC UT) 1224 i ncl udi ng PGC information for an audi o manager
menu. The a man r.mat | agenent table 1221 includes an AMG
identifier ﬂw%h D) 2%2’11 3@%‘]1 e%g%?;d]e audi o manager 1200, an AMG end
address (AMG EA) whiThle |auanoertdua]£kir eex feoot de oneagefrenttvo adafdE end
address (AM3. _EA).. a ver |o ny er RN) ol une,.se entifi

(VLMS_1 D), gttrluﬁ)tél &S SH ovm rfg tt fe aﬂ? 5 ttléde St PEI eségt S

i ncl uded i nhb]seonelm!fm:,woadmfcﬁwr@ert ﬁdEntstrect(lrEVRm IBC)cGErdlanlcd:ewithyi ng

t he provide at M d ol T _EA),
an aut omat i ((:vh‘é")%guc%% ftg% (? J?élsegl ag;}@ g) %I gggl %lqnésﬁe op aMA\on of
t he reprodud®Oodn appépaOhseMénorhEO'di slﬁfmﬁ'ln@ét@éd tfemd\uﬂsvsobﬂaptt addr es

s ( AQ¥S_SAph L0 d §.pA~GBs:~~:.:.oftheaudlostlll
pi cture set ,yfé%ress I nfor rratlaon on tables for AMG and AMd, and AMGM VOBS
attribute information - 34 5 10 15 includi ng nmanager. attrlbute

i nformation incl Ude(i“l'g‘hﬂeh@AaEHstAa R 3 thelctaiene £i ﬂhg'aﬁhlélrl% t2r1each
audio title search po'nter table (ATT_SRP) 1223 includes "audio title type"

ind' cating ¢ A BreteddiFtpiing andie; PPé eGt&gr am nunber” i dicating the
nunber of prograns included in the title, "t ile reproduction ti rre peri od"

i ndi t] th t t d title, { t

nunbertS § Ui cat | g tiie SRS St FAGHRE Ihbel o A BREIE 393 ngs,
" ATS title nudierdes raadpd.ah:laﬂg.ﬂyheft auﬁéonubbelctsf 92a3h avdie tun:JIm(seaudl o]
e set, iR AL eRT o Ao P81 62 P b A S eBadoiudhe ot

to which ea
order lnformation and the reproduction contrel information

of the plurality of audio objects 923, and audio title set
20 management information backup (ATSI_BUP) 913.

Figure 9B shows a data structure of the audio title
set 900 when not including any audio object.

25 As shown in Figure 9B, the audio title set 900 does
not include any audio object 923. 1In this case, the video
object for video title set title 403 is reproduced instead
of the audio object 923. Such reproduction is performed by
causing the audio title set 900 to refer to the video objects

30 for video title set title 403 included in the video title
set 400,

As shown in Figure 9B, the audio title set 900



F~gure 13 schematically shows the correspondence between t~pa ASV and ATS
stored in the optical disk 100. T a ATS can include a plurality of pieces
of PGC 20 informati n (ATS _PGCl). However, in the exanple shown in Figure
13 the ATS includes one piece of PGC information (ATS PGCI . | the PGC
information, the reproduction order of 25 audio prograns in an audio
program group (Program #1 , Program #2, 22 .- Program #L) is described. Each
audi o programis an access un t of audio data. Each audi o program i ncl udes
a plurality of pieces of audio cell reproduction information (ATS C PB)
The audio cell reproduction information is a 30 m ni num anagenent unit. The
audi o cel|l repeoddetsi Gudid otiale ﬂepoinahagbmealﬂ A@Botcmajtudinngpmtﬂ@f audi o
data. Thus , the audi o dat oduc orres ond to ctihe audi o pro
fam i s deterARABGINY Fep¥Sadd b (LG %ETayrHien

r epr oduct i onconfraoiatndo rm&ES cASY fPBhE pmdraan.ltygoﬁovuddae shiettpi fcbnre
shoul d be repraduc i 0 mbaS|s

plurality ofg ds th% rsgex%%ggggqn@ %Pﬁeﬁi%ﬁég%?o S gfa r\'ﬁ%%ement

repr oduBt i onlnrﬁbcmwm:ucun badkup L Exanpl e shown in Figure 13 , Program# 1
and Program # 2 share ATSIASV_PBI # 1 . The reason f or this is that the
audio still video reproduction information table 10 (ATS ASV_,PBIT) is
structured sé4tRatl JARSIRG AdJeRRl 93P corresponding to the audi o program
can point to one of I t i s.sQf Bl.. T

i nformation desi gnat tg%%artiral a%sd\?/llﬁi |an%$%%€d§?§ 18 Pﬁgﬁﬁé\%\éen% olrndelrglx?:tLg%l splay a
plurality of 2skbivitesi.ct Thesan@ie dbhieesh 923 %h@l‘lﬂéﬁi angtita datef eppedaddi o

progr agy Theb?S\'Mlé SLBLHMO o, UESQkalEE@ rp%m%ﬁﬁaen(%&%at for
buffering stl p| cture data. More 20 specifically, before reproducing one

audi o progr afPSET eﬁ@pr‘"d’tﬂﬂﬁﬁ%ﬁﬁ‘-c’&bﬁé’r%‘tq}fs) r &&ds £rEat.| DEFScEgrmagat argr oup

in the desi gralediR8YU frh@naﬁaﬁo%msat @hslealpanclﬁ%or;damgumet bext
reproduction appara still, picture data group

fromthe opt P& aPtséﬁ%bf% eed %PFO?F%]I‘ tiRe L dBitggr am

(for exanpl eismsneigeagidanp. beBefscdda fro&pdmdpﬁayrgngh‘eyrteﬁ atidhe pirer.am
the reproduction apparatus determ nes whether or not the still 30 _ _cicre
data g 3up in the ASVU required for the next audio =0C: ~:- exists in a
mai n menory df4 -the y dprdidutiton ssppmeaagemenWWiarf arma tsion P1pi (wher that a

group in the gy g.‘éﬂ‘%é efe{ 0504 hfnc@%&eéughoaﬂﬁ%rGﬂ‘l;ég'tsbia n the main

menory of the eproducti on appar at us ere ucfion apparatus
does not need to newBhe eaddife tditillg $HeEt ma@aa&mn@r cupfarremt ioe Adli cal

di sk 10D. includes reproduction order management information and
20 reproduction control information on the plurality of audio
objects 923. The reproduction order of the plurality of
audio objects 923 is designated by a program chain (PGC)

similarly to the case of the DVD-Video Standard.

25 As shown in Figure 9A, the audio title set management
information 911 includes an audio title set management table
(ATSI_MAT) 921 and a PGC management information table
(ATS_PGCIT) 922.

30 The audio title set management table 921 is header
information of the audio title set management information
911. The audio title set management table 921 includes an

audio object storage position 931, a PGC management



5 When the dudio title producer desires to quickly switch one audi o program
to the next audio program the PGC information can be structured so that an
audi o program.and t he next audi o program share one ASW. By structuring the
PGC information in this manner, the reproduction apparatus 10 does not need
to buffer the still picture data group in the ASWrequired for the next
audio program As a result , the reprodit4i on apparatus can quickly switch
two audi o prograns reproduced continuously. 15 The ATS_ASV PBI nanages the
order of still pictures to be displayed in the formof a display list (ASV
DLIST) . In the display list (ASV DLIST), the still picture in the ASWto
be di spl ayednfomestiprat debdye t htop8venwpdeiti®n A32desgnibed abjeet t he
PCGC i nf or mat ; i i St pi r b L.spl f Qe

di fferent atua 10 ﬁ%{ﬁgnﬁfﬁﬁggi n‘%%Br hatcélg%neitll%%o alet?%tv\i t e‘ggan@igti |
picture to E@Qﬁg#ﬂiaﬁgmd 9% andlihellikeof audio programs . Wen one audio
programis switched to another audio.program 25 the still pictures to be
di spl ayed can be switched with no need for nuting. Figure 14 schematically
shows the corr espondée @Ghdagagedenidia fpragitdes, t;\b%g, 9g8| irclpndews and
ASVOHs 30 stiih 0Nt §Re0Pdd2= FGE~ hHBageheltd GOIFRRANdaNCcerhpidef i ned
by the PGC ~ c=-.-.a:~c:. (ATS PCC g . In Figure 19, arrowt represents
the tinme axiifiTormagion (ATSHECEITY 44nSwe ? R iErgddd 12t ausie 586 titl e
i ncl udes fOLyetap@icomf@ﬁmaﬁﬁen@éﬁfhrpgagmabﬁl(ms TERSEPNSRP § ® 450Béng.

audi o grogram # 2 corresponds to ACH# rans _#3 and #4

~and, audio pro )
correspond to DNOEALLYE, fn?l??l%sA?ﬁsagaé?et}Eg%rﬁ% %ﬁgctﬁﬁfBE{"FE&Pndi sk
10P| i g he glrzdm_m%ﬂmea.AGﬂ&zﬁuﬁlalfbﬁﬂ, AGBié?-axmmb' ) Otproer aéa*#lpgmcl udes
cells #1 and #2: audjo prQgram#2 includes_cells . H4 and #5; io
progr am #3 fd"%“%%%n%eﬁg@aﬁé’eaﬁ&%&ﬂ:e nP &?dl%ggrlé’élpﬂ 41?%8?§des cel |
#8. Cells #1, #3 and #6 are silent cells) and cells #2, #4, #5, #7 and #8
are audi o cells. Audj r r t \/ d 15
audi o prograns #3 agfcf? %%Bé&g‘ro %%p%%&gg ?i@%gégg§'$§qu}f§°pﬁ%§%}%‘?%)§§%§#1 IS
started in symidroatzanithl wstieader oproumaltianmoft the REC penkgmenthe
di spl ays of ANEE¥Rat oR! AAREL | BANCHION 286l 0BuM SN 51€1¢ CRIAdUBIGon
start of cell #4 ; the display of ASVOB#3 is started in_synchronization 20
with the refieRREeTORt sLBEPTBRAtERN| tabde, iIRRATPREIANSBRAY SheASWIBEX | s
started i n synalOEwald @A tWet Bethect oD oshifid t 0on Helricopiglte s ;9 4nd

6 P12y o AR U5 LD IR OILE SR, DS S SPLa Sl

start of celF-%8® “am
information 10R& ane sebtedts of the audio still video reproduction
i nfor ion search pointer 1028 regardi ng each of audi o prograns #1 through

#4. In"The exanple shown in Figure i5, it is assuned that the reproduction
tire period 30 of eaBachrahd&ietjtiedset @HJ infogDatdonmizald) TOIA@IN0 in

PTS (Presentgj4on. Tj t < ~CE Qo i or. of
each( and eveélu sjljf einlgg%gl ?ﬁ?%gml@gg%%g%& (é gb(e)}L &ﬁe‘%)]bﬁﬁ Cr??P ésogtrl‘ﬁ? 0318[6[11‘99

stored in the PGC management information table 922. The

audio title set PGC information search pointer 942 is used
25 for designating PGC information which is first executed for
each title.

In each piece of the PGC information 943, the

recording position of at least one audio object 923 on the

30 optical disk 100 and the reproduction order thereof are
descr_teé. Reproduction of identical audio objects 923 can

be described in different pieces of PGC information 943.



Fi gure 16A shows exenplary contents of the audio still video reproduction
informati on 1029 (ATS ASV PBI #1) corresponding to audi o prograns #1 and #2
shown in Figure 5 14. Figure 16B shows exenplary contents of the audio
still video reproduction information 1029 (ATS_ASV_PBI #2) corresponding to
audi o prograns #3 and #4 shown in Figure 10 19. Figure 17 shows exenplary
contents of the cell reproduction infpr%EtLon 1027 regardi ng each of cells
#1 through #8 shown in Figure 14 . In the exanple shown in Figure 15 17 ,

it is assunmed that the audio data is encoded at a sanpling rate of 48 kHz
and 16 bits, and 2ch. In this case, the nunber of packs of the silent cells
is 96 and the nunbermqg[mﬁ@%ssﬁéwg@daw Qtfﬁekﬁrbso.@%@l% 3@kl 9HRsCL8
shows exenpl ary contents of ATS_PG ASV PH #1 throu Pn the exanpl e
shown in Fl@mﬁgﬁﬂ?tiqnl%4%ssmhﬁingulﬁﬁ%rﬂﬁﬁﬁep ﬁ3sﬂPHlH§QﬁlﬂQ§%ﬁmks is
50. 25 Figurg b %@Mﬁp@éegehaﬂlcwmr&@ﬁo@ugwsSivctl GYl dqmlim tarpeneral
information (ASWd)). The addresses 10b3 and 1064 (Fi gur é ‘t he audio
still video d¥prdddidieoset MOGRAT RLPARAdOR FAD t]-ﬁe ‘gTﬂk%GS T4t39342 vi deo

reprodugti onyy NAQENB! QR 19eaSh SOLN lepkbhiaibibe] A£PERAERALAd thib1d OF
exanple, a relative address usi n% t he 5| tion at which the first, ASVOB is

recorded as DTBieRER) ddddesant 0 WdioRGtaluthe PbiiLIGHST the
- 39 ASVOB ﬁbﬁ&‘tﬁ:@@iél@ainﬂibﬁrkaﬂQQnCﬁabQ@ spes Asyd peaddy esgeg. 1063 and
1054 can be each represented by an arbitrary address . For exanple, when
the audio still video unit general information (ASVU ) includes address

i nformation usabl e Sries dndi o ef £t becee 8ddGes genklraladefessest idibA eral 1064
can be, represe rel ative.addresses with re c hat reference
ddr oot 7 FHeh B SaR b R8T R R B b RES 160, L PBasb e o e
1062 of audlmqgnoglbmo#br@m:a#& LBClBﬁBd&LEh@W audiotthitslepnsen dundicti | |
picture is r S i i I QN i QB. e the
ASW nunber 1081 Lor g ol SPEET 652 bt Bifek TrchRRRRY 88 P o
buffer of th:encpJetpti@@lelom apgaratétlpaf.oPECthepu6dRepiodutinerperieddi o

prograns #1 # PSRV EBlYob 4 snlélehhad ot
addresses 1063 d1 64 o} ATS AS{‘/E)IEI—#]? Alsltg{résg t &Pﬁé%%ltgﬁ?ay of still

pi ct ur &3 cor*%%‘bﬁh@?h@nt saBteplQy).i tddreass ypniagmasien tlr%’-%'lcsl ASRe PBI #1
shown in Fi galﬁ@léGAtﬁesg@tr tc%ilatrelﬂm:&s)cﬁiiéﬂplﬂféhﬁaﬂgoﬁeﬁasmatfzdmy t he
program number and t he di s | a {;I m ng {}aor ma&lon 1%195 The désgl ay
timng is |na%‘}n?: RS at T oM 3h° he0 2 pPBdtREi DRItP nkt bE€aliff o

informati on $oibe vegeoduepdotingetibar iwfidrnidtei i itdb)s ctorLes. 25 I n ot her
words, the display of the still picture designated by display list #1 of
ATS ASV PBI#1 is started when PTS beconmes 90, 000 during the reproduction of
AOB#1. 2The di spl ay oflerdgngfter. pithear é pdogrgmdt edebprdi spd ayan i gudio?2 of
ATS ASV PBI # rbﬁrﬁlf‘:a:[ﬁ@?uagﬁrir?-gﬁ la%fdiraescl%geSI 08Q dukhRg1e wh(e‘ﬁpfﬁéuc“ on

of AOB#2. The di's e sti Icture gnated by dis pI ay list #3 of
ATS ASV PBI #E‘Jiiéosttérttlé'd W\’éﬁeﬁf@ﬁécdﬁ@saS musdE 0pdbymle i Ry t RECITam”

reproducti oncetré6Béads to 40tudeenndiGddd Hiepiduats o8 anBaml062 is

"slide show' , the display of the still picture is displayed at the timng
predeterm ned in -synchronization with the audio
25 In the audio title set program information table

1012, a plurality of pieces of audio title set program
information (ATS_PGI) 1026 are described. The audio title
set program information (ATS_PGI) 1026 represents
information on programs included in one audio title.
30
In each of the plura’l-ty of pieces of audio title
set program information 1026, the following information is

described: audio program physical allocation information



5 reproducti‘on tinme as descri bed above. The still picture cannot be updated
by the user's instruction. Figure 20A schematically shows the rel ationship
bet ween the. reproduction timng of the audio programand 10 the displ ay
timng of the still picture when the ASV reproduction node 1062 is "slide
show'. In the exanple shown in Figure 15, the ASV reproduction node 1062 of
audi o prograns #3 and #4 is 15 "browsabke™ . In this case, the still
picture is reproduced asynchronously with the audio information. The

di splay of the still pictures corresponding to the display lists #1 and #2
of ATS ASV_PBI #2 shown in Figure 16B is updated in response to the user' s
operation oro£onTRRdch VWEBwBOwHE EherS o20nepekhat NOB icomesfpydmthgMtdi n the
di splay duration tine perjiod designated. by the naxi rum di splay tine period
| nf or mat | or D PECFFRL RGO Hragran [N AR ALY CH T35 SHPREFRY 1D e next
Eti | 11 pi ct h{{n@ne@:ﬁaf@lyr epradieusng aud’ug pm@rg&mrr#dB,an%SVLﬁ%%dI&ieﬁiel efﬁ ed ]
ased on t ASW n er 1061 correspopndi ng to audi o program #3. ore the
reproduct i &ﬁ“(ﬁl?"ﬁg %u%?%gb?‘éﬁ?ﬁn?%%}gﬁ%‘}\gf?s %aﬂpfﬁ?%it‘ﬁeﬁbdﬂ% re of the
reproduct i cudpparddrsam Neixie, atlieiATSeADNEBBnE2 iios1 0.oier (editl diased on t he
addresses 1063 ,30_and 1064 of .ATS. ASZ! ~. . . S:. .~ C he audi o _pr.ogram
nber - 110478 AP E AR O e FAME pPETma Ragn g i Bob oAkl S

di spl ayed basethenptasernfVandirbeprayframofandi dpleaytimestirflormatiackl onthen a

b f . i ; i ] | ST. i
oressed. whilh Tog Faere el bl Sitcrren FERTatedd SR
ASVOB# 5 i spxbgpamype Gotitedous ticheapdB\w thetber anl@idbé pdiogpiaaystast #2 of
ATS_AEY! PBL 4211 WitibdiSoq S phibch Sriid ERBO:{ £ OMASMOREALED. ARMHS, L he

display effects in accordance wth start effect no . d effect
nmode 1107, imethe 2wdie fREQIFRN) odrapDBIUChHhEnt fkashidafiip eellpeimed 1109

are provideflp 44 }QNaN shB@sCré Sro@uitehn StOPERAN OBt 7Y rhenditp! ay
duration time_ period of 5,4 ., about. 1 mnute) designated by the

[ 90,000 (i.e
maxi mum di speRy tPREVUer &8 theoAR&dico P TPETATY . deptayPregran gotakyosy 5
i s displ ayegeppsadceiohhet iihe Apériwdenrods01(whithe dieows ditsel apotast #2.
The d&jgpl ay_duration.time. period 5 490, 000 nafches the Lepr duction tinme
é dF‘b‘%&

peri oW’ of abAPHOPPGEEaM tahe AsTod RE FRBr 1 FhP B POYTART#3 i s
20 conpl et etimauskxiqed dgréin(#hich sbpwedtitedsilren tilver perdod bsfotes

operation dpgjin .oducti of . j ogr 3 kS f
ASvceea s Shet 2rbaSeBERAB R P s A QLA AELLS pL Bk o A
audi o prograwndi#g. pyhenamhdse sitarmtedlserand dgeg at1la- during the reproduction
of audio 25 program #3, the display of ASVOB#5 is started sinultaneously
with the start of the reproduction of audio program #4. Wen the
reprodfction is staffPddd RBH-QUditt PG LEFCPASAYLL FQn dBFRENRHLBEsed on

the ASWnunbgp14066130 sopraspdndiyngrt piavdsOopr agaad #4.t1andeASYER21~s nead
into the buffer ﬁfgﬁtthe re%réoducti on i ogr am #4

=C=~_... ~..~L0._Ppr

i s reproducEGPT? LRPSIRE0 A PN :‘%-e E%Pfofgageﬁrgndfeﬁgréagflesses

1063 and 10B4chfpidée AFVaBdio title set cell reproduction information
1027 represents information on the cell corresponding to

25 the AOB to be reproduced.

In each piece of the plurality of pieces of audio
title set cell reproduction information 1027, the following
information is described: a cell index number 1051 showing

30 the order of the cells included in the audio program, & ce:l
type 1052 showing the type of the cell, a cell start adiress
1053 showing the start address of the cell, a cell end address
1054 showing the end address of the cell, and the like.



- 42 Since 'the first display list, anong the display lists included in ATS
ASV PB | # 2 , which has audi o program nunber 1104 of "4" is display |ist
#2, ASVOB#5 .is displayed based on-rthe ASV nunber 1101-of -display |ist #2.
5 After ASVOB#5 i's displayed, the display of ASVOB#5 is changed in response
to the user's operation or command. The audi o program nunber of the display
list is only effective when the ASVU ispghanged. In this case, the audio 10
program nunber of the display list is referred to in order to determ ne the
first ASVOB to be reproduced. Figure 20B schematically shows the

rel ati onship between the reproduction timng of the audio programand 15
the di spl ay tining of the still picture when the ASV reproduction node 1062

is "browsabl e" the e_of X|nu dis tlne i od

i nf ormation 1111 i s éi E@B?eééﬁ? YT nfiHi %r?gé Bgﬁ?&r the
correspondlnglASV@Baxyximmtndemilpnmanﬂaqﬁﬂbtnﬁll tfﬂhammﬂlB sparation is
per f or med oL 4 S e uted s nt| infi nlteness
the maxi mum® va ue (| 'b%j ‘% Ctil %@Seﬁg Q{S*I ail |§§| &% B

usabl e5 but watther fualene&nple aﬂkm ms]aﬂtlnsre Iaddtrhsscnséhafestﬂm:@& bhewsabl e
node", a va e e " " e t maxi mum
di splay ti rr%li%ésh gééﬁ {} {}9? ifolnr}téﬁﬁﬁlgizﬁ éls%%& g%\é@zg oa\?l:dlso &ltg'ﬁ’dggng are
reproduced 3®0si nmul t aneously by a decoder, unlike the reproduction of VOB.
The reproduction nethod of VOB and the reproduction nethod of AOB and ASVOB

are identical with each other in - 43 that video information is output
together with the afdieoandfior katilensekoedd? Stidk NddeasEeBroABYOBONt he

vi deoy pnf or ARiFcRMmdtS i ithalb iR (iblir-:e 1nh gt | hgp mf@iyﬁlyr& QU tRkglure. S
The reproduction nethod of. VOB and the reproducti on nethod of AOB and ASVOB

are differeS€Y r%Hﬁléach'deJH‘erVllf‘iletonerFBFPGRFﬁﬁOBmWfsomﬁwq| ggarch

di fference lp%:ﬂri’celrhse {SAQSaQG WSS}' tFB).[n SliP)t heodsat aand nat &ﬂ.tﬁ&ii@l \5@" t he
audio information and the video.informati.on are multl pl exed tggether and
recorded onPHFESHIAT FUHKELEIenEeEy P8 PsEF LM VEACPhECREO8USE1RBE and
ASVOB, the awdornatiammatiTs msd phe)viadeo.i nformation are 15 recorded in
di fferlesnt areas of the optical disk as different system streans.

Each audio title set audio still video reproduction
information search pointer 1028 corresponds to each program
included in one audio title set. Accordingly, the number
of the audio title set audio still wvideo reproduction

20 information search pointers 1028 is equal to the number of

pieces of the audio title set program information 1026.

In each audio title set audio still video

reproduction information search pointer 1028, the following

25 information is described: an audio still video unit number

(ASVUN) 1061 (which shows the audio still video unit 513

used for program reproduction), an audio still video

reproduction mode (ASV_DMOD) 1062, and a start address 1063

and an end address 1064 of the audio still video reproduction

30 information (ATS_ASV_PBI) 1029 used for program
reproduction.

As the audio still video unit number 1061, the number



A second difference is in the synchronization nethod of the audio
information and the still picture information. 20 VOBs are processed for
reproduction by a decoder one by one. An STC, which is a reference clock,
is reset by an SCR ( System O ock Reference) in the "pack header" in the
first pack of the system stream The decoder refers to the STC to out put
the audio information and the still piciyre information at 25 the out put
timng represented by the PTS in the "packet header"” in each pack. AOHs and
ASVOBs are processed for reproduction sinultaneously by a decoder. A
plurality of ASVOHs to be 3 = ~ a Y roduced in synchronization with an ACB

are read from L:Bﬁfermﬂ%l tdite ﬁ@&'otai?hlé dradiherderndeaibefre YhaeA0B. The
ASVOBs i nput to the decoder are not displayed imediately, unlike the VOB.

The ASVCHs d%fel%ééde‘dt?ﬁe%é@oﬁ?%ﬁb‘@lﬁﬁ% 1"’1@30 91 RPES deE6HEPREdel .
More speci f'Eﬁ"&l’YlsthﬁmS-E@,, \mlecraucﬁot ke inef arﬂw wlDEKs 13 Suseaetedey the
SCR in the first fﬁ'@cg g& dSV%B The ASV a decoded i n accordance
with the PT®TER 5 FepFP 188 L8nSPGErEGehat the 5 post-decodi ng
data ofsthe plurality of ASVOBs to be reproduced i n synchronization with
the AOB is accunul atgd in the decoder, t actuall re-dec

data is accunul ated tHA®arf' oﬁrg"ilg‘ﬁ'e %ﬁ#?%r F?PIE%%d(dtg]b%ldef“ %dfo &ﬂg t he
ASVOB i s comelhwdgsi apdﬁ.spmayhemengdmodet hadAeBdispilagdotdem méeqpti cal
disk and in er. \Wen.theg put .tp the. decoder, the
STC a6 the AR 4P BL SR a0, (P EoRagy g s BrPRHGAL fids F B BRI he - Acs
inasiml armm'hecahobtehelecsamaﬁed chamORs fThe desptay pefiersmbdiet,0 t he
STC to; gut put ﬁ.& ..ou as ddie R each
pack header S‘I%ik?r nfor %gﬁ i'n ?‘r”hgm‘?%% puﬂ%%éno th-eg%A OB is
stored in th@eﬁi@pﬁl‘a?dlrst, V\/mch is incl uded in 20 the PGC information.
The area of the optical disk storing the information indicating the output

timng of the ASVOH is different fromthe area of the_optical disk storing
the ASVOB . The i nf oFf&hH| Bierrdedatdueda Heltokrt pSRt t RARLY SEidfe VAGR®B is

supplied to féprd@@ee%nsméﬁﬁ@iyoﬁ nepot P AN a iuﬁamt&%@%ddld he

decoder _i s not outg i n _synchroni zati on wWth the S C% but 1's_out in
accor dhfice wFthlthELARPoAHERLGY Gt Sat By -t d& i nRg oL E%\SVCB
stored in th@tﬁlﬂleﬁhﬁyﬁ bethe Hndilwstilnheigeo- dIsplgytliﬁt-llrthD,f fidier AOB i s

d t i d PT ~ = @ ~ : = ~~ h
ot put 11 i i ETETRBT AR T ares FAPYS TReabheErRRErOR TR e
display Ii stauﬂlo,l"stslitm@edo mem:qﬂtid@rcemncaieeaoﬁﬂoﬂre@eflnedw THea
Storing the ASYERschREalnal ae Bolahl rg.ﬁ%ff UhARAYAS 1AL RAWC] NG

the infor rratr on stored ¢ 100 5 escribed. Figure
21 sho%R an eRed&Ofatbei eﬁr@-%ﬁe ﬁhDVEI'CLﬂ éPdP%Oﬁﬁ-r@( %P‘&F?biéﬁﬁﬁﬁrctl on

appar at us f ofwp e 10l Ut et iy ARl Qéfﬁh@&eﬁbt tHeh1i8pllagabraésnddd/D) 100,
and a 10 Iarge screen hoysehol d TV nonj t.or and a repot eéocont o] 911 whi ch

are connectenFof?ﬁetIEf/D Peayeptial mode” and one for "random mo
"shuffle mode". Thus, four (2x2) data structures are

defined. Hereinafter, the four data structures will be

25 described one by one.

Figure 11A shows a data structure of the audio still
video display list 1071 when the display timing mode is the
Yslide show mode" and the display order mode is the

30 "sezcertial mode".

In the audio still video display list 1071, the
following information is described: an ASV number (ASV



The DVD player 1 has an opening on a front surface of a chassis thereof. A
driving nmechani sm (not shown) for 15 | oading the DvVD 100 is provided in the
DVD pl ayer .1 .along a depth direction of the opening. On the front surface
of the DVD player 1, a renote control receiving section 92 having a |ight
receiving 20 elenent for receiving infrared rays fromthe renote control 91
is provided. When the user operates .agjgutiton of the renote control 91, the
infrared rays in accordance with the input fromthe user are emtted from
the renote control 91. In response to the infrared rays received, the
renote control 25 receiving section 92 generates an interrupt signal which
i nd:c cat eSfNﬁﬁbeg \)/ smclmm Eﬂ§pé@£ﬂi§z’@drﬁddﬁmthegm%ﬂt@&£t:5& EQ|gg9(LEn@gya rear
surface o ye a video output term nal and an audi o out put
t erm nal (Qtigf‘.gﬁggz sLH&%? & e *pr&itdd. S eE%ﬁHLcPPﬁgOﬁW'%BWB§r~C ~ -~
out put tergFoaLsBTAN¢i deorseghal $epsctededdtion t NambéR )10Q103n ba out put
to the TV nonitor 2. Thus, e user gfn eni oy é&g -.46. _video tegroduced
fromthe DYB°¥06™ nPBUGR"t n F%%Eﬁ@s lﬂ@% oué I’d 4%sﬁﬁﬁ?fo v ving a
size 6f 33infiomatdon35(Displesy BiMdngdn 1O SHppa estared dffimnt hmodbove, the
DVD pl ayer SN nect t o e a uter for
($tht %tfafce% %%hd(;%f}s Jide, %@P%xﬁi SHFL- A5 8ad {]gx?@\)ef%&%%

use but is'connectéd to a 6) noni t or such as t nonrtor 2 for
use as a hoodeNd 1P 2] ecttaxt efpeicarperidd (GtanteeEfe¢t pegiafd X hd0Benot e

control 91 uraldt f t I@ﬁgf rj e vi ded. The
renote con Pglgblegu ﬁﬁ?gxgbgg%gﬂg%r espgﬁgg%%Pt%ggﬁ%& régégd button in the

formof infrared rays . 15 Figure 22 shows an exenpl ary operational panel

91a gg the remt e gaal koY fnpdArd QP RULLEOS RIS i P¥E080s 2Bnbheng
operational panel 91a. A "power™ button 192 is used for turnfng on~or off
20 t he DVDtpeapbfie sAildeiidepurbogcroS2ils tesbg fldFriavedeamegdaattit| e

menu in thacRYlP 4R0 vl & stiidaovipberdmiéen su1 ardiadeal Ph ald adid the DVD
100 is reproduced in accordance with 25 the program chain. The "nenu"
butt on 199 Sitdldi 348 Fdr Fetri eving a specified video stream (for

exanpl e, branching nenu) while a specified audio programincluded in the
selecgted title is produced. 30 Nuynerigcal buttons (ten.keys). 197 are used
for imstructing t hgt‘ 5p6FégéFglv?geBe??5?%?‘0?1’&1)?5?&?%%?%S"t]‘r?]e" z—‘ff'e of a
novi e, sel setlven" bt cax Yahe iThd ieloastl 'bbfmlss speciftikd video streaty
Cursor butt ar r, MoVi h r d r

ri ghtward éa%g%lte?%v?ar%ﬁe%eq%clf@hé??%% €g8£néﬁéntgg)rﬁ5bﬁf ?‘ g\r%!n\%g_éﬂ‘ios used
for finali ZepFoduedqd ednseheepcdabget heithr sbihe Wrdiq h&tduddsoviidgo

posi ti oned Y idiid 18R 1hRErikh@TohS1 655 ARt M4 Bna S5LSCE] 08 Y
defined by itemcolor information in a managenent i nfqQrmation pack. Wen
t he < ect iSFesM el tensg L£lag 1102 is thé specified video stream

to be used for the menu. The value "0" of the specified video
stream existence flag 1102 indicates that the audio still
video reproduced in accordance with the audio still video
reproduction information 1029 including the specified video
25 stream existence flag 1102 is a video stream other than the
specified video stream to be used for the menu.

Within one program (PG), only two states are

permitted: in one state, one of a plurality of specified

30 video stream existence flags 1102 tas the value "1" and the
other flags have the value “C": -1 t..c other state, all the
plurality of specified video stream existence flags 1102

have the value "0". Existence of a specified video stream



10 finalized by pressing the "enter" button 196, the itemis displayed with
a finalization color defined by itemcolor information in the managenent

i nformation pack. Buttons 199 are used for instructing the DVD player 15 1
to perform operations such as "reproduction”, "stop", "pause", "fast
forward", "rew nding" and the like. The buttons 199 are common with ot her
AV appar atuses. Figure 23 shows a structure of a DVD player 1 in an 20
exanpl e according to the present i nvéntdori. As shown in Fi gure 23 , the DVD
pl ayer 1 includes a drive mechani smsection 81, an optical pickup 82 , a
mechani sm control section 83, a signal processing section 84) an AV decoder
section 85, the.,renpte contrql. receiving sectiqn,92 nd_a syste

cont rol sec?f‘bﬁtﬁ\’?.ce'l'ﬁ a%rr']il\?% ﬂ%gﬁgﬁi{stﬁ‘?s‘@c u|’eonI181lIi1 ﬁ&%é’gé’géaf“ag#é?( not
shown ) on whithkatlkes DBt 18GpecisEied vinte@ stoterm (tandle sis@M£prf the
cl anpi ng an tati t he DVD o] e The_rotor is..for
exanpl e, a %Bﬁﬁd?ga% orEI.1 %‘u% %g%?é%h %@J&;hegfggng%s%g Fge?%fb%gset
noves i nwar #idaed streamdekhietehgesifdayy AP 2javnimectiani valgect LBnignot

shown) - The_yser he, VD, 10Q on _the I 2 _the e.l tside

t he > 48 tié%a?sl?{gtr.sa“}rh@l, th%'?gébl glhavt}% ?Rgﬂ%%/%e?ognt%gr e%%é?gﬂrmved

i nsi de the ekastiesnce fThags 110ZeipVihd gOragrdmd®ed bavecheOvRlpeayel)1. 5
The nechani > r.Ql i : B i em inc ng the
i ve moohan e B L e R A e L
82 for readfny &hsi yiwan dmothe FragmambDVD 100. Specifically, the mechani sm
control section 83 adjusts the speed of the notor in 10 accordance with the
position of the track indicated by the systemcontrol section 93. The

nmechaf®sm control s&BEiRredly §6 ivs Buthenmiekentl 143 indispteeal
pi ckup 82 bynheomttobh inthbdt s€ldaten 49 derhawyheh the saptixahcphekup 82.

When the acgurate posjtion. of _t track i tected by 15 _servo control,

t he mechani SFS¢ENE (ﬂsd i’é(c&ih&n@e\ﬁéﬁ LR d3e§i$%§ip%ﬁ¥§fical sector and
then continuously reads signals fromthe desired physical sector. The
signal processing sectiaon 84 processes t 0_signal read t he_opti cal

o1 okup B2 i th ol TPecAARTANOERBER, e 1840 thr, FFRalYy ot roans
denoddlsat i onnfermeart idet 205 aire andoamadd g boesde siggndhengitgmalkt iméad by t he
opti cal pickup IS A it i Qi ggﬁg i ffer
menory 93a E# 'tsﬁérlstygt?%%?é%lt%&o?@sggtgi %Jﬁigbs %?lé acﬁ%%lf%’g?té&@ 2k

bl ock- by- | o@iS¥ahupbeskliflt . I iy siaxdmt Miles ddre seraPduadiigdeofa CPU

93b. Reprodyglel pRoRir&askAgnBeelobiednly prbera@Phofveld an caPrakahes (for
exa. Tpl e, PCC_reproduction control processing, 30 pr.ogram.reproduc==0_-.
control pr o@e%?gb?yaﬁ’d"? & SPigRAt Hyb@%t%%l%%&"%é’&'l@ifowa;}gﬁi umin
t he f @om of l1ao% ogtamdiSpdaya afecai sigi bedpuotaas hadathleoput tdinskisor a
CD- ROM The pr.ogr stared t he regcorgding i Ls_lLnstalled in - 49
the system @%r?t‘%&adns}é’cﬁcocr? r\/‘ﬁea,wjf%? g?(%ﬁ%?%,gigg} F‘%ﬁﬁyi I slk‘ drive (not
shown). The CPU 93b executes the programinstalled in the system control

section 93 from t he i eCatdi 90, PRALYThodBUPy obNEn AYSHE AU F Ao RRIdON 93

can execute 5 reproduction processing corresponding to the insta
program 1107 are information for designating display effects
25 provided when a still picture is switched to another still
picture. For example, display effects such as “fade", "cut",

"dissolve" and "wipe" can be designated by the start effect
mode 1106 and the end effect mode 1107.

30 The start effect period 1108 and the ené eifec:
period 1109 are information indicating the time per-cé .-
which the display effect designated by the start effect mode
1106 and the end effect mode 1107 is maintained.



The AV 'decoder section 85 includes an ASVOB system decoder section 103, an
AOB system decoder section 104, and 10 a VOH system decoder section 88. The
AV decoder section 85 is structured so as to operate these three system
decoders 103 , 104 and 88 to operate synchronously or asynchronously wth
one another. To the ASVOH system decoder section |03, an ASVOB i ncl udi ng
still picture data is input . To the AQj 15 system decoder section 104, an
AOB including audio data is input. To the VOB system decoder section 88, a
VOB for video title set nmenu including audio data and video data in a

mul ti pl exed state and the Iike are input. 20 The ASVOB system decoder
section 103 receives an ASVOB stream and di stinguishes a stream|ID and a
sub stream I D in the header of each packet included in_the ASVOB stream
from each other to Hi-GRgE YHR sheyBasiabamtrvcd ey PEddgarlée stilhbg

(hi ghli ght) vpaeketispndya s¢tb 1M e vHeac kele. d25pTag AR fY flodi® decaer
section 104"ricgi ves an AQB ,stream an ,dii/i des .the data based, on the packet
header i ncl ugeddenSRAE St F@M}’Q HRRIVOSTHPS BRf G 8B 'SetiiYh 88
=?ce~VeS a MOBedst beamhand sthuFtiirguedes. a streamID z:~4 a s__ s'.eamIDin
t he header of each packet included in the VG streamfrom each other to
divide the VOB streaminto an audi o packet, - 50 a video packet, a PCl
(highlight) packet, Thediatas st michoreatkein ihhei dvredd®ies Bdeit DheoaB5
includes a highl ight.5 buffer 94, a.videq butfer 9 a_sub .vide uf fer
105, an audw&qg‘utgsrd‘y@? Séc |cgth‘+’fegiﬁh°%%§'5’eyl§§f:eaﬁﬁ 5@‘5%&0888? g‘?‘? a sub

vi deo decodasVvogumberaddiod decBdegure0dl1Aaisynehilepedawidh adiesemead
secti 102 i\d 1 %I NG..S o) 01. 10 The highlight information
P9, 1om EREaRe) ROl AR Oy

out put from packets of the ASVOB system decoder
section 103 and the VOH system decoder section 88 is tenporarily stored in

t he highlight buffe&n94c-hel%iTA§a§dﬁseaql@etls iUl O herSVaBysyst em

decoder section 103 and _the VOB system decoder sectilon 88 are tenporarily
stored in t REMPeded1Rds fepsgsotopesreteube Aeii@niiadkt s THet paRsPRoAft he

ASVOB syst emn@acedahsiff ite 1EBmand tthe v gy Sitdn skecodey i §egté 08088 are
tenporarily stqored i.n the sub video buffer 1 The audi 0 Sackeés out put

5.
from tRe AOB mife A5FIA &L RY ohRE 0BT AEAT hBRURRRT sTLP4RREC bREY
section 88 aieplayeiminkbyisformadtiion N4 o0sydihe méterst3Al phethirghtoght

decoder 95 decades .t he highljght informatiqn fromthe PC (highlight )
packet s whi g’ﬁ’ %glséloaryeed{g% idneq%%"ﬁ?aﬁl Féﬁgog%ﬁ er 94. The decoded

hi ghlight information is output to the systemcontrol section 93. The video
decoder 87 decodes tlhei}bdepaflabmh AbAE®d the audio still video object

20 to be displayed next is determined completely randomly among
the audio still videounit. In the “"shuffle mode", the audio
still video object is determined randomly, but the audio
still video object once selected is not selected again until
all the other audio still video objects have been selected.

25

The contents in the reserved area is not specified.

The reserved area is, for example, blank.

Figure 11C shows a data structure of the audio still

30 video display list 1071 when the display timing mode is

"browsable mode" and the display order mode is "sequential
mode" .



- 51 in thé video buffer 96. The sub vi deo decoder 98 decodes the sub
video data stored in the sub video buffer 105. 5 The audi o decoder 100
decodes the audio data stored in the audio buffer 99. The output fromthe
audi o decoder 100 (decoding result) is output as an audi o output. 10 The
video m xi ng section 101 m xes the output fromthe video decoder 87 (
decoding result ) and the output fromthe sub video decoder 98 ( decodi ng
result ) to generate one piece of video data. The output fromthe video
m xi ng section 101 is output as a video output. 15 The synchroni zation
adj ust nent section 102 nanages the synchroni zati on of operations of the

hi ghli ght decoder 9fhe hH@avi€eacH@eedow? in FRusED M 480;i gereder198 and
t he audi o decoder 100. 20 Before starting the reproduction, the system

control sectidi $Beqgdatans HEYCHRES HErOWha Ty EEJEHHGCHFM?W that the

vi deo- or i entg Hamgtmb¥ben 6 §a o BPEALYQlIA0Ds FRGA dce ddet €5 1 Pedet-0che
vi deo-oriented, the video nmanager is read 25 based on the informtion read

fromthe vol (RESeTY Ted gk nightt e Hife a0k t8MAtcSher SEsB&RY| BAMDBYr ef ers
tot hle sF’lGC ri&&mmtém rtfnfj%r&m mgftﬁtéhqn‘pprlst h@p&%&@dofntheﬁwhﬂﬁﬂmﬂﬁnager
to calcul ate recordin ress of the.p ramchain “or t menu.
The system éjd'rﬁgjtﬁ SUEA TGP F MG, r BEL RS Lﬁ%xh‘geﬁastlt%slt&é“et)hzl\rﬁcﬁfl i ng
addr ess . wkemlhmmumedms@umg'addaeasnotlmhep@wn@mamhnhaumatmbnthemuolune
nenu - heI%,lnside%bﬁhe system control section 93 refers to the

hel d PGC i nf tJth 19 %%l tirate the video object (VOB) to be reproduced
and the recordi ng address thereof on the optical disk 100:- Wen the

vi deo-gbj ect to be reproduaedy? s, detefqunad, pi he- s emaantigl cagetion

93 outputs a control signa chani’sm con sect
si gnal procassigrasaumber 3404oneetttieddsphaydeinimg nexfomwenoabjléms f r om

the optical gisk Oéogeml Lodhicesplde UL ORRRAL 1h T ld el LAY RO

manner . he "AV decoder secti on 8b. eco e Stream
i nstruct | on modeg' ¢ épﬁ(ﬁﬁﬂﬂel @#Ctl@egi-%él’t’ltté’hteﬁiet%Vneéééé‘eﬁ‘rtlsb]cf-’ﬂ@ﬁugs from

the system cONte@inote itentfd. idput NerdfOBhe! (88 4 HRk ilte-drhetAMidgcoder
section 85 is divi ded into various_packs included in the V stream by t he

VOB syst em dettiert ts%c‘t'“r%'t’t‘*ESlsAt"u‘c]tllﬁ“"’‘3\‘71 d8o Changey PAEES LRESA¥ghl i ght

i nformation packs are respectively 20 input to the audi o buffer 99, the
i ahl i ght butfer o4 T FRVETBRT, Gt RE AT oRFFBREoPnE S RRETBROTn SR B8
(hi ghli ght )uspem;lfetr antbheattﬁcgﬂlhglmtxaqmrtomrmpagﬁ m::ﬂ(ardlng even when
there is no input from the user. When there is no input from
20 the user even after the time period designated by the maximum
display duration time period 1111 passes, the still picture
is automatically switched to the next still picture.

The minimum display duration time 1112 is used for
25 displaying the still picture designated by the ASV number
1101 for at least a minimum duration. Until the time period
designated by the minimum display duration time 1112 passes,
the still picture is not switched to the next still picture
even if there is an input from the user.
30
Tigure 11D shows a data structure of the audio still
video display list 1071 when the display timing mode is the
"browsable mode" and the display order mode is the "random



25 The data ‘i nput to each buffer is input to the audi o decoder 100, the
vi deo decoder 87, the sub video decoder 98, and the highlight decoder 95
for decoding. 30 The a~~c=c o-zr.ation for the nenu is output fromthe

audi o deccc~= [0b6. ~.'he output fromthe video decoder 87 and the output
fromthe sub video decoder 98 are nixed t oget her by the video m xing
section 101. The m xing result - 53 .,s_output as a video output . The

output fromthe highlight decoder 95 is read into the systemcontro

section 93. As a result, the button information or the |ike of each nenu is
stored in the nenory-in the systemcontrol section 93. 5 In this manner, a
video nenu fggedl Lewpg the 48k tRgeel ect one of a plurality of titles is
di spl ayed. Figure 24 shows an exenplary nmenu. 10 The user views the video
menu shown in Figure 24, and selects and finalizes one of a plurality of

items in thesqvhdeg RBAYo FOflELXaRRldha Sgté?@rptsghfa%%@ctl%ragmf(w@d Zga the
itemin which _he/she is interested. 1 is assuned that the user

desi gnat es 8UAaAutitem AEYLAPOBPREsIRhdI Rl ide eRRhRRddReOBACCE| PRB)L" |

"titles2" or "titl eRdferhaWy hgaEhg%epiéuﬁél og,t bBer 8006 €981£0ke%l. The
system control section 93 recelying the t§0%$natl the nenu_item

nurber fronPPReTFERBEe tRORPPOY 1980 2P 48S hevb ??oﬁlFﬁrFoFﬁﬁth S‘f t he
hi ghl i ght i ahenoakedonni AnbhRe PGriddod gttﬂwshtéetpaclxxs ract:udacitl nat hea¥oeB of
the video neny which is ?le' n? gf rod ilo execut e onter_ ﬁomgand
cor r espondi HEJFSH 8ry¥dAghatd tltr B buttohTS uFﬁ of-RELPBft P
pre-stored ithet hedﬁermrbyjecfhe mntm)d; casepnche shagbe exaupkare” PhayTitl e

#n") ereipn, "n" SRrE nts.the title punb r qduce

executi‘ng t & c%“r"r?fb d3Brafet 1 ?naﬂﬁmenp etesys t%?%oﬁg%ﬂ‘tnrc %eéscﬁ"gn 93

refers to aaudiiloet $thecsetoanagemergbtepleh?Z2h dsd £ hpaPGCohathgenedito

manager , i f ATS ) and the title nunber
é%forﬁngzlo\ﬂhen tph % qd lﬁén]%t%ﬁnéd

~.. theFT e audio title set I's selected, the system
control section 93 outputs a control signal to the mschanl sm contr ol

section 83 and the gihgnalapPbacessd Egtsn%ﬂéé’é}n%t&ﬂfé’muﬁﬁdtﬂ}?e PGC
audi o-title set managenent information of the 5 selected audio title set

sequertS al | PanegeR ipgarpatirpetaite 932 pReolhaf pERNSHR AR iforaser s,
which are asfpant the disaudiard itle finlidmtiagpaeséti 060r MMkilodesante

determ nes the .PGC infor ion of th rogramchaipn for starting the
repr oduct i of%SH% PP 3§%Y ggai% B %r%‘é&ng points.

In the audio title set management table 921, address

20 information on the video title set including the video object
referred to and the storage position of the video object
in the video title set are described instead of the audio

object storage position 931.

25 The PGC management information table 922 does not
include the audio title set audio still video reproduction
information table. The reason is that it is not necessary
to refer to the audio still video since the video object
already includes video information.

30
(4.3) Audio manager 1200

Figure 12 shows a data structure of the audio manager

1200. The audio manager 1200 1is information for



10 When the 'PGC information is determ ned, the systemcontrol section 93
outputs a control signal to the nechani smcontrol section 83 and the signa
processi ng section 84 to reproduce the determ ned PGC i nformati on and hol d
the PGC 15 information in the inside buffer for PGC information. \Wen the
PGC information for starting the reproduction of the title is held, the
system control section 93 refers to thgsheld PGC information to obtain the
ASVU 20 nunber of the first audio programinformation. The system control
section 93 refers to the audio still video unit general information (ASW
G ) corresponding to the ASVU nunber to read the ASVCH corresponding to the
first aUd'OrQﬁPQEQEEQBnF$6h%¥%éﬁwﬂiaﬂﬂ%hbpaiEkOPé%fédQEEiSﬁ'a&&ﬁﬁaﬁﬁg 25
input the audio still video unit general information to the decoder
section 85. fArgEceaéessr bAM P RHIRKATYPLPASHIRB PRptealcElLsl 198 witen to

t he AV deco?giogggylgaigg pemohhgudy st ameddlosecti on 93. The AV
decoder section 85 divides the ASVOB into packs and packets by the ASVOB
system 30 decoder section 103 and stores the packs and packets in the
correspondi ng bufferge HiRIY ZRafhgbhe V2@e0 iMEfiRTe P6a08ES honLgepOuUal

- 55 to or greater .than, the X] val ue of .the sum of the sizes of the
ASvOHs 1t HEERBHRELPR of MEET] o LALT it (RAfLPnaTORRoEs BeaR 1888 s

reproduci bl ealsgMaNpBel)aven2 ,aldnd heufigpr atusagen apFaraidtsiesr abgckaguir - ed
t o-i ncl ude- - i.d er 96 of a certain capacity or greater. The
ety pOed 2

certain cap Xi mum val ue of the total data anount of the
ASVOHs included in the ASW In this exanple, the maxi numvalue is 2 Mytes
. One picture is 0 khytes_t 0 tes a hus the 10 to 20 |
pictu}hs can be rep%gﬁﬁ%e ‘ﬁﬂa?gaéfﬁ'hg%F?%F%%%q%ﬁéi%nF%PgFﬁé¥}8H.lﬁhen all
t he ASVOBs mapkgeéed infolmaibtvh amenggepeetel yabhput (AMGIHMARIVOB22YSt em

decoder sect8uiiy ATLIBLCLhenBLOREN, aR000: 00er IEHRRLYRACO |

decoder 87 > nor “the sub video deco _ orns decodr ng.
the ASVOBs ardist ofille nmpRagemendspbmbiPrgabaPherk222t jacvdlinobitbet to be

reproduced %Gﬁl\bTeE!epEfeﬁgaﬁbﬂﬁiﬁﬂééeéﬁdtBﬁéeQEk@r,_eadﬁiﬁEEil&Q? By kQ@iaudio
title set programinformation table and audio title set cell reproduction

i nf or A&t i on t3G1lEafrEICRrhBOAREHEL BR T -REHE) n 1ERPs e AERNEPCILYSABEr 88GE8d by a
control si gr&au@uts@at8 rdip it ieetiat d',?naﬁantaholalﬁﬁei im@@eﬁgxgehbepsicgnal
processi ng section ..The ACH.re 0 I i LS J.nput to
D5 he: AV dBegagrTedE: 1Bposaat LR darie s EN T LR TRepbai Ry
reproduct i oPGC dnfiorer ttiont FerA¥Mndersilicgnseagenonm8bul.r om t he system
control section 93. The AOB is made into an audio stream by the AOB system

decoder section 104. The audio streamis input to the audio decoder 100
throu@® t he audi o 30heud@io g@napersinfhsmatdion Haragesepiteprlrkel 123 lbe

out put. Wenjfdiequidif di@ |geRf £PRELT (hddamuUlfuk , 1 8B+ $FGi hgehtgleence.
cl ock) in thesynchroni zation adjustnent section 102 is reset by the SCR in

the first p 1% Wgﬁ(ﬁ&lzﬁ?e an W end address (AMG_EA) which is
an end address for table management, an AMGI end address

(AMGI_EA), a version number (VERN), a volume set identifier
25 {(VLMS_ID), a title set number (TS_Ns) showing the number
of title sets included in the volume, a provider identifier
(PVR_ID) for identifying the provider which created the disk,
an AMGI_MAT end address (AMGI_MAT_EA), an automatic
execution flag (Auto_Play_ Flag) for defining the operation
30 of the reproduction apparatus when the disk is Znserted,
and ASVS start address (ASVS_SA) for recording the pos-xt..l.
of the audio still picture set, address information on tables
for AMG and AMGI, and AMGM_VOBS attribute information
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packet header. Wen t
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correspondi mgtmearhet)

minimum m

is output at the timng of the PTS stored in the

he output of the AOHis started, the first | picture
hi ghlight information and the sub picture information
»which is to be displayed in an overlapping state with
oded and output at the instruction of the

tment section 102. It is not guaranteed that the PTS
he packets of the #B- but the audio decoder 100

a 10 whil e supplenenting the PTS. The system contr ol
till picture reproduction information of the PGC

ﬁ@;g%%r b %pro (}io |nfornqt|og |nclgg$$8 185

gt &

ontrol |nfornat|on of the still picture information to
dj ust ment section 102 of the AV decoder section 85 in
i splay timng of the still picture reproduction
ltﬁﬁu@h<nmﬂ|awownﬁ1nrnmgureinmqludeh auddiot tpeaieod
of the ASVVOB i_gnat.e e update

3 SRR, ORI Bt Rl PERB0D A8, 1 ot s
bratomtgpluhet hepdesfgaateditin .ct"ulne tatt]tehgrdgsagtnat ed
C\g%&%r{t%éin acc%#d‘pé?%%{h the |sp r)‘tlmng
htie zepromviation gifmeemmmict'o mmcheceteagstt@ﬁu ng the

5 e hECTal” O MB (1oL eogmper sCibelgre The

ate cotrespon tot eau ata i s
dila td®a bponadag bitlerset nﬁeberote,whi@ magah i ght

byfEer »Qas angdeibe ntﬁthew"d%é&ééﬁ h%%hee@&ittl% have a
that of the buffer defined in the- EG2- - or DVD- Vi deo

qch Fitlsvhabe aRdan tidmraty agserAt$ dddsesshe DVD

3 4 hebraiee sk94 Fotnkhgua eatt et 10BEEOL 0 Sdni éh RASEd. 10
t he "nmenu” button 194 of the renote control 91, the
%592 receives a signal indicating that the "nenu"
ressed (step 82501) 15 The system control section 93

o ety Annee fied vdeg sieam il ence

he™s eC| St ream exi st ags
mo@‘-ﬁ‘énﬁ(ldPEl‘? wmqmd @mmh@queéprmeWQn t he
i.e., whether the 20 specified video stream exists or
en it is determned that all the speC|f|ed vi deo

ke ARS "@an | inglugesss 3 undHé VS Endrie GasH rafd R4S on

dn i (SAT@tPGewd (BbRBVER, S2R08Ne éetaﬁplé d1sowhet&f m ned

pecl sé%ﬁaﬁpﬁi tream exi st ence fégg §%|n9 value "1

dede G BT P
i reproducti on process=~g (Figure 26) is retr|eved
?6 is a flowhart of specified video stream

¢

1 the PGC information, the reproduction order of
rams in an audio program group (Program #1, Program
ogram #L) is described. Each audio program is an
1t of audio data. Each audio program includes a
of pieces of audio cell reproduction information
L).

anagement unit.

The audio cell reproduction information is a
The audio cell reproduction
on points to an AOB including actual audio data.
audio data to be reproduced corresponding to the

gram is determined.




58 reproduttion processing. The specified video streamreproduction
processing indicates reproduction of a specified still picture anong a
plurality of still pictures -corresponding to the--audi o-program The
specified still"5 picture is, for exanple, used as a nenu for allowng the
user to select one of the plurality of still picture groups . The system
control section 93 sends displ ay contrgq information which instructs the

di splay of the ASVOB for 10 the specified video streamfromthe held PGC
information to the synchroni zation adjustnent section 102 (step S2601). The
ASVOH for the specified video streamis, for exanple, the final ASVOB in
the ASW. 15 The synchronization adjustment section 102 instructs the video
decoder 87 to display the | ture de5|gnated by the display contro
information ( step ISoeobhe | gﬁ Hrmeceder gdig pussidhe Vigeeture

used for ZQéﬁ%mmématlehccmgsAwlmw 181 oA 180 RidW @hed6 O
the video m xing section |01 (step S2603). The synchroni zat1lon adj ust nent

section 105%idsk r BdEEuEge %GBu’hﬂde‘be dEepgefugedt oigii $BFSFiPRE M @ deo 25
desi gnat ed gﬁibdmﬂbﬁ-pﬂ)ﬁd{gﬁéﬂt bakiisnf oanBl 1081 { t§t 8P 83694 brogHagsSub
er

vi deo deco 98 o lg'guts the sub videg used for the menu anong the sub
vi deos hel #ah t$haxtib heeoSBUEr efUERS t §LEAE vVAEEOni FFH&C’Q@& &R 101

'Eﬁt ep 8263h5)nfh&ena'mm dexn mnq[ Egaﬁ@(_ﬂd Qﬁo&ﬁ)élmt‘g?&rbgﬁ?:] B ﬁﬁrﬁbgqsed fgr
e menu ich_is ou om o] er an vi deo use
for the medPErasiat o phazrr o haT-PEEES T sRtesntenddiod San
oEt put s thetﬁﬂt(iﬁtgs reasdt d ds(ﬁ?g Wh )repén'odumtgiean riﬂﬂumiaﬁm Ht ajbiles ur e fﬁr
t he n eQ rthe, men t to the
vi deo out pu&‘#égt%év%%}ggg hé %c%urfs di sp?3§ %?ﬁqu;soﬁ%vx%ﬁg@the TV
nonitor 2 crummsmmlncﬂnngh‘mmtﬁbpaw:em Hrogitem gs@r poantwhocéne hef ithege
di spl ayed 3&&1@15.'_ ngglijfiﬁ %Rwé(}' Rif@u& 2 pgdrs a flowchart of AMG menu

n

reproducti proces i Ng MENU"T epro uct| on processing indicates
reproduction of the AMG nmenu, which is a video nenu for allow ng the user

Itg |5£|6| 5?2 tzze titlepto fisc rl%&@h@@oﬁmglﬁ&smaﬂrﬁ‘sVﬁylﬁél&déch &%, shown

5 the ASV in order to display a plurality of still pictures
in relation to the reproduction of the audio program.

The ASVU is also a unit used by the reproduction

apparatus for buffering still picture data. More

20 specifically, before reproducing one audioc program, the

reproduction apparatus reads a still picture data group in

the designated ASVU from the optical disk 100. Accordingly,

the reproduction apparatus does not need to read the still

picture data group from the optical disk 100 during the

25 reproduction of the audio program (for example, music
program).

Before reproducing the next audio program, the
reproduction apparatus determines whether or not the still
30 rcture data group in the ASVU required for the next audio

rogrer exists in a main memory of the reproduction apparatus.

"

When the still picture data group in the ASVU required for
the next audio program exists in the main memory of the



The system control section 93 reads an audi o manager based on the
information read fromthe volune file managenent area (step S2701). 20 The
system control section 93 refers to the PGC managenent infornation table
for the nenu of the audi o nanager to cal culate the recordi ng address of the
program chain of the volune nenu ) and reproduce and hold inside the 25
recordi ng address (step S2702). Wen fhg recordi ng address of the program
chain of the volume nmenu is held inside, the systemcontrol section 93
refers to the held PGC information to cal culate the video 30 object (VOB)
to be reproduced and the recordi ng address thereof on the optical disk 100

(step S2703}ep\aeihdiitory hfEaraPustCind QeB%oEQEEQQH én?a{?@é%ﬂé"

the system coRtrol sectioh 93 outputs a control signal to th ﬁam sm
control sectiegd §9 ARy Ih&eaddre psi‘b’e@ssﬂ#@t%re%t@%?ﬁ 84reBDr éﬁ@mt kbe

det erm ned wipRa@abj@cdx (&) from the optical disk 100 and reproduce the
vi deo object (step 5 S2704). The VOB system streamis input to the AV
decoder section 85. Sinmultaneously, a decode streaminstruction "VOB

reprodgction” is gi wierd aHeh oM slecoded ey %eéﬂrééoﬁbtgﬁlékiﬁrem
control sectian %3 ste 52705 The V stream |&eut to the decoder
section 85 P¥IdiSH 98§ 60\/%? SLaAm - fhe next apd C sub

video , and 1huwﬁmaghiton fa9r et soﬁuamked)sé ncd atd eh lalmdlhﬁp&@dr‘aﬁrf eam Z5 by
the VOB sys

t dec der_.section_88 827 Th a re.respectively
nout to- & nETRBES tarASe BESSFAR SOt o BB CUS tEASG Baer er
105, and t hedd ghlfng-hiattilmfnf gn edié rﬁr&perSZ't@E Yeprdhachiighl agbhrhthker 94
20 buffers I I t 0 ti t he  PCl hi i ht.) cket in
the hitghl i gh°ey %gr%rrg’ ggnj‘gh“‘kfp‘%’ﬁ q‘é?aﬁggﬁ%g%%C?ur%a%%@B?ﬁ ! i%ﬁ‘ﬁut to
the audio dé&dbregmﬂ;ameOV|me nExcbdedi®7propeamub msobcce:mdad,erth% 98 (
and the hig Jlecoger cadjng e
i nformati ont}:‘ (ﬁm e ma% i %%o%%tu‘ggf %Hr#qt l%rk %ecoé’)h ic% %Hgi “out put
fromthe vi mm@emméh@oyi@@uﬂbmthe sub vi deo decoder 98 are

m xed 30 together b~- . =deo m xi ng section 101 and output ( step

S2709). The output from. the hlvgh|l ht decoder 95 is read into
15 The ATS_AS manages the order of still pictures

to be displayed in the form of a display list (ASV_DLIST).
In the display list (ASV_DLIST), the still picture in the
ASVU to be displayed is designated by the ASV number.

20 As described above, the PGC information allows
different still pictures to be displayed for different audio
programs. The PGC information also allows the same still
picture to be displayed for a plurality of audio programs.
When one audio program is switched to another audio program,

25 the still pictures to be displayed can be switched with no
need for muting.

Figure 14 schematically shows the correspondence

among the audio programs, AOBs, cells, ASVUs and ASVOBs

30 stored on the optical &-sx 100. Such a correspondence is
defined by the PGC inZcrmat.c:. (ATS_PGCI). In Figure 14,

arrow t represents the time axis.



- 61 the systemcontrol section 93. As a result, the button information or
the like of each nenu is stored in the nenory in the systemcontrol section
93. In this_manner, the AMG -nenu-shown -in-Figure -24--is--displayed. 5
Figure 28 shows an inage of a title which can be created by the specified
vi deo stream reproduction processing described with reference to Figure 26.
10 In Figure 28, reference nunerals 284 through 2810 represent stil
pi ctures reproduced with high quality audio information. The dotted arrows
represent the order of display of the still pictures. 15 Figure 28 shows a
still picture group 2820 | abeled "Pictures”, a still picture group 2830
L:be! ed " BLography"Inau}rt @x@inipllle Bhotwr Qngﬁ‘_@y@résﬂ@ I@belalem cQt?di]IeS" :
rein , the term"s |ctur rou refers to a ality of one or
nore still b?%f%$%§ g?%IHFﬁaﬁgﬂgtoé%?ﬂérprﬁﬁr?ﬁé&Lﬁqq SRR gr oup
2820 incl udes 1B, mu:dw ©2038a3 #hr ovghe 2B6fiduht 6 meB£2 pratidawaigl ayers
of tunes and pictures._rel at to the tune . T il ictur gro 2830
i ncl udes stP?‘?gﬁ?@? u?%sa‘?‘gdggﬁﬁf%?‘gptr%speﬁﬁi Aﬁﬁ%ﬂ*’ﬁ/ car eer
and |ist ofamwerkecafdédenpkbyesstdéal hitidkinao ds thxtsrasd qnmmml The

still pictu oup.2840 i es still pictures 2809 and 2810 representing
t he pIayersﬂS?g%o?gP gh8ﬂg$§§gs producers and the |like of the tunes

mainly as texts. 30 The still prcture 2802 | zbe~~~ "~~:. ' ~s used for

sel ecting one of th rali f = t~; gr,Qu the stil
pi cture 2802, a "Prg §%§58£%%¥?§n#§8%hcgﬁggg Ce?ﬁé #q'%'ography‘“%dfton
2852, and aptourdint $2 buclodeo95sLhs of i sht @redl # Sthewd 1o Ipimgtam ef3 2801

through 2819, sDQuBsi dk i IYeeada s LG Al SRE LW ddh %Qelﬂﬁﬂsaegeé :1:1 bed in

the reproduction control information which i s stored on t tical disk

100. Howeveft8- t%%?.#lr #idcanfet o gue isdlantucedded spdaseddshe2 didhl ayed

after switchgngsfir gruamet hee apBibraeyigt.ill picture in response to the
i nput fromthe user. For exanple, 10 when the user presses the "Menu"

button 194 on the renote control 91 while the still picture group 2820
| abel ed "Pictures” Angibgpraghiaes # 1t Badas#t|doiadpord Wi akvios#bei Hea

reproguced is.switched to,the stj]l picture 2 qQut I nterruption
| sobd e BROATAEPS NS, #posnf 4 PRETBAPOTS LRSS e SPRFIATRElEY o
groups 2820p£2826VanBd12846 cahabtese| ent edyndherontiza tidct vkl btihé on 2851

(o sel ected bl 6, L0G A LELp! BEUESA3E02 | Sl SRlied dReySibhyoPigture

2802 20 is S a“stil'l picture’in t ure group 20 (for
exanpl e, thétarited pncsymehpgnizatienodithnthe nrr@m@rmémonnsmuhdof

reproduced. c\é\&?cr#4h%he|%l1%laa%}‘¥f ARG ig%zcéﬁtéd‘@n"é}r?&kf iPREIoR 2853
is selected while the stil Prcture 2802 is displayed,” the still prcture
2802 20 with the reproduc ion start of cell #5; and the display of

ASVOB#4 is started in synchronization with the reproduction
start of cell #7; and display of ASVOB#5 is started in
synchronization with the reproduction start of cell #8.

25 Figure 15 shows exemplary contents of the program
information 1026 and contents of the audio still video
reproduction information search pointer 1028 regarding
each of audio programs #1 through #4. In the example shown
in Figure 15, it is assumed that the reproduction time period

30 of each and every audio cell is 60 seconds (£,4002,000 in
PTS (Presentation Time Stamp)) and that the rerrzsdcc:ilorn
time period of each and every silent cell is 1 second (90,000
in PTS).



25 is switched to another still picture in a simlar manner. For displaying
the still picture 2802, the above-nenti oned ASVOB for the specified video
streamis used. 30 In Figure 28, reference nuneral 2860 represents flat
information indicating the specified still picture acting as a nenu -anong
the plurality of still pictures 2801 through - 63 2810. The flag
information 2860 includes a plurality qfg specified video stream existence
flags 2871 through 2880 respectively corresponding to the plurality of

still pictures 2801 through 2810. Each of the plurality of 5 specified

vi deo stream exi stence flags 2871 through 2880 can be included in, for
exanpl e, the display list 1071 as the specified video stream exi stence flag
1102 shown in Figures 11A through 11D. 10 In the exanple shown in Figure 28
, the still picturd2popeiL6dhghepsceresdlamy Cositanie ettty axdite nenu.

Accor di ngl ystihe widdte rfpAdeuspesh firto Mhaetost 162N @estencedipg) 2872
corresponding to the_still| picture 2802 is get tQ "1" . The val ue of the

1
speci fied VUSSR PRAMI 5L RXFEHENACRT PPRGES2 %1aa§d#%8%@°vqar%gﬁ%m
corresponding.to all the other still pictures 2801 and 2803 t hrough 2810 is
set to "0". Wen the "Menu" button 194 on the renote control 91 is pressed,
the still picture 2802 corresponding to the specified video stream

exi stence flag 2872 hqui®g188 shewralewemnplarys obirstdityeh T eges thiedso of

whi ch other stjll _picture a.s bejng reproduced. The.v of " 0 " of all
the opeci {1 Bt bt debies eiadedtlal LePastassss TRE B el aitrba
the flag 25confespandbng2s60auadocptregramat #B8hangl waakhbwnoinskidnbrei ct ures
280l i&roug 42810 do not include any specified still picture acting as the

menu. ~ The fTag information 2860 can be defined for each 3 0 of a plurality
of audio progranms ( for exanples , a plurality of tunes) included in the

audio title set. Bypishng 4he {logs| g&%@t&#ﬁ SERPeflpl Bed Oy saed - 04
of the plurality of audio programs (for éxanples, a plurality of tunes)
i ncl uded i NTe€RECAVEEHOR| LnEoxaRtigy flQThiregrkeiingdeach| of peellsedl( for

exanpl e, NMepHsohgh¥s ShbhRMNENF1gHERD P! 0GATRe UMM BRbER 1 iF ] §8EENT
tunes) can be 5 retrieved by a comon button (for exanple, the "nmenu"

butt oh5194 &7 - tifel f &fstEned fad) tlgg)qudio data is encoded at a sampling
rate of 48 kHz and 16 bits, and 2ch. In this case, the number

of packs of the silent cells is 96 and the number of packs
of the audio cells is 5760.

20 Figure 18 shows exemplary contents of
ATS_PG_ASV_PBI#1 through #5. In the example shown in Figure
18, it is assumed that the number of still picture packs
is 50.

25 Figure 19 shows exemplary contents of audio still
video unit general information (ASVU_GI).

The addresses 1063 and 1064 (Figure 15) of the audio

still video reproduction information included in the audio

30 still video reproduction information search pointer 1028
can be represented by, for example, a relative address using

the position at which the first ASVOB is recorded as a

reference address. However, so long as the position of the



The present invention is not linmted to the above-described exanple. 10 In
t he above exanple, the specified video stream existence flag 1102 is stored
in the audio still video reproduction information (ATS ASV_PBI) 1029 as
shown in Figures 11A through 11D . However, the storage position of 15 the
specified video stream existence flag 1102 is not limted to this . The
speci fied video stream existence flag_13@2 can be stored in other positions
on the optical disk 100. Alternatively, additional information can be added
to the specified video stream existence flag 1102 and stored. In 20 this
manner, high speed reproduction is realized. For exanple , the area in each

of Figures Ldyemhr khd' &étﬁ@aﬁ"t@i’%}@ﬂﬁo)cémlt‘}@ sgté&leﬂé&e dHQH B Humber

|104 is replaced with a reserved area in each ures 11C and 25 11D (
"browsabl e > apd 1464 Ge@ €%§éc\ms%r%ﬁ%ﬂé?ﬁsttYeﬁe@r@rltt%Ysﬁéérﬁséd vi deo

stream exi stigiee elcaag16L02whenpaind t hadien! ¥timnit Re ddy ougabl gdmdeal . the
nunmber of the audio still_videg Sjlf,lglﬂ%ﬂl i st ASV DLI ST) 1071 referrl ng to

the specifi ed"EOIMEHoR: (ASKP£GT ﬁsc%ﬂ b8SF et YRt PR Ms a0l § eset
ec =__ 5 . ésp&fché hﬁﬁ%ﬂen@é%‘d&b@sﬂun‘ﬁﬁé aadrgssgs|106§ zﬁrﬁ@e.[@n%@%arr~a _
erels nos cified video.strea r..the nu; an en the nupber is not
Tor St SRR SRR T Rar he ShARIE POTRE SR Bat Por e PRECAS e
WhICh |s to:bseferenéé adatessed to. Referring to Figure 10, bit 7 of the
audio still video reproduction node ( ASV DMOD ) 1062 in the audio still 5

vi deo reproduction information search pointer ( ATS_, PG ASV PBI-SRP ) 1028
in the audi otitle skEh altide o extanipleyi cﬁmwrepr:odu:fnjgumrei nitBr nathen AsW| e

(ATS o |

i ndi ca V\%é %%%é%ﬁégﬁﬁ?ﬁ% 1spec T% I?ié cPeo&?tsr ea %f%rgégﬁegrsrensu XTsts 10
in thi s pr owlaw( POIrabhbe caserdthei ﬁtlénltl Pigftunee iASremprdmed i bm node
1062, 11 1Nl Sy f@sPont bak ofA%i%h MRy h{x?b%ﬂ%‘tﬂo'ﬂeres R0 FRECi e

vi deo strea or t menu int program than in t case of recording
the specifi e%lurv‘i’ﬁéol%i’-eaﬁ éRﬂ%?eﬁE@gFPﬁ‘Q tioandn#ghésall bll o A8YV#lvigleo 15

di splay |istréadb PHeShur £EQ7ds Stoavi- gt Ja it £8n Jab?atﬁ&rt@sgbe%we the

reason_is that Wnenthefla is recorded in bit g the ASV reproduction
mode 1882, i¥ePEOPBEEIBPe £F cMiOm HERSIMET e FL ndP<pet?tfi ed Ne¥Ro
stream f or tn'esrmsu _PBItthe ipr egfanedP@g tEsed yobhytsdeskdngsdes Yoes t he

ASV reproductig ] ad of checking 1 the speci.fi i deo
st ream exi sténce ‘%é)? gs%fﬁ?gg\?ﬁ\)n- 12 di spFay i 5‘? %’ﬁ eaD“ ﬁ)l%g gure
10, bit 7 angibrurésofotrhre spedidsing itd dnmbaYebl@tlﬂc#lon#Zmded(ASVot)lv[D)
ATS_ PG, ASV PRI SRE o200 B L Ry £, Froite el TR, il rac pehet e
repr odd8t i ondiﬁpéﬁﬁati@ﬁn&lﬂe@%%\PPﬂW RDAATARyNBEPeEsEE 08daBfeas.

I'n such Casethéé:p%§ e ivd 15t @ nFlor@ain i AUoBce Thadi Lo He tiaaeiqded i n
each of bit 0 bilrt : en bit 7 of the ASV recrcc~.£§~~o" r?g de 1062

is 1, it is Bﬁdéﬁ’mqwt’c% KabeH the —teproguction time of capdig ¢
audio still yhdeemditsipnaytbi He (ASYridduzed together twetludine skilifllvi deo
repr oduct i on i n(:ormatl on (ATS_ASV PBI) 1029 - 66

25
In other words, the display of the still picture
designated by display list #1 of ATS_ASV_PBI#1 is started
when PTS becomes 90,000 during the reproduction of AOB#1l.
The display of the still picture designated by display list
e #2 of ATS_ASV_PBI#1 is started when PTS becomes 90,000 during
tre reproduction of AOB#2. The display of the still picture
designated by display list #3 of ATS_ASV_PBI#l is started
when PTS becomes 5,580,000 during the reproduction of AOB#2.



designated by the audio still video reproduction information search pointer
1028 is the specified video streamused as the nenu . Wien bit 6 of the ASV
reproduction node 1062 is 1, it is understood that the ASVOB reproduced 5

inthe final audio still video display list (ASV DLIST) 1071 in the-audio
still video reproduction information (ATS ASV PBI) 1029 designated by the
audio still video reproduction informaygon search pointer 1028 is the

specified video streamused as the nmenu. By this nethod, 10 the

reproducti on apparatus can always determ ne whether or not there is a

specified video streamused as the nenu, by referring to the specified

position. Referring to Figure 10, bits 7 through 4 of the audio 15 still

vi deo reproduction node (ASY DMOD) 1062 in the audio still video

reproduction infor n’dPFBnt%%élchhr%F‘ﬂ@é?t%O%TS’GPGIQ@/WBI shipe)shigds. in the

audio titl etﬁetaﬁyﬁlmyséf ldhevs€@Q1r ﬁﬂé@dbétisﬁ)lalls@fl@yw heMth@d @ning

(ATS_ASV_PBIT) .1 014 be reserved are case,, the nupper of

the 20 audlBrgfjil‘altF”TU‘F@&Si di <l aySYPEPr?E\S@aﬁEPéT) ‘iﬁ?ti r R ri AP

speci fsed vigpeodueeamdCaintee dscamstat vad sve. t I'Iwg&tﬂlofpﬂctmzsesv g
it is understoo

r eproducti on nod Speci en_t he, nunber ,

that there anHB%s QCIUH(%C}% (.’i%iotgft1 SR Gt Jt‘}fetrrﬂﬂﬁf‘orhnd when t he nunber
is a value 25 ot her t han " (1 through 15), it is understood that the
nunber is the nunbeg, . of th SV DLIST. 1o erred.to. t hi s net hod,

t he reproduction apﬁélgéltrﬁsezc@n %% ?r’f%céa%ﬁ}étﬁ P¥Br H&t Lot s hip

speci fi ed vbdeaeghr ¢da aredbrsyierditfiort Heimpiosy tafornthe dudsl ¢ pecidran andeo
strea by fer i ti ro oR,.i_nf tion
sear ot ooy bier AR il V' 8 Sl tl "Bl I PRl 5T ¢ on
appar at us beepmsiue’étslcm mode 1862 F'\ieﬁfé?slxrbetfthw gure 10 , the 5th byte of
audio title set programinformation (ATS PG 1026 in the audio title set
programinformation table (ATS PG IT) 1012 nay be a reserved area. In such
a case, the nunber &R tkBeauekamBie| |SOwR deg difsnEe | A8t (RsY DAFYT) 1071

referring thepsRRrIdtiRh Vh&e ab@araf:aaua@or gi%@hsl g3 hgnat i Hyig of the
audio title set proramlnformatlon ATS PGLl 26 Specifically when

the ndfber i'drogsablie’s dngbhis GRFeniberhkt |P§-q$6n%epé€|??%°@‘ﬂﬁ% stream
for the rrena'syam:z\mﬁménewittmsbehelﬁuaﬁoan@dmmdrer tﬂmﬂdlepléylofhr ough
255 ) , it 't un%&rﬁhoodthat t he nunber IStP nbr o} thA | ST to
be referred§. “By-thiR FRIHEY, TR TR SRt % pat Ft3Y cah® dét Br i ne
whet her or aaod t#lieloé RAY'sg ASye PBTi#d s\hiogkeo iyt F&amr&nd@pem apdaéhedposi ti on

of the Spec'rf t| On ?gztgﬁéﬁg% l%yo%?réﬂﬁﬁrdf‘gofgﬁahﬁe Wéx?n{r):' &Lﬁrsﬁt

program i nf or e sear per f or med
r epr od@ct | oRPEFEdATUSL HeporEernadi withpar dhe ¢ srlay g‘iﬁ’éa'@-mbl timss

through 50 Qfertitf 28ed4ydnateli | by VitdRd #MakimaRned&dpidf OkTRel OpetiHEVU G )

in the audi o stl || video unit mapagenent_ information (ASVU be a

reserved ar éRIQmPadiqn a lddde, the ntibrbet (ﬁlqtﬁ’ereauaﬁo §'€F?‘%‘aW8€6 spl ay

list (ASV_Digh8TcHd¥ o efies et t Sei spepiétadeyvi deo stream can be recorded
in bits 55 through 25 50 of the audio still video unit general information.
Specifically, when the nunber is "0" , it is understood that there is no
speci f2i5ed vi deo st r ¢ Feprbiacimglgudig pwbegmratnHis ,nasﬁm#ziass aelektedot her

t han "0" t f
the asv ot 1 SFEsct B §5 ay banHRE e R0, aehel o PRIt S BRI e

t he "nenu" Hhﬁttoﬁef_Meothamenm@tmmfoth@J:aq@qop@gs@am ﬁaweAﬁMB#ﬁ&enu -
68 s di Spllasyfgaﬁ"l‘%{t% the mxf b%dcﬁlé ggﬁrahﬁ‘éi‘%;xla?&)éfa@as angydte, ASVOB

for the specifie deo stream for the menu where the specified video

stream f| ag e ATSARSM PRI#ZLY, retfr%rrfeﬁl §p hgsed qfhéhﬁl‘@%ﬁ%do% ASVOB
for they-spesid ifse4 of ATS_ASV_P=-. S:nce the audio program number

1104 of display list #. ci ATS_ASV_PBI#2 is "3", ASVOB#4
is displayed based on the ASV number 1101 of display list
#1.



5 video streamfor the nenu can be assigned to different buttons . For
exanple, it can be structured so that when the "Title" button of the renote
control 91 is pressed, the AMG nenu is reproduced; and when the "menu"
button is pressed, the ASVOH for the specified video streamfor the nenu is
10 reproduced. | NAUSTRI AL APPLI CABI LI TY As descri bed above, according to
the optical disk, 15 reproduction appargtus and reproduction nethod of the
present invention, different specified still pictures (for exanples, nenus)
can be retrieved for different audio progranms (for exanple, different
tunes) included in one audio title, by operating a comon button. 20 The

specified still picture can be displayed with no interruption i n t he sound.
Si nce different speﬂfled sjl| |ct res %for 25 exa@l es, menus)_can be
di spl ayed for diffeld%0 &dP3th BgP BROLEafiAe- T & £ PEr & t1HES), an

S/pt i mum mﬂuo@msi;?)rrﬁls@ awtb:ftorm.emm 1@fpfé1§s¢1ﬂ pRaliidly 16k taudite Phegr amsd-
a=i ous ot her I,catl ops, W rent. to can - ade
by those skFFPga’(auﬁ:tﬁ?é‘ 8 ttli‘/ﬁ Of 'dagﬁgﬂr_ifcslggg"’%% 1§c€b@§%}§e§p| ri

of this i nvbatsle@n oAcctiteli AgVY pumbers Il i mfermjmbldnpt it s¢apeodf the

cl ai nms appe e | ed, to sgri Sel f 69
herein, but Rq% Ei;;EpIt ‘he hﬁ‘ él ?fggbgigg% I ?/é c%%]% rue roxﬁe%#i@%ﬁént
Sheet 10 SEPBEIHBER)EQ{EO.Z thHEO MI@YIIHSD@_WCL\B 1in /HCczmtdambe dvskh sbapti sing:

an audi o dat.gc3lQr ﬁgﬁeaif@sf%eséﬁé'é%eactp!m‘éh%'iib/?a A e%ct%%t()ffggelco data

for at | east one au rogra cture d orage are
storing a plperdlod yi1dgrs .plaadethef epdi Effpctttncmdét hloanare prov1ded

10
When there is no user's operation during the display
duration time period of 5,490,000 (i.e., about 1 minute)
designated by the maximum display time period information
1111 of display list #1, ASVOB#5 is displayed based on the
15 ASV number 1101 of the next display list #2. The display
duration time period 5,490,000 matches the reproduction
time period of audio program #3.

After the reproduction of audio program #3 is

20 completed, audio program #4 is reproduced. When there is

a user's operation during the reproduction of audio program

#3, the display of ASVOB#4 is switched to the display of

ASVOB#5 during the reproduction of audio program #3. When

there is nouser's operation during the reproduction of audio

25 program #3, the display of ASVOB#5 is started simultaneously
with the start of the reproduction of audio program #4.

When the reproduction is started from audio program

#4, ASVU#2 is selected based on the ASVU number 1061

30 corresponding to audio program #4, and ASVU%#2 15 read into
the buffer of the reproduction apparatus befcre Tne z:Zio
program #4 is reproduced. Then, ATS_ASV_PBI#2 1s referred

to based on the addresses 1063 and 1064 of ATS_ASV_PBI.



a managenent’ area for storing reproduction control information which
defines a reproduction order of the plurality of pieces of audio data and a
di splay order of the plurality of pieces of still picture data to be

di spl ayed si mil taneously with the reproduction of the plurality of pieces
of audio date, the reproduction order and the display order being defined
separately, wherein the reproduction-cgptrol information has specified

still picture information indicating specified still picture data to be
i ndependently displayed by a specified operation regardl ess of the display
order of the plurality of pieces of still picture data. 2. An optical disk

accordi ng tindeai thé, fdhertei @isheagpecidt edasbnll et dieplakormpdtoHn

bl ar ar ity ot etes S A AR AL i AS, 2B iRt TR R us for
reproduci ngL10M arfirgidi"ossébspilagnlihe #$Hpt i AAVOBESkisatispl aged badead m 1,

t he reprodugti ratus co i SILRQ4T i .sect,j.on for reading the
plurality é?‘p &ce (ﬁnéﬁkﬁ% ggé% 8ﬁdd%ﬁ§q%bﬂgé% of pi eces of stil

pi cturie data fromthe optical disk; and a reproduction control section for

Gata to be di spl aydd AV oRas F P TLRY. Do SRRy BF Audbfy or

data to be displayed simil'taneous e repro plfurality
of pieces ofs milingefhtia raspobsedincthei vherhe epprationi on coumand.

informatio Lp t o] i nt i S L fiies
specified 21{1? I %hia%?ur‘gfo alte%E aﬁoﬁgge?ﬂesgl u?% i tagg%?ggi e%ggét oflesst%?y pi cture
data i n accoffestlbverwhien hae ARV fliseghgniged -pi éputhls wasemthenaudie

Repl acgnmentp Sheeim Hmibd HYBERe2@42 0146 1ist is referred to in order

to determine the first ASVOB to be reproduced.

Figure 20B schematically shows the relationship

between the reproduction timing of the audio program and

15 the display timing of the still picture when the ASV
reproduction mode 1062 is "browsable".

When the value of the maximum display time period
information 1111 is a value representing "infiniteness",
20 the corresponding ASVOB is continuously displayed until the
user's operation is performed or a command is executed. As
the value representing infiniteness, the maximum value
(i.e., binary value in which all digits are "1") is usable,
but other values are also usable. 1In the case of the
25 "browsable mode", a value representing "infiniteness" can
always be set in the maximum display time period information

1111.

As described above, AOB and ASVOB are reproduced
30 simultaneously by a decoder, unlike the reproduction of VOB.

The reproduction method of VOB and the reproduction
method of AOB and ASVOB are identical with each other in



4. A reproduction apparatus according to claim3, wherein the still picture
information represents that specified still picture data is not included in
the plurality of pieces of still picture data. 5. A reproduction nethod for
reproducing information stored on the optical disk according to claim1,
the nethod conprising the steps of: reading the plurality of pieces of

audio data and the plurality of pieces,qf still picture data fromthe
optical disk; and controlling a display order of the plurality of pieces of
still picture data to be displayed sinmultaneously with the reproduction of

the plurality of pieces of audio data in accordance with the reproduction

control lnfﬂw@twaeow@ﬁfsmaw%nsagpo@ftpmnttro@éﬂﬁkgrl&@dr&idﬁﬁa tél?c%l% ep of
specifying the specified still picture data anong_the 8Iurallt pi eces

of still pittteErabianin HOWSV&ancelMi thet ﬁé5§pé2;f f AEYOBy i Ihhepiidpe@

i nf or mat i oninformat €8h 08 CEt LM NB HOEh-@CLRF SMAL § BnCh AL THhai n¥hex f?rgthe
specified stjll Elcture information represents that specified st pi cture
data is notPInt¥E®8ed in the plurality of pieces of still picture data. 7. A
recordgsng nmedi um havi ng recorded thereon a program for causing a

reproducti on appar us to c out a.r 0 hod for r oduci ng

i nf ormati on stored %ﬁl}%%&%f‘%‘%@@%gt}f% aﬂﬁf’ﬁl’?ﬁam%fé&e?% t he
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optical dis 81 PPAG* 3 -di spl ay order of the plurality of pieces of
still picture data to be displayed simltaneously with the reproduction of
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data. In the case of VOB, the audio information and the video
information are multiplexed together and recorded on the
optical disk as one system stream. In the case of AOB and
ASVOB, the audio information and the video information are
15 recorded in different areas of the optical disk as different

system streams.

A second difference is in the synchronization method

of the audio information and the still picture information.

20 VOBs are processed for reproduction by a decoder one by one.

An STC, which is a reference clock, is reset by an SCR (System

Clock Reference) in the "pack header" in the first pack of

the system stream. The decoder refers to the STC to output

the audio information and the still picture information at

25 the output timing represented by the PTS in the "packet
header" in each pack.

AOBs and ASVOBs are processed for reproduction
simultaneously by a decoder. A plurality of ASVOBs to be

i
(28]

reproduced in synchronization with an AOB are read from the
czz.cal disk and input to the decoder before the AOB. The
ASVOBs input to the decoder are not displayed immediately,
unlike the VOB. The ASVOBs are decoded in accordance with
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I ncl udes the step of specifying the specified still picture data anong the
plurality of pieces of still picture data in accordance with information.
8. A recording nmediumaccording to claim7, wherein the specified still
picture information represents that specified still picture data is not

included in the plurality of pieces of ghill picture data. .Au. A A3. A(F . A
e. AL. AN A" . A, . A .Aa9. A3E . A9. A& ANO. A(. A% AL. A% A" . A" . AS{L. A& . A A
L. AL. As. AFu . A A;sY . AAAA? AlY.A . Aa .A(s.A@A( .AL.A .A

.AL. A@. AYaL. A(s. AL. AIN. A A(".A(".A( .AL. A& A9. A; & A% A& A(L. Al u% As. A
9. An. A( 9. ALY hAMIERA It dode AAGRAAL LVoMrBtBpeciFa day{ly, The STC, which

is the reference clock, is reset by the SCR in the first
pack of each ASVOB. The ASVOB is decoded in accordance with
the PTS in the packet. It can be considered that the
5 post-decoding data of the plurality of ASVOBs to be
reproduced in synchronization with the AOB is accumulated
in the decoder, but actually, pre-decoding ASVOB data is

accumulated in an appropriate buffer in the decoder.

10 When the ASVOB is completely input to the decoder,
the ACB is read from the optical disk and input to the decoder.
When the AOB is input to the decoder, the STC as the reference
clock is reset by the SCR in the first pack of the AOB in
a similar manner to the case of the VOB. The decoder refers

15 to the STC to output the AOB at the output timing represented
by the PTS in each pack header.

The information indicating the output timing of the
ASVOB is stored in the display list, which is included in
20 the PGC information. The area of the optical disk storing
the information indicating the output timing of the ASVOB
is different from the area of the optical disk storing the
ASVOB. The information indicating the output timing of the
ASVOB is supplied to the decoder separat?ly from the ASVOB.
25 Each ASVOB in the decoder is not output in synchronization
with the S8TC, but is output in accordance with the
information indicating the output timing of the ASVOB stored

in the display list.

30 Thus, the oczTrzt timing of the AOB is determined by
the PTS accompenyinz e *C3 itself, whereas the output
timing of the ASVOB is determined by the information in the
display list which is stored in a different area from the
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Cursor buttons 198 are used for moving the cursor

upward, downward, rightward and leftward to select an item.

5 An "enter" button 196 is used for finalizing the
item selected by the cursor. When the cursor is positioned
on the item, the item is displayed with a selection color
defined by item color information 1in a management
information pack. When the selection of the item is

10 finalized by pressing the "enter" button 196, the item is
displayed with a finalization color defined by item color

information in the management information pack.

Buttons 199 are used for instructing the DVD player
15 1 to perform operations such as "“reproduction", "stop",
"pause", "fast forward", "rewinding" and the like. The

buttons 199 are common with other AV apparatuses.

Figure 23 shows a structure of a DVD player 1 in an
20 example according to the present invention. As shown in
Figure 23, the DVD plaver 1 includes a drive mechanism
section 81, an optical pickup 82, a mechanismcontrol section
83, a signal processing section 84, an AV decoder section
85, the remote control receiving section 92, and a system

25 control section 93.

The drive mechanism section 81 includes a table (not
shown) on which the DVD 100 is set, and a motor (not shown)
for clamping and rotating the DVD 100 set on the table. The

Le}
(o)

motor is, for example, a spindle motor. The table on which
-~e DVD 100 is to be set moves inward and outward the chassis
by an eject mechanism section (not shown). The user sets

the DVD 100 on the table where the table is outside the
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5 The mechanism control section 83 controls a
mechanism system including the drive mechanism section 81
for driving the DVD 100 and the optical pickup 82 for reading
a signal stored on the DVD 100. Specifically, the mechanism
control section 83 adjusts the speed of the motor in

10 accordance with the position of the track indicated by the
system control section 93. The mechanism control section
83 also controls the movement of the optical pickup 82 by
controlling an actuator (not shown) of the optical pickup
82. When the accurate position of the track is detected by

15 servo control, the mechanism control section 83 waits for
a desired physical sector and then continuously reads
signals from the desired physical sector.

The signal processing section 84 processes the
20 signal read by the optical pickup 82 with amplification,
waveform rectification, binarization, demodulation, error
detection, and other processing. The signal read by the
optical pickup 82 is converted into digital data and stored
in a buffer memory 93a of the system control section 93 on

25 a logical block-by-logical block unit.

The system control section 93 includes a CPU 93b.

Reproduction processing performed by the reproduction
apparatus (for example, PGC reproduction control processing,

30 program reproduct-on control processing, and the like) can
be stored on & Tecc-dirc —edium in the form of a program.

Such a recording medium can be a floppy disk or a CD-ROM.

The program stored on the recording medium is installed in
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u& () - —(((c‘)i)s)k) )dz.r.)i‘]v<e:!({r{ot shown). The CPU 93b executes the program
installed in the system control section 93 from the recording
medium. Thus, the system control section 93 can execute

5 reproduction processing corresponding to the installed
program.

The AV decoder section 85 includes an ASVOB system

decoder section 103, an AOB system decoder section 104, and

10 a VOB system decoder section 88. The AV decoder section 85

is structured so as to operate these three system decoders

103, 104 and 88 to operate synchronously or asynchronously

with one another. To the ASVOB system decoder section 103,

an ASVOB including still picture data is input. To the AOB

15 system decoder section 104, an AOB including audio data is

input. To the VOB system decoder section 88, a VOB for video

title set menu including audio data and video data in a
multiplexed state and the like are input.

20 The ASVOB system decoder section 103 receives an
ASVOB stream and distinguishes a stream ID and a sub stream
ID in the header of each packet included in the ASVOB stream
from each other to divide the ASVOB stream into a video packet,
a PCI (highlight) packet, and a sub video packet.

25
The AOB system decoder section 104 receives an AOB
stream and divides the data based on the packet header
included in the AOB stream.
30 The VOB system decoder section 88 -eceives a VOB

stream and distinguishes a stream ID and& & siz s-ream ID
in the header of each packet included in the VO3 stream from
each other to divide the VOB stream into an audio packet,
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a video packet, a PCI (highlight) packet, and a sub video
packet.

The AV decoder section 85 includes a highlight

5 buffer 94, a video buffer 96, a sub video buffer 105, an
audio buffer 99, a highlight decoder 95, a video decoder

87,

a sub video decoder 98, an audio decoder 100, a

synchronization adjustment section 102, and a video mixing

section 101.

‘10

The highlight information output from the PCI

(highlight) packets of the ASVOB system decoder section 103
and the VOB system decoder section 88 is temporarily stored
in the highlight buffer 94.

15

The video packets output from the ASVOB system

decoder section 103 and the VOB system decoder section 88

are temporarily stored in the video buffer 96.

20

The sub video packets output from the ASVOB system

decoder section 103 and the VOB system decoder section 88

are temporarily stored in the sub video buffer 105.

The audio packets output from the AOB system decoder

25 section 104 and the VOB system decoder section 88 are
temporarily stored in the audio buffer 99.

The highlight decoder 95 decodes the highlight

information from the PCI (highlight) packets which is stored
30 in the highlight buffer 94, The decoded highlight

information is output to the system control section 93.

The video decoder 87 decodes the video data stored
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The audio decoder 100 decodes the audio data stored
in the audio buffer 99. The output from the audio decoder

100 (decoding result) is output as an audio output.

10 The video mixing section 101 mixes the output from
the video decoder 87 (decoding result) and the output from
the sub video decoder 98 (decoding result) to generate one
piece of video data. The output from the video mixing
section 101 is output as a video output.

15

The synchronization adjustment section 102 manages
the synchronization of operations of the highlight decoder
95, the video decoder 87, the sub video decoder 98 and the
audio decoder 100.

20

Before starting the reproduction, the system
control section 93 determines whether the reproduction mode
is video-oriented or not. When the reproduction mode is
determined to be video-oriented, the video manager is read

25 based on the information read from the volume £ile management
area.

The system control section 93 refers to the PGC

management information table for the menu of the wvideo

30 manager to calculate a recording address of the program chain
for the volume menu. The system control section 93
reproduces and holds inside the recording address. When the

recording address of the program chain for the volume menu
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video object from the optical disk 100 and reproduces the
video object in the following manner.

The VOB is input to the AV decoder section 85. A
decode stream instruction "VOB reproduction" is given to

the AV decoder section 85 from the system control section
93,

The VOB stream input to the AV decoder section 85
is divided into various packs included in the VOB stream
by the VOB system decoder section 88. Audio, video, sub
video, and highlight information packs are respectively
input to the audio buffer 99, the video buffer 96, the sub
video buffer 105, and the highlight buffer 94. The
highlight buffer 94 buffers only the highlight information

in the PCI (highlight) packet in the highlight information
pack.

The data input to each buffer is input to the audio
decoder 100, the video decoder 87, the sub video decoder
98, and the highlight decoder 95 for decoding.

The eucé-c -nformation for the menu is output from
the audio decccsz 100. The output from the video decoder
87 and the output from the sub video decoder 98 are mixed

together by the video mixing section 101. The mixing result
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a result, the button information or the like of each menu

is stored in the memory-in the system control section 93.

In this manner, a video menu for allowing the user
to select one of a plurality of titles is displayed.

Figure 24 shows an exemplary menu.
10
The user views the video menu shown in Figure 24,
and selects and finalizes one of a plurality of items in
the video menu. For example, the user selects and finalizes
the item in which he/she is interested.
15
It is assumed that the user designates a menu item
number corresponding to either one of "title 1", "title 2"
or "title 3" shown in Figure 24 using the remote control
9]1. The systemcontrol section 93 receiving the designation
20 of the menu item number from the remote control 91 refers
to the button information of the highlight information in
the PCI (highlight) pack included in the VOB of the video
menu which is being reproduced to execute the control command
corresponding to the designated number. The button
25 information is pre-stored in the memory. The control
command is, for example, "PlayTitle #n", wherein, "n"
represents the title number to be reproduced.

For executing the command "PlayTitle #n", the system
30 control section 93 refers to a title sea-cn pointer table,
which is a part of the audio manager, tc cszterr:>-~ the audio

title set (ATS) and the title number 2 the ATS.
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When the audio title set is selected, the system
control section 93 outputs a control signal to the mechanism
control section 83 and the signal processing section 84 to
reproduce the audio-title set management information of the
selected audio title set, sequentially reads the audio title
set PGC information search pointers, which are a part of
the audio title set management information, and determines
the PGC information of the program chain for starting the
reproduction of the title to be reproduced.

When the PGC information is determined, the system
control section 93 outputs a control signal to the mechanism
control section 83 and the signal processing section 84 to
reproduce the determined PGC information and hold the PGC
information in the inside buffer for PGC information.

When the PGC information for starting the
reproduction of the title is held, the system control section
93 refers to the held PGC information to obtain the ASVU
number of the first audio program information. The system
control section 93 refers to the audio still wvideo unit
general information (ASVU_GI) corresponding to the ASVU
number to read the ASVOB corresponding to the first audio
program of the PGC information from the optical disk and
input the audio still video unit general information to the
AV decoder section 85. A decode stream instruction "ASVOB
reproduction" is given to the AV decoder section 85 from
the system control section 93. The AV decoder section 85
divides the ASVOB into packs and packets by the ASVOB system
decoder section 103 and stores the packs and packets in the
corresponding buffers.

The size of the video buffer 96 needs to be equal

10
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to or greater than the maximum value of the sum of the sizes

of the ASVOBs in the ASVU. In order to guarantee that the
optical disk 100 is reproducible by any player, all the
reproduction apparatuses-are -required to-include-a video
5 buffer 96 of a certain capacity or greater. The certain
capacity is the maximum value of the total data amount of
the ASVOBs included in the ASVU. In this example, the
maximum value is 2 Mbytes. One I picture is 100 kbytes to
200 kbytes, and thus the 10 to 20 I pictures can be reproduced
10 together with the audio information.

When all the ASVOBs included in the ASVU are

completely input to the ASVOB system decoder section 103,
neither the highlight decoder 95, nor the video decoder 87,

15 nor the sub video decoder 98 performs decoding. When all
the ASVOBs are stored in the corresponding buffers, the audio
object to be reproduced and the recording address thereof

are determined by the audio title set program information

table and audio title set cell reproduction information

20 table. The AOB determined in this manner is reproduced by
a control signal output to the mechanism control section

83 and the signal processing section 84.

The AOB read from the optical disk 100 is input to

25 the AV decoder section 85. A decode stream instruction "AOB
reproduction" is given to the AV decoding section 85 from

the system control section 93. The AOB is made into an audio
stream by the AOB system decoder section 104. The audio
stream is input to the audio decoder 100 through the audio

30 buffer 99. Thus, the audio data is prepared to be output.
When the audio data is prepared to be output, the STC
(reference clock) in the synchronization adjustment section

102 is reset by the SCR in the first pack of the AOB. The
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started, the first I picture of the ASVOB, and the highlight
information and the sub picture information for the menu

5 item which is to be displayed in an overlapping state with
the I picture are decoded and output at the instruction of
the synchronization adjustment section 102. It is not
guaranteed that the PTS is described in all the packets of
the AOB, but the audio decoder 100 outputs the audio data

10 while supplementing the PTS.

The system control section 93 hold the still picture
reproduction information of the PGC information. The still
picture reproduction information includes the display

15 timing of the still picture. The system control section 93
outputs the display control information of the still picture
information to the synchronization adjustment section 102
of the AV decoder section 85 in accordance with the display
timing of the still picture reproduction information. The

20 display control information includes a wait period until
the I picture of the ASVOB to be updated is designated and
the update thereof is displayed. The synchronization
adjustment section 102 instructs the video decoder 87 to
output the designated I picture at the designated timing

25 in accordance with the input display control information.

In other words, the ASVOB is output in accordance
with the display timing information stored in an area which
is different from the area storing the ASVOB, unlike the

30 case of the 20T or VOB.

In this manner, before the audio data is reproduced,
the ASVU data corresponding to the audio data is all stored
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in the corresponding buffers. Therefore, the highlight
buffer 94, the video buffer 96, and the sub video buffer
105 need to have a capacity larger than that of the buffer

defined in the- MPEG2--or DVD-Video Standard.

Figure 25 is a flowchart of an exemplary operation
of the DVD player 1 when the “menu" button 194 of the remote
control 91 is pressed.

10 When the user presses the "menu" button 194 of the
remote control 91, the remote receiving section 92 receives
a signal indicating that the "menu" button 194 has been
pressed (step S2501).

15 The system control section 93 determines whether or
not there exists a specified video stream existence flag
having value "1" among the specified video stream existence
flags corresponding to the program (PG) which is currently
reproduced in the held PGC information (i.e., whether the

20 specified video stream exists or not) (step S2502).

When it is determined that all the specified video
stream existence flags are “"0" in step S2503, the AMG menu

reproduction processing (Figure 27) is retrieved (step
25 S2504).

When it is determined that there exists a specified
video stream existence flag having value "1" among the
specified video stream existence flags in step S2503, the

30 specified video stream reproduction process:ng (Figure 26)
is retrieved (step S2505).

Figure 26 is a flowchart of specified video stream
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reproduction processing. The specified video stream
reproduction processing indicates reproduction of a
specified still picture among a plurality of still pictures
-corresponding to the--audio-program. The specified still
5 picture is, for example, used as a menu for allowing the

user to select one of the plurality of still picture groups.

The system control section 93 sends display control
information which instructs the display of the ASVOB for
10 the specified video stream from the held PGC information
to the synchronization adjustment section 102 {(step S2601).
The ASVOB for the specified video stream is, for example,
the final ASVOB in the ASVU.

15 The synchronization adjustment section 102
instructs the video decoder 87 to display the I picture
designated by the display control information (step S2602).

The video decoder 87 outputs the I picture used for
20 the menu among the I pictures held in the video buffer 96
to the video mixing section 101 (step S§2603).

The synchronization adjustment section 102
instructs the sub video decoder 98 to display the sub video

25 designated by the display control information (step S2604).

The sub video decoder 98 cutputs the sub video used
for the menu among the sub videos held in the sub video buffer
105 to the video mixing section 101 (step S2605).
30
The video mixing section 101 mixes the I picture used
for the menu which is output from the video decoder 87 and
the sub video used for the menu which is output from the
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An image in-which the I picture for the menu and the
5 sub video for the menu are superimposed is output to the

video output (step S2608). The image is displayed on, for
example, the TV monitor 2 connected to the DVD player 1.

The user can watch the image displayed on the TV monitor
2.
10

Figure 27 is a flowchart of AMG menu reproduction
processing. The AMG menu reproduction processing indicates
reproduction of the AMG menu, which is a video menu for
allowing the user to select the title to be reproduced among

15 a plurality of titles shown in Figure 24.

The system control section 93 reads an audio manager
based on the information read from the volume file management
area (step S2701).

20

The system control section 93 refers to the PGC
management information table for the menu of the audio
manager to calculate the recording address of the program
chain of the volume menu, and reproduce and hold inside the

25 recording address (step §2702).

When the recording address of the program chain of

the volume menu is held inside, the system control section

93 refers to the held PGC information to calculate the video

30 object (VOB) to be reproduced and the recording address
thereof on the optical disk 100 (step S2703).

When the video object to be reproduced is determined,
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section 84 to read the determined video object (VOB) from

the optical disk 100 and reproduce the video object (step
5 S2704).

The VOB system stream is input to the AV decoder
section 85. Simultaneously, a decode stream jnstruction
"VOB reproduction" i1s given to the AV decoder section 85
10 from the system control section 93 (step S$2705).

The VOB stream input to the AV decoder section 85
is divided into various packs (i.e., audio, video, sub video,
and highlight information packs) included in the VOB stream

15 by the VOB system decoder section 88 (step S2706).

The packs are respectively input to the audio buffer

99, the video buffer 96, the sub video buffer 105, and the

highlight buffer 94 (step S2707). The highlight buffer 94

20 buffers only the highlight information in the PCI
{highlight) packet in the highlight information pack.

The data input to each buffer is input to the audio
decoder 100, the video decoder 87, the sub video decoder
25 98, and the highlight decoder 95 for decoding (step S2708).

The audio information for the menu is output from

the audio decoder 100. The output from the video decoder

87 and the output from the sub video decoder 98 are mixed

30 together by tome w:deo mixing section 101 and output (step
§2709).

The output from the highlight decoder 95 is read into
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5

Figure 28 shows an image of a title which can be
created by the specified wvideo stream reproduction

processing described with reference to Figure 26.

10 In Figure 28, reference numerals 2801 through 2810
represent still pictures reproduced with high quality audio
information. The dotted arrows represent the order of
display of the still pictures.

15 Figure 28 shows a still picture group 2820 labeled
"Pictures", a still picture group 2830 labeled *Biography",
and a still picture group 2840 labeled "Credits"”. Herein,
the term “still picture group" refers to a plurality of one
or more still pictures which are grouped together.

20

The still picture group 2820 includes still pictures
2803 through 2806 which are photos of players of tunes and
pictures related to the tune. The still picture group 2830
includes still pictures 2807 and 2808 representing summary

25 of the career and list of works of the players of the tunes
as texts and photos. The still picture group 2840 includes
still pictures 2809 and 2810 representing the players,
recording engineers, producers and the like of the tunes
mainly as texts.

30

The still picture 2802 labe_el "Me:r_" 15 used for
selecting one of the plurality of stil’ picture groups. On
the still picture 2802, a "Pictures" button 2851 and a
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"Biography" button 2852, and a “"Credits" button 2853 are
displayed.

The still pictures 2801 through 2810 shown in Figure

) 28 are reproduced in the order described in the reproduction
control information which is stored on the optical disk 100.
However, the still picture 2802 is structured so as to be
displayed after switching from another arbitrary still
picture in response to the input from the user. For example,

10 when the user presses the "Menu" button 194 on the remote
control 91 while the still picture group 2820 labeled
"Pictures" are reproduced, the still picture which is being
reproduced is switched to the still picture 2802 without

any interruption in sound reproduced. As a result, the any

15 one of the still picture groups 2820, 2830 and 2840 can bhe
selected.

When the "Pictures" button 2851 is selected while

the still picture 2802 is displayed, the still picture 2802

20 is switched to a still picture in the still picture group
2820 (for example, the stil)l picture 2803) without any
interruption in sound reproduced. When the "Biography"
button 2852 or the “Credits" button 2853 is selected while

the still picture 2802 is displayed, the still picture 2802

25 is switched to another still picture in a similar manner.

For displaying the still picture 2802, the
above-mentioned ASVOB for the specified video stream is
used.

30

In Figure 28, reference numeral 2860 represents flac
information indicating the specified still picture acting

as a menu among the plurality of still pictures 2801 through
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2810. The flag information 2860 includes a plurality of

specified video stream existence flags 2871 through 2880
respectively corresponding to the plurality of still
pictures 2801 through 2810. Each of the plurality of

5 specified video stream existence flags 2871 through 2880
can be included in, for example, the display list 1071 as
the specified video stream existence flag 1102 shown in
Figures 11A through 11D.

10 In the example shown in Figure 28, the still picture
2802 is the specified still picture acting as the menu.
Accordingly, the wvalue of the specified wvideo stream
existence flag 2872 corresponding to the still picture 2802
is set to "1". The value of the specified video stream

15 existence flags 2871 and 2873 through 2880 corresponding
to all the other still pictures 2801 and 2803 through 2810
is set to "0". When the "Menu" button 194 on the remote
control 91 is pressed, the still picture 2802 corresponding
to the specified video stream existence flag 2872 having

20 the value "1" is displayed regardless of which other still

picture is being reproduced.

The value of "0" of all the specified video stream

existence flags 2871 through 2880 included in the flag

25 information 2860 indicates that the plurality of still

pictures 2801 through 2810 do not include any specified still
picture acting as the menu.

The flag information 2860 can be defined for each
30 of a plurality of audio programs (for examples, a plurality

of tunes) included in the audio title set.

By using the flag information 2860 defined for each
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794 tunes) :anlu ed in the audlo title set different

specified still pictures (for example, menus) for different
audio programs (for examples, different tunes) can be

5 retrieved by a common button (for example, the "menu" button
194 of the remote control 91).

The present invention is not 1limited to the
above-described example.
10

In the above example, the specified video stream
existence flag 1102 is stored in the audio still wvideo
reproduction information (ATS_ASV_PBI) 1029 as shown in
Figures 11A through 11D. However, the storage position of

15 the specified video streamexistence flag 1102 is not limited
to this. The specified video streamexistence flag 1102 can
be stored in other positions on the optical disk 100.
Alternatively, additional information can be added to the
specified video stream existence flag 1102 and stored. 1In
20 this manner, high speed reproduction is realized.

For example, the area in each of Figures 11A and 11B

("slide show mode") which stores the program number 1104

is replaced with a reserved area in each of Figures 11C and

25 11D (“browsable mode"). 1In the case where the existence of
the specified video stream existence flag 1102 is permitted

only in the "browsable mode", the number of the audio still

video display list (ASV_DLIST) 1071 referring to the
specified video stream for the menu can be recorded in the

30 reservec zr=z. Specifically, when the number is "0", it is
understocc et tnere is no specified video stream for the

menu; and when the number is not "0", it is understood that

the number is the number of the ASV_DLIST, which is to be
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referred to.

Referring to Figure 10, bit 7 of the audio still

video reproduction mode (ASV_DMOD) 1062 in the audio still

5 video reproduction information search pointer

(ATS_PG_ASV_PBI_SRP) 1028 in the audio title set audio still

video reproduction information table (ATS_ASV_PBIT) 1014

may be a reserved area. In such a case, a flag indicating

whether or not the specified video stream for the menu exists

10 in this program (PG) can be recorded in bit 7 of the ASV

reproduction mode 1062. In this case, it is easier to confirm

that there is no specified video stream for the menu in the

program (PG) than in the case of recording the specified

video stream existence flag 1102 in the audio still video

15 display list (ASV_DLIST) 1071 shown in Figures 11A through

11D. The reason is that when the flag is recorded in bit

7 of the ASV reproduction mode 1062, it is possible to confirm

that there is no specified video stream for the menu in the

program (PG) merely by checking bit 7 of the ASV reproduction

20 mode 1062 instead of checking all the specified video stream
existence flags 1102 in the display list 1071.

Referring to Figure 10, bit 7 and bit 6 of the audio

still video reproduction mode (ASV_DMOD) 1062 in the audio

25 still video reproduction information search pointer
(ATS_PG_ASV_PBI_SRP) 1028 in the audio title set audio still

video reproduction information table (ATS_ASV_PBIT) 1014

may be reserved areas. In such case, a specified video
stream existence flag can be recorded in each of bit 7 and

30 bit 6. When bit 7 of the ASV renroduc:tion mode 1062 is 1,

still video display list (ASV_DLIST) 1071 in the audio still
video reproduction information (ATS_ASV_PBI) 1029
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in the audio still wvideo reproduction information

(ATS_ASV_PBI) 1029 designated by the audio still video

reproduction information search pointer 1028 1is the

specified video stream used as the menu. By this method,

10 the reproduction apparatus can always determine whether or

not there is a specified video stream used as the menu, by

referring to the specified position.

Referring to Figure 10, bits 7 through 4 of the audio

15 still video reproduction mode (ASV_DMOD) 1062 in the audio
still wvideo reproduction information search pointer
(ATS_PG_ASV_PBI_SRP) 1028 in the audio title set audio still

video reproduction information table (ATS_ASV_PBIT) 1014

may be reserved areas. In such a case, the number of the

20 audio still video display list (ASV_DLIST) 1071 referring
the specified video stream can be recorded in bits 7 through

4 of the ASV reproduction mode. Specifically, when the
number is "0", it is understood that there is no specified
video stream for the menu; and when the number is a value

25 other than "0" (1 through 15), it is understood that the
number is the number of the ASV_DLIST to be referred to.

By this method, the reproduction apparatus can determine
whether or not there is a specified video stream and specify

the position of the specified video stream, by referring

30 to the audio still video reproduction information search
pointer 1028. As a result, the search performed by the

reproduction apparatus becomes easier.
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s' 109&' () - se0%p¥qgram oZnformation table (ATS_PG_IT) 1012 may be a
reserved area. In such a case, the number of the audio still
5 video display list (ASV_DLIST) 1071 referring the specified
video stream can be recorded in the 5th byte of the audio
title set program information (ATS_PG) 1026. Specifically,
when the number is "0", it is understood that there is no
specified video stream for the menu; and when the number
10 is a value other than “0" (1 through 255), it is understood
that the number is the number of the ASV_DLIST to be referred
to. By this method, the reproduction apparatus can
determine whether or not there is a specified video stream
and specify the position of the specified video stream, by
15 referring to the audio title set program information 1026.
As a result, the search performed by the reproduction
apparatus becomes easier.

Referring to Figure 8, bits 55 through 50 of the
20 audio still video unit general information (ASVU_GI) in the
audio still video unit management information (ASVUI) 811
may be a reserved area. In such a case, the number of the
audio still video display list (ASV_DLIST) 1071 referring
the specified video stream can be recorded in bits 55 through
25 50 of the audio still wvideo unit general information.
Specifically, when the number is "0", it is understood that
there is no specified video stream for the menu; and when
the number is a value other than "0" (1 through 63}, it is
understood that the number is the number of the ASV_DLIST
30 to be referred to.

In the above-described example, when the "“menu"
button 194 of the remote control 91 is pressed, the AMG menu
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where the specified video stream flagis 1. Alternatively,
" the ‘display of the AMG menu and the ASVOB for the-specified
5 video stream for the menu can be assigned to different
buttons. For example, it can be structured so that when the
"Title" button of the remote control 91 is pressed, the AMG
menu is reproduced; and when the "menu" button is pressed,
the ASVOB for the specified video stream for the menu is

10 reproduced.
INDUSTRIAL APPLICABILITY

As described above, according to the optical disk,
15 reproduction apparatus and reproduction method of the
present invention, different specified still pictures (for
examples, menus) can be retrieved for different audio
programs (for example, different tunes) included in one
audio title, by operating a common button.
20
The specified still picture can be displayed with
no interruption in the sound.

Since different specified sill pictures (for
25 examples, menus) can be displayed for different audio
programs (for example, different tunes), an optimum menu

can be displayed for each of the plurality of audio programs.

Various other modifications will be apparent to and

30 can be rezZ:2+ ~ade by those skilled in the art without
deparzinc fror wne scope and spirit of this invention.
Accordingly, it i1s not intended that the scope of the claims

appended hereto be limited to the description as set forth
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AMENDED CLAIMS
1. Anoptical disk, comprising:

an audio data storage area for storing a plurality of pieces of audio data for at least
one audio program;

a still picture data storage area for storing a plurality of pieces of still picture data;
and

a management area for storing reproduction control information which defines a
reproduction order of the plurality of pieces of audio data and a display order of the
plurality of pieces of still picture data to be displayed simultaneously with the
reproduction of the plurality of pieces of audio date, the reproduction order and the
display order being defined separately,

wherein the reproduction control information has specified still picture
information indicating specified still picture data to be independently displayed by a
specified operation regardless of the display order of the plurality of pieces of still picture
data.

2. An optical disk according to claim 1, wherein the specified still picture information
represents that specified still picture data is not included in the plurality of pieces of

still picture data.

3. A reproduction apparatus for reproducing information stored on the optical disk
according to claim 1, the reproduction apparatus comprising:

reading section for reading the plurality of pieces of audio data and the plurality of
pieces of still picture data from the optical disk; and

a reproduction control section for controlling a display order of the plurality of
pieces of still picture data to be displayed simultaneously with the reproduction of the
plurality of pieces of audio data in accordance with the reproduction control information,

wherein the reproduction control section specifies the specified still picture data
among the plurality of pieces of still picture data in accordance with the specified still

picture information.,
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represents that specified still picture data is not included in the plurality of pieces of still

picture data.

5. A reproduction method for reproducing information stored on the optical disk
according to claim 1, the method comprising the steps of:

reading the plurality of pieces of audio data and the plurality of pieces of still
picture data from the optical disk; and

controlling a display order of the plurality of pieces of still picture data to be
displayed simultaneously with the reproduction of the plurality of pieces of audio data in
accordance with the reproduction control information,

wherein the step of controlling includes the step of specifying the specified still

picture data among the plurality of pieces of still picture data in accordance with the

specified still picture information.

6. A reproduction method according to claim 5, wherein the specified still picture
information represents that specified still picture data is not included in the plurality of

pieces of still picture data.

7. A recording medium having recorded thereon a program for causing a reproduction
apparatus to carry out a reproduction method for reproducing information stored on the
optical disk according to claim 1, wherein the reproduction method includes the steps of:
reading the plurality of pieces of audio data and the plurality of pieces of still
picture data from the optical disk; and
controlling a display order of the plurality of pieces of still picture data to be
displayed simultaneously with the reproduction of the plurality of pieces of audio data in

accordance with the reproduction control information,
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wherein the step of controlling includes the step of specifying the specified still
picture data among the plurality of pieces of still picture data in accordance with

information.

8. A recording medium according to claim 7, wherein the specified still picture
information represents that specified still picture data is not included in the plurality of

pieces of still picture data.



