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20 . BACKGROUND ART
know_aoptical disks for storing
infarmation to be

Conventional |y
audi'o informati on and novi ng picture
reproduced therefrominclude conpact di sks{CDs)

and 25 | aser di sks (LDs). A CDis an optical disk having
a di aneter of 12 cm and stores digital data obtained by encodi ng
musi c

I nformati on using an encodi ng technol ogy referred to as 30
| i near PCM CDs have been utilized as a medi um for “storing digital
data for music applications. An LD is an optical disk
havi ng-a di aneter of - 2-
DESCRIPTION

INFORMATION STORING DISK, REPRODUCTION APPARATUS, AND
REPRODUCTION METHOD

TECHNICAL FIELD

The present invention relates to an information

storing disk for storing a system stream, and an appara-

10 tus and a method for reproducing the system stream from

the information storing disk. In particular, the present .

invention relates to an information storing d4disk for
allowing a plurality of reproduction apparatuses having
different levels of performance, such as data processing
15 speed, to have the same wait time before the reproduction

of the system stream starts, and an apparatus and a

method for reproducing the system stream from the infor-
mation storing disk.

20 BACKGROUND ART

Conventionally known optical disks for storing
audioc information and moving picture information to be

reproduced therefrom include compact disks (CDs)

and
25 laser disks (LDs).

A CD is an optical disk having a diameter of

12 cm and stores digital data obtained by encoding music
information using an encoding technology referred to as

30 linear PCM. CDs have been utilized as a medium for

storing digital data for music applications.

An LD is an optical disk having a diameter of



30 cmand stores noving picture information, along with audi o

knfar len, in the formof analog signals. LDs have been utilized as
a medium for storing anal og data for video applications such as
novies. 5 Recently, new types of optical disks have been
I ntroduced. One of such new types of optical disks is an optical disk

havi ng a dianeter of about 12 cmwhich_- 2 - realizes long-tine
recording/storing and a sufficiently 10 high quality by efficient

conpressi on of nusic informa- tion and/or noving picture information
neluding audio a0 oo 1P JEILOD. mbOLLECH LR 1 AR M: &h SkalBRgAulich®
structure with data transm ssion A conmputers and

conmmuni cat i on deaude@ infnrnatien, r dhatthee| foraspfy anglog signals. LDs

Under such cir cugilanassen aatiﬂiaéaatdsorh s:haams for stERdingN #hatBg data
realizes storlng and reprod uctlon o a wth a higher quality

aud
than conpact di sE@Th¥idefapplica ‘b‘é‘ﬁﬁnﬁ'éﬁh ﬁs“‘?lYé"ﬁ 2n i nf or mati on
storing nmedsum an 20 optical disk in conformty with the DVD Vi deo

format have been d an t a C
realizes storing and rep‘rac/) t?%% ﬂ audi at‘ngPp%ih(&glhrhMé ﬁlwg %e
| i near PCM 96 kHntxbdicedanfinen®f sumdyaevw types gf WHW@JM#‘ER;GS an

format, it is '”Pi&:ﬂé&f 69 skePhadsRg 25 alawteﬂuaﬂtahbueearz R&Y which
audi o

rrultl-surround I nforpation qrallt ud|o i nf ormation.
sto % ly

Hi gh quality audit®afstZegohPagnsine 5@@9"‘5 ing opn
requires aibi gh diightquaktiey bpeedfikcitht cowpiresdsda. of music informa-

tion and/or moving picture information including audio .
information. Another type of optical disk has a file
structure with which data transmission with computers and

communication devices is performed relatively easily.

Under such circumstances, an information storing
medium which realizes storing and reproduction of audio
data with a higher quality than compact disks have been
demanded. As such an information storing medium, an

20 optical disk in conformity with the DVD-Video format have
been developed and implemented. Such an optical disk
realizes storing and reproduction of audio data of a high
quality of linear PCM, 96 kHz-24-bit sampling. However,
with the DVD-Video format, it is impossible toc reproduce

25 high guality linear PCM multi-surround audio information
or higher quality audio information.

High quality audio data contains a large amount

of data and thus requires a high data transfer speed of
30 audic data.

The present inventors have found, through many

years of research and development on optical disks for



The present inventors have found, through many years of research and
devel-opnent on optical disks for

- 3-
stori:ng high quality audio data, that the wait tine

before the start
of reproduction of high quality audio data causes various probl ens.

5 Before the start of reproduction of information stored on
an optical disk, the wait tinme is requirged, which is the tine period
from when one system streamto be r3

epr oduced anpbng one or nore system
streans stored on the optical disk is determ ned until the

reproduction of 10 = the one systemstreamis started. The wait tine is
al so r ef epteging daighe quilakty uguddag ofata, A Bhatalthy yelt time
reproduction appakat-ds&hd avtdst dbll eepHlod ¥l dn 06 high RAIADIBRNaadisuch

as data pr ocesshralq:as%%%%,esus{r%%lilalushal\)/reoblems. different start-up peri ods.

Before the start of reproduction of information
stored on an optical disk, the wait time is required,
which is the time pericd from when one system stream to
be reproduced among one or more system streams stored on

the optical disk is determined until the reproduction of

10 the one system stream is started. The wait time is also

referred to as the "start-up pefiod" . A plurality of

reproduction apparatuses having different 1levels of
performance, such as data processing speed, usually have
different start-up periods.

15

In the case of, for example, high gquality audio

data having a stream structure of the MPEG format, the
start-up period includes time period T,

time period T,
and time period T,.

Time period T, is a period required
for the reproduction apparatus to seek to the position,
on the optical disk,

20

storing the audio data. Time
period T, is a period from when the audio data is input

to a decoder until the first correct decoded audio data

is output from the decoder. Time period T, includes a

period for adjusting output timing of a system stream

with reference to a PTS (Presentation Time Stamp) includ-

25

ed in the system stream and a period for examining

whether or not the audio data included in the system

stream is correct. Time period T, is a period for

transition of a muting circuit in an analog output
section from a mute state to a non-mute state.

30

In the case where a system decoder and an audio
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15 . In the case of, for'exanple, high quality audio dat a
havirig a stream structure of the MPEG format, the start-up period

i ncl'ydes time period T[err], time period T[err], and tinme period
T[err]. Time period T[err] is a period required 20 for the reproduction
apparatus to seek to the position, on the optical disk, storing the
audi o dat a. Ti me period Tlerr]_ig a period fromwhen the audio
data is input to a decoder until the first correct decoded audi o.data
is.output fromthe decoder. Time period T[err] includes a 25 period for

adj usting output timng of a system stream, wi.th reference to a PT
(Presentation Ti ﬁ@cgfjﬁgfp)ari%c"}%a?mm" ated{n; ﬁ%@%t%ﬁ’r%aﬂ?aﬁﬁ“ﬁgeg

peri od for exan Bnngeparate WSEkhether shartt-hp pedioddasafurthededxtentibd

Yansition of a ROEPRECorroent GETE bt PElhihs BaBBh B KRB P25

t71'n an analog C
mite state to a O/ exapination on whether o nofke thecawfdeedataydsem
decoder andsan aggh@ect need to be performed separately. - -4-

When the start-up period is extended, malfunction

- that the output timing for the system stream is not

properly adjusted may undesirably occur in a specific

10 reproduction apparatus and thus the leading audio data in
the system stream is not reproduced.

When a plurality of reproduction apparatuses have

different start-up periods, the inter-tune interval of an

1S optical disk varies in accordance with the reproduction
apparatus used. In such case, disk creators cannot
uniformly set the inter-tune interval} which is signifi-

cantly disadvantageous to the disk creators and users.
20 DISCLOSURE OF INVENTION

According to one aspect of the invention, an
information storing disk includes at least one system
stream stored thereon. The at least one system stream
25 includes a silent cell for defining a silent period and
an audio cell for defining audio data to be reproduced
after the silent period. The silent period is a period
to be silent, which is from when one system stream to be
reproduced among at least one system stream is determined

30 until reproduction of an audio cell included in the one
system stream is started.

In one embodiment of the invention, the silent



deqbder are accommodated in separate chassis or nounted
LSl s, _the start-up period is further extended
t hezout put tim ng based on the PTS and the exam nation on whet her or

not the audio data is 5 correct need to be perforned separately.

When the start-up period is extended, nalfunction t hat the out put
timng for the systemstreamis not

on separate
because adj ust nent of

. Sy: s _properly adjusted may undesirably
occur in a specific 10 reproduction apparatus and thus the | eading audio
data in the system streamis not reproduced. When a

plurality of reproduction apparatuses have different start-up .
periods, the i periedndnciiudes| =of paripd regpired Bysie v &eprodyction
accordance‘Mtrhﬁﬁﬁkéﬁﬂéggﬁﬁéfoane systéRPaizkbdm 4efbe rdprdiitied ammngli sk
creators cannot ] unlforn1¥ set the inter-tune i.nterval,. Wi hé&h
signifi- ahne§Shi QBB IWELGRFETEE™ A8 8?%?1'&1@5%?’%’% IFERTEUCT 20
DI SCLOSURE OF | dWENTOENthe one system stismon disigstarved.aspect of the

i nvention,_an i nformation storing disk includes at | east one system
stream stoted thereon. The at |east one system stream 25 i ncl udes a

silent cell for defini nnaosel emboddment ofd the invgntiemo the|ipfprma-
defining audio daty LRoPengCRLSHUEEHther includes information indicating
the order of reproducing a plurality of system streams.
The silent period is a period to be silent, which is from
10 when reproduction of one of the plurality of system
streams is terminated until reproduction of an audio cell

included in the next system stream is started..

In one embodiment of the invention, the silent
15 cell and the audio cell each include audioc data encoded
in an identical encode mode, and an output level of the

audio data included in the silent cell is substantially
Zero.

20 In one embodiment of the invention, the system
stream includes a time stamp for defining output timing
at a prescribed interval, a presentation period of the
audio cell is determined based on a difference between a

first time stamp and a final time stamp included in the

25 audio cell, -and the silent period is determined based on

a difference between a first time stamp and a final time
stamp included in the silent cell.

According to another aspect of the invention, a

30 reproduction apparatus for reproducing information stored

on an information storing disk is provided. The informa-

tion storing disk including at least one system stream

stored thereon. The at least one system stream includes



after the silent period. The silent period is a period

_ to be silent,
whicH is fromwhen one systemstreamto be

repr oduced anong at | east
one systemstreamis determined 30 until reproduction of an audio cel
i ncluded in the one system streamis started. In

one enbodi nent of the invention, the silent

I ncl udes a period required by a reproducgi an
system streamto be reproduced anong at
determ ned until reproduc-

peri od
apparatus after one
| east one system streamis
tion of the one systemstreamis started. 5

I n one enbodi nent of i ntd _Qn, info a2 ks i '
further includes®i ﬁf‘%rgpn‘g:t F%\r'llﬁl trf&%gﬁ‘%%g‘“{g 4 n?ﬁ%enggreE%?ﬁr e%{r?{) uci%%&go
plurality of systeblsfpgadefining agyfdiaidatr per bed repraduaed itepethe

silent, which isgf{@fk period. The silent period is a period to be
silent, which is from when one system stream to be
reproduced among at least one system stream is determined
untii reproduction of an audioc cell included in the one
system stream is started. The reproduction apparatus
includes a reading section for reading a system stream to

be reproduced among the at least one system stream stored

10 on the information storing disk, and a reproduction

section for reproducing a part of the silent cell and
reproducing the audio cell, from a point in the silent
cell included in the read system stream.

15 In one embodiment of the invention, the silent

period includes a period required by a reproduction
apparatus after one system stream to be reproduced among
at least one system stream is determined until reproduc-

tion of the one system stream is started.
20

In one eﬁbodiment of the invention, the informa-
tion storing disk further includes information indicating
the order of reproducing a plurality of system streams.
The silent period is a period to be silent, which is from

25 when reproduction o©of one of the plurality of system
streams is terminated until reproduction of an audio cell

included in the next system stream is started.

In one embodiment of the invention, the silent
30 cell and the audio cell each include audio data encoded

in an identical encode mode, and an output level of the

audio data included in the silent cell is substantially
Zero.
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10 : when reproduction of one of the plurality of system

streanms is
term®nated until reproduction of an audio cell i ncl uded in the next
system streamis started. I n one enbodi nent of the
i nvention, the silent 15 cell and the audio cell each include audio data

encoded in an identical encode node, and an output |evel of the
audio data included in the silent cell is substantially zero. 20

I n one enbodi nent of the invention, the Bystem stream i ncl udes a
~time stanmp for defining output timng . at a prescribed interval, a
presentation period of the audio cell is determ ned based on a

di fference between a In oher ¥mbdddineiitanpf atthea ifividitiome shensystem
i ncluded in the

5 audio.cel |, ,and the silent period is d ' R
baced on PP PERIBRE: m s1ME (gt FOE SEEIRTnkS otk il ng
stanp included iatt&epriesgribggl | interval, a presentRtionli pgriodamd fHehe
ff] fgﬂm ?}‘ OL hgt g%ﬁ&iboaeli i280geterRRhedUphkel dPPar alitser¥Unde BOEWEER ta

. on an information storing disk is provided. The
informa- S fisntstémenF@m and | adtiRph tivgsetane dnpglided rdnthe
stored thereon. Ihaial ckiast apae thessdNehit! pPildi iy Fetermined based on

a difference between a first time stamp and a final time

stamp included in the silent cell.

10 According to still another aspect of the inven-

a reproduction method for reproducing information -
stored on an information storing disk is provided. The

information storing disk includes at least one system
stream stored thereon.

tion,

The at least one system stream
includes a silent cell for defining a silent period and

an audio cell for defining audio data to be reproduced
after the silent period.

15

The silent period is a period
to be silent, which is from when one system stream to be
reproduced among at least one system stream is determined

until reproduction of an audioc cell included in the one
system stream is started.

20

The reproduction method
includes the steps of reading a system stream to be
reproduced among the at least one system stream stored on
the information storing disk, and reproducing a part of

25 the silent cell and reproducing the audio cell,

from a

point in the silent cell included in the read system
strean.

In one embodiment of the invention, the silent
period includes a period required by a reproduction
apparatus after one system stream to be reproduced among
at least one system stream is determined until reproduc-
tion of the one system stream is started.

30
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-6- - a silent cell for defining a silent period and an audio

cell Yor defining audio data to be reproduced after the silent period.
The silent period is a period to be silent, which is fromwhen one
system streamto be 5 reproduced anong at | east one systemstreamis
determ ned until reproduction of an audio cell included in the one
systemstreamis started. The reproduction appar at us I ncl udes a
readi ng section for reading a system stthnTto be reproduced anong the
at | east one system stream stored 10 on the information storing di sk,
and a reproduction section for reproducing a part of the silent cel
and r epr oduci ng t h@nawmheo emdddidermaf pchatinventios| | the informeel

included in the gead, §¥8§r§mg3 &Eéﬁnkurgﬂér includes ﬁ?aﬁﬂﬁt‘im‘)ﬁhﬁge&t%g
the invention, thé siflen perio Fncl Udes & period require y a
repr oducti on they raen R FeRFOSHE1ngs e RINTHKY PHeSYEPPBISEEGaMTFoNg

at |east one syswga Ei1ea perdIEHE R period tbeB"eOQH.Q.tr?tr)ut . whitdm][is()fﬁrbﬂe
?ESeﬁ%/iSE)ﬁm Lree?mlml : :’:E:—ggrg 'uc%g.on of one of I_rghghep uré)ﬂ@?mof stys em
streams is terminated until reproduction of an audio cell

included in the next system stream is started.

In one embodiment of the invention, the silent
10 cell and the audic cell each include audio data encoded
in an identical encode mode, and an output level of the

audio data included in the silent cell is substantially
zero.

15 In one embodiment of the invention, the system
stream includes a time stamp for defining output timing
at a prescribed interval, a presen"tation periocd of the
audio cell is determined based on a difference between a
first time stamp and a final time stamp included in the

20 audio cell, and the silent period is determined based on
a difference between a first time stamp and a final time
stamp included in the silent cell.

Thus, the invention described herein makes

25 possible the advantages of .providing an information
storing disk for allowing a plurality of reproduction
apparatuses having different levels of performance, such

as data processing speed, to have an equal wait time
(start-up period) before the reproduction of a system

30 steam starts, and an apparatus and a method for reproduc-
ing the system stream from the information storing disk.

These and other advantages of the present inven-



tion storing disk further includes information indicating
,of reproducing a plurality of system streans. The silent period is a
pertod to be silent, which is from 25 when reproduction of one of the
plurality of system . streans is termnated until reproduction of an
audi o cel |l i ncluded in the next systemstreamis started.

I n one enbodi nent of the invention, the silent 30 cell and the audio
cell each include audio data encoded - 9 - in an identical encode node,

and an out put |evel of the audi o data included in the silent cell is
substantial ly zero. -7-

I'n one enbodi nept 4f A8 | PNEGHE OBpPa@ntY SE€ Mthose EHERIRdNEhuddse aattne
stanmp for defining output tlmn%a at a gtescribed i &erval {1ed
presentation pePPER dgieading and, HpYREgrpn %nGeﬂthiSEE Bgﬁﬁycﬁkgal e

di ff ﬁr ence betwaggcziption With tdeferirmp tnche fdowdnpaneisgadpaviobeded
in the

t he order

5 BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows a data structure of a system
stream 210 in conformity with the MPEG format;

10 Figure 2A shows the relationship between the
audio packs Al through A6, and the SCR and PTS included
in each of the audio packs Al through A6;

Figure 2B shows timing for reproducing the system
15 stream 210;

Figure 3 shows a data structure of a system
stream 310 stored on an optical disk in a.first example
according to the present invention;

20
Figure 4A shows the relationship between the
audio packs S1 through 88 and Al through BR1l4, and the SCR
and PTS included in each of the audio packs S1 through S8
and Al through Al4;
25

Figure 4B shows timing for reproducing the system
stream 310;

Figure 5 shows a structure of a reproduction

30 apparatus 400 in the first example according to the
present invention:;

Figure 6A shows an external appearance of an



audio cell, and the silent period is determ ned based on a difference
between a first tine stanp and a final tine stanp included in the
silent cell. 10 According to still another aspect of the inven-
tion, a reproduction nethod for reproducing information stored on an
information storing disk is provided. The information storing disk

i ncludes at | east one system stre stored thereon. The at | east one
system stream 15 includes a silent ce for defining a silent period and
an audio cell for defining audio data to be reproduced after the
silent period. The silent period is a period to be silent, which is
from when one syoptirailr@iskt dnpa secondrelsaBgieCeppRingt te cthe prsent
system stream i S; gebRtRbned 20 until reproduction of an audio cel

i ncluded in the one . system streamis started. The reproduction

met hod i ncludes the steps of reading a systemstreamto be

repr-oduced anong the at FdgsireorGB sybboes &t rxsstseetlion of thd heptical

i nformati on. storj di gk, Cj ar e, Ll

and reprodﬁ%ing ?E%kadgﬁo ce l%@?%gﬁfaéﬂgmﬁlg ﬁ%?%%rggn?héagiFgﬁtggé?%gkk

i ncluded in the feyentjioresm stream I'n one

enbodi nent of the invention, the silent 30 period includes a period

required by a reproduction apparatus after one systemstreamto be
repr oduced anong FLIURR 6G e A ianharged FreseeterkiArgluNiey of
repr oduc- theObpiiddl @DSkSYfl €hestetwnd exdniledaccording to the

10 present invention;

Figure 6D shows pits formed in the optical disk

in the second example according to the present invention;

15 Figure 7A shows a track structure of the optical
disk shown in Figure 6A;

Figure 7B shows a sector structure of the optical
disk shown in Figurxe 6A;

20
Figure 8 shows a logical structure of the optical
disk shown in Figure 6A;
Figure 9 shows a8 data structure of an audio
25 manager:
Figure 10 shows a data structure of an audio
title set;
30 Figure 11 shows an exemplary structure of an

audic object (AOB):

Figure 12 shows a data structure of PGC informa-



I n one enbodi ment of the invention, the infornma-
Jfurther includes information indicating
plurality of system streans. The silent period is a period to be

silent, which is from5 when reproduction of one of the plurality of

system streans is termnated until reproduction of an audio cel
included in the next system streamis_st3rted. I n one

enbodi ment of the invention, the silent 10 cell and the audio cell each
i ncl ude audi o data encoded in an identical encode node, and an out put

| evel of the . audhﬁ q%gf ingluded,in_the silent cell is substantially
zero. 15 tion ang ekt cHBLATARFLCBf t he i nvention, ‘the system

streamincludes a time stanp for defining output timng at a

prescribed interval,.a ptesen L ON_ per, f 0 atelihtke$nal
det erm ned based on a dﬁé? ?5%3%#5% W§3%8§CQ dig&ram sho%&gb 2 na
structure of a DVD player,

5 apparatus;

tion storing disk
the order of reproducing a

which is a reproduction
Figure 14 shows an example of PGC forming a
title;

10 Figure 15 shows an example of a program informa-

Figure 16 shows an example of cell information:

15 Figure 172 shows a process for reproducing audio
data without displaying a still picture:
Figure 17B shows a process for reproducing audio
data without displaying a still picture:;
20
Figure 1BA shows a process for reproducing audio
data while displaying a still picture:;
Figure 18B shows a process for reproducing audio
25 data while displaying a still picture:
Figure 19 shows a conventional process for
reproducing audio date;
30

Figure 20 shows a schematic flow for reproducing
a program;

Figure 21 shows a schematic flow for reproducing



first tinme stanp and a final tinme stanp included in the 20 audi o cel |,

and the silent period is determ ned based on

a difference between a

first tine stanp and a final tine stanp included in the silent tell.

Thus, the invention described herein nakes 25
of providing an information

repr oducti on

as data processing speed, to have an equa

possi bl e t he advant ages

storing disk for allowing a plurality of

appar at uses havi ng gi&%egent | evel s of performance, such
wait tinme (start-up

period) before the reproduction of a system 30 steam starts, and an

appar atus and a nethod. for reproduc- .
i nformation st or PndSR%GRg audio cell;

present inven-

10

is

20

25

30

ing the system stream fromthe
These and ot her advantages of the
-0-

Figure 22 shows a flow for reproducing a silent
cell;

Figure 23 shows a flow for reproducing a continu-
ously reproduced cell;

Figure 24 is a DVD player and peripherai devices
connected thereto; and

Figure 25 shows a remote controller used for
operating the DVD player.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, the present invention will be
described by way of illustrative examples with reference
to the accompanying drawings.

(Example 1)

Figure 1 shows a data structure of a system
stream 210 in conformity with the MPEG format. An

optical disk can include at least one system stream 210
stored thereon.

The system stream 210 can include a plurality of
elementary streams. The elementary streams are classi-
fied into a video elementary stream for storing moving
picture information and an audio elementary stream for
storing audio information. Each of the plurality of
eleﬁentary streams is divided into a plurality of packs.

Each of the plurality of packs has a length of 2 Kbytes.



tion will become apparent to those skilled in the art upon readi ng and
.under standing the follow ng detail ed description with reference to the
acconpanyi ng draw ngs. 5

BRI EF DESCRI PTI ON OF DRAW NGS
Figure 1 shows a data structure of a system

stream 210 in conformty
with the MPEG format; 10 Fi gure 2A shows the relationship
bet ween t he audi o packs Al through, A6, and the SCR and PTS i ncl uded
in each of the audi o packs Al through T Fi gure 2B shows
timng for reproducing the system 15 stream 210;

Fi gure
3 shows a data structure of a system stream 310 stored on an %c%ical

disk in a first exanpl el® the ;e¥EFRLRg SRPWhelBr SEIHTS ndent FOR: SX
Fi gure 4A showsstheameRBbi 08stbpmd@taaind idio elemetitapackscddmt hrthegh
S8 and Al through Al4, and the . nd_ PT$, .| .Jded in
audi o packs S1 gﬁ??ﬁ'ﬁh %ﬁream 2 and’nﬁlut%%ouaghgifﬁ;giég bt NaG8ER Q‘_;a%!%%ure
4B shows tini ng2R0kr r Sepduisinalite efseedio packs 220 are respectively

5  represented by denotations Al through Al4.

Each of the plurality of audio packs 220 includes

‘a pack header 222, a packet header 224 and a data field
226.

10

In the pack header 222, data in conformity with
t+he MPEG format such as, for example, a pack start code,

an SCR (System Clock Reference) and an MUX (multiplex)
rate are described.
15

In the packet header 224, data in conformity with
the MPEG format such as,

packet length,

for example, a stream ID, a

an STD (System Target Decoder) buffer
scale size, and a PTS

{Presentation Time Stamp) are
20 described.

The packet header 224 includes an area for
storing a DTS (Decoding Time Stamp) which defines decod-
ing timing of data as required by the MPEG format, but
such an area is not used for audio elementary strean.

25 The  stream ID described in the packet header 224

is a code indicating the type of data stored in the data

field 226. For example, when the data stored in the data

field 226 is audio data, code "10111101"
the packet header 224 as the stream ID.

is described in
30

A sub stream ID is described in the first eight

bits of the data field 226. The upper five bits of the

eight bits of the sub stream ID indicate an encode type.
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stream 310;
30
i nvention;
_10_

i nvention;

* apparatus 400 in the first exanple according to the

Figure 5 shows a structure of a reproduction
pr esent
Fi gure 6A shows an external appearance of an
optical disk in a second exanple according to the present

Fi gure 6B shows a cross section of the optical

disk in the second exanple accordi ng to jtjre present

10

15

20

25

30

The encode format can be i.PCM, AC3, DTS, or the 1like.
The lower three bits of the eight bits of the sub stream
ID indicate an identification number of the sub stream.
The identification number is any one of 0O through 7. A
system stream can include a maximum of 8 audio elementary
streams. The maximum of 8 audio elementary streams can
be identified using the identification numbers.

The SCR in the pack header 222 and the PTS in the
packet header 224 are used for adjusting the synchroniza-

tion between decoding of the audioc pack and decoding of
a sub video pack.

Figure 2A shows the relationship between the
system stream 210 including the plurality of audio packs
Al through A6, and the SCR and the PTS included in each
of the audio packs Al through aA6.

When a reproduction apparatus reproduces the
system stream 210 stored on the optical disk, the repi'o—
duction apparatus sets the SCR included in the leading
audio pack Al in the system stream 210 as an initial
value of an STC (System Time Clock), which is a reference
clock. Then, the reproduction apparatus inputs the audio
packs A2 through A6 following the audioc pack Al to a
decoder at the timing indicated by the SCR with reference
to the STC. The decoder decodes the input audio packs.
The decoded audio packs are externally output from the
decoder at the timing indicated by the PTS.

The present inventors analyzed problems which can
occur when high gquality audio data is reproduced using

the data structure of the system stream shown in Figure

5



i nvention; Figure 6C is an enl arged cross-sectional view of
the optical disk in the second exanpl e according to the 10 pr esent

i nventi on; Figure 6D shows pits forned in the optical disk
in the second exanpl e according to the present invention; 15
Figure 7A shows a track structure of the optica

di sk shown in Figure
BA, Figure 7B shows a sector structure of the optica
di sk shown in Figure 6A; 20 - 15 Figure 8 shows a | ogica

structure of the optical di sk shown in Figure 6A
Figure 9 shows a data structure of an audio 25 manager

Figure 10 showslaagel atted rxepueduction amedhod shown |theFdgure 230 The
Figure 11 shows aa,@¥@"RARhaAYHY WA Pihédhescribed below.

The inventors have noticed that the timing for

5 initiating the STC (i.e., the timing for resetting the

STC)} should be a point of attention. As described above,
in accordance with the reproduction method shown in
Figure 2A, the STC is reset when the leading audio pack
Al in the system stream 210 is reproduced. Before the

10 reproduction of the leading audio pack Al starts,

a wait
time for preparing for the reproduction -is required.

Since the wait time varies in accordance with the pro-
cessing capability of the reproduction apparatus used,
the time for reproducing the leading audio pack Al varies

in accordance with the type of reproduction apparatus.
As a result,

15

the time for resetting the STC also

undesirably varies in accordance with the type of

reproduction apparatus.

20 This point will be described in more detail.

Reproduction of information stored on an optical
disk requires a wait time from when one system stream to

be reproduced among one or more system steams stored on

25 the optical disk is determined until the reproduction of

the one system stream is started. The wait time varies

in accordance with the capability of the reproduction

apparatus, and generally tends to be shorter in higher-

level apparatuses and longer in lower-level apparatuses.

30 The wait time is also referred to as the

“start-up
period".

In the case of, for example, high quality audio



audi o object (AOB): Figure 12 shows a data structure of PGC

i nf orma- - 11 - tion and cel
i nf or mati on; Figure 13 is a bl ock diagram showi ng an

i nt er nal structure of a DVD player, which is a reproduction 5

appar at us; Figure 14 shows an exanple of PGC formng a

title; 10 Fi gure 15 shows_angexanpl e of a program i nforna-
tion;

data having a stream structure of the MPEG format, the
start-up periocd includes time period T,, time period T,
and time period T,. Time period T, is a period required
for the reproduction apparatus to seek to a position, on
5 the optical disk, storing the audio data. Time period
T_ is a period from when the audio data is input to a
decoder until the decoded audio data is output from the
decoder. Time period T_ includes a period for adjusting
output'timing of a system stream with reference to a PTS
included in the system stream and a period for examining
whether or not the audio data included in the system

10

stream is correct. Since the examination on the audio
data is usually performed before the audio data is output
in accordance with the PTS, time period T. equals to a
15 pexriod obtained by subtracting the SCR from the PTS.
Time period T,A is a period for transition of a muting

circuit in an analog output section from a mute state to
a non-mute state.

20 A plurality of reproduction apparatuses having

different levels of performance, such as data processing

speed, have different start-up periods because time

period T,, time period T.,, and time period T, vary in
accordance with the type of reproduction apparatus.

25

For example, reproduction apparatuses commercial-

ly available currently have time periocd T, (seek period)

of several ten milliseconds to about 500 milliseconds.

However, time period T, depends on, for example, the

30 torgue of a motor for rotating the optical disk mounted

on the reproduction apparatus. Accordingly, there can be

reproduction apparatuses having time period T, of =a

maximum of several seconds. As can be appreciated from



Figure 16 shows an exanple of cell information; 15

Figure 17A
shows a process for reproduci ng audi o

data wi thout displaying a still
pi ctiur e; Figure 17B shows a process for reproduci ng audio
data without displaying a still picture; 20 Fi gure 18A shows
a process for reproducing audio data while displaying a stil
pi cture;

Fi gure 18B shows a process for reproduci ng audi o
25 data while displaying a still prcidre;

Figure 19
shows a conventional process for reproduci ng audi o dat a; 30
Figure 20 shows a schematic flow for reproducing a program

Fi gure 21 shows thezehewaluesl,| oviher gexpiadlu@ nyaries by the order of

several hundred milliseconds in accordance with the type
of rebroduction apparatus.

Time period T_ depends on the algorithm adopted by
the I:eproduction apparatus for decoding. Time period T,
varies by the order of several hundred milliseconds in

accordance with the type of adopted algorithm.

10 Time period T, also varies by the order of several

hundred milliseconds in accordance with the performance

of the circuit mounted on the reproduction apparatus.

Figure 2B shows the timing for starting the
reproduction of the same system stream 210 in two repro-
duction apparatuses #1 and #2 of different types.

i5

Reproduction apparatus #1 has a lower level of

performance than that of reproduction apparatus #2.

20 Reproduction of the system stream 210 by reproduction

period than
reproduction
start-up period #1 >

apparatus #l1 requires a longer start-up
reproduction of the system stream 210 by
apparatus #2. In other words,
start-up period #2.

25 '

In reproduction apparatus #1,

after start-up
period #1,

the STC is reset based on the SCR of the

leading audio pack Al at time a2. As a result, the

reproduction of the system stream 210 starts at time a2.

30 In contrast in reproduction apparatus #2, after start-up

period #2, the STC is reset based on the SCR of the

leading audio pack Al at time al. As a result, the

reproduction of the system stream 210 starts at time al.



- 12 - a | eading audio cell; Figure 22 shows a flow

for reproducing a silent cell; 5 Figure 23 shows a fl ow
for Teproducing a continu- ously reproduced cell;

Figure 24 is a DVD player and peripheral devices 10 connected thereto;
and Figure 25 shows a renote controller used for

operating the DVD pl.ayer. 15 -~ 1g8BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON

The present inventors have found that the time
for starting the reproduction of the system stream varies
in accordance with the type of reproduction apparatus.
In the example shown in Figure 2B, time a2 when the

5 reproduction apparatus #1 starts the reproduction of the
leading audio pack Al in the system stream 210 corre-
sponds to a time when the reproduction apparatus #2
starts the reproduction of the fifth audio pack A5 in the
system stream 210.

10

Hexreinafter, a data structure of a system stream
and a method for reproducing the system stream according
to the present invention will be described. A data
structure of a system stream and a method for reproducing
the system stream according to the present invention are
suitable for reproducing high guality audio data.

15

Figure 3 shows a data structure of a system

stream 310 stored on an optical disk in a first example
20 according to the present invention.

In the example shown in Figure 3, the system
stream 310 is formed of one audio elementary stream. The
system stream 310 includes a silent cell 312 for defining
a silent period and an audio cell 314 for defining the
audio data to be reproduced after the silent period. The

silent cell 312 and the audio cell 314 each include a
plurality of audio packs 320.

25

30 The silent periocd is defined as a period to be

silent, which is from when one system stream 310 to be
reproduced among at least one system stream 310 is

determined until the reproduction of an audio cell 314



Hereinafter, the present invention wll be
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ing the order of reproducing a plurality of system steaps
stored thereon, the silent period is defined as a period
to be silent, which is from when the reproduction of one
of the plurality of system streams is terminated until

the reproduction of an audio cell included in the next
system stream is started.

In the example shown in Figure 3, the silent cell
312 includes audio packs S1 through 8B, and the audio

cell 314 includes audio packs Al through Al4. The data

structure of the audio packs S1 through S8 and the data
structure of the audio packs Al through Al4 are identical
with the data structure of the audio pack 220 shown in

Figure 1. The silent cell 312 can include N-piece audio

packs, and the audio cell 314 can include M-piece audio
packs. N and M are each an arbitrary integer one or
greater.

The audio data contained in the audio packs Sl
through S8 and the audio data contained in the audio
packs Al through Al4 are encoded in an identical encoding

mode since the silent cell 312 and the audio cell 314 are

included in one MPEG stream. The identical encoding mode

refers to that all the encoding attributes such as encode

format (e.g., LPCM, AC3) and sampling rate are identical.

The output level of the audio data contained in

the audio packs S1 through S8 is substantially zero. In

other words, audio data which substantially represents
silence when being ocutput is stored in the silent cell

312. It is not essential for defining the silent period

20

to the acconpanyi ng draw ngs.
(Exanple 1) Figure 1 shows a data structure of a system
stream 210 in conformty with the MPEG fornat. An optical disk can
I ncl ude at

el enentary streans.

picture information and an audi o el ementary

of
tedEac%Xth?he



In the exanple shown in Figure 1, the system stream 210 is fornmed of
one audi o el enentary stream The system stream 210 i ncludes a
plurality of audio packs 220. The plurality of audio packs 220 are
respectively 5 represented by denotations Al through Al4.

Each of the plurality of audio packs 220 i ncl udes a pack header 222,
a packet header 224 and a data field ~ 20 -226. 10 In the

pack header 222, data in conformty with t he MPEG format such as, for
exanpl e, a pack start code, an SCR (System C ock Reference) and an

MUX (rmul tipl ex) t d Lpe C
header 224, dat 5: h|ar‘1t c%%?ors%ﬁ?tvﬁiﬁ;ép 8 t% E‘g |\7p‘td(§"¥ o‘riﬁgta sél}g#%g, E?OI;E?‘E
exanpl e, a stre@hlent gcell 3l cist FubgtantidliyDze;t emARr §escmidbeder)
3uf fer bed Tﬁcﬁieg.cﬁb,tz%ﬁre%gdv&{l:’}%é Blrlﬁaaeﬁhataaoat‘ar];& Sna e aitqé& cellDTS
escri bed. e cket header e es_an area.for stori a
(Decoding Ti o Sifiy= WHPEn SR GRsteAriss =EFo” " Shikgon fom BE qae) hsed
requi red bp t he dvBEd dheatsilmrit period bycboarralddngs anoutisey cliorcwudi o
el ementary stream 25 The stream | D described in the packet

header 224 is a code indicating the type of data stored in the data
field 226. For exanpl e, ThenPThecantainedr i iapchofiarhe audio fpagks Bl

is audio data, cegeoudiRldildOdt t8ed888ibbEd11N314 defihl® RIMK iR SForR24
as the stream | Dc'outggtting the decoded audio packs from the decoder.
10 Accordingly, the difference between the PTS contained in
the leading. audio pack Al of the audio cell 314 and the

PTS contained in the final audio pack Al4 of the audio

cell 314 nearly equals to a presentation period of the
audio cell 314. Thus, the presentation period of the

15 audio cell 314 is determined based on the difference
between the first PTS and the fina; PTS in the audio cell
314.

The PTS contained in each of the audio packs Sl

20 through S8 of the silent cell 312 defines the timing for
outputting the decoded audio packs from the decoder. The

PTS in each of the auvdio packs S1 through S8 does not
define a presentation period of the silent cell 312 but
defines the silent period before starting the reproduc-

25 tion of the system stream 310 including the silent cell
312. Accordingly, the difference between the PTS con-
tained in the leading audioc pack S1 of the silent cell

312 and the PTS contained in the first audio pack Al of

the audio cell 314 continued after the silent cell 312

30 equals to the silent period of the system stream 310.
Thus, the silent period of the system stream 310 is
determined based on the difference between the first PTS

in the silent cell 312 and the first PTS in the audio



A sub stream|IDis described in the first eight
field 226. The upper five bits of the
| D ¢ ndi cate an encode type.

bits of the data
eight bits of the sub stream

- T4 -

The encode format can be LPCM AC3, DTS, or the like. The | ower three
bits of the eight bits of the sub stream IDindicate an identification
nunber of the sub stream

through 7. A5

streans. The maxi mum of 8 audi o el ementary streans can
using the identi

The idenjj fication nunber is any one of O
system stream can i nclude a maxi num of 8 audi o el enentary

be identified

L} gak) ; i, th k head
22 and the PTERILE %%ggsgmg’é%ﬁe?f‘“er gPezfzf‘laer@ﬁ%e??fjﬂr C g the

synchroni za-
a sub video pack.
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head or adjusting the
ti on between decodi ng of the audi o pack and decodi ng of

The silent! JHELidA SHEVSthEe PdedmOnsti-@aRet IEEN
defined by the silent cell 312 is utilized by the repro-
duction apparatus as the period for absorbing a variation

in the start-up period which depends on the type of

reproduction apparatus. The length of the silent period

is predetermined so as to include the start-up period.
In a preferred embodiment of the invention, the length of
the silent period is predetermined so as to include the

longest start-up period of the start-up periods of the
reproduction apparatuses which can be
conformity with the MPEG format.

produced in

When a reproduction apparatus is given, the

start-up period of the reproduction apparatus is pre-

calculated. For example, seek period T, 2 is calculated

Time period T, and time period

T, are fixed with respect to each reproduction apparatus.
Accordingly,

from the seek distance.

the start-up period of the reproduction
apparatus is calculated as the sum of seek period T, time
period T. and time period T,.

. Figure 4A shows the relationship between the
system stream 310 including the plurality of audio packs
S1 through S8 and Al through Al4, and the SCR and the PTS

included in each of the plurality of audio packs S1
through $8 and Al through Al4.

When a reproduction apparatus reproduces the
system stream 310 stored on the optical disk, the repro-
duction apparatus sets the SCR included in the leading
audioc pack S1 of the silent cell 312 as an initial value



-

15 system stream 210 including the plurality of audi o packs Al

throagh A6, and the SCR and the PTS included in each of the audio
packs Al through A6. When a reproduction apparatus
reproduces the 20 system stream 210 stored on the optical disk, the

repr o- duction apparatus sets the SCR i ncluded in the |eading

audi o pack Al in the system stream 210-a22anm initi al val ue of an STC
(System Tinme C ock), which is a reference cl ock. Then, the
reproduction apparatus inputs the audio 25 packs A2 through A6 follow ng

the audi o pack Abft cam STC (dgstdar timé helidak g whdcbatis ly tefeBeRce
with reference to STG. T . _de k 1,0 S.
The decoded audi Slﬁac(l:‘l{s g{r:%néx e?ngﬁnggggg%&to %ggg? ﬁtettlg iﬂB‘dg:sa'é 3 aBtaEF he

ecoder a

timng indicat edpefFksheSPTShrgmgh S8 and Al MhRrqualsehl4i fadt@iing the

anal yzed probl engulics Back1s1 to a086kbdbReRthitAR @4alihhyiAddcatdal 8yl the

r epr oduced using ., the data structure of the system stream,shown'in

Fi gure SCR with reference to the STC.; The decoder decodes the
input audio packs. The decoded audio packs are external-

ly output from the decoder at the timing indicated by the
PTS.

10 Figure 4B shows the +timing for starting the
reproduction of the same system stream 310 in two repro-
duction apparatuses #1 and #2 of different types.

Reproduction apparatus #l1 has a lower level of

15 performance than that of reproduction apparatus #2.
Reproduction of the system stream 310 by reproduction
apparatus #l1 reguires a 1longer time period T, than
reproduction of the system stream 310 by reproduction

apparatus #2. In other words, time period T.#1 > time
20 period T_#2.

Reproduction apparatus #1 is controlled so that
the reproduction of the system stream 310 starts at time
t2 after time perxriod T {#l. As shown in Figure 4A, the

25 first audio pack among the audio packs having an SCR of
a larger value than that cf time t2 is audio pack S6.
Accordingly, the STC is reset based on the SCR of the
sixth audio pack S6 of the silent cell 312. As a result,
the decoding of the audio data starts from some point in

30 the silent cell 312, so that audio data is allowed to be
output after time period T _#1

It should@ be noted that in reproduction apparatus



1 and the reproduction method shown in Figure 2A. The

resul ts of
tanalysis wll be described bel ow. The i nventors have noticed
that the timng for 5 initiating the STC (i.e., the timng for resetting
the STC) should be a point of attention. As described above, in
accordance with the reproduction nmethod shown in Figure 2A, the STCis
reset when the | eading audi o pack _ 2? _in the systemstream 210 is
reproduced. Before the 10 reproducti6h of the | eadi ng audi o pack Al

starts, a wait time for preparing for the reproduction is required.
Si nce the wait tinme varies in accordance wth the pro-

Sin
capability of thle refRRdhevdh thpaudin daddy is dec°dﬁ?e' ttlhrﬁaal“ o' data
reproduci ng t hes & aask nsL et easle ALnMaMES since tite antdmiadeaith ishe

t f duct I h '
Lhe ST ol S0 £ S JBERE HnSee peterd il §30n i phETRE fypat S e

reproduction amar-a,tme t3.20During timeTlperimd T,#i | thige mpdsing iREEGyitor e
detail.

cpntrold g&)%tﬁ& e nd MEEABA T Rom! @hed n%é‘%ﬂi?éé céd
di sk requi res a %al

rom when one system stfeamto
repr oduced armnghgn@Qﬂ'W% s¥atem st%‘énﬁlﬁ‘?or’%d wheps time Hée%‘pﬁ“i‘ c ¥l sk

i's determ ned U%h:huhmerseprﬂ@@ﬂu&mg)fcucmt tshe metrse/&i&mmwaﬁtwe-
started. The wait tine varie

accor dangce h the ca
the reproducti Oﬁccord:.ngly, the aud:.o data og '@ge lO pacﬁ p&? 4: ;1
Al4 reproduced from time k is output.

10

Reproduction' apparatus #2 is controlled so that
the reproduction of the system stream 310 starts at time
t1 after time period T,#2. As shown in Figure 4A, the
first avdio pack among the audio packs having an SCR of
a larger value than that of time tl is audio pack S3.
Accordingly, the STC is reset based on the SCR of the
third audio pack 83 of the silent cell 312. As a result,

15

the decoding of the audio data starts from; some point in

the silent cell 312, so that audio data is allowed to be
20 output after time period T_#2.

It should be noted that in reproduction apparatus
#2, even though the audio data is decoded, the audio data

is not output before time t4, since the muting circuit is
25 in the mute state before time t4.

at time t4.

Time period T $#2 starts
During time period T #2, the muting circuit
is controlled to be transitioned from the mute state to

the non-mute state. At time k, when time period T, #2

terminates, the muting circuit is in the non-mute state.
Accordingly, the audio data of the audio packs Al through
Al4 reproduced from time k is output.

30

As described above, in reproduction apparatus #1,
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apparatus, and generally tends to be shorter in higher- | evel

‘apparat uses and | onger in |ower-|evel apparatuses. 30 The wait tine is
also referred to as the "start-up period". In the

-case of, for exanple, high quality audio
--16 - data having a stream structure of the MPEG format, the
start-up period includes tine period ¥ e@ar}- tine period T[err], and
time period T[err]. Time period T[err] is a period required for the
reproduction apparatus to seek to a position, on 5 t he optical disk,

storing the audiQgldductidh r@t@@fgoérom the Th88Lb pach ser bed theomwear
the audio data is |nput to a ecqQder until the decoded audio data is

out put from t he el &é@oder‘”hqi'r"ﬁ%s perfod ﬁ?@??ﬁquﬁéPﬂdesa%p%?F‘éﬁ f
adj usting eppoduttibngstarassgsornther aadioi packeS8r eifc dhieo s3 1eéht 10

included in the s tr a r
ncl uded 0 (NS G¥P} 2L GRS, B0 EELedd e RiP Ui tuses #1'UFYZ,
5 audio- output is suppressed during the silent period.

Thus, the silent period of the system stream 310 can

always be the same regardless of the type of reproduction
apparatus.

10 Even when the muting circuit malfunctions, audio
output during the silent period can be prevented by
setting the audio data contained in each of the audio
packs S1 through SB of the silent cell 312 to substan-
tially zero. During the period in which the silent cell

15 312 is reproduced, the audio output can be suppressed

regardless of the operating state of the muting circuit.

Figure 5 shows a structure of a reproduction

apparatus 400 in the first example according to the
20 present invention.

An optical disk 410 includes at least one system
stream 310 (Figure 3) stored thereon. The reproduction
apparatus 400 reproduces at least one system stream 310

25 stored on the optical disk 410. The sfructure of the
system stream 310 is as shown in Figure 3.

As the optical disk 410, an arbitrary information
storing medium can be used. For example, the optical
30 - disk 410 can be a DVD.

The reproduction apparatus 400 includes a reading
section 420 for reading the system stream 310 to be



streamis correct. Since the exam nation on the audio
- .perfornmed before the audio data i s output I n accordance with the PTS,

time period T[err] equals to a 15 peri od obtai ned by subtracting the SCR
fromthe PTS. Time period T[err] is a period for transition of a

mut i ng circuit in an anal og output section froma nute state to

data is usually

a non-nute state. 20 A pl welity of reproduction apparatuses
havi ng different |evels of performance, such as data processing
speed, have different start-up periods because tine

period T[err],
(e Dot o8 TLor | oBdd! f2Rer Led JLeTLLoY kel Byoven, pREEHRG, Ul
reproducti on appar@prs@dctionesecalion 430 foiryrapapﬁub:lmgm rnm'tﬂ wihdihe
time period T[er e e |
time period Tlerf] 5208k P°5i9%na the algélé%ei |31 £Neath 5 Aint A

T[err] depends on, for
exanpl e, the 30the sysgem §Fr§aH‘D?éP FGladr Waf‘flhl?g ﬁ,eoﬁt’cﬁ’%l(’%unt ed
on the repgoduction apparatus. Accordingly, there can be

reproducti on apparatuses having tine period T err]l 8f & c1ud ma icrrg efo
several seconds. As canThe ugtdPn gprtion 430 includes a de

432 for decoding the system stream 310, an output section

434 for outputting the decoded system stream 310, and a

muting circuit 436 for determining whether or not the
10 output of the audio data needs to be muted.

The operation of the reading section 420 and the

operation of the reproduction section 430 are controlled
by a control section 438.
15

With reference to Figure 5, the operation of the
reproduction apparatus 400 will be described. Time
period T, required for the reproduction apparatus 400 to
seek to the position on the optical disk 410 at which the
audio data is stored, time period T, from when the audio
data is input to the decoder 432 until the decoded audio
data is output from the decoder 432,

20

and time period T,
for transition of the mutlng circuit 436 from the mute

state to the non-mute state are assumed to be pre-

25 calculated. It is also assumed that the silent period is

defined so as to include time period T,, time period T,
and time period T, by the silent cell 312 of the system
stream 310 stored on the optical disk 410.

tions are possible as described above.

Such assump-

30

The reading section 420 reads the system stream
310 to be reproduced among the at least one system stream
310 stored on the optical disk 410 in response to an



- 17 - these values, tinme period T[err] varies by the order of

several hundred mlliseconds in accordance with the type of
reprooducti on appar at us. 5 Time period T[err] depends on the
al gorithm adopt ed by t he reproduction apparatus for decoding. Tine
period T[err] varies by the order of several hundred mlliseconds in
accordance with the type of adopted akg@6i thm 10 Ti me period
T[err] also varies by the order of several hundred m I liseconds in
accordance with the performance of the circuit nmounted on the

reproducti on appakstiristion from the cofrtHdl e s&BtSkpns4ade t iTRéagsiaken
starting the 15 ﬂEﬁgﬂ’Ctl of the sa ste Str alr)nZlgintV\o E_epro-
ducti on appar at §¥&&3 3 ’y% Tecte . TOT example,
Reproducti on appheatuseril hmsclh kemectﬁenehsﬂperformqﬁﬂﬁxunﬁnreekhmplbhat
of T eprouct! Of AANAS dedlkea FEDNOMGh! Pllo ShehdlCaf¥p) LS LEAY 310
by reproduction appar at us requires a long start-up~period than
reproducti®n of (ARt sShaw) qonmnertad vy %rmﬁwtion aPPaI‘atus 400.

Alternatively, the system stream 310 to be reproduced can

be automatically determined by the reproduction apparatus

400. Such automatic determination is executed by a
program executed by the control section 438 of the
10 reproduction apparatus 400.

The control section 438 compares the SCR and seek
period T, of each of the audio packs 81 through S8
included in the silent cell 312 of the system stream 310

15 read by the reading section 420, thereby determining the
first audio pack among the audio packs having an SCR of
a larger value than a wvalue indicating the termination
time of seek period T, (e.g., audio pack B6). The control
section 438 resets the STC based on the SCR of the audio

20 - pack A6. As a result, the audio stream 310 is input to
the decoder 432 from the audio pack A6 located at some
point in the silent cell 312.

The decoder 432 decodes the input audio packs.

25 The audio packs decoded by the decoder 432 are output
| from the decoder 432 in accordance with the output timing
defined by the PTS of each of the audio packs. The time

when the decoded audio pack is output generally is the

time when time period T, has been passed after time period
30 T, is terminated.

The output section 434 outputs the audioc data
included in the decoded audio packs.



appar at us #2. In other words, start-up period #1 > start-up period

H#H2. 25 I n reproduction apparatus #1, after start-up
pertod #1, the STC is reset based on the SCR of the | eadi ng audi o

pack Al at time a2. As a result, the reproduction of the system
stream 210 starts at time a2. 30 In contrast in reproduction apparatus

#2, after start-up period #2, LhgySIC is reset based on the SCR of
t he | eadi ng audi o pack Al at tine al. As a result, the
reproduction of the system stream 210 starts at tinme al.

The present inventors hgye %Lﬂlq\r# AL NG YIB aeterd étv?tﬁéhﬁﬁrtﬁ? ot
reproduction of the systém Stream varies in accordance w t he type
of reproductionthgpaugiigs data outputhEromrifie aikwts setier 48B4 neadsa?

when the 5 1y edumbiced .aPPREAEYALEG1SEaLLSohN 838 6R6REHEL 508Nl mbRen
| eadi ng audi o pack Al .in_the system stream 210 corre-

gpnonds to a fine
when the repr odﬁéﬁ%ﬁ%m 3q,;ute the audio data output fr the output
5 section 434 until the start of time period T, and controls
the muting circuit 436 to be transitioned from the mute

state to the non-mute state during time period T,_.

Thus, audio output is suppressed during the
10 silent period of the system stream 310.

The silent period defined by the silent cell 312
is defined so as to absorb the start-up period which is
inherent to reproduction apparatuses. Accordingly, even
when the system stream 310 is reproduced by a reproduc-

tion apparatus other than the reproduction apparatus 400,

15

audio output is suppressed during the silent period of
the system stream 310.

20 (Example 2)

A multimedia information storing medium in a

second example according to the present invention will be
described.

25 (1) Physical structure of the optical disk

Figure 6A shows an external appearance of a

DVD 107, which is a multimedia optical disk. Figure 6B

shows a cross-section of the DVD 107 taken along line BA-

A' in Figure 6A. Figure 6C is an enlarged cross-section-

30 al view of portion B shown in Figure 6B.

As shown in Figure 6B, the DVD 107 is formed by

sequentially laminating a first transparent sub-



starts the reproduction of the fifth audio pack A5 in the system
stream.210. 10 Hereinafter, a data structure of a system
stream and a nethod for reproduci ng the system stream accordi ng

to the present invention will be described. A data structure of a
system stream and a nmethod for reproducing 15 the system stream
according to the present invention are 5 _ suitable for reproducing high

qual ity audi o data. Figure 3 shows a data structure of a
system stream 310 stored on an optical disk in a first exanple 20

according to the g&N nvention the e l.e shown in
Fi gureI 3g the sy3 ? ich'vﬁ%;ﬁﬁﬁﬁﬁ“’i‘gl?%r By g ltd% atdi égng?fgﬁt gﬁ‘" |
stream The ers&tﬂenasiseemnﬁ]ﬁi:anx;iamémt asub‘senateelllllslanﬁom gefiitt ng
25 a silent a cel | o] n

data to be reprogéggg i??eraﬂg.f hgﬂgl e% ;])%;é {ﬁ'heéd b9 L;ﬂl@med 1 %

ent. cal
and the audi o cePFA8¥4 each include a plurality of audio packs 320.

30 5 The silent period is defined as a period to be sil ent,
which is fromwhen one system stream 310 to be rod d anpng .at
| east one system stream é.ﬁl'ﬁ j $irst  traopspanendy Lﬁﬂlﬁt’f e tﬁgoo‘m‘?l orP®f
an audi o cell 3léecond transparent substrate 111 are reinforcement

substrates formed of the same material. In the example
shown in Figure 6B, these substrates each have a thick-

10 ness of about 0.6 mm. These substrates can each have a
thickness in the range between about 0.5 mm and about
0.7 mm.

The adhesive layer 110 is provided between the
15 information layer 109 and the second transparent sub-
strate 111l in order to adhere the information layer 109

to the second transparent substrate 111.

On the face of the information layer 109 in

20 contact with the first transparent substrate 108 is
formed a reflective film (not shown) formed of a thin

metal film or the like. By using a molding technique, a

high density of convex and concave pits are formed in the
reflective film.

25
Figure 6D shows the shapes of pits formed in the
reflective film. In the example shown in Figure 6D, each
pit has a length of 0.4 pym to 2.054 pm. A spiral track
is formed in the DVD 107. The pits are formed alongside
30

the spiral track so as to be at a distance of 0.74 pm

from the spiral track in a radial direction of the
DVD 107. Thus,

spiral track.

an array of pits are formed along the



=

- 19 - i ncluded in the one systemstream 310 is started. In the

case where the optical disk includes infornation indicat- I ng the
order of reproducing a plurality of system steans stored thereon, the
silent period is defined as a period 5 to be silent, which is from when
t he reproduction of one of the plurality of systemstreans is
termnated until the reproduction,of an audio cell included in the
next systemstreamis started. ~ 3% - I n the exanpl e shown
in Figure 3, the silent cell 312 includes audi o packs S1 through S8,
and the audio cell 314 includes audi o packs Al through Al4. The data

structure of the audi o Whersasiightobgamsdidhds rFeddated towaxq (e BP¥P of
the audi o packsi@l,t hgoughgnd 4 sicx ixent iieal £&2med VWohh €he daifomhdttéens e

of the audio pack 220_shown i Fi.qure 1. The silent cell. 312 can . .-

i ncl ude N pi ecelﬁ?:fﬁfrolzi)g as %8?’%’, iéhf‘%h?eagﬁﬁ'o %é’ﬁ TREIR| SRrred:

M pi ece audio on theadi®d I0AnNs Mietectadhaanvarbhatisary imteyerrefiteot-~

greater. 29 ance of the portion of the information layer 119 which is
illuminated by the light spot 114.

The diameter of the light spot 114 of the DVD 107
is about 1/1.6 times the diameter of a light spot on a CD
10 and because the numerical .aperture (NA) of an object lens
for DVDs is larger thah the numerical aperture of an
object lens for compact disks and because the wave-
length 4 of a light beam for DVDs is shorter than the

wavelength 2 of a light beam for CDs.

15

A DVD having the above-described physical struc-
ture can store about 4.7 Gbytes of information on one
side. A storing capacity of about 4.7 Gbytes is nearly
8 times the storing capacity of a conventional CD. Such
20 a large storing capacity of DVDs can greatly improve the
quality of moving pictures and also greatly extend the
reproducible time period of moving pictures. Whereas the
reproducible time period of a conventional wvideo CD is

74 minutes, a DVD boasts of a reproducible time period of
25 2 hours or more.

The fundamental technology which realizes such a
large storing capacity lies in reduction of the spot
diameter D of a light beam. The spot diameter D is

30 calculated from the formula: spot diameter D = laser
wavelength A/numerical aperture NA of the object lens.
Accordingly, the spot diameter D can be minimized by

decreasing the laser wavelength A and increasing the



The audi o data contained in the audi o packs Sl
saudito data contained in the audio

in an identical encoding node since the silent cell 312 and the
audio cell 314 are 25 i ncluded in one MPEG stream The identical
encodi ng node refers to that all the encoding attributes such as
encode format (e.g., LPCM AC3) gpd_sanpling rate are identical
The out put |level of the audio data contalned in 30 t he audi o packs S1

through S8 is substantially zero. ot her words, audio data which
substantially represent

t h
silent cell nume§ifail £B% tﬁlort é@gg‘% M:}i?nf ord ggﬁ’g%ﬁé tlhé:t; d%?Ldp(ra}?% 03
- 20 -

thateahehouepetr |'ehet Dhcrémsindi themumerizal spexiere NA
silent cell 312,

B €35/ QH AYEntyhen
the audio data sfk'ore% ?Dnﬁ%de Si egnteégn feéﬁlg 16/ R aper i

ce . 312 is not substantlallé
zero, silence cthebredadiiveeFlant qfithey QH’@-%#Jr Aip et they 1Rt [ BERPNg
a muting & rcuifyith respect to the face of the disk (i.e., “"tilt"). 1In

the case of DVDs, the coma aberration is minimized by
reducing the thickness

However,

t hrough S8 and the
packs Al through Al4 are encoded

of a +transparent substrate.
reducing the thickness of a transparent sub-

strate can result in another problem of lower mechanical

10 strength of the disk. 1In the case of DVDs, the strength

of the transparent substrate is reinforced by attaching

another substrate to the transparent substrate, thereby

overcoming the problems associated with the mechanical
strength of the disk.
15

A red semiconductor laser having a short wave-
length of 650 nm and an object lens having a large

numerical aperture (NA) of about 0.6 mm are used to xread

the information stored on a DVD. By employing a thin

20 transparent substrate having a thickness of about 0.6 mm

in addition to the above-mentioned laser and object lens,
it is possible to store about 4.7 Gbytes of information
on one side of an optical disk having a diameter of
120 mm.
25
Figure 7A schematically illustrates a

spiral
track 20 formed from the inner periphery toward the outer

periphery of the information layer 109 of the DVD 107.

The spiral track 20 is divided into prescribed units re-

30 ferred to as sectors. In Figure 7R, the respective

sectors are represented by denotations S§1, S2,

..., S99,
and S100.

The information stored on the DVD 100 is read
on a sector-by-sector basis.



-

The PTS contained in each of the audio packs Al t hrough Al4 of the
audlo cell 314 defines the timng for outputting the decoded audi o
packs fromthe decoder. 10 Accordingly, the difference between the PTS
contained in the | eadi ng audi o pack Al of the audio cell 314 and the
PTS contained in the final audio pack Al4 of the audio cell 314
nearly equals to a presentation period-ogithe audi o cell 314. Thus,
the presentation period of the 15 audio cell 314 is determ ned based on
the difference between the first PTS and the final PTS in the audio
cel | 314. re 7H RERsCOUA! B drhAaCk @ dAerdudip 4
packs S1 20 t hr ough 88 gu the silent cell 312 defines the timng for
out putting the JEe6HF avther9athe ffaFEamelpgtydes. arpgector 8% Each

of the audi o paclggonl 21 WGl d9ts He§ion 22, dahinan ittt @Btion

period of the sile cell 312 but defines the silent period before
starting the reprc(?%c-s%’gage tzl"%-ﬁl %%e system stream 310 i ncluding the

silent cellS 312. Accordingly, the difference between the PTS con-
tained in the leading aughQ p o © Si e 12 an
PTS contained in the fi rgih au%g& LEFG%F LQEBE":'?'thL tgrcgl I gel:b.sr

continued after tﬂ@@ﬁ&aﬁprcéﬂlemmg theqaafssoroapﬁeaal¢mrp@eteqtebn
the system streaggyd. thereofThuﬁasg&e ol | esPesbetos! ah'&%‘:e%géé?mét SEE3 Y

310 is determ ned based on the difference between the first
in the silent celMeRFRAUGHHAPPRTRTRG ApkeTRinggqope of plirality of
10 sectors from which information should be read.

The user data region 22 stores a 2 Kbyte long
data string.

15 The error correction code storage region 23
stores erxrror correction codes for the sector headerx
region 21 and the user data region 22 included in the
same sector. A disk reproduction apparxatus performs
error detection by using the error correction codes and

20 performs error correction based on the error detection
results, thereby securing reliability of data reading.

(2) Logical structure of the optical disk
Figure 8 shows a logical structure of the
25 DVD 107. As shown in Figure 8, the region of the DVD 107
is divided into a lead-in region 31, a volume region 32,
and a lead-out region 33. These regions can be identi-
fied by identification information included in sector
addresses of physical sectors. The physical sectors are

30 arrayed in an ascending order based on their sector
addresses.

In the lead-in region 31, data for stabilizing



- 21 - cell 314 continued after the silent cell 312.

- The 'sil ent period of the system stream 310 defined by the silent cel
312-is utilized by the repro- 5 duction apparatus as the period for
absorbing a variation in the start-up period which depends on the

type of reproduction apparatus. The length of the silent period
Is predeterm ned so as to include the sggrt-up peri od. In a preferred
enbodi nent of the invention, the |ength

! f 710 the silent period is
predeterm ned so as to include the

( | ongest start-up period of the
start-up periods of the reproducti gn appar at uses whi ch cap b .
produced in the GRYFFTIQR WPE hat KEPKPBRCId A @PPaKgtus at the %ﬁﬁéﬁ'a

reproduction appanhd Ut tsad) VEdr ekéfiple, isSe&blredn period of the

reproduction apparatus is pre- cal cul ated. For exanple, seek period
Tlerr] is calcul ated fromthe seek distance. Tine period T[err] and
time period T[ er r |Nar eciniegfiilt hdatepets istaxesh foprtlectiead-out

apparatus. g region 33. The lead-out region 33 is used for informing

the disk reproduction apparatus of the termination of
reproduction.

The volume region 32 stores digital data corre-

10 sponding to an application. The physical sectors includ-

ed in the volume region 32 are managed as logical blocks.
The 1logical blocks are identified by the sequential
numbers (logical block numbers) respectively assigned to
the physical sectors after the first physical sector

(designated as the Oth physical sector) in the wvolume
region 32.

15

As shown in Figure 8, the volume region 32 is

subdivided into a volume file management region 32a and
20 an audio zone region 32c. '

The volume file management region 32a stores file
system management information for managing a plurality of

logical blocks as files in accordance with 1S013346. The

25 file system management information is information

indicating the correspondence between the name of each of

a plurality of files and the addresses of the logical

blocks occupied by that file. A disk reproduction

apparatus achieves file-by-file access to the optical

30 disk based on the file system management information.

Specifically, the disk reproduction apparatus refers to
the file system management information to obtain the

addresses of the logical blocks corresponding to a given



20 Accordingly, the start-up period of the reproduction

apparatus-is calcul ated as the sum of seek period T[err], tinme

period T[err] and tinme period T[err]. Fi gure 4A shows the
rel ati onship between the 25 system stream 310 including the plurality of
audi o packs S1 through S8 and Al through Al4, and the SCR and the
PTS I ncl uded in each of the plurality of audio packs Sl

t hrough S8 and Al through Al4. 30 - 33 - When a reproduction

~apparatus reproduces the system stream 310 stored on the opti cal
di sk, the repro- duction apparatus sets the SCR included in the
| eadi ng diidieo npaek 8bdokcClkesseis the tophical?bdocks baisEdabny these

et OLitaSliod SYHLTE LB, £ 0%tle MY£bal SaaebebBhElIfed 1p a

cl ock. Then, the repr.oduction apparatus’ inputs packs
through S8 and Aesiwesgh e /c2n| Pe Feedt he

S The audio zone region 32c stores audio manager
‘900 and one or more audio title sets 800.

The audio title set 800 contains a plurality of

pieces of audio data and management information for

10 managing the order of reproducing the plurality of pieces
of audio data. The audioc title set 800 has a data struc-

ture which allows for management of the audio data in

units whiéh are referred to as audio titles. Typically,

an audio title corresponds to a music album containing
15 one or more tunes. '

(3) Data structure of the audio zone region 32c¢c
The audio zone region 32c stores ;audio manager
900 and one or more audio title sets 800.
20
{3.1) Data structure of the audio title set B0O
Figure 10 shows a data structure of the audio
title set 800. The audio title set 800 includes a
plurality of audio cbjects (hereinaftef, referred to as
25 "AOBs" ) 802{'audio title set information (ATSI) 801 for
managing the order of reproducing the plurality of
AOBs 802, and audio title set information backup
(ATSI_BUP) 804 which is backup data of the audio title
set information 801. 1In the following description, an

"audio title set" will occasionally be referred to as an
I'ATS ”" .

30



audi o pack S1 to a decoder at the timng indicated by the 5 SCR with
reference to the STC. The decoder decodes the | nput audi o packs. The
decdded audi o packs are external - |y output fromthe decoder at the
timng indicated by the PTS. 10 Fi gure 4B shows the
timng for starting the reproduction of the sane systemstream 310 in
two repro- duction apparatuses #1_,gnd #2 of different types.
Reproducti on apparatus #1 has a | ower ™ éger of 15 per f or mance than that

of reproduction apparatus #2. Repr oduction of the system stream 310

by reproduction %ratus #1 requires a |longer time period T[err]
t han r epr bdudt-ilon HFT3 RESYEHERT oF eBhe 338Pb§0Pepr oduct i on

anar jat,us #2. I n other -nm; dgost B8OR Ppedi eRckifthized | BBLE0 2Kb £0d  The
Tferr] #2.

uction apparatus #1 is con ed so_t hat
t he reproducti oftOB 802, %‘i&’f ‘gqtf%a’rﬁ S’EL]%E)SI[‘%@PS form "[’T:ma‘T"Cé 8‘31'1“5":95&’("‘ EEG
time period T, #hudd® stmomat n( §egu1[so4mact bas?5381843 stawlngd] 01986k, amsg
t he audi o packs ' rger th of t
is audio p%ck Sgngg{g EtAccoréﬁjn Icoheﬁ'%"g QEou\,’;Q:' ® habs E@%&- b"]\’

I'S rese base on T h
t he si xt h%l&}ba@klwmn%b seupdt tocthe3gconsppey” rpmlssented at

the decoding of thfee 1OEW cohvestiohs {66 ﬁQ{?elﬂQ.'lﬁt t:ap’éﬁh e AEs ) &t
cell 312, sothatneg,udlfo dataas al Lowed to be put_after tine
peri od T[err]#l ormat (see SDDS Speclflcatlon for Disc (Version

1.0)-Digital audioc multi-channel coding, Sony Corpora-

10 tion). In the case of the LPCM format, the sample bit is
16, 20, or 24 bits, with a sampling frequency of 48 kHz,
96 kBHz, 192 kH=z, 44.1 kHz, 88.2 kHz, or 176.4 KkHz.

(3.1.2) Data structure of the audio title set informa-
15 tion 801

The audio title set information (ATSI) 801 in-

cludes information for managing the order of reproducing

the AOBs 802. The order of reproducing the AOBs 802 is

designated by a program chain (PGC), as in the case of

20 video objects (VOBs). Different PGCs can define differ-

ent orders of reproduction of AOBs.

As shown in Figure 10, the audio title set
information (ATSI) 801 includes an ATS management table

25 (ATSI_MAT) 811 and a PGC management information table
(ATS_PGCIT) 812.
The ATS management table B8l1 serves as header
information of the audio title set information 801. The
30

ATS management table 811 includes a pointer indicating a
region in which the AOB 802 is stored, a pointer indicat-
ing a region in which the PGC management information

table 812 is stored, and attribute information on the



It should be noted that in reproduction apparatus

= 23°- - #1, even though the audio data is decoded, the audio data

" is ot output before tinme t3, since the nuting circuit is in the nute
state before tinme t3. Tinme period T[err]#1 starts at time t3. During

time period T[err]#1, the nuting circuit 5 Is controlled to be

transitioned fromthe nute state to _ ggthe non-nute state. At tine k,

when tinme period T[err]#1 term natés, the muting circuit is in the

non- nmut e state. Accordi ngly, the audio data of the audi o packs Al
t hr ough Al4 reproduced fromtinme k is out

Reproducti on apf@Bit8R2#2 IR Ykﬁn?%??eﬂh§ﬁetﬂaﬁglll plFﬁBrFebFo§GEFF8n°Bf

- the system streatRS1OVStBOYS thet ATS managétﬂem(ftﬂiblenﬂlpealled Ibeam]d;é%
As shown in Figur

< t a h |
havi ng an SCR of® ﬁf?f£u%.lﬁ?6%Fm$%#Eﬁ ?ﬁ ?iﬁﬁ g% h%lgtgiguglg pa%k
S3. Accordingly, the STC is reset based on the SCR of the

5 The PGC management information table (ATS_PGCIT)
812 includes ATS PGC information table information
(ATS_PGCITI1) 831, a plurality of ATS PGC information
search pointers (ATS_PGCI_SRPs) 832, and a plurality of
PGC information (ATS_PGCI) units 833.

10

The ATS PGC information search pointers
(ATS_PGCI_SRPs) B32 are indices for a plurality of PGCs
stored in the PGC management information table 812 and

designate the PGC information to be executed first on a
15 title-by-title basis.

Each of the PGC information units describes
positions on the optical disk 107 where ocne or more audio
objects and the order of reproduction thereof. Reproduc-

tion of the same audio object can be described by differ-
ent PGC information. Specifically,

20

the PGC information
includes "ATS PGC general information (ATS_PGC_GI)", "ATS
program information table (ATS_PGIT)", and "ATS cell

reproduction information table (ATS_C PBIT)".
25

Figure 12 shows a data structure of the PGC
information. As shown in Figure 12, "ATS PGC general
information (ATS_PGC GI)" includes the number of programs
and the number of cells included in the PGC information,

the reproduction time period of the PGC, and information
on pointers to the

(ATS_PGIT)" and to
table (ATS C_PBIT)".

30

"ATS program information table

“ATS cell reproduction information



third audio pack S3 of the silent cell 312. As a result,
+of t*he audio data starts fromsone point in

that audi o data is allowed to be 20 output after tinme period T[err]#2.
It should be noted that in reproduction apparatus #2, even though
the audio data is decoded, the audio data I's not output before tine

t4, since the muting circuit is 25 g Lhe nmute state before tine t4.
Time period T[err]#2 starts at tinme t4. During tine period T[err]#2,

the muting circuit is controlled to be transitioned fromthe nute
state to t he non-gute . when ti

€. tipe er T, #2
termnates, the muting cﬁ?ﬁhi?&ﬁ% ??P?¥ﬁ@n6ﬁfﬁﬁF8t§ﬂﬁ:éni%&) Rgs £8i&h
Accordi ngly, thénsldidesdat dpopgras aphysimecks Allbbeddgh informatdon”
reproduced fr OmlHdi%A{tln% Qtidter or not the AOB of éﬁcﬂeﬁﬂabl}%% %Bﬁv%he' n
reproduction apparatus #

OB of the previous program are recorded at physically
discontinuous positions on the optical disk,

t he decodi ng
the silent cell 312, so

5 "program
time attribute information" indicating whether or not the
time information of the AOB is continuous with the time
information of +the previous AOB,

"program start cell
number"

indicating the first cell number forming the
"program still picture flag" indicating whether
or not the program includes a still picture,
tion start audio cell time"

10 program,

"reproduc-
indicating the first time
information of the first audio cell included in the

program, "program total reproduction time period"

indicating the reproduction time period of the program
and "audio pause time period"

15

indicating the silent
period until the reproduction of the audio cell of the
program starts.

20 The "ATS cell reproduction information table

(ATS_C_PBIT)" stores cell information forming the AOB to
be reproduced. Specifically,

the AOB includes "cell
index number"

indicating the order of cells included in

the program, "cell type"” indicating the attribute of the

cell (i.e., whether the cell is a still picture cell,
silent cell or an audio cell),

25 a

"cell start address"
indicating the start address of the cell in the form of

a relative address with respect to the first pack of the
AOB of the ATS including the cell, and "cell termination

address" indicating the final address of the cell in the
same manner..

30

Figure 11 shows an exemplary structure of the



-

reproduction starts fromthe audi o pack S6 of the silent - cell 312
+whereas in reproduction apparatus #2, reproduction starts fremthe
audi o pack S3 of the silent cell 312. In both of reproduction
apparatuses #1 and #2, 5 audi o output is suppressed during the silent
peri od. Thus, the silent period of the system stream 310 can

al ways be the sane regardl ess of the ryﬁg of reproduction appar at us.
10 Even when the muting circuit mal functions, audio out put
during the silent period can be prevented by setting the audi o data

contai ned in ea®oBf tTeeah@Bois a papicks 8Sh MREGRIsSeam #nd iprdndese |
312 to substan-

a still! Eﬁﬁdyawaeﬂaﬂiﬂﬁhﬁ&fhﬁeéi%Qﬂﬂi‘ﬁﬁé%hf@epﬁék?nh-
cell 15 312 i's reprodaced, the audi o output™can be §upfre$sed
regardl ess of tRllgRtacrdd snplading Hn ndvdig sacdyjincluding substan-

Figure 5 shows asdiugtyiteft audeor@dUa] i @A an auappacelns iAedudinghan

first exanmple according to the 20 rese I nvention. . An
optical disSk 41(?‘?‘5&‘?ugg‘gaatoqee%‘é?i%ngagﬁs?té’fﬁmqng as:[@}"é‘gr'n 310°T S &™)
stored thereon. dhedespoasiicoromore audimpacellis 4003 repyodwdesinclhdesta

one system st rea”%ééﬂ $§ctu §t8éf£' QF %*&1%9{% E?énd.i 5?1;4;11‘& pitans dahy e
of the sys? M stPEEM 310 TS as Showh Th Figure 3. As
the optical di skaxeOneveraseentinvguswitheagh other and silent cells are
never continuous with each other. A still picture cell
10 is always followed by a silent cell or an audio cell. A
silent cell is always followed by an audioc cell. In the
example shown‘'in Figure 11, audio cells and silent cells
exist and. are physically continuous. Time information is
also continuous; i.e., the "program physical allocation
15 information" has a value representing "continue", and the

"program time attribute information"” also has a value
representing "continue".

In Figure 11, the line passing through points A

20 through G represents a change in the value of the time
information {(i.e., PTS) of AOB. Point A represents a

value of the PTS of the still picture cell. Point B
represents a value of the first PTS of a silent cell.

Point C represents a value of the first PTS of an audio

25 cell. Thus, the PTS of a silent cell is continuous to
the PTS of an audio cell, and there is no data underflow

gap, as referred to with respect to the MPEG2Z stream,
between the silent cell and the audio cell. Point B, at

which the value of the PTS of the silent cell is larger

30 than the value of the PTS of the still piéture cell,
represents that a still picture in the still picture cell

is displayed before the reproduction of the silent cell
starts. The PTS of the next still picture cell is



sto}ing medi um can be used. For exanple, the optical 30 di sk 410 can
«be a DVD.

. The reproduction apparatus 400 includes a reading
section 420 for reading the systemstream 310 to be
- 25 -

~ reproduced anong the at |east one system stream 310, and
a reproduction section 430 for reproducing a part of the silent cel

312 and the audio cell 314 from sone poagg 4n the system stream 310
read by the reading section 420. 5 The reproduction section

430 includes a decoder 432 for decoding the system stream 310, an
out put section

o repreddfed 8T QUERH 1) [d¥a IeRBIRHSSISE Cohe! hBRE Therind
a mut i ng STRTT 5 fo? et erm ni ng whether or not the 10 out put
of the audi o datcekteds repsesemt@d by point E. In the case where the
PTS of the still picture cell and the PTS of the silent
cell have an equal value, the reproduction of the silent
cell starts simultaneously when the still picture is
displayed. The difference between the first PTS of the
next audio cell at point F and the final PTS of the audio
cell at point D.is an "audio pause time period"”. Since
the gap between the PTS's needs to be 0.7 seconds or less
as specified by MPEG2, the difference at point B between
the first PTS of the silent cell and the PTS of the still

picture cell, and the difference at point D between the

10

first PTS of the still picture cell and the final PTS of

the audio cell need to fulfill such a condition.
15

Figure 14 shows an exemplary PGC forming a title.
The example shown in Figure 14 includes five programs.
Programs #1 and #2 correspond to AOB #l1, and programs #3,
#4 and #5 cori'espond to AOB #2.

On the information
- 20 storing medium,

AOB #1 is recorded after ADB #2. Pro-

grams #1 and #2 both include a still picture cell and a

silent cell, and program #2 includes two audio cells.

Programs #3 and #4 includes only a silent cell,
program #5 includes only an audio cell.

and
25

In the case where all the audio cells each have

a reproduction time periocd of 60 seconds (5,400,000 in

PTS), all the silent cells each have a reproduction time
period of 1 second (90,000 in PTS), and the PTS of the

30 silent cell has the same value as that of the first PTS

of the silent bell, program information can be described

as shown in Figure is. Under the conditions that the

size of the still picture data is about 1.88 Mbits and



The operation of the reading section 420 and the operation of the

reproductlon section 430 are controlled by a control section 438. 15
WtH reference to Figure 5, the operation of the reproduction
apparatus 400 will be descri bed. Ti me period T[err] required for

t he reproduction apparatus 400 to seek to the position on the opti cal
di sk 410 at which the 20 audi o data 39 stored, tine period T[err] from
when the audio data is input to the decoder 432 until the decoded
audi o data is output fromthe decoder 432, and tine period T[err]

for transition ajd udib i @gtsi aeuids 4ﬂfzfrp5n bhe &ui@lmg with agechant-he
non-nmute state a2§1ass ned tqage

| t ed
assunmed that th&%Fent *periD fsgf the &éﬁlﬁ%&%’s%’%‘g Q%clf%cf‘%dgaéi?nghe
period T[err], tnunﬂ:q@ro:fod:tﬁ esilent cell gpacksnisp8bi odnd| the] nopbere of

silent cell 312 g thRy$EM packs S5 8960348 ShaLRd 1On BRuAPigal di sk

410. Such assunp- ti1ons are possi bl e as descri bed above.
The readi n§ section 420 reads the system stream 310 to be

reproduced anong the at #easaueé TUIRMSdE CH8L been dedrSbeded Neidle
optical disk 410w:{t response to .an

reference to Figure 9, the audic manager will be
described.

10 (3.2) Data structure of the audio manager 900
The audio manager 900 is information for control-
ling the reproduction which is to be first referred to
for performing audio-oriented reproduction of the

information on the optical disk by a reproduction
15 apparatus.

Figure 9 shows a data structure of the audio
manager 900.

20 The audio manager 900 includes "audio manager
information (AMGI)"™, "WVOB for audioc manager menu

(AMGM VOBS)", and "audio manager information backup
(AMGI_BUP)".

25 The "audio manager information (AMGI)" includes
"audio manager information management table (AMGI_MAT)"
including attribute information and pointer information,
"audio title management information" indicating the
number of audio titles and the like, "audio title search

30 pointer (ATT_SRP)" indicating search information on the
audio titles, and "audio manéger menu PGC management
information table (AMGM_PGCI_UT)" indicating PGC
information for audio manager menu.



- 26 - Instruction f romthe control section 438. The system
‘stream 310 to be reproduced is selected by, for exanple, t he user.
Such selection is performed by, for exanple, selecting a desired item
fromthe nmenu displayed on a TV 5 (not shown) connected to the
reproducti on apparatus 400. Alternatively, the systemstream 310 to
be reproduced can be automatical Iy, determ ned by the reproduction
appar at us 400. Such automatic &étérnination i s executed by a
program executed by the control section 438 of the 10 reproducti on

appar at us 400. The control section 438 conpares the SCR and
seek period T[er MPef BRIV TAELEUISSFTRKs BRIRFRHUghARES_SRP)

i ncld_uded in _than‘a:ll(;ﬁms c&Aﬁaﬁ%Ztﬂuthy@és-t M dEld=AANE 1thd Styper e&d nt he
readi ng section 420, er el erm ni first, aud.o among
the audio pack?’éé&ﬁ’n ’ﬁﬁ'sﬁ%f? # prog ra'asl %\?ggpev’é?‘%gefhaﬁn ggﬂ

i ndi cati ng t he rhudbenaif @rogramstinelofedetk 'plael titTesl,r ["tidle regusi-o

pack A6).g The ﬁﬁ.pé R Aﬁﬁ? ST h of
the audio 20 *(&thime ‘g&g}égglt e au g??eamgg?)&ggelgﬁkuft i%(()a?
t he decoder 43P€F1??e?ﬁ1t‘h‘é Bhei 61r§d@l$-A6'ﬁTﬁ:a¥3e%ll%1tn%’Ehﬁr" indi}ﬁﬂ‘ﬁing ithehe

silent cell 31Ze¢ number of the A% %%cﬂ%éﬁcﬁﬂeiet BRidHYE, 2Uhs®
packs. 25 The ck§ gcoded the de oder 432 are OUtaP%é
fromthe decode? Eﬁfor t"ﬂbeo Pﬂ% of eaqhitiElepy

t he PTS of eachimf théeA!!Bdl and@ CIATS Taddtese” 1nd:.cating the address of
10 the ATS to which each title belongs.

The audio zone region and the DVD as a multimedia
optical disk have been described. Next, a reproduction

apparatus according to the present invention will be
15 described.

First, an external appearance of a DVD player,
which is a reproduction apparatus for multimedia optical
disks will be described. Figure 24 shows external

20 appearances of a DVD player 1, a3 TV monitor 2 and a
remote controller 91.

The DVD player 1 has an opening in a front face
of a chassis thereof, and includes a driving mechanism

25 for setting an optical disk in the depth direction of the
opening.

Provided on the front face of the DVD player 1 is

a remote control receiving section 92 having a light

30 receiving element for receiving infrared rays emitted by
the remote controller 91. When an operator operates a
remote controller held in his/her hand, the remote

control receiving section 92 sends an interrupt signal



when the decoded audio pack is output generally is the
‘period T[err] has been passed after tinme period 30 T[err]
The "out put section 434 outputs the audio data
- decoded audi o packs.

The muting circuit 436 determ nes whether or not

time when tine
is term nat ed.
i ncluded in the

- 27 -

t he audi o data out put
fromthe outputs section 434 needs Ef be muted. The control section
438 controls the nuting circuit 2385 mute the audio data out put from
the output 5 section 434 until

the start of tine period T[err] and
controls the muting circuit 436 to be transitioned fromthe nute
state to the noAnficating &hak i ddiey ngiganl ohas beep received.

audi o output is suppressed during the 10

stream 310. :

Thus,
silent period of the system

Provided on a rear face of the DVD player 1 are
video and audio output terminals. A video signal repro-
duced from the DVD can be output to the large TV monitor

2 for home use by connecting an AV cord to the videc and

audio output terminals. Thus, the operator can enjoy the

video reproduced from the DVD on a large TV of,
example, 33_inches or 35 inches.
10 from the above description,

for
As can be appreciated
the DVD player 1 in this
example is not used in the state of being connected to a
personal computer but is used with the TV monitor 2 as an
electronic appliance for home use.

15 The remote controller 91 includes a spring-loaded

keypad on a surface of a casing thereof, and outputs a
code corresponding to a pressed key by infrared rays.
Figure 25 shows an operation panel of the remote control-
ler 91. The "POWER" key on the operation panel is for
20 turning ON or OFF the DVD player 1. The "MENU" key is
used for retrieving the volume menu of the optical disk
during reproduction of the program chain. Ten keys are
used for, for ‘example, chapter-jumping the movie or

selecting music tunes. Upward, downward, leftward and
25 rightward cursor keys are used for selecting items. The

"ENTER" key 1s used for confirming the item selected by
the cursor. When the cursor is moved on the items by the
upward, downward, leftward and rightward cursor keys, the
item on which the cursor is positioned is displayed with
a2 select color of item color information of the manage-

ment information pack. When the item is confirmed by the
“ENTER" key,

30

the item is displayed with a confirmation
color. 1In addition, there are keys which are common with



The -silent period defined by the silent cell 312
s absdrb the start-up period which is
appar atuses. Accordingly, even 15 when the system stream 310 is
reproduced by a reproduc- tion apparatus other than the reproduction

appar at us 400, audi o output is suppressed during the silent period of
t he system stream 310. 20 (Exanmple42) - A mul tinmedia

information storing nediumin a second exanpl e according to the
present invention will be descri bed. 25 (1) Physical structure
of the optical duder awv apparatd@éﬂ”%u% shaws prexbabigeappeprarae of
a DVD 107, which | di a_optical ‘disk. Figure 6B

shows a cross-sec@iH 'of"‘fslh‘és'E)VD 159‘“(’%@ anen § REWIADA eYS-

A in
Figure 6A. Figure 6Cis an enlarged cross sectlon- 30 vi ew of portion
B shown in Figure 6B.

Fi GB t he. DVD 107
is formed by seqeHita Y Ignfﬁg ﬁ& é’ ﬁ}g'? ‘?ﬁﬁgbaﬁ’sﬁr ¥ ?’ 1S

‘5 a reproduction apparatus for multimedia optlcal dzsks
will be described.

Is defined so as to
I nherent to reproduction

Figure 13 is a block diagram of an intexrnal

structure of the DVD player. The DVD player includes a

10 driving mechanism 81, an optical pickup 82,

a mechanism

control section 83, a signal processing section 84, an AV

decoder 85, a remote control receiving section 92 and a

system control section 93.

15 The driving mechanism 81 includes a table on

which an optical disk is set and a spindle motor for

rotating the optical disk which is set on the table. The

table is structured to move to be in and out of the

chassis by an eject mechanism not shown.
20 is out of the chassis,

onto the table.

When the table
the operator sets an optical disk
When the optical disk is set on the
table and the table is moved back to the chassis,
optical disk is loaded on the DVD playver.

the

25

The mechanism control section 83 controls a
mechanical system including the motor 81 for driving the
disk and the optical pickup 82 for reading a signal
recorded on the disk. Specifically, the mechanism
control section 83 adjusts the motor speed in accordance

30

with the position of the track indicated by the system

control section 93. The mechanism control section 83

also controls an actuator of the optical pickup 82 to

move the optical pickup 82. When the accurate track is



- 28 - strate 108, an information |ayer 109, an adhesive |ay-

‘er 110, a second transparent substrate 111, and a print | ayer 112 on
which a label is to be printed in this order. 5 The first
transparent substrate 108 and the second transparent substrate 111
are reinforcenent substrates forned of the same material. In the
exanpl e shown in Figure 6B, theseggubhstrates each have a thick- 10
ness of about 0.6 mm These substrates can each have a t hi ckness in
t he range between about 0.5 nm and about 0.7 mm The
adhesi ve | ayer ded - dstuseh, t e nd
t he second %lransj?pj?arent sq# strate 11 ?nm%dr:}gée‘?{tg% %885#:21 hedbiod

i nformati on | ayd@3 19gntrols tehe hepddesdd dighsyar sfritupstidt & 1@9511’3‘3

On the face of thig,didl n@éd:‘@ﬂr' auefnéOQotatiﬁg op€28hACH1 Wit beh&ﬁefsl thle
transparent substrate 108

d.areflective film hovvn
formed of a thi r?°51t1°’f‘ref'§l 11"1?? rrPBFlFﬁgE pigku ﬁ%cm n&%%l%zp 133
t echni que, sa contimlicushgi radfl froaveheadesiaed pogitiomre fornmed in

t he
The signal processing section 84 processes the
signal read from the optical pickup B2 with, for example,
amplification, waveform shaping, binarization, demodula-
10 tion, and error correction to convert the signal into a
digital data stream, and then stores the resultant data
stream in a buffer memory in the system control section

93 (described below) on a logical block-by-logical block
basis.

15

The AV decoder 85 processes the digital data,
which is an input VOB, in a prescribed manner to convert
the data into a video signal or an audio signal. Specif-
ically, the AV decoder 85 includes a system decoder B6,

20 a video decoder B7 and an audio decoder 88.

The system decoder 86 receives the digital data
stream transferred from the buffer memory on a logical
block-by-logical block basis (i.e., on a packet-by-packet
25 basis) and distinguishes a stream ID and a sub stream ID
in the header of each packet, thereby classifying the
data into a moving picture data pack, an audio data pack
and a management information pack. At this point, the
moving picture data pack is output to the video decoder
30 87. Regarding the audio data pack, only the audio data

pack having a designated stream number is output to the

audio decoder 8B in accordance with a decode stream

instruction command sent from the system control section



reflective film 25 Fi gure 6D shows the shapes of pits forned
. 1 n the reflective film In the exanple shown in Figure 6D, each
pit+has a length of 0.4 [err]mto 2.054 [err]m A spiral track S

formed in the DVD 107. The pits are forned al ongsi de 30 the spiral track
So as to be at a distance of 0.74 [err]m

fromthe spiral track in a
radial direction of the DVD 107. g4Thus, an array of pits are formed
al ong the spiral track. - 29 -
When a light beam 113 is radiated toward the DVD i

107, a light spot
114 is forned onthelnformatlon i

09 as sh C.
i nformation stor¥e: %H“?WWEO?‘W%’C&&]‘@&%@%% vari a?@éﬁ‘gl n t%h th
reflect- 5 anepstémt denpool | sectiohh83i nf Theamown.nigapdctlg: witsh pack

i11um nated by tfx?pxlﬂ:g@b Y Jideo decoder 87 is extended by the pre-

scribed format defined by the MPEG2 format and output as

5 digital wvideo data. Then, the digital video data is

converted into a video signal of the NTSC format and

externally output. The audio data input to the audio

decoder 88 is decoded in the LPCM or AC3 format in
accordance with the data type, D/A converted,
10  externally output as an audio signal.

and then

The audio decoder 88 processes the digital data,
which is an input AOB, in a prescribed manner in accor-
dance with the data type, converts the data into an audio

i5 signal, and externally outputs the data.

The system control section 93 includes a working

memory and a CPU integrated together and performs overall
control of the DVD player.
20

The reproduction apparatus according to the

present invention operates in, for example, the following
manner.

25 when a DVD is loaded on the DVD player, the

system control section 93 detects that the DVD is loaded
from the optical sensor or the like. Then, the system
contrbl section 93 controls the mechanism control section
83 and the signal processing section 84, thereby control-
ling rotation of the DVD so as to cause the optical

pickup 82 to seek to the lead-in region. Thus,

30

the DVD
player is initialized and reproduction starts.



-~ 0

The diameter of the |ight spot 114 of the DVD 107 I's about 1/1.6

ti mes the dianmeter of a light spot on a CD 10 and because the nuneri cal
~aperture (NA) of an object |ens for DVDs is larger than the nunerical
aperture of an object lens for conpact disks and because the wave-

| ength [err] of a light beamfor DVDs is shorter than the wavel engt h
[err] of a light beamfor CDs. 15 4 A DVD having the

above-descri bed physical struc- ~tufe can store about 4.7 Cbytes of
~information on one side. A storing capacity of about 4.7 Goytes is

nearly 8 times the storing capacity of a conyventignal CD. Such 20
~a large storing capacityF8f ﬁ&gti:%& R ARFIMT YR fere SYSTER FITE
noving pictures godeabfogdr@eteymenéenshétier or notptive vl player perind

of noving pictures. Wereas, the reproduci b [ eri

conventional video vgqqoriented zepr. gg’ F%éf%ﬁldjmg%%s{r? )gfga(}%%g%%ﬁ%}:%?%
time period of 25cde Aetermingtipy section. When it Ti§e dahermined| that
technol ogy whi ch_realdizes 2 is in tREIR A& 150iEAPEE! [DeptEdudli
reduction thetéﬁotﬂﬁ pilég%i ama?erlnD of a |light beam Theeés%gt _1°n
- dianeter D is 30modecal Ehe atsyS 1% nCPRETPYr nEPET19B0t9}i FRAGs Bhe |yideo

- wavel ength [err] [ nUaReiCiasdiedilithdVAinfoifi@t08hethibtNSs read from the
Accordingly, the spolC dianeter D can be_m nim zed by h d%crea5| n tge
| aser wavel engt hvpdupe afdlencPagepriente region. The system contro

section 93 refers to the PGC management information table
10 for the video manager menu to calculate the recording
address of the PGC for the volume menu. The resultant
PGC is reproduced and retained inside. When the PGC for
the volumé menu is retained inside, the system control
section 93 refers to the retained PGC information to
15 calculate the video object (VOB) to be reproduced and the
recording address of the VOB on the optical disk. When
the VOB to be reproduced is determined, +the system
control section 93 outputs a control signal to the
mechanism control section 83 and the signal processing
20 section 84 so as to retrieve the determined VOB from the
pvD for reproduction. Thus, the video menu from which
the user can select the title to be reproduced is dis-

played.

25 The user sees the menu and selects and defines
the title that he/she is interested in by designating the
jitem number in the menu using the remote controller.
Then, the system control section 93 receives the designa-
tion of the item number in the menu from the remote

30 controller and refers to the management information pack
included in the VOB of the video menu which is being
reproduced, the VOB being input from the AV decoder 85,
to execute a control command corresponding to the desig-



30 nunerical aperture NA of the object lens. It should be

: notéd, however, that increasing the nunerical aperture NA of the
object lens can result in coma aberration due to the relative slant of
the optical axis of the light beam5 with respect to the face of the

disk (i.e., "tilt"). In the case of DvDs, the coma aberration is
mnimzed by reduci ng the thicknesgeoft a transparent substrate.
However, reducing the thickness of a transparent sub- strate can

result in another problemof |ower nechanical 10 strength of the disk.

In the case of [MEa AhRbétleNdhd contro®f cbiifiahfaNSPRiSPTi S¥RSEhALE 115
reinforced by attachin anot her substrate to the transparent

substrate, therkbfe. ana er bR P EReeE BB| AT RERTSRR (L 5 ¢S igRated
mechani cal bystmengt h xé tdic dkekution operation by theé SEUagDiItUE! Or

| aser having a ghor Ve | ength_of 650 nm and obj ect | ens vi ng
a |large nﬁorr‘tga%'rnl cgﬁl g%%?tus?g’tﬁ%h) cﬂ“%ﬁﬁ ut® n%l?fr‘n %%e t gﬁrfo ""eagﬁe
the inforrati ontitdecdeamch Pebntaly aipleyiwigichthsna28art ofatbpaasvdio
substrate havi ng,gakRi-CK :f?:fi%ﬁ . s 1hNs@Pd] A4

above-nent i onedﬁ?a?gr a’;ngggaégcet. ens,&é mz’?ttfgl%oss%?bféi‘tgg Istgoerqggg out
4.7 Coytes of i%her Mesigmated tigkeohelongs do andpihearitleknumbiengia

di ameter of the ATS. When the ATS is determined, the system control

section 93 outputs a control signal to the mechanism

10 control section 83 and the signal processing section 84

so as to reproduce the ATS management information of the
confirmed +title set and retrieves the title search
pointer table of the ATS which is a part of the ATS
management information to the system control section 93.
When the title search pointer table is retrieved, the
system control section 93 refers to the table to deter-

15

mine the PGC information for starting the reproduction of
the title to be reproduced.
determined,

When the PGC information is
the system control section 93 outputs a

20 control signal to the mechanism control section 83 and

the signal processing section 84 so as to reproduce the
determined PGC information and retain the information in

the inside buffer memory for the PGC information. When

the PGC information is retained, the system control

section 93 refers to the retained PGC information to
determine the audio object (AOB) to be reproduced and the
recording address thereof Then,

25

the AOB is reproduced
by a control signal output to the mechanism control

section 83 and the signal processing section 84 from the
30 system control section 93.

The system control section 93 sequentially deter-

mines the AOBs to be reproduced and controls the



120 nMm 25

Figure 7A schematically illustrates a spiral
‘track 20 formed fromthe inner periphery toward the outer peri phery
of tthe information |ayer 109 of the DvD 107. The spiral track 20 is
divided into prescribed units re- 30

ferred to as sectors. In Figure
7A, the respective sectors are represented by denotations S1, S2,

, S99, and S100. The infornmatiaon St ared on the DVD 100 i s read
on a sector-by-sector basis. - 31 -

Figure 7B shows an internal structure of a sector, where the sector
includes a sect are BPRARE 558:1 thereakoﬂnzécgérﬁég%ed%acﬂ ‘i‘:@ieo&e?t%n@&j Bt
error correction code storage re sect or

header region 21iRfeFBatioBect ofhen t %dHP@S‘S’dP@rt%%nPffﬁng fh@aéecﬁ‘?ﬁ

and an error detfgdi@sted by td epdd e rmdBsed 08 dd]ﬁiﬂaﬁ&!ﬁt Qi‘h@@fsﬁfé@s
a disk "ePLIdUCL) OLARRA AN JELELLICT A% ol YrForimhtYon of
the next title and reproduces the AOBs described in the
PGC information in the same manner. Thus, the all the
titles are reproduced and the operation is stopped. In
accordance with specific setting of the DVD player or the

DVD, only one title can be reproduced before the opera-

10 tion is stopped. or a menu can be displayed after

reproduction of one or more titles is completed.

Next, a method for reproducing a still picture

cell, a silent cell and an audio cell will be described
15 in detail.

Figure 19 shows a conventional method for repro-

ducing the audio cell. Conventionally, for reproducing

an MPEG2 stream, the leading end of the audio cell pack
20 14 is first sought to and data reading starts. However,
audic output does not immediately start but starts aftexr

an idle time period, which is predetermined in each

reproduction apparatus. The idle time period includes a
time period required for determining the PTS of the audio

data, a2 time period required for determining that data is
correct,

25

and a time period required for the muting
circuit in an analog output section is to be transitioned
from a mute state to a non-mute state. Thus, the idle

time period varies in accordance with the type of

30 reproduction apparatus. Especially when the reproduction

section and the decoder are accommodated in separate

chassis, the idle time period tends to be extended

because determination on the PTS and the determination on



10 sectors fromwhich informati on shoul d be read.

+ user data region 22 stores a 2 Kbyte |ong data string. 15
The* error correction code storage region 23 stores error
correction codes for the sector header region 21 and the user data
region 22 included in the sanme sector. A disk reproduction apparatus

perforns error detection by using,fhe error correction codes and 20
perfornms error correction based on the 4B ror detection results,
thereby securing reliability of data reading. (2)- Logical structure
of the optical disk Figure 8 shows a | ogical structure of the
25 DVD 107. the stmwectnesgupd the heudig getsf aFe PePDaKsrely pegs
divided into a lgaddq region 31, a volune region 32, and a | ead- out
region 33. These regions can be identi- fied by identification

I nformation included in sector addresses of physical sectors. The
physi cal sectors are 30 Figufe<VIerh iahdal7BSERBE agmethend Sasedeprotibeiing
:? S}J?Iri Zi na a%q{l%s Sa?édio data without dllgptlg?uln?dé 'L £8! BEC%JJred%T\fEJ or

though the still picture is included.

The

Figure 17A shows
the method in the case where the reproduction is per-

formed from the leading end of the data, and Figure 17B
shows the method in the case where the reproduction is
10 performed in continuation from the previous cell.

In the case where reproduction is pexformed from
the 1eading end of the data by selecting a title or
program from the menu or the like through Jumping, the

is leading pack of the silent cell is jumped to with refer-
ence to the start address of the cell information. At
this point, the STC, which is the reference time of the

decoder is set with the SCR of the leading pack of the

silent cell. Next, skipping and jumping of data corre-

sponding to a prescribed idle time period are perfoxrmed
with reference to the PTS of the silent cell,

20

and the

silent cell for the 1dle time period is reproduced.
Audio output is prepared for during this period. At this
point, the next title number is not displayed on the
25 display device of the reproduction apparatus, and the
passage of reproduction time period is not updated. When

the first PTS of the audio cell is detected, audio output

is started simultaneocusly. In the case where the audio

output is started and display of the title number and the
updating of the passage of the reproduction time period

are performed simultaneously when the first PTS of the
leading cell is detected,

30

the reproduction apparatus
behaves as if the audio data is output simultaneously



-

- 32, - the operation of a reproduction apparatus at the begin-
‘nlng of read, for exanple, is stored. No neani ngful data is

stored in the lead-out 5 region 33. The |ead-out region 33 is used for
i nform ng t he di sk reproducti on apparatus of the term nation of

repr oducti on. The vol une region 32 stores digital data
corre- 10 sponding to an applicatiop.4g9The physical sectors includ-

ed in the volune region 32 are nmanaged as | ogi cal bl ocks. The | ogi cal
bl ocks are identified by the sequential nunbers (1| ogical bl ock
nunbers) respectively 5| si cal sectors aft the
first physical ‘éégk‘r t% ees1|::’gcr'fét e% {é tﬁgﬁ& R Sﬁy Scaleh sec?%jr%c?lﬁo?he
vol ume region ghe case where theAsrgbmwdupmiﬁmguus gperifiormedunen

region 32 is

contdfiatidef £ritid the' BrdfRolis! BeTRN2gCERI 1M 59EPRrd 2FadRd
is jumped over and a silent cell is jumped over or
5 skipped except for the idle time period. At this point,
by continuously counting the STC, which is reference for
the system time, the interval between the completion of
the audio output by the prévious cell and the start of
the audio 6utput by the next cell equals the audio pause
10 time period. The counting of the STC is continued when
the physical allocation information and the time attrib-
ute information both have a value indicating “"continue®.
When eithér one of them indicates "no-continue”, the same
processing as in the jump from the menu is performed, and
15 thus the STC is reset at the leading end of the silent
cell pack. Even in the case where there is no still
picture cell, the method@ is substantially the same as
described above. In the case where there is no silent
cell and the reproduction starts from the leading end of
20 the data, the operation is similar to the conventional
operation shown in Figure 19. In the case where the
reproduction is performed in continuation from the
previous cell, the operation is as follows. When the
time attribute information indicates “"continue”, the

25 audio cell is decoded as it is continuocusly from the
previous cell and audio data is output. When the time
attribute information indicates "no-~continue®, the

operation is the same as the conventional aperation shown

in Figure 19 as in the case where the reproduction is
30 performed from the leading end of the data.

Figures 18A and 18B show a method for producing
the audioc data while displaying a still picture. Figure



20 - an audi o zone region 32c. The volune file nmanagenent
i regi‘on 32a stores file system managenent information for managing a
plurality of | ogi cal blocks as files in accordance with |S013346.
The 25 file system nmanagenent information is information
I ndi cating the correspondence between the nane of each of

plurality of files and the addresses ef 50he | ogi cal

by that file. A di sk reproduction
access to the optical 30
I nformati on.

a

bl ocks occupi ed
apparatus achieves file-by-file
di sk based on the file system nmanagenent

ntorm 18a =ewsf tral hethbhe idi S:K\e[) %Hi&itkﬁﬁéﬁé fRBa : dLthﬁ.rcfﬁu to
e ey b i od TS0 dehd Lo 'oF the aatd’) i $indle

- 33 - f i188 nsivews atHeameehods inhaHegiase wherks thas akmiodutesion
addr esses.

As a fesilisolREadifll EBh+4RLA+ERR! R dHk BreviolESELed.file
can be read.

5

In the case where the reproduction is performed
from the leading end of the data or by selecting a title
or program from the menu or the like through jumping, the

pack of the still picture cell is sought to from the cell

10 information. Thus, the still picture cell is read and

At this point, the STC, which is the reference

time of the decoder, is set with the SCR of the leading
pack of the still picture cell.

of the silent cell is read.
15 of the still picture cell,
played.

decoded.

Next, the leading pack
When an STC reaches an STC
the still picture is dis-

The rest of the operation is the same as the

operation when there is no still picture. The display of

the still picture can be during the processing of the
silent cell, simultanecusly with the start of output of
the audio cell, or after the start of output of the audio
cell in the range permitted by the MPEG2 format. 1In the

20

case where the reproduction is performed in continuation
from the previous cell, the still picture cell is read

and decoded when a still picture pack is detected. Next,

25 the silent cell is processed. Whether or not the STC is

set depends on the time attribute information as in the

case where there is no still picture cell. The rest of

the operation is the same as the operation when no still

picture is displayed, except that the still picture is

30 displayed when the STC becomes a PTS of the still picture

cell and that the STC is set with the SCR of the leading
pack of the still picture cell.
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5 The audi o zone regi on 32c stores audi 0 nanager 900 and one

-or mbre audio title sets 800. The audio title set 800
contains a plurality of pi eces of audi o data and nmanagenent

i nformation for 10 managi ng the order of reproducing the plurality of

pi eces of audio data. The audio title set 800 has a data struc-

ture which allows for managenent of t meSdudio data in units which are
referred to as audio titles. Typically, an audio title corresponds to
a nusic al bum containing 15 one or nore tunes. (3) Data structure

of the audio zone regi oFapres 20 throughe @i @r®nefieyroarssc seches

audi o manager 433, 900a8{idg08CpPbgFRIE a‘i?‘x' Ckﬁé téa?séevkﬁeﬁé’othéophysmal
(3.1) Data structure of the audlogltle set i gure

shows a data st rfekFetEPn: fBLgERpgion .of ttlhtel @%@rmomfmmétaea. &hﬂwﬁ e
set 800 includes*continuep| dnd ithe Oprogithd pReotbasifeiprddeded r nhsr r£d
to as 25 "ACBs" 802 audi o titl et |nf rnatlon AT 8

managi ng tRe or & a?e%?o ﬁEi%éE i qt Ae é%éﬁ gé&ZPrqﬁfam
audio title set mmﬁhenaofomhbamupram to (thSte_:BUR;uéed nov e hseekbdok dthe
data of the audigelsih§ neaa sofl w%w“ﬁom@@ls?%%{fpsagw

descri ption, 1o title set occas ere erreéito as
an "ATS' When the tlme attribute information indlcates “continue"
and the reproduction is performed in continuation from
10 the previous program, the STC, which is reference time

for the decoder, does not need to be reset.

The determination of whether or not the cell is

a still picture cell can be performed using the cell type

15 in the cell information or using a still picture flag of

the program information. The determination of whether or

not the cell is a silent cell is performed by the cell

type in the cell information. The determination that the

cell is the final cell is performed by comparing the

20 termination address of the cell information and the

address read from the data in the DVD. The completion of

the reproduction of the program can be determined by the

cell index of the cell information returning to zero, the

cell type indicating a still picture cell or a silent

25 cell, or the start cell number of the next program in the
program information.

The skipping of the silent cell is performed
while detecting the PTS when. the silent cell is decoded

30 or by obtaining the number of packs to be skipped based
on the data rate.

As described above, in the second example accord-



- 34 - (3.1.1) Data structure of the AOB 802 The ACB

*802 1s packetized into 2Kbytes. The ACB 802 stores data in the LPCM
format, AC3 format, MPEG Audio format (see ISOIEC DI S 13818-3: July,
1996), DTS 5 format (see DTS Coherent Acoustics

"Delivering high
quality multichannel sound to the consuner” presented at the 100th
Convention, 1996 May 11-14, Copenhagen. AES)..or SDDS format (see SDDS
Specification for Disc (Version 1.0)-Digital audio multi-channel

codi ng, Sony Corpora- 10 tion). In the case of the LPCMformat, the
sanple bit is

. 1 2 or LtS, <\ npl | q
kHz, 96 kr&f‘919§°kk§’,‘e44‘.’§éﬁggt séwﬁgf&g’r Pf%%{t W .u"?é"g%&f“’égm
(3.1.2) Data strimfarsagfionheinrgtidingt [thesestpptorpime 19nd ¥eprogogtion

The audio title gphe! pERiBR! beNe®ISlr iaid -data paseddss tREOLEBLbANGCLOr
managi ng the order of reproduci ng the ACBs 802, The order of
repr oduci ng t he kR PRyt time  of the leading audio data in an MPEG2

5 stream is recorded in the management region as a part of
the reproduction control information. Accordingly, a
multimedia information storing medium which realizes
reproduction of high quality digital audio data and video

data added thereto under a restricted bit rate can be

10 provided. The interval between the reproduced audio data

can be uniform even in low-cost reproduction apparatuses
or reproduction apparatuses having no
function of wvidec data. Thus,

prepare data easily.

reproduction
the title creators can

15
INDUSTRIAL APPLICABILITY
According to the present invention, the wait time
(start-up period) before the start of reproduction of an
20

audio stream can be substantially uniform among a plural-
ity of reproduction apparatuses having different levels
of performance such as data processing speed.



de5| gnated by a programchain (PGC), as in the case of 20 vi deo obj ects

'(VOBs). Different PGCs can define differ- ent orders of reproduction
of AOCBs. As shown in Figure 10, the audio title set
informati on (ATSI) 801 includes an ATS managenent tabtre25————AFSHWATH—811
and a PGC managenent infornation table (ATSPGCI T

The ATS managenent table 811 serves as $PRader “ﬂiﬁ“lﬁlt’"lﬂ“l!t"l“'
audio title set information 801. The 30 ATS manag eme'nt cta

i ncludes a pointer indicating a region in whi ch the ACB 802 is
stored, a pointer indicat- ing a OE@IMS i n which the PGC managenent

I nformation table 812 is stored, and attribute information on the

- 35 - AOB 802. In the case where a still picture is stored on

1. An information storing disk, comprising:

at least one system stream stored thereon, where-

the at least one system stream includes a silent
cell for defining a silent period and an audioc cell for

defining audio data to be reproduced after the silent
periocd, and

10 the silent period is a period to be silent, which

is from when one system stream to be reproduced among at
least one system stream is determined until reproduction

of an audio cell included in the one system stream is
started.
15

2. An information storing disk according to claim 1,
wherein the silent period includes a period required by
a reproduction apparatus after one system stream to be
reproduced among at least one system stream is determined

20 until reproduction of the one system stream is started.

3. An information storing disk according to claim 1,
further including information indicating the order of
reproducing a plurality of system streams, wherein the
25 silent period is a period to be silent, which is from
when reproduction of one of the plurality of system
streams is terminated until reproduction of an audio cell
included in the next system stream 1s started.
30 4. An information storing disk according to claim 1,
wherein the silent cell and the audio cell each include
audio data encoded in an identical encode mode, and an

output level of the audio data included in the silent

This Sheet Has Been Replaced
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the DVD 107, the ATS nmanagenent table 811 al so includes

_ : attribute
infermation and the like of the still picture. 5 The PGC
managenent information table (ATSPGCIT) 812 incl udpc ATS PGC

information table information (ATS_PGCI TI) 831 ATS PGC
i nf or mati on search pointers (ATSPGCI SRPs) 832” @i
PGC information (ATS PGCI) units 833. -1684 -

information search pointers ( ATSPGCI SRPs) 832 are i ndices for a
plurality of PGCs stored in the PGC nmanagenent information table 812
a_ndI o de|5| ggg&q tihe RiFstdlof 8Biy 0Ret. be executed first on a 15
title-by-title

. asi s. Each of the PGC information units
descri bes positions on the optical disk 107 where one or nore audio

obj ectsdand L he sqr ey %ﬁfﬁﬂﬂfaﬂuﬁieno&ﬁageoaisﬁemmbmdlﬁﬁ tot icdmisf 1t,he
same audi o object can be described by differ- nt, POCHENT i
Speci fically, H’é‘%’? nf% ??'8% sgr?%’ﬁl “dAel% %&%@ner%% ¥or

i nformati oB (ATﬁdiﬁhﬂg " oupist timipg ogfﬂama nfg;:efmmq abintgyyl, a

ES' n", and "A %_égéxlxta‘ﬁazon %spieauskl%'m&w%%ﬁl f@%&éﬁﬁn&eﬂ@

I gure data structure
i nformati on. A®mhawdifferenge hotween e pEirsdn diime Sta“‘Pl ARG At fbael

(ATS_PGC G)"'rE&ﬁ@e§tEm§'EﬁEE%déa RROfeBaudio cdld ! hanaumpe silenmtl s
i ncluded in the PGC infarmtion, t he eproduc

t f h
PGC, and i nfor ne@gBhod is Gi’i“’ﬁB‘i’ﬁFQrsh?ﬁe hé’“A‘?‘S%ﬁﬁ’%?mO ‘3¢

table 10 first time stamp and a final time stamp included in the
silent cell.

6. A reproduction apparatus for reproducing information
stored on an information storing disk, the information

i5 storing disk including at least one system stream stored
thereon, wherein the at least one system stream includes
a silent cell for defining a silent period and an audio
cell for defining audio data to be reproduced after the
silent period, and the silent period is a pericd to be

20 silent, which is from when one system stream to be
reproduced among at least one system stream is determined
until reproduction of an audio cell included in the one
system stream is started,

the reproduction apparatus comprising:
25 a reading section for reading a system stream to
be reproduced among the at least one system stream stored

on the information storing disk, and
a reproduction section for reproducing a part of
the silent cell and reproducing the audio cell, from a

30 point in the silent cell included in the read system
stream.

7. A reproduction apparatus according to claim 6, wherein

This Sheet Has Been Replaced




(ATS PAT)" and to "ATS cell reproduction i nforrration tabl e
*(ATS_ C PBIT)"

The " ATS program information table (ATS_PGAT)" rogram
physi cal allocation informtion” i ndi cating whemmﬁcu OB of
each program and the AOB of the previous progra

physically 5 di sconti nuous positionssen-t he optical disk, program
time attribute information" indicating whether or not the time

information of the AOB is continuous with the tine i nformati on of the

previ ous ACB, " REQO" ATEA! ! peliog, indiWEAS " of Nealnd it vgel b
nunmber formng t program "prog ramstlll plcturefla I ndi cating
whet her o eRFoGHEE IR g PRRATRIUSIc3E 5%t e pEYEHeR SFERRBJSR be

tion start audi gegftdadcdr® andiily Gt ile@sthonkl ésrtsttannezream ilsnBetawrini aedof
the first audio Ce‘bge]rl ncl uded

reproduction t i it g C{"?ﬁgsgaﬁ'ﬁgofqﬁegyg%nﬂnd r%mtf ?rtesa%%lr?%%' of
t he prograh and "audi o pause tine period" indicating the silent
8. A reproduction apparatus according to claim 6, wherein
the information storing disk further includes information
indicating the order of reproducing a plurality of system
streams, wherein the silent period is a period to be

10 silent, which is from when reproduction of cne of the

plurality of system streams is terminated until

reproduction of an audio cell included in the next system
stream is started.

15 9. A reproduction apparatus according to claim 6, wherein
the silent cell and the audio cell each include audio
data encoded in an identical encode mode, and an output

level of the audio data included in the silent cell is
substantially zero.
20

10.- A reproduction apparatus according to claim 6,
wherein the system stream includes a time stamp forx
defining output timing at a prescribed interval, a
presentation period of the audio cell is determined based
25 on a difference between a first time stamp and a final
time stamp included in the audio cell, and the silent
period 1s determined based on a difference between a

first time stamp and a final time stamp included in the
silent cell.
30

11. A reproduction method for reproducing information
stored on an information storing disk, the information
storing disk including at least one system stream stored

This Sheet Has Been Replaced




pefiod until the reproduction of the audio cel

. starts. 20 The "ATS cel
(ATS_C PBIT)" stores cel

of the program
reproduction_Lnfornation table

i nformation form ng
repr oduced. Specifically, the AOB |ncludes

< I
i ndi cating the order of cells included in the'g uﬂl ﬂ 'Hﬂ' pe"
indicating the attribute of the 25

~cggl_(i.e., whether he cell 5is a
still picture cell, a silent cell or an audio cell), "cell start
addr ess” i ndicating the start address of the cell in the form of
a relative addre s mnth X fi 1d8 st AcR-of.aklie
ATS i ncl udi ng t h8e 5% e%ﬁ% Aatl onQ%gé( égsé dresssrelair!:dl cating the
final

addr ess o shaenﬂlcalitfmr definiggne mddent period and an audgo
Flggre 11 shows _an 1eXRP| AL ¥ P hdIChE €0 O0hathe to be reproduced after the

silent period, and the silent period is a period to be

5 silent, which is from when one system stream ToO be
reproduced among at least one system stream is determined
until reproduction of an audio cell included in the one
system stream is started,

the reproduction method .comprising the steps of:

10 reading a system stream to be reproduced among

the at least one system stream stored on the information

stbring disk, and '

reproducing a part of the silent cell and repro-

ducing the audio cell, from a point in the silent cell

15 included in the read system stream.

12. A reproduction method according to claim 11, wherein
the silent period includes a period xrequired by a
reproduction apparatus after one system stream to be
20 reproduced among at least one system stream is determined

until reproduction of the one system stream is started.

13. A reproduction method according to claim 11, wherein
the information storing disk further includes information

indicating the order of reproducing a plurality of system
streams,

25

wherein the silent period is a period to be

silent, which is from when reproduction of one of the

plurality of system streams is terminated until

reproduction of an audio cell included in the next system
30 stream is started.

14. A reproduction method according to claim 11, wherein

the silent cell and the audio cell each include audio

This Sheet Has Been Replaced
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AOB. The AOB is a part of an MPER stream and incl udes a still picture
cel | |nclud|ng a still picture pack, a silent cell |nclud|ng an audio
pack i ncl udi ng subst an- tially silent audio data, an

including an 5 audi o pack of audio data formng a "”I"’

cl udes one or nore audio cells and may not include a ” rm @Hm

cell or a silent cell. Still picture ceklys-~ are névet dontin

each other and silent cells are never continuous with each other.

still picture ceII 10 is always followed by a silent cell or an audlo

cell. A t%ntenwded m'aﬁym%ﬁﬂe de%oaa awaén CShd - ah NohibBut

exanpl e shown in ure , audio cells an | ent cel exi st _and
are physically &ewe mﬂiﬁihQWﬁﬁdiﬁf&@ﬁﬂ|¥ﬂFl%§3d in §P§o§&%ﬁﬁﬁuﬁﬁ§1 tSe.
t he "program phyghetlantiladQaf i£8yrd D i nformation” has a val ue
representing "continue", and the "programtinme attribute information”
al so has a- val ue representing "continue". In Figure
11, the lide paaﬁ.ng.thpmmguqxiousmdtﬁmﬁ act¢trding orepatsehis whelreige
in the val ue of e i Al A i
represents a el é %ge%f S%ré%tr %sst?l I lﬁfc%?%"%el * Sgglﬁtl‘é‘é
represents a vab@@Rﬂtt?km¢$§sﬁtpﬁsnﬁe§¢§ibeﬂtI@éﬁﬁval a pgesentation
represents a valgesiQia tbg fihat Ei&ief éél@udig Zfétenﬁ‘:@xlléd vassa t&}e RTS
he

of a silent cell” is continuous to an audio cell, _and

of
t here isru)datgﬁﬁfﬁiQQQﬁvbetween ébf%ﬁ??eﬁ%??eﬁtﬁggmqﬂﬁr%sﬁé@?%x?%%%
MPER strgem  stamp hiaicbhaded hﬂnSth@nhtmld culdl | henduthe etlilentPPeriidd

at whi ch th value of .t.he PTS of the_.silent c 0
X o the vel o e ol ol (e ET SRl o (PePeLERkeOBbbuktl ¥ Brall cing
a still picture s‘tramm@nsi il I igiach mi@a:slﬂamp included in the silent cell.

-
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is.displayed before the reproduction of the silent cel

starts.
The+PTS of the next still picture cell is i
- 38 - represented by point D, and the PTS of the next silent
cell is represented by point E. In the case where the PTS of the stil
picture cell and the PTS of the silent cell have an equal value, the
reproduction of the silent 5 cel

starts sinultaneously when the stil
picture is di spl ayed. The differen/@6 between the first PTS of the
next audio cell at point F and the final PTS of the audio cell at
point Dis an "audi o pause tine period". Since the gap between the
PTS s needs to be 0.7 seconds or | ess 10 as specified by MPEQ, the
di fference at point B between the first PTS of the silent cell and
the PTS of the still picture cell, and the difference at point D
bet ween t he first PTS of the still picture cell and the final PTS of
the audio cell need to fulfill such a condition. 15 Figure 14
shows an exenplary PGC formng a title. The exanpl e shown in Figure
14 includes five prograns.
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Prégrans #1 and #2 correspond to AOB #1, and prograns #3, #4 and #5

correspond to AOCB #2.

On the information 20 storing nedium AOB #1 is

recorded after AOB #2. Pro- grans #1 and #2 both include a stil
picture cell and a silent cell, and program #2 includes two audio
cells. Prograns #3 and #4-includes only a silent cell, and

program #5 includes only an audio cell. 25 In the case where

all the audio cells each have

seconds (5,400,000 in
reproduction tinme

of the silent cdﬂI )

nunber of the still pict
cell packs is 96, and th

PTS),

aZﬁEbroduction time period of 60
all the silent cells each have a

period of 1 second (90,000 in PTS), and the PTS of
the 30 silent_cell has the sane value as that of the first PTS

m i nformati on can be descri bed as shown in
Figure 15. Under the conditions that the size of the still picture
data is about 1.88 Mits and
the audio data is 48Sf€4, 16 bit sanpling with 2 chan- nels, the

ure packs is 112,
e nunber of

- 39 -

t nunmber of the silent

SCR

Al

A2‘A3|A4




the audio cell packs is 5760 as shown in Figure 16. 5  The

audro title set has been described. Next, with reference to Figure 9,
t he audi o nanager wll be descri bed. 10 (3.2) Data structure of

t he audi o nmanager 900 The audi o nmanager 900 is information for
control - ling the reproduction which is to be first referred to

for perform ng audi o-oriented reproduction of the - information on the
optical disk by a reproduction 15 gr at us. . Figure 9
shows a data structure of the audio manager 900. 20 The
audi o manager 900 i ncl udes "audi o nmanager information (AM3)", "VOB
for audio nmanager nenu (AMGWOBS) ", and "audi o manager information
backup (AM3 BUP) . 25 The "audi o manager information

(AM3 )" includes "audi o manager informati on nmanagenent table

(AME _MAT) " including attribute information and pointer information,
"audio title nmanagenent information" indicating the nunber of audio
titles and the like, "audio title search 30 poi nter (ATT_SRP)"

i ndi cating search information on the audio titles, and "audio

manager menu PGC nanagenent
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information table (AMGM PGCI UT) ™ i ndi cating PCGC i nformation
for audi o manager nenu. - 40 -

The "audio title search pointer (ATT_SRP)" includes "audio title
type" indicating the type of each title, "nunber of prograns in the
titles" indicating the nunber of prograns included in the titles,
"title repro- 5 duction tinme period" indicating the reproduction tine
period of the titles, "ATS title nunber4/26dicating the set nunber of
the ATS to which each title belongs, 'ATS title nunber” indicating the
title nunber of each title in the ATS, and "ATS address" indicating
the address of 10 the ATS to which each title bel ongs.

The audi o zone region and the DVD as a nultinedia opti cal disk have
been described. Next, a reproduction apparatus according to the
present invention wll be
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15 descri bed. First, an external appearance of a DVD

‘pl ayér, which is a reproduction apparatus for nmultinmedia optical

di sks will  be descri bed. Figure 24 shows external 20 appear ances of a
DVD player 1, a TV nonitor 2 and a remote controller 91

The DVD player 1 has an opening in a front face of a chassis thereof,
and includes a driving nechani sm 25 for setting an optical disk in the
depth direction of the opening.s/zs Provi ded on the front
face of the DVD player 1 is a renote control receiving section-92
having a |light 30 receiving elenent for receiving infrared rays emtted
by t he rjﬁ?wg(x)troller 91. Wen an operator operates a

renote controll dA hi s/ her hand, the renote control receiving

section 92 sends an interrupt signal
Sicy
PTS

SCR
v

t

N
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A1 - i ndicating that a key signa
s Provided on a rear face of the DVD pl ayer
terrminals. A video signal repro- 5

the large TV nonitor 2 for honme use by connecting an AV cord to the
vi deo and audi o output termnals. Thus, the operator can enjoy the
vi deo reproduced fromthe DVD on a |arge TV of, for exanpl e, 33 inches

or 35 inches. As can be appreciated 1q¥95'fron1the above description, the
DVD player 1 in this exanple is-rfot used in the state of being

connected to a personal conputer but is used with the TV nonitor 2 as
an el ectroni c appliance for honme use. 15 The renote

controller 91 includes a spring-| oaded keypad on a surface of a

casing thereof, and outputs a code corresponding to a pressed key by
infrared rays. Fi gure 25 shows an operation panel of the renote

has been recei ved.

1l are vi deo and audi o out put
duced fromthe DVD can be output to

io

control - ler 91. The "POANER— key on the ration panel is for 20
turning ON or OFF the DVD pl ayel 3 The "MENUEKey is used for
retrieving the volume nmenu of theCoptical dis during reproduction of
the program chain. Ten keys are : used fof, ;flor exanple,
chapter-junping the novie or i |sel ecting fu$ijc tunes. Upward, downward,
| eftward and 25 ri ghtward cugs keys are ysed f selecting items. The
"ENTER' key is used for confirm'rng the item sel&cte by
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the cursor. Wien the cursor is noved on the itens by the upwar d,

- dowward, leftward and rightward cursor keys, the itemon which the
cursor is positioned is displayed with 30 a select color of itemcolor

i nformation of the manage- ment information pack. Wien the itemis
confirmed by the "ENTER' key, the itemis displayed with a
confirmation color. In addition, there are keys which are conmon

W th 7/26 - 42- ot her AV appar atuses
such as, for exanple, "PLAY", "STOP", "PAUSE", "FORWARD' and " REW ND'
keys. Next, the structure of the DVD player, which is 5 a
reproducti on apparatus for nultinmedia optical disks w Il be described.
Figure 13 is a block diagram of an internal structure of the DVD

pl ayer. The DVD pl ayer includes a

FIG.5 =,
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10 - driving nechanism 81, an optical pickup 82, a mechani sm control
‘section 83, a signal processing section 84, an AV decoder 85, a
renote control receiving section 92 and a system control section 93.
15 The driving nmechani sm 81 includes a table on whi ch an
optical disk is set and a spindle notor f or rotating the optical

di sk which is set on the table. The table is structured to nove to be
in and out of the c?iiiis by an /@6 mechani sm not shown. Wen the
tabl e 20 S outJB{[(;e ssis, the operator sets an optical disk

onto the table. Wen the opti tabl e and the
tabl e is noved back to pthe disk is | oaded on the
DVD pl ayer. 25 : *ctlon 83 controls a
mechani cal syst enp, iprfteh he—AGEE= g A di sk and the
optical pickup 82 ff t he di sk.
Specifically,” thelnmechathy control sectiem83 adjusts the notor
speed in accordance 30 ‘Tﬁ“*--nn_"“,-—-ﬂ“—""ﬁe track indicated by the
system control section 93. The nechani smcontrol section 83

al so controls an actuator of the optical pickup 82 to nove the

optical pickup 82. ﬁhjt Ig,ﬁcurate track is
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detected by servo control

rotating optical disk reaches the

t he nechani smcontro
‘the 'optical disk to wait until a desired

section
physi cal

83 controls
sector on the

position of the optical pickup 82.

continuously read fromthe desired position.
si gnal
anplification,

read fromthe
wavef or m shapi ng,

ror correction to convert the

Then, signals are 5
The signal processing sectton 84 processes the
optical pickup 82 with, for exanple,
-~ binarization, denodul a- 10 tion,
signal into a data strea

streamin a buffer}f-’r'jl

bel ow) on a | ogi cal
The AV decoder - S -1

in a prescrlbed EE g ﬁ IF *C
audi o signal . ey ercloc WIS

decoder 86, 20 a video de
The system decoder 86 rece

eS9ha
S96 * /

S95
S94

<93
)

S91
S90
S89

20

FIG.7B

the system contro
bIock by- 1 ogi cal

ﬂﬂﬂht al dat a,
dergl

bl ock

and then stores the resultant data
section
basi s.
which is an i nput VOB,
data into a video signal or an

93 (descri bed
15

.Ln- oder 85 includes a system
& d ap—audiQ tecoder 88.

dieflt al—dat~s
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Sector -header
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User data region
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streamtransferred fromthe buffer menory on a | ogical

bl ock- by-l'ogical block basis (i.e., on a packet-by-packet 25
di stingui shes a stream|ID and a sub stream|D
packet, thereby classifying the

basis) and
in the header of each
data into a noving picture data pack

an audi o data pack and a managenent information pack. At this point,
t he novi ng picture data pack is output to the video decoder 30 87.
Regardi ng the audi o data pack, only th io data

pack having a
audi o decoder 88 in
instruction command sent fromthe
- 44 -
systemcontro

desi gnat ed stream nunber is output to tHe
accordance with a decode stream
system control section

93. The managenent information pack is output to the
section 93. The noving picture data pack input to the video decoder 87

is extended by the pre- scribed format defined by the MPE&R format and
output as 5 digital video data. Then, the digital video data is '

converted into a video signal 8 thecNTSES ormat and
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externally output. The audio data input to the audio decoder 88 is
"decotled in the LPCM or AC3 format in accordance with the data type,
DY A“converted, and then 10 externally output as an audio signal.
The audi o decoder 88 processes the digital data, whi ch is an input
AOB, in a prescribed manner in accor- dance with the data type,
converts the data into an audio 15 signal, and externally outputs the
dat a. The system cont #df26ection 93 includes a working
menory and a CPU integrated together and perforns overall control of
the DVD pl ayer. 20 " The reproduction apparatus according to

t he present invention operates in, for exanple, the follow ng

manner . 25 When a DVD is | oaded on the DVD pl ayer, the

system control section 93 detects that the DVD is | oaded fromthe
optical sensor or the like. Then, the system control section 93
control's the nmechani smcontrol section 83 and the signal processing

1
\
\

section 84, thereby co ‘U@Yﬁg'@ of the DVD so as to cause
the opti cal pi cku gg.gﬂhe pad4j|n region. Thus, the DVD
player is initialized 4 B &')cﬁa‘.’gg L) |
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- 45 - For starting the reproduction, the system control
. section 93 determ nes whether or not the DVD player is in a

vi deo-oriented reproducti on node, by a reproduction node determ nation
section. Wien it is determned that 5 the DVD player is in the

vi deo-ori ented reproduction node, the system control section 93 reads
t he video ~ manager based on the information which is read fromthe
volume file managenent region. Th#2£36st em cont r ol section 93

refers to the PGC nanagenent information table 10

for the video manager
menu to cal cul ate the recording

address of the PGC for the vol une
menu. The resultant PGC i s reproduced and retained inside. Wen the

PGC f or the volune nmenu is retained inside, the systemcontro
section 93 refers to the retained PGC information to 15 cal cul ate the

vi deo object (VOB) to be reproduced and the recordi ng address of the
VOB on the optical disk. Wen" the VOB to be reproduced is determ ned,

t he system control section 93 outputs a control signal to the
mechani sm control section 83 and.the sjpgnal

[ 0CeSSiig—0 section 84 so
- : =l = - i
as to retrieve tfhe[detdrnfned VOB fronjtée S| S D f or EgPkproducti on.
Thus, the video |mequ friom4hi ch g qgérggaﬁqugecpj he title to be
reproduced is dijs- | 8|8 = E alE 28,9 :
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pl ayed. 25 The user sees the menu and sel ects and defines

« thestitle that he/she is interested in by designating the i tem nunber
in the nenu using the renote controller. ~Then, the system control
section 93 receives the designa- tion of the item nunber in the nenu
fromthe renote 30 controller and refers to the managenent information
pack included in the VOB of the video nenu which is being
reproduced, 'the VOB being input from tt§/28V decoder 85, to execute a
control command corresponding to the desig-

- 46 - nat ed nunber. The control command is PlayTitle #n or the
like, and the title nunber to be reproduced is designated by "n". As
an execution operation by the PlayTitle comand, the system control
section 93 refers to the 5 title search pointer table, which is a part

of the audio manager, to determne the audio title set (ATS) to which
the designated titl\e belongs to and the title nunberfin
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the ATS. When the ATS is determ ned, the system control section 93

; outputs a control signal to the mechanism 10 control section 83 and the
si ghal processing section 84 so as to reproduce the ATS-nanagenent

i nformati on of the confirnmed title set and retrieves the title search

pointer table of the ATS which is a part of the ATS managemnent

i nformation to the systemcontrol section 93. 15 When the title search

pointer table is retrieved, the 14f26em control section 93 refers to

the table to deter- m ne the PGC information for starting the

reproducti on of the title to be reproduced. Wen the PGC i nformation

IS determ ned, the system control section 93 outputs a 20 contr ol

signal to the nechani smcontrol section 83 and. t he signal processing

section 84 so as to reproduce the determ ned PGC i nformati on and

retain the information in the inside buffer nmenory for the PGC

I nformati on. Wen the PGC information is retained, the system control

25 secti Q93 refers tothe—rqtered—Hi Nt det erm ne
the audio olfj ect (AOB)jto b¢ reprjoduced dnd.2He2 ng address
thereof. Thgn, g A@B}is re¢prodyced —| bR [eRfohs | output to
t he mechani gm rokS| 4= sectio%%ﬁ%rd t el &l ol'8 ing section 84
fromthe 30 | 8 bt ergtalt diSs LoiE 95 _E|El |2 system
control sect) & acy eﬁ’t-glf" BT 5| B < Mdleba to be
reproduced &g} B |88 <219l |=
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- 47 - reproduction thereof in accordance with the retai ned PGC

: information. Wen the reproduction of the final AOB i ndi cated by the
PGC information is conpleted, the system control section 93 searches
for the PGC information of 5 the next title and reproduces the AOBs
described in the PGC information in the same manner. Thus, the all the

titles are reproduced and the operation is stopped. In accordance with

specific setting of the DVD pl ayer or DVD, only one title can be

reproduced before the opera- 10 tion is stopped, or a nenu can be

di spl ayed after reproduction of one or nore titles is conpleted.

Next, a method for reproducing a still picture cell, a silent cel

and an audio cell will be described 15 in detail. Fi gure
19 shows a conventional nethod for repro-

duci ng the audio cell.

an MPEQ stream the | eading end of
14 is first sought to and data reading starts.
audi o output does not inmediately start but starts after

Conventional ly, for reproducing
the audi o cell pack 20
However,

an idle time period, which is prgdeterrret—+n—each
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reproduction apparatus. The idle tine period includes a
requiired for determning the PTS of the audio 25
required for deterrmining that data is correct, and a tinme period
required for the nuting circuit in an anal og output section is to be
transitioned froma nute state to a non-nute state. Thus, the idle
time period varies in accordance with the type of 30 repr oducti on

apparatus. Especially when the repro igoNn section and the decoder
are accommodated in separate

tinme period
data, a tinme period

chassis, the idle time period tends to
be extended because determ nation on the PTS and the determ nation
on : - 48 - the correctness of :
the audi o data are tely peg- f or med. Figures 17A
and 17B show a nethod for| reprodqci ng 5 only audi o data w t hout
di splaying a still |pi ggurle.eyen t hough the still picture is included.
Figure 17A shows 2 |== :
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the nmethod in the case where the reproduction is per-
= | eading end of the data, and Figure 17B
where the reproduction is 10 performed in continuation fromthe previous

cell. In the case where reproduction is perfornmed from
the | eading end of the data by selecting a title or program fromthe

menu or the like through junping, the 15 | eadi ng pack of the silent cell

formed fromthe
shows the nethod in the case

is junped to with refer- ence t.‘elg e start address of the cell
i nformation. At this point, the , which is the reference tinme of
the - decoder

Is set with the SCR of the |eading pack of the

silent cell. Next, skipping and junping of data corre- 20 sponding to a
prescribed idle tine period are perforned with reference to the PTS
of the silent cell, and The ol |Shofeb| for the idle time period is
r epr oduced. Audilo dBrgut ® ¢ fpr during this period. At this
point, the next title nunbgrgjs iSNlgYyedjon the 25 di spl ay device
of the reproduction appar a®ue, § cadd Roid passage of reproduction tine
period is not updated- |WeR a. thHe flirgt PTS of the audio cell is
det ect ed, audi o out put ‘g:g I b sf.arfteq sijnullt aneously. In the case where
the audio out putLis<STarled| a Lsglay of the title nunber and the
30 updating of the ppssage o1 S8 ion tine period are
performed sinmultaneously when | | t he | eading cell is
detected, the reproduct}op-"gis IR [1B1&4haves as if the audio data is
out put si nul taneously S5-9 Q| W] | < |
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- 49 - with the conpletion of the junp such as nmenu sel ection.

> In the case where the reproduction is perforned in continuation from
the previous cell., a still picture pack is junped over and a silent
cell is junped over or 5 ski pped except for the idle tinme period. At
this point, by continuously counting the STC, which is reference for
the systemtine, the interval between the conpletion of the audio
output by the previous cell and the stig8y26 of t he audi o out put by the
next. cell equals the audio pause 10 ~ tinme period. The counting of the
STC i s continued when t he physical allocation information and the
time attrib- ute information both have a val ue indicating "continue".
When either one of themindicates "no-continue", the sane processi ng
as in the junmp fromthe nenu is perforned, and 15 thus the STC is reset
at the |eading enWG.hq y | ent cell pack. Even in the case where

there is no still . picture cell, the nethod is substantlally t he sane

as descri bed abevwe—Arthe—ease Tenr cel

and the reproduction starts ]da% | ¢edil d - rbo t he
operation is sinmilar{to the :g%ggn = F _que QHIGATeSS Fg§a£i§L£|gure
19. In the case whey h eproqucgtin |i s zﬁgﬁg@rnedzaﬂoz’

conti nuation hggﬂ—il 0 ts—qet ] ' :

fromt! B

Vihen t he Cell 2 |7 0 | Slent | 26,708 76,788 °"*

cal 3] 1 Audio | 26800 32,559 |
Cal 4| 0 Stll_| 32560 32,671
cai 5| 0 Slent | 32,672 32,767
Cell 6| 1 Audio | 32.768| 38527
cel 7] 2 Audio | 38528 44,287
caifs| o Silent 0 95
lce fo | 1 Audio 96| 14975
cell 10| 0 Slent | 14,976 15,071
ce 11| 1 Audio | 15,072 . 20,831
Cell $12] 2 Audio | 20832] 26,591




time attribute information indicates "continue", the 25 audio cell is
decoded as it is continuously fromthe previous cell and audi o data
i s soutput. \When the tine attribute information indicates
"no-continue", the operation is the sane as the conventi onal
operation shown in Figure 19 as in the case where the reproduction is
30 performed fromthe | eading end of the data. Fi gures
18A and 18B show a net hod for produ0|t@y25 the audio data while
di splaying a still picture. Figure -
50 - 18A shows the nethod in the case where the reproduction S
performed fromthe | eading end of the data, and Figure 18B shows the
met hod in the case where the reproduction is perfornmed in continuation
fromthe previous cell. In the case where the reproduction

is performed ' [ (. 1rm he | eadRE\ﬂ'oaﬂgb&tn I BnP elly Selecting a title

for the idle time period
Skip the data except for

the idle time period

Seek to the leading -
.end of the silent cell

Audio output started at the
leading end of the GUdIO cell

Still 4ot -
gg:ét‘:re S"gggkce“ Audio ‘cell pack

FIG.17B

Skip the silent cell

data except for the

still picture cell and

idle time period Reproduction of the silent cell
for the idle time period .

"Reproduction of

i Audio output started ot the
uu?ik? rg;s'?us tleoding _end of the audio cell
Stil .
. icture| Silent cell -
Audio ;ell pack Bock pack Audio cell pack




or 'programfromthe menu or the |ike through junping, the pack of the

» stikFl picture cell is sought to fromthe cell 10 I nformation. Thus, the
sti¢ll picture cell is read and decoded. At this point, the STC, which
is the reference time of the decoder, is set with the SCR of the
| eadi ng pack of the still picture cell. Next, the |eading pack
of the silent cell is read. Wen an STC reaches an STC 15 of the stil
picture celt, the still picture is di 20/26 pl ayed. The rest of the
operation is the sane as the operation when there is no stil
picture. The display of the still picture can be during the

processi ng of the i t cell, simultaneously with the start of

out put of 20 LEQIZEhiZ , or after the start of output of the audio
cell in the range permitted by the NPEG fornFt. I n tPe case where
the reproduction is performed in cordkipihe data ex?eptf ¥m the previous cell,
the still picture cell is read thenitleldimeteperiaten a still picture pack

i s detected. Next : ' I s ¢ t th

STCis o set R@@“ﬁ*@%ﬁ"‘q’ﬁ, e meibine h the

case where there P ﬂ§ .W pigtur . mﬁig %ﬁp@f ch the operation
| t j SP ayed,

is th K leudi
Ie>s<cep1(:a tsﬁgfeggee pghmﬁh{:tgg;e‘ i gn ' di sfeading ende@_ tie QUAOHEBONeSs a

PTS of the still picture el |l 3N w th the SCR
of the | eading packiStill t hpest izl ifture cell.

picture Sﬁé{,*}c&em . Audio cell pack

pack

Skip the silent cell
data except for the
idle time period

_Reprdduction ond display ) - ent cel
of the still picture cell ?:rprt?iu?gﬁanﬁ?rf. eth:e ri; gn ce

Reproduction of Audio output started at the

wﬁig revious leading end of the oudio cell
j c Sftil{ Silent cell I audio cell pack
Audio cell pack | g‘:c;:re pack i P

' Reproduction of the audio cell
FI G 19 for the idle time period

Seek to the leading Audio output starfed after
end of the audio cell the idle time _penod,

Audio cell pack




Figures 20 through 23 are flowcharts each illustrating a program 1In

t hercase where the physi cal all ocation information of the program

i nfcormati on shows "continue" and the program previously reproduced has
ab program nunber which is smaller by one than the program nunber
of the programto be reproduced now, seek to the readi ng head for the
DVD is not specifically necessary. When the tine attribute information
i ndi cates "conti nue" and the rg?r uction is perforned in continuation
from 10 t he previous program th , which is reference tine for
t he decoder, does not need to be reset. The determ nation of
whet her or not thzgji; 2?; a still picture cell can be perforned
usi ng the cell Cllthe ceII information or using a still picture
flag of .the program i nform " determ nation of whether or

not the cell is a silent cell is pe 5"-- by the cell type in the
cell information. The determ nation tRat the cell is the final cel

is perfornmed by conparin an 20 TEr AT Tom addy ess of the cel
information and the snﬁeanahnnnonhe data in the DVD. The

conpl eti on of t he can be determ ned by

t he cell index of gé@@#ﬁédﬂ@ﬂgﬁgﬁh%h return ng to zero, the

cell type indicating a stidbtamed: framcAld progran | ept
information table

!

.Progrom start cell numbe
of ATS_PGI obtained and
set to Cn

Cn'th cell re roductuon
information (ATS_C_PBHCn)
obtained ond cell type read

‘Add one Cn

Still picture cell?

Silent cell u
reproduced

Leading audio cell reproduced
1
F

Continuous cell reproduced

\

(End )




25 . cell, or the start cell nunmber of the next programin the

+ program i nformation. The skipping of the silent cell is
perfornmed whil e detecting the PTS when the silent cell is decoded 30
or by obtaining the nunber of packs to be skipped based on the data
rate. : As descri bed above, in the second exanpl e accord-

- 52 - ing to the present invention, programreproduction

i nformation including the start tine gggu{eproduction time period of
each of audi o data based on the repro = tion start tinme of the

| eadi ng audi o data in an MPEQ 5 streamis recorded in the nmanagenent

region as a part - etde reprodd oth control information.
Accordingly, a FIGL2£di a i n storing nedi um which realizes

Cell start address gbtoined
from cell reproduction

information #Cn and data
reading storted therefrom

Reproduction start audio cell
time obtained from program
information (ATS_PGS and

stored in ST_PTM

!

Decoding of read stream
started

|

I3

PTS obtained from
decoder

No

PTS<ST_PTM?

Audio output staried

1

End of cell?



reproduction of high quality digital audio data and vi deo dat a added
- thereto under a restricted bit rate can be 10 provi ded. The interval
bet-ween the reproduced audi o data can be uniformeven in | ow cost
reproducti on appar at uses or reproduction apparatuses having no
reproduction function of video data. Thus, the title creators can

prepare data easily. 15 / INDUSTRIAL APPLI CABI LI TY
According to the present invention tk&p\%g t ti (start-up period)

before the start ction pOf 20 audlo stream can be
substantial ly uanJgagz m i :

a plura ity of reproduction apparatuses
havi ng different |evels of perfgrmance such as data proceSS|ng speed.

CLAING Cell start address obtained
from cell reproduction

information #Cn and data
reading started therefrom

Reproduction start audio cell
tlme obtained from grogmm

information (ATS_PGI) ond
stored in ST_PIM

I

Value of (ST_PTM-idle time period of
audio output from decoder) stored
in decoding start time (DEC_ST_PTM)

K
PTS obtained _f_rdm decoder

PTS<DEC_ST_PTM >~2—{ Data skipped
? .

Yés

No

_PTS<ST_PIM ?

Yes

One cell number Cn added
and advanced to next cell

!

Audio output started
.

No

End of cell?



1. (Anended) An information storing disk, conprising: at | east
~ one’*system stream stored thereon, where- 5 in: the at | east
one system stream i ncludes a silent cell for defining a silent period
and an audi o cell havi ng audi o data to be reproduced after the silent
period, and 10 the silent period is a period to be silent, which
is fromwhen one systemstreamto be reproduced anpong at | east one
system streamis determ ned by a_reprZﬁEﬁiion apparatus unti l
reproduction of the audio cell included in the one systemstreamis
started. 15 2. An information storing disk according to claim1,
wherein the silent period includes a period required by a
reproduction apparatus after one systemstreamto be repr oduced anong
at | east one syst s. det ermdned-20 unti | reproductlon of the
one system st reanﬁfaaz:gd rrended) An information storing
di sk according.to claim1l, Jer conprising information indicating
t he order of reproducing a pIur. ity of system streans, 25 wher ei n

the silent period is a per ‘Cn‘ﬁﬁd@ﬂ is from when
reproduction of one of the 2%*9?#8 tem streans is term nated

S
until reproduction of an c&?ln?)ﬁcf:ége in the next system

streamis started. 30 4 An i nforpation- storing disk according to
claiml, wher ei n t he—silent celY—and—the—audi o cel | each include

audi o data encoded in an i énoqbeeabhmqedvﬂtwna1d an

cell reproduction
mformatlon #Cn

Audio cell?

Audi output continued

No

End of cell?/

Yes

End



output level of the audio data included in the silent

AVENDED SHEET 54 cell is
substantially zero. 5. An information storing disk according to
claim1l, wherein the systemstreamincludes a tine stanp for 5
defining output timng at a prescribed interval, a presentation
period of the audio cell is determ ned based on a difference between
a first tine stanp and a final kg st anp i ncluded in the audio cell,
and the silent period is determn based on a difference between a
10 first tinme stanp and a final tinme stanp included in the si |l ent
cell.

FIG.24




6.°(Anended) A reproduction apparatus for reproducing i nformation
stored on an information storing disk, the 15 information storing disk
i ncl uding at | east one system stream stored t hereon, wherein the at
| east one system streamincludes a silent cell for defining a silent
period and an audio cell having audio data to be repro- duced after
.the silent period, and the silent period is 20 a period to be silent,
which is from when one system st26¢afr t o be reproduced anong at | east
one system stream is determ ned by the reproduction apparatus until
repr o- duction of the audio cell included in the one system
streamis started, dzzé; t he reproduction apparatus conpri sing:

a reading section fOrreading a systemstreamto be reproduced anong

the at | east one systemgtrgamstored on_t hel in.ﬁrnation storing

di sk, and a duction sectiog—fxr—keéni ng silent during 30
the silent period and repﬁ§§E§§1g the audio ceMkﬁhJ e the silent
peri od. 7. A refroductiton apparatus according|tlo claim®6, wherein
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- 55- the silent period includes a period required by a repro-< .
ducti on- apparatus after one systemstreamto be repro- ‘duced anonf at
| east one system streamis determ ned until reproduction of ‘the*dne
system streamis started. 5 8. (Anended) A re

p%eduﬁt—l—m’r—appm
according to claim6, wherein the information st

conprises information indicating the 5)3d'er of reprodJ“““ﬁ"In I!"H{m " ml ity
of system streans, wherein the silent period 10 [geriLo 0s bex
silent, which is fromwhen reproduction of one of the plurality of

system streans is termnated unt OLAIS oducti on of an audio cell

i ncl uded in the next system streamis started. 15 9. (Anmended)

A reproduction apparatus according to claim6, wherein the silent
cell and the audi(dmesideddadin informatsioniestEingddiskenEomREiFANG:

i denti cal enéode mode 1eastaeﬂeag¥geéaugtfsxﬁl sebrbletRedien daieiac! uded
in the si |l ent cal I's substantially zero, and wherein t he repro- 20

duction Secti dm:reproduces the audio data included in a part of the

silent cell and reproqyeesi fi%a%etdldhéiegﬁstem sti8&hUdedlides he sutdeatcel |,

froma point in the silent el | mcludedmthereadsstemst am
25 10. A rs¥lodfieri APLHpRG atauss-ﬂa%’éﬁr &SOq 0 8NG) B §udio Cefyherein
the system st ngamddcbude® adgdtae 8 abe fpeproduced after the silent

period, and

10 the silent period is a period to be silent, which
is from when one system stream to be reproduced among at
least one system stream is determined by a reproduction
apparatus until reproduction of the audio cell included
in the one system stream is started.

15
2. An information storing disk according to claim 1,
wherein the silent period includes a period required by
a reproduction apparatus after one system stream to be
reproduced among at least one system stream is determined

20 until reproduction of the one system stream is started.

3. (Amended) An information storing disk according to
claim 1, further comprising information indicating the
order of reproducing a plurality of system streams,
25 wherein the silent period is a period to be silent, which
is from when reproduction of one of the plurality of
system streams is terminated until reproduction of an

audio cell included in the next system stream is started.

30 4. An information storing diék according to claim 1,
wherein the silent cell and the audio cell each include
audio data encoded in an identical encode mode, and an

output level of the audio data included in the silent

AMENDED SHEET
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defining output timng at a prescribed interval, a presentation
period of the audio cell is determ ned based on a difference between
a first tine stanp and a final 30 time stanp included in the audio'cell,

and the silent period is determ ned based on a difference between a
first tinme stanp and a final tinme sta I ncluded in the silent cell.

- 56- 11. (Amended) A reproductT off*n®t hod for reimmmlm'lmlullu”ul]
i nformati on stored on an information storing disk, thelll

storing disk including at | east one system stream’st 6red ther®eon,
wher ei n the at ck2astisosubsieandhadly ze4am i ncludes a silent cell for
defining a silent period and an audio cell having audio data to be -

repro- duced after the silent perjiod, and the silent peH(xi%s a
period to be sbl-eAn infermpsiepo LG ndisict arcording (Egmpie 1

reproduced andpgcaleiheashe ONgy, Stk CBtTagA M ABludeks detams nedaky afor
reproduction apparatus until Teproduc- tion of tQﬁ- udj o,_cel.l.included
in the on? sys@efigdnganputpul; stipipgegat a prescr Fﬁe 1B %Rt i A

net hod conpri siggdditaxiiens pefriod of the audio cell is determined based
on a difference between a first time stamp and a final
time stamp included in the audio cell, and the silent
period is determined based on a difference between a
10 first time stamp and a final time stamp included in the
silent cell.

6. (Amended) A reproduction apparatus for reproducing
information stored on an information storing disk, the

15 information storing disk including at least one system
stream stored thereon, wherein the at least one system
stream includes a silent cell for defining a silent
period and an audio cell having audio data to be repro-
duced after the silent period, and the silent period is

20 a period to be silent, which is from when one system
stream to be reproduced among at least one system stream
is determined by the reproduction apparatus until repro-
duction of the audio cell included in the one system
stream is started,

25 the reproduction apparatus comprising:

a reading section for reading a system stream to
be reproduced among the at least one system stream stored
on the information storing disk, and

a reproduction section for keeping silent during

30 the silent period and reproducing the audio cell after
the silent period.

7. A reproduction apparatus according to claim 6, wherein

AMENDED SHEET



reading a systemstreamto be reproduced anong 15 t he at
stream stored on the infornmation - storing dJSk and

keepi ng sil ent during the silent period and roduci ng the audlo

cell after the silent period. 20 12. A repro Mﬁlﬂ m or di ng
to claim1l, wherein the silent per| od incl m ﬂ“ﬂr"mﬁl red by
a repro- duction apparatus afteBSone system stréam-t o"be® r epr o-
duced anong at | east one systemstreamis determ ned unti |

reproduction of the one systemstreamis started. 25 13. A
reproduction elehed lasaopdimed drdlaidesi s mheied requiredheyi af BPPEOT on
storing disk further incl udes Ln ti [y of
reproduci ng a%MQﬁl tipeﬁrsys LQ%@E d%%‘%ﬁfteﬁmﬁggg%n t ehg? g?foerlod
is a period tdumed0amongi |ant leamtchm% SN@Meﬁht?%@moélﬁ:tdﬁﬁewlﬁﬁé of

t he pl dr Ki r d
tion of an au %-& v mc‘f‘ﬂ X darlﬁ SABRb Soh&' B 88kad stdan P Sred .

ceI n the next system stream Is started.
-57- 5

Ieasti ohe system

8. (Amended) A reproduction apparatus according to
claim 6, wherein the information storing disk further
comprises information indicating the order of reproducing
a plurality of system streams, wherein the silent period

10 is a period to be silent, which is from when reproduction
of one of the plurality of system streams is terminated
until reproduction of an audio cell included in the next
system stream is started.

15 9. (Amended) A reproduction apparatus according to
claim 6, wherein the silent cell and the audio cell each
include audio data encoded in an identical encode mode,
and an output level of the audio data included in the
silent cell is substantially zero, and wherein the repro-

20 duction section reproduces the audio data included in a
part of the silent cell and reproduces the audio data
included in the audio cell, from a point in the silent

cell included in the read system stream.

25 10. A reproduction apparatus according to claim 6,
wherein the system stream includes a time stamp for
defining output timing at a prescribed interval, a
presentation period of the audio cell is determined based
on a difference between a first time stamp and a final

30 time stamp included in the audio cell, and the silent
period is determined based on a difference between a

first time stamp and a final time stamp included in the
silent cell.

AMENDED SHEET



14. (Amended) A reproduction nmethod according to cla|n111 --3
wherei n- the silent cell and the audio cell each rctude—audi-o- data

encoded in an identical encode node, and an t he audi o
data i ncl uded |n_the 5 silent cell is substant n'ﬂ u*' Embmlnhereln t he
ed

repr o- duction section reproduceggt be audio a |nc
part of the silent cell and reproduces the audio data I ncluded in the
audio cell, froma point in the silent cell included in the read

systenlstrean1 10 5. A reproduci| th&g€ or g
wher ei n §fg‘leéﬂle§)r rﬁarogifas&%cﬁwrre o f%?ﬁdef?%cér)\‘gﬁ&ﬁé
out put t|n\ngﬂﬂfdkmaﬂﬁun|§Emke®tenvan xntmxm@h1QP|§ﬁorlng;ﬂ%ﬁ%ﬂ Bhet he

2 A D Sl g ot Lttt

I'n the audio cell, and the
sil ent period dtsream st@eérnhaﬁeobasédlﬁﬁﬁlél dthe epEnd@asidt e SYPTPS:

time 5 Stap.and 3nthidld | 4 siadp: | eehudedorn ddeisingnta cslillent

period and an audio cell having audio data to be repro-
duced after the silent period, and the silent period is
a period to be silent, which is from when one system
stream to be reproduced among at least one system stream
10 is determined by a reproduction apparatus until reproduc-
tion of the audio cell included in the one system stream
is started,
the reproauction method comprising the steps of:
reading a system stream to be reproduced among
15 the at least one system stream stored on the information
storing disk, and
keeping silent during the silent period and

reproducing the audio cell after the silent period.

20 12. A reproduction method according to claim 11, wherein
~the silent period includes a period required by a repro-
duction apparatus after one system stream to be repro-
duced among at least one system stream is determined
until reproduction of the one system stream is started.

25
13. A reproduction method according to claim 11, wherein
the information storing disk further includes information
indicating the order of reproducing a plurality of system
streams, wherein the silent period is a period to be
30 silent, which is from when reproduction of one of the

plurality of system streams is terminated until reproduc-
tion of an audio cell included in the next system stream
is started.

AMENDED GHEET
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14. (Amended) A reproduction method according to
claim 11, wherein the silent cell and the audio cell each -
include audio data encoded in an identical encode mode,
and an output level of the audio data included in the
silent cell is substantially zero, and wherein the repro-
duction section reproduces the audio data included in a
part of the silent cell and reproduces the audio data
included in the audio cell, from a point in the silent
cell included in the read system stream.

15. A reproduction method according to claim 11, wherein
the system stream includes a time stamp for defining
output timing at a prescribed interval, a presentation
period of the audio cell is determined based on a differ-
ence between a first time stamp and a final time stamp
included in the audio cell, and the silent period is
determined based on a difference between a first time

stamp and a final time stamp included in the silent cell.
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