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5 This invention relates to an audio system, its

reproducing apparatué, and its recording médium, and
more particularly to an audio system thét easily
maintains compatibility with a surround system when in
a system that transmits or records (hereinafter,

10 transmits) surround audio using a plurality of
transmission channels, the plurality of channels are
used for special uses, such as karaoke, not being
limited to surround, a reproducing apparatus for
reproducing audio signals from the system, and a

15 recording medium made according to an allocating method
complylng with the standard for surround.

A conventional surround system, for example, a
Dolby surround system AC-3 proposed by Dolby
Laboratories, is such that when 5-channel surround audio

20 signals are recorded on an optical disk, a recording
medium, the audio signals are reproduced at three
speakers in front of the listener and two speakers
behind thé same listener in a reproducing apparatus
compatible with the surround system, thereby forming

25= 5¥ound the listener a sound field giving the feeling of

| béing at a live performance. In addition, the surround

system‘Cén reproduce audio signals suitable for



Laboratories, is such that when 5-channel surround audio 20 signals are

recorded on an optical disk, a recording medi um the audio signals
are reproduced at three speakers in front of the.listener and two
speakers behind the same |istener in a reproduci ng appar at us
conpatible with the surround system thereby formng 25 around the
|istener a sound field giving the feeling of being at a live
performance. In addition, the surround system can reproduce audio
signals suitable for . ) - 2-

2-channel audi o &ystehgnrberiig srsteR, depending on the systemphe has.
The 2-channel audjo system converts 5-channel audio signals into
2-channel audi o SHHHERET Ras. The 2s6hanmel fydig SESHRR SOWSTRS  audi o

IS SUETED & SpanndP UGS SEBIEERTEN 2 A SRS gl oA
Surround audi o SERATELEASE, FHr iTe aecTRRRE aplflc” s oY, Wk
5 sound is reproduced at the two speaker in front of the
listener.

Conventional systems that provide surround
reproduction and stereo reproduction of the 5-channel
surround audio signals are shown in FIGS. 1A and 1B,

10 respectively. In surround reproduction, 5-channel audio
inpuf signals L, C, R, LS, and‘RS are transmitted to
speakers 8L, 8C, 8R, 8LS, and 8RS at the front left, the
front center, and the front right, and at the back left
and the back right, respectively, as shown in FIG. 1A.

15 The respective speakers reproduce sound. As described
above, in the reproducing system with 5-channel speakers,
the sound volume can be adjusted channel by channel. 1In
addition, reproduction can be stopped on a channel basis.

On the other hand, in stereo reproduction, the five

20 input signals L, C, R, LS, and RS undergo down-mixing at
a down mixer Dmix, whiéh converts them into 2-channel
audio output signals Lo and Ro, which are then supplied
to the front left and front right speakers 8L and 8R.
Thése two speakers 8L and 8R reproduce sound. The down

25 mixer Dmix includes a circuit that down-mixes 5-channel
audio input signals L, C, R, LS, and RS as'follows.

The 2-channel audio output signals Lo and Ro



10 respectively. In surround reproduction, 5-channel audio

i nput signals L, C, R LS, and RS are transmtted to speakers 8L
8C, 8R, 8LS, and 8RS at the front left, the front center, and the
front right, and at the back left and the back right, respectively,
as shown in FIG 1A 15 The respective §Peakers reproduce sound. As
descri bed above, in the reproducing systemw th 5-channel speakers,
t he sound vol unme can be adjusted channel by channel. In © addition,
reproduction can be stopped on a channel basis. On the ot her
hand, in stereo Qletpﬂbm@tbmndowmsni:kiﬂeg 201 supplird 10 g sfigniC 16Et LS,
and RS undergo down-m xi ng a a down m xer Dm x, which converts
theminto 2-charfd front rl%ﬁlﬁ?@ﬁk?ﬁﬂ & qnd SR armdemaldy ch are then
supplied to the front left and front right speakers 8L and 8R
These two speakePXPHISSPH BK reproduce sound. The down 25 m xer Dmi x

includes a circuit t o] X han audi o i nput signals L
C, R LS, and RS as P@?Iomﬁn nb $E 8 %LgThe 2- channel audi 0 out put

si gnal s qu and Ro Ro = R + 0.7C + 0.7RS %

In general, when 5-channel audio signals are
converted into 2-channel audio signals, simple down-
mixing may provide unnatural 2-channel reproduction,
depending on the nature of the 5-channel audio signals.

10 There may be a case where absence of the surround-
channel audio signals LS and RS results in natural
reproduction. This is why the conventional down mixer
Dmix uses a circuit to selectively turns on and off the
addition of the surround channel audio signals LS and RS

15 by a control signal Cont as shown in FIG. 2. To prevent
a sense of incongruity from being introduced into the
sound field in reproduction, control signal Cont is not
open to the user. As a rule, the user cannot enter the
control signal Cont into the down mixer arbitrarily.

20 Generally, the control signal is determined on the
transmission side or the recording side and recorded on
an optical disk or the like, a recording medium. When
the audio signals transmitted via a plurality of
channels are reproduced at output channels the number of

25 which is smaller than that of channels through which the
audio signals have been transmitted, that is, down-

mixing is done, it is decided that the user cannot



obt ai ned by down-m xi ng and supplied to the front |eft and front

ri ght speakers 8L and 8R are normally expressed as: Lo
=L+0.7C+ 0.7LS 5 Ro = R+ 0.7C + 0.7RS In
general , when 5-channel audio signals are converted into 2-channel
audi o signals, sinple down- m xing 4may provide unnatural 2-channel
r epr oducti on, dependi ng on the nature of the 5-channel audio
signals. 10 There may be a case where absence of the surround-

channel audio signals LS and RS results in natural, . reproduction.
This i s why thENaREE e RanREHLR xeqeficientspdine lnddag, thier mixingo

sel ectively turns .on and off the addition of the surround channel
audi o signals ¢ RS 15 by a control signal Cont as shown in FIG 2.

To prevent sense of incongruity f.rom bejng introduced.into the
sound field in repr?ﬂhc’ﬁ%?ﬂt FRIT e %lla&{b?’ut alse IHBRo t he
user. As a rul %B U ﬁggg%; ' rQh _si | Cont into
t he down mi xer %’é)r | Pgrna“ uy. ’ %Igeor#eér";ﬁylsf ,en&sHe V%%%er ohes i"‘%r%%l S
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background sound have found their way into not only
business use but also domestic use. Although various
karaoke systems have been proposed and those with
various functions have been developed, a multi-

10 functional karaoké system that can sufficiently comply
with the demands of the users has not been realized yet.
Similarly, there have been various demands in the field
of special reproduction uses, such as a rendering of
a musical instrument, in addition to karaoke.

15 . In the field of special reproduction uses, such as
karaoke, to comply with the demands of the users
appropriately, it has been necessary to prepare as many
audio programs as there are demands and record data on
2 recording medium in advance. This has caused the

20 problem of requiring a tremendous recording capacity. As
a method of solving such a problem, use of a surround
audio system can be considered. Since conventional
surround audio systems have not taken into account
special applications including karaoke, it is difficult

25 to simply apply special applications to a surround audio
system. Thus, some improvements have been wanted.

Specifically, when the audio signals transmitted via



the audio signals transmtted via a plurality of channel s are

reproduced at output channels the nunber of 25 which is smaller than

t hat of channels through which the audi o signals have been
transmtted, that is, down- mxing is done, it is decided that the
user cannot 5 - -4- change

t he conversion coefficients including the m xi ng rati o.

In recent years, not only in Japan but al so in many foreign
countries, karaok re th user nsel f hersel f sings
with orchestra Ernélr‘tg%jsl o %eélﬁﬁfh’rfﬁfie tmﬂrbtq Yeir way into
not only busr use but aI o do siic 0 var|.ous

kar aoke systemsc}h r 'b’gg%ﬁ % e:.ms[%asleler tﬁ#vg:rqllaotﬁsé unctions

have been devel frgnefs %}6%’?% ch éwcdl&ﬂfl lJf%{users rIhat can

sufficiently co he' deman as not been

e Ve o s et i o8 gormide i
5 user cannot change the conversion coefficients including
the mixing radio, so that it is necessary to allocate
channels, taking into special consideration how to
handle audio signals normally to be reproduced and audio
signals normally not to be reproduced. As described
10 above, in the field of special applications including
karaoke, to comply with the various demands of the users,
it is necessary to combine a conventional surround audio
system with a special system, such as a karaoke system,
taking into account the compatibility between them.
15 Summary of the Invention
The object of the present invention is to provide
an audio system that easily maintains compatibility with
a surround system when in a system that transmits
surround audio using a plurality of transmission
20 channels, the plurality of channels are used for special
uses, such as karaoke, not being limited to surround,
a method of reproducing audio signals from the system,
a recording medium used with the system, and a method of
recording data on the recording medium.
25 " According to the present invention, there is
provided an audio system comprising: transmitting means

for transmitting one of first and second audio data, the



a musical instrument, in addition to karaoke. 15 In the field of
speci al reproduction uses, such as kar aoke, to conply with the
dermands of the users appropriately, it has been necessary to
prepare as many audi o prograns as there are demands and record data
on a recording nediumin advance._Thj s has caused the 20
probl em of requiring a trenmendous recordi ng capacity. As _ a net hod
of solving such a problen1 use of a surround audi o system can be
consi der ed. SinCﬁ.con d audi o, systens have not

{.I‘S

taken into accou Longﬁﬁ?a}nﬁﬁ%?iﬁé{? ?Fuﬁ?ﬁﬁr&? ROt s
difficult 25 1téﬂsS£gP| Yof g%%%{‘}g&c lu%cﬁ "%rtlc') epsarEcP %p'gstc#r;ﬁ(‘)%‘gfjl sudl o]

system Thus, sone | nprovenents

when the audio s dg Y, I )
-5- a pI% ?yﬁ‘%?ﬂc aérll%glsé relsr e?)r}% rsdt ?ub %udlto signal,

channel s the nun@ﬁa 8écdhl Chul §osm$e{néﬂ?tﬁﬁ§"a§ dcond codé:hannel S

t hrough which the audi o signals have been
5 information items for determining a special-use mode and

third and fourth main audio signals and a second sub-
audio signal, the fourth main audio signal including a
normally available accompanying sound and the second
sub-audio signal including one of normally available and
10 normally unavailable accompanying sounds; means for
sensing the first and second code information items;
means for outputting one of the first and second audio
data; and means for allowing the first and second main
audio signals or the first and second main audio signals
15 and the first sub-audio signal to output from the
outputting means in response to the sensing of the first
code information item, and setting the outputting means
in a selective setting mode in response to the sensing
of the second code information, in which the third main
20 audio signal is outputted from the output means, the
fourth main audio signal is normally set in an available
mode and is outputted from the output means, and the
second sub-audio signal is normally set in an
unavailable mode and is prevented from being outputted
25 from the outputting means or the second sub-audio signal
is normally set in the available mode and the second

sub-audio signal is outputted.



transmtted, that is, when dowmm-m xing is effected, the 5 user cannot
change the conversion coefficients including the mxing radio, so
that it is necessary to allocate channel s, taking into special

consi deration howto handl e audi o signals nornally to be reproduced
and audi o signals normally not to beyeproduced. As described 10
above, in the field of special applications including karaoke, to
conply with the various demands of the users, it is necessary to
conbi ne a conventlonal s rround audi o systemw th a special system
such as a karaoke syst erm°re't%ﬁ??@F+¥ﬂcﬁ%uikﬁnﬂr??ﬁpﬁxﬁﬂﬁﬁﬂﬁﬁqq¢y
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provi ded an audi o system conprising: transmtting means

audio information that includes a first and second code

information items for determining a surround mode and a
special-use mode, and audio data which includes first,

10 second and third main audio contents corresponding to
the front left, front center, and front right main audio
channels corresponding to the front left, front center,
and front right speakers, and first and second sub-audio
contents corresponding to surround audio channels

15 corresponding to the back left and back right speakers;
means for sensing the first and second code information
items; conversion means for, in response to the sensing
of the first code information item, converting the first,
second and third main audio contents into a first front

20 left, first front center, and first front right main
dudio signals and the first and second sub-audio
contents into a first back left and first back right
surround audio signals in the surround mode; and
generating means for generating a second front left,

25 second front center, and second front right main audio
signals from the first, second and third main audio

contents, and generating a second back left and second



for transmtting one of first and second audi o data, the

- 6- first audio data including a first code information

items for determ ning a surround node and first and second nain
audi o signals and first sub-audi o signal, and second audi o data

i ncluding a second code 5 informationgtems for determining a
speci al -use node and third and fourth main audio signals and a
second sub- audi o signal, the fourth main audi o signal anlgding a
normal |y avail all e acconpanyi ng sound and the second . Sub-audi o

si gnal ?/ncl udi né’?ﬁ?& H%Br%ﬁg?“%aﬁq%’cﬂ Signpls from the nkirst @andail abl e

acconpanyi ng sounds; ans for, sensing the first and second code
infornationiteﬂﬁdeném%£L°7ﬁé&% FREREH AR iTRE FRETFAL S iMde MY second

di d X |l ow ng t.he first,and, second i N
gﬂd: 8 si gnal s 'of‘é%f%&g% rs?@g%l géeecrgsnjtf'imacf% ta{'t?disoecs?'b%acf%de_’ lﬁnpom%q he
first sub-audio gigpaltfd é’é&%&'&}tiﬂfrﬁéé}ﬁs inclué:lir&ﬁ dd g freans in

fthe firs . code I1mform

response to the sensing o a_ion item and
setting the out BEIdAivEBRPSsetting the first, second and third

selection modes, and means for allowing second main
audio contents to be converted into the second center
audio signal as a first type accompanyipg sound in
response to the set of the first selection mode and

10 preventing the second main audio contents from being
converted into the second center audio signal in
response to no set of first selection mode, and allowing
at least one of the first and second sub-audio contents
to be converted into first and/or second sub-audio

15 signals as a second type accompanying sound in response
to the set of the second mode or third mode, or
preventing at least one of the first and second sub-
audio contents from being converted into first and/or
second sub-audio signals in response to the set of the

20 second mode or third mode.

Furthermore, according to the present invention,
there is provided a recording medium comprising: a data
area in which an array in which a first and second code
information items for determining a surround mode and a

25 special-use mode and audic data corresponding to two or
more main audio channel contents and at least one sub-

audio channel content have been stored, and type



in a selective setting node in response to the sensing of the

second code information, in which the third main 20 audi o signal is
outputted fromthe output neans, the fourth main audio signal is
normal ly set in an avail able node and is outputted fromthe out put
means, and the second sub-audio signgl is normally set in an
unavail abl e node and is prevented from being outputted 25 fromthe
out putting means or the second sub-audi o signal is normally set in
the avail abl e node_and the second sub-audi o signal is outputted.
-7- inforpabiadr éndiecabingnghed the pyegepf Fheoonrrayn, is of

there is provided an aydi o system conprising, fron{ left, ) front
center, front rigneiopdeka ahf mapagaBenti ffformation ipelyding playback
transmtting nmeaps, having front left, front 5 . center, front,right
main audi o channtREoERatAdRaPEPERIning' the arade, ip; BR{CE $76R P Hbai o
channel's, for (ransmitifdin the arBiy' 9s' £5OhERLLERANELG! NELYECSedn ! St

and second code
5 recorded.

Still furthermore, according to the present
invention, there is provided a recording method
comprising the steps of: creating an array in which a
first and second code information items for determining

10 .a surround mode and a special-use mode and audio data
corresponding to two or more main audio channel contents
and at least one sub-audio channel content have been
stored; creating type information indicating that the
type of the array is of audio data and management

15 information including playback information determining
the order in which each unit data item in the array is
to be reproduced; and recording the created first and
second code information items, audio data, type
information, and management information in a data area

20 on a recording medium.

Still furthermore, according to the present
invention, there is provided a method of transmitting
and reproducing audio information including a first and
second code information items for determining a surround

25 mode and a special-use mode and audio data corresponding
to two or more main audio channel contents and at least

one sub-audio channel content, the audio reproducing



information itens for determ ning a surround node and a speci al -use

node, and audio data which includes first, 10 second and third main
audi o contents corresponding to the front left, front center, and
front right main audio channel s corresponding to the front left,
front center, and front right speakqrs,-and first and second

sub- audi o contents correspondi ng to surround audi o channels 15
corresponding to the back |left and back right speakers; nmeans for

sensing the first and second code inf ti - , '

means for, in re@ﬂ&hgésFgggﬁégg§§skgﬁogggpgogf6fSFHEleﬁgggcgggg¥ﬁ%§?ﬁgtion
item converting the first, . ; d third ' '

n(oa 1115t froReooRd oot spforpariohi toRisschoaverand: EHE, 8paE8, BatE
mai n audi,o,signal s _and_the first d - gudi

contents into a FPFSt UQCErIQPfeaﬁalh{ggggnaggsﬁgg%tgﬂa at iggﬁFrgﬁﬁd audi o

signals in the surround;aode, aRd;, tne suggaﬁﬁathgaenﬁﬁn§e596n93nﬁbathég a
Eg Sg Pr (0]

second front |eff) cond nt center, and second front right main

Corkns, e oSBT B8 Shspl ponepadsasdaitn ey ovdorting
the audio data into main audio signals and sub-audio
signals in the special-use mode in response to the
sensing of the second code information item and
geﬁerating not only a normally available first-type

10 accompanying sound selectively made unavailable, by
using at least one of the main audio signals for special
use, but also a selectively available second-type
accompanying sound normally unavailable by using at
least one of the sub-audio signals; and selecting the

15 reproduction of the first- and second-type accompanying
sounds.

Still furthermore, according to the present
invention, there is provided an audio method of
transmitting or recording audio using a plurality of

20 transmission channels, the audio method comprising the
steps of: providing a surround mode and a special mode;
transmitting a flag signal indicating one of the modes;
providing two or more front channels that transmit audio
signals to be outputted from front speakers and one or

25 more surround channels that transmit surround signals in

the surround mode; and transmitting main signals via at

least one of the front channels, transmitting



- 8- back right surround audio signals fromthe first and

second sub-audi o contents in the special-use node in response to

t he sensing of the second code information item the generating
means i ncl udi ng neans for 5 selectively setting the first, second and
third sel ection nodes, and neans fokjallow ng second main

audi o contents to be converted into the second center ~audi o signa
as a first type acconpanying sound in response to the set of the
first selection node_and 10 preventing the second nmajn audi o, contents
f rom bei ng a S%bﬁ?ﬁ%?@@YlHﬂévﬁhbagé%ogﬂrﬁﬁﬁﬁﬁﬁo@REPXF@ﬁgﬁﬂﬂnq yia
response to no set of first selection node | east

one of the flrstaﬁnheééEoﬂBeSHS hﬁlﬁeﬁﬁn?%h? f§°nt éﬁ%ﬁ?ﬁgﬁxnﬂﬁéted i nto

first and/ or second -sub-ay nal s as secon ac npanylng
sound in responsEransmltthg theggPdo?Cg %%%bm% FoHR §e¥$#$ e,

e 2L b, o SEEARH i o AU AU

from bei ng ‘convel second sub audr o S|gnals in

response to the SEL gf-tHEna%OnanneESOR PROCGHLC 1A MbodRde.

FurthernDr accordi hg e present "I nven
Still furthermore, according to the present

invention, there is provided an audio method comprising
the stépé of: providing a maximum of five transmission
channels; determining front channels to be channels that

10 transmit a left audio signal and a right audio signal to
be outputted from a front left speaker and a front right
speaker, respectively, and a central audio signal to be
outputted from a front center speaker, and determining
surround channels to be channels that transmit a left

15 surround audio signal and right surround audio signal to
be outputted from a back left speaker and a back right
speaker, respectively, in a surround mode; and
transmitting main signals via the channels that transmit
the left audio signal and right audio signal,

20 transmitting a selectively unused first accompanying
sound via the channel that transmifs the central audio
signal, and transmitting a selectively used second
accompanying sound using the surround channel, in the
special mode.

25 With the multichannel audio system of the present
invention, not only main audio data items and sub-audio

data items divided into a plurality of channels on



there is provided a recordi ng nediumconprising: a data area in
which an array in which a first and second code information itens
for determning a surround node and a 25 speci al -use node and audio
data corresponding to two or nore mai n audi o channel contents and
at | east one sub- audi o channel conggnt_ have been stored, and type
-9- I nformation indicating that thé"type of the array is of
audi o data and managenent information including playback ' _ _
information determ ning the order in which each unit _ data itemin
the array is to DFIFIRG edie bpeenlss whether obedaudio data items
Still furthernore, according.to the present i nvention, there is
provi ded a recortihgHetRRy 10 the supronndmede ar sfepsSRAECia} a8 ng an

array in which a and second code informatjon iteps for

first (
deternmining 10 such ag Jf?%%%&ehn?i‘ée a"_ﬁ’a"‘ét%‘béﬁrlf & {%@T%Hég RAHY o ThE a
correspondi ng todéé’@rﬁt{rooﬁ eofmilzl'?e anltjg eo, Ct'tlc%ler}:ehergomrr]{t 3 ’r?he audio data,

5 is transmitted to the reproduciion side, where surround
reproduction is carried out in the surround mode on the
basis of the surround standard.

When the audio data is for special use, a normally

used first-type accompanying sound selectively made

10 unused is generated by using at least one of the main
audio signals for special use, and a second-type
accompanying sound for which whether it is selectively
used and normally unused or selectively unused and
normally used has been specified, is generated by using

15 at least one of the sub-audio signals. As a result, it
is possible to reproduce the transmitted audio data
according to the choice the user has selected.
Additionally, the first- and second-type accompanying
sounds can be selected by the user. According to the

20 selection, the audio data items can be mixed.
Consequently, in the special-use mode, it is possible to
reproduce audio in various representation forms
according to the demands of the user.

Brief Description of the Drawings

25 FIG. 1A is a block diagram of a conventional

surround system;

FIG. 1B is a block diagram of an example of



and at |east one sub-audi o channel content have been stored;
creating type information indicating that the type of the array is
of audi o data and nanagenent 15 i nformati on including playback

i nformati on determ ning the order in which each unit data itemin
the array is to be reproduced; and {gcording the created first and
'second code information itens, audio data, type i nformation, and
managenent information in a data area 20 on a recordi ng medi um

Still furthernore, according to the present i nvention, there is
provi ded a net hG®WaF-Tiingyin jgFonventionald SNEHMNGE iSYS Y8R o i nf or nat i on
I ncluding a first and second .code informatiqn itens for_ determ ning

a surround 25 mdel@nd a% e driack Hagrar 4y xR JPBshondi ng

to two or nore nmin audi o channel contents and at | east one
sub- audi 0 chann@1¥dHd it @ (GRAVERE ’}aéprséfmg

- 10 - Met NEr ¢OMPri St Do LI SRS WYoox® U bt ik 14 ST and
5 reproduction route that realizes a surround playback
mode and a special-use playback mode according to an
embodiment of the present invention;

FIG. 4 is a block diagram showing the schematic

construction of an optical disk apparatus according to
10 one embodiment of this invention;

FIG. 5 is a perspective view schematically showing
the structure of an optical disk to be loaded on the
disk drive section shown in FIG. 4;

FIG. 6 is a block diagram showing in detail the

15 mechanism portion of a disk drive section shown in
| FIG. 4;

FIG. 7 shows the structure of a logic format of
an optical disk associated with an improved one of the
initial version of the logic format of the optical disk

20 of FIG. 5;

FIG. 8 shows the structure of the video manager of
FIG. 7;

FIG. 9 shows an example of the structure of the
video object set (VOBS) of FIG. 7;

25 FIG. 10 shows the parameters in the volume manager
information management table (VMGI_MAT) in the video

manger (VMGI) of FIG. 7 and the description thereof;



second code information itens; converting the audio data into two or
nore main audi o signals and at | east one sub-audi o signal in the
surround node in response to the 5 sensing of the first code

i nformation item converting the audio data into nmain audi o signals
and sub-audio signals in the special -yse_node in response to the
sensing of the second code information itemand generating not only
a normally available first-type 10 acconpanyi ng sound sel ectively made
unavai |l abl e, by using at | east one of the nmain audiQ si nalﬁ for
speci al use, BIG-alldo shows ddg wdmpciuze 26| é’rh§e56?’rg-et §gér‘=
acconpanyi ng sound nornal |y unavail abl e by usi, at st .one of

t he sub-audi o si ERANSETAA d&EPd ﬂﬁet¥f5Vlgg°r@ﬁ?gaﬁcﬂyghggfOFhe first-
and second-type a&gp anyi ng sounds. . Still

furthernore, acch rgg'to t he present i nvention, there is provided

an audi o method of o1~ (b RSN téﬂéq@%%a;[}%%%&gi 3,%5&#3'[‘: cUSEAGch

plurality of 20 fransm’ssion chann € au t hod conprising the

steps of: provi diRg 3 e3U@id ;Mdera%d o3 3?@??25 fRd€he title search

transmtting a flag signal 1 ndicating one nodes; provi di ng
two or nore fronpoghgerekapilal spa)see raedi a1; signals to be

outputted fromfront speakers and one or
FIG. 13 shows the parameters for the title search
pointers (TT SRP) corresponding to the entry numbers of
the title search pointer table (TSPT) of FIG. 11 and the
10 description thereof;
FIG. 14 is an explanatory diagram to help explain
the structure of a program chain stored in a file;
FIG. 15 shows the structure of a video manager menu
PGCI unit table (VMGM_PGCI_UT) shown in FIG. 8;
15 FIG. 16 shows the contentsland parameters of the
VMGM_PGCI unit table information shown in FIG. 15;
FIG. 17 shows the contents and parameters of video
manager menu language unit search pointer shown in
FIG. 8;
20 FIG. 18 shows the structure of a video manager menu
language unit shown in FIG. 15;
FIG. 19 shows the contents and parameters of video
manager menu language unit information shown in FIG. 18;
FIG. 20 shows the contents and parameters of video
25 manager menu program chain information shown in FIG. 18;
FIG. 21 shows the structure of a video title set

attribute table shown in FIG. 8;



25 nmore surround channels that transmt surround signals in t he

surround node; and transmtting main signals via at | east one of
the front channels, transmtting -
11 - a selectlvely unavai l abl e first acconpanylng sound vi a

at least one of the rest of the front chapnglss,_and transmtting a
second acconpanyi ng sound sel ectively used or selectively made
unavail abl e via at | east one of 5 t he surround channels, in the
speci al node. furthernore, according to the present

invention, there is pFéF-dé éhoyﬁdFéenEPﬁéanEenﬁnﬂspﬁgameters Oihglgﬁéps
Front. channel's t ShaocRERnBFEFERGES FabIS i’ﬂf-ammoa PBPvRag %?é?rgﬁ“a?' Qﬁd
S o Eioe S g, g, ol HLPUGHEnLRCHLA, ASBbet Bk BRCPLee "
sur r ound chSﬁhﬁFE"‘F%eL%@?hiﬁ%%?%t%S?I*?%aﬁﬁﬁé‘%ﬂef Ffodt fﬁ”*‘féﬂ?%and
audi o signgl and righk1gur pQUBHoRYItAeSEOARENES and parameters of video
title set attribute shown in FIG. 21;
FIG. 25 shows the structure of the video title set
shown in FIG. 8;
FIG. 26 shows the parameters in the video title set
10 information.management table (VTSI_MAT) for the video
title set information (VTSI) of FIG. 25 and the
description thereof;
FIG. 27 is a bit map table of the audio stream
attributes (VTS_AST ATR) described in the table
15 (VISI_MAT) of FIG. 25;
FIG. 28 shows the structure of the video title set
program chain information table (VTS_PGCIT) of FIG. 25;
FIG. 29 shows the parameters for pieces of
information (VTS_PGCITI) in the video title set program
20 chain information table (VTS _PGCIT) of FIG. 28 and the
description thereof;
FIG. 30 shows the parameters for search pointers
(VTS_PGCIT_SRP) of the video title set program chain
information table (VTS_PGCIT) of FIG. 28 and the
25 description thereof;
FIG. 31 shows the structure of the program chain

information (VTS_PGCI) for the video title set



be outputted froma back | eft speaker and a back right speaker

respectively, in a surround node; and transmtting main signals via
the channels that transmt “the left audio signal and right audio
signal, 20 transmtting a selectively unused first acconpanying

sound via the channel that transmts the geq%ral audi o signal, and
transmtting a selectively used second acconpanyi ng sound using the
surround channel, in the speci al node. 25 Wth the

mul ti channel audi o system of the present i nvention, not only main

audi o data itenscangespendisgoto a proggamachedénsini theevwif@peotitpeusatity
of channel s on

recor di ng mediurrPBHH’:QF‘sI‘il"ﬁ!d:}@tI?iré1!f°FF€'ét§cBHi5"“8%1?a(VF'@&EGC:EH'}20;—c EF@-f8§7u2e
1, e surround mode gl 0 PRiehS A2 paransreres foh BlPBR YIS eRetar
fsf’ggf h%e‘r""etguﬁ Pgﬂﬁ%}ngt‘i%&(m&cx) oh®al p2OgHLL &fatf 1HCLhEPLR8YELLON

5 chain information (VTS_PGCI) of FIG. 31;

FIG. 33 shows the structure of a program chaiﬁ map
(PGC_PGMAP) in the program chain information (VTS_PGCI)
of FIG. 31;

FIG..34 shows the parameters for the entry cell

10 numbers (ECELLN) of the programs written in the program
chain map (PGC_PGMAP) of FIG. 33 and the description
thereof;

FIG. 35 shows the structure of a cell playback
information table (C_PBIT) in the program chain

15 information (VTS_PGCI) of FIG. 31;

FIG. 36 shows the parameters for pieces of cell
playback information (C-PBI) in the cell playback
information table (C_PBIT) of FIG. 35 and the
description thereof;

20 FIG. 37 shows the structure of cell position
information (C_POSI) in the program chain information
(VIS_PGCI) of FIG. 31;

FIG. 38 shows the parameters for the cell position

information (C_POSI) of FIG. 37 and the description
25 thereof;

FIG. 39 shows the structure of a video title set

menu PGC unit table shown in FIG. 25;



reproduction is carried out in the surround node on the basi s of

t he surround standard. When the audio data is for special use,
a nornmally used first-type acconpanyi ng sound sel ectively nade 10
unused is generated by using at |east one of the nmain audi o signals
for special use, and a second-type qponpanylng sound for which
whether it is selectively used and rornal |y unused or sel ectively
unused and normal | y used has been specified, is generated by u5|ng
15 at | east one of the sub-audio signals. As a result, it

possible to reproduceFlits #lamshomst ddeagndeddisa and parama&aaﬁdpﬁgveéephe
choice the user has sel ected. Addi tionally, the first.- g
second-type accokpidpi f§t PCCI unddyiableadnforvaicdore oy hgymy o gg .. 397
According to the 20 selectlon he audi o data tens c an be g xed.
Consequently, in the §P&i & 1 ghowspddie icontentss €QH?me €rs O% eproduce
audi o in various represent i on fornms ac ordrn e d nds of

t he user. a video & Setpdangusge, §o8¢C 8°5P% n 5%% %%a

FIG 1A is a bl o EG ram of a conventi onal surround systen1

FIG 1B is%a bIo d| fam of an exanpl e of

FIG. 42 shows the structure of a video title set
language unit shown in FIG. 39;

FIG. 43 shows the contents and parameters of video
title set menu language unit information shown in

10 FIG. 42;

FIG. 44 shows the contents and parameters of a
video title set PGCI search pointer shown in FIG. 42;

FIG. 45 shows the structure of the navigation pack
of FIG. 9;

15 FIG. 46 shows the structure of the video, audio, or
sub-picture pack of FIG. 9;

FIG. 47 shows the parameters for presentation
control information (PCI) in the navigation pack of
FIG. 45 and the description thereof;

20 FIG. 48 shows the parameters for general
information (PCI_GI) in the presentation control
information (PCI) of FIG. 47 and the description
thereof;

FIG. 49 shows the parameters for disk search

25 information (DSI) in the navigation pack of FIG. 45 and

the description thereof;

FIG. 50 shows the parameters for DSI general



- 13 - down-m xing in a conventional surround system

FIG 2 is a block diagramto hel p explain down- mxing in a
conventional system FIG 3 is a functional block diagram of a
5 reproduction route that realizes a surround playback node and
a speci al -use pl ayback node according to an _ enbodi ment of the
present invention; FIG 4 is eaﬁ% ock di agram showi ng the
schemati c construction of an optical disk apparatus according to

10 one enbodi,nent of this invention; FIG 5is a

perspective vi ewiBERERRELOR (PSInGH)ngn the diskhéeéFEhc@DF@IETE?QZOptica
disk to be | oade th di sk drive sec¢tion shown in ;o

FIG 6is a bIochEEAgpganﬁbwﬂﬁgapﬁ BgFaFFSFﬁéptign thegeR&ni sm portion of
a disk drive section 7 shows the .

structure of a logic ?ﬁﬁﬂgéﬁgﬁhoys thth%iagFFgﬁﬁ 5P§k§¥§§agbg%88 with an
Lg?{g;fddfgi of LHSyback infbghgkgbnv?§§k89)OLntQﬁelangofgﬁggétOf the
5 (VOB) OF FIG. 50 and the description thereof;
FIG. 52 is an explanatory diagram of the
structure of an audio stream acting as audio data
in a music file;
FIG. 53 is a conceptual diagram to heip explain
10 the structure of an audio pack shown in FIG. 52;
FIG. 54 is a conceptual diagram of the structure
of audio data shown in FIG. 53;
FIG. 55 is a conceptual diagram of the structure
of frame data shown in FIG. 54;
15 FIG. 56 shows the description of audio coding
mode in the bit stream information of FIG. 55;
FIG. 57 is a flowchart for illustrating the
retrieving operation of the video manager menu;
FIG. 58 shows an example of the video manager menu;
20 FIG. 59 is a flowchart for illustrating the
retrieving operation of the video title set menu;
FIG. 60 shows an example of the video title set
menu;
FIG. 61 shows another example of the video title
25 set menu;

FIG. 62 is a flowchart for illustrating the

selecting operation of the audio stream and sub-picture



20 of FIG 5; FIG 8 shows the.structure of the video

manager of FIG 7, FIG 9 shows an exanple of the

structure of the vi deo object set (VOBS) of FIG 7; 25 _

FIG 10 shows the paraneters in the volunme manager i nformation

nmanagenment table (VM3 MAT) in the video _ ;4 _ manger (VM3) of FIG 7

and the description thereof; - 14
FIG 11 shows the structure of the title search

p0|nter tabl e (TSPT) in the video manger (VM3d) of FIG 8;

FIG 12 shows th&tp8ABéeters for title search 5 poi nter table

f t TSPTI e title search pointer table (TSPT) of FIG
'12; ormatton { F?e Predcha2 end géﬁaﬁépyr §XP5‘P1Fﬁe°1f| the medech

poi nters (TTSRP) [ ondln to_the ent ; . the title
search poi nter ta r%%%ﬁ?f 8 pEPﬁfnﬂloﬁngx?hglsPiay unit of
FIG. 3;
5 FIG. 64 is a block diagram of the surround mixing

coefficient generator of FIG. 3 with a pictorial
representation of the down-mixer’s function;

FIG. 65 is a block diagram of the special-use
nixing coefficient generator of FIG. 3 with a pictorial

10 representation of the down-mixer’s function;

FIG. 66 shows an example of applying the circuit
function of FIG. 65 to a duet karaoke system;

FIG. 67 shows an example of applying the circuit
function of FIG. 65 to a surround karaoke system;

15 FIG. 68 shows an example of applying the circuit
function of FIG. 65 to a surround 5-channel karaoke
system;

FIG. 69 shows an example of changing of mixing
coefficients in the circuit function of FIG. 65;

20 FIG. 70 shows examples of the coefficients shown
in FIG. 69;

_FIG. 71 is a block diagram of an encoder system
that creates video files by encoding the video data;
FIé. 72 is a flowchart for the encoding process of

25 FIG. 66;

FIG. 73 is a flowchart for combining the main video

data, audio data, and sub-picture data that have been



10 description thereof; FIG 14 is an explanatory di agram
to help explain the structure of a programchain stored in a file;
FIG 15 shows the structure of a video manager nenu PGCl unit table
(VMAGWCCI UT) shown in FIG 8; 15 FIG 16 shows the contents and
paraneters of the VMGWPGECl unit 4apbe- nformati on shown in FIG 15;
FIG 17 shows the contents and paraneters of video manager nenu

| anguage unit search pointer shown in FIG 8; 20 FIG 18

shows the stru A r n i in
Fla1s i A B RE IR and o AR iidg IR
manager nenu | gigyage unit information shown in FIG 18; Fl G

20 shows the conterts and paraneters of video 25 manager menu program

chain information shews, i1y H& a8iock diagram of A @i Ahesridie
structure of a video title set attTtibute table shown in FIG 8;

system used to record a formatted video file on an
5 optical disk;

FIG. 75 is a flowchart for creating logic data to
be recorded on the disk in the disk formatter of
FIG. 69; and

FIG. 76 is a flowchart for creating from logic data

10 physical data to be recorded on the disk.
Detailed Description of the Preferred Embodiments

Hereinafter, referring to the accompanying drawings,
embodiments of an audio system of the present invention,
its reproducing method, its recording medium, and

15 a method of recording data on its recording medium will
be explained.

FIG. 3 is a functional block diagram of a
reproducing system where a special use function, such as
karaoke, is added to a surround system acco;ding to an

20 embodiment of the present invention. |

The reproducing system of FIG. 3 constitutes part
of an optical disk system that reproduces data from an
optical disk 10, a recording medium, shown in FIG. 4 and
corresponds to a part of an audio decoder section 60 and

25 a part of a D/A and réproducing section 64 in FIG. 4.
The circuit of the reproducing system of FIG. 3 is

constructed by, for example, using a Dolby surround



FIG 22 shows the contents and paraneters of video title set
attribute table informati on shown in FIG 21, - FIG 23 shows
the contents and paraneters of video title set attribute search

poi nter shown in FIG 21; 5 FIG 24 shows the contents and
paranmeters of video title set attrb?ut_e shown in FIG 21,

FIG 25 shows the structure of the video tiTle set shown in FIG 8§;
FIG 26 shows the paraneters in the video title set 10 i nf or mati on
managenment table (VTSI MAT) for the video title set information
(VTSl) of FIG system AGhed proposedidee iilipd-abienedsizies. On the  FIG 27
is a bit map tabl e of the audlo stream attrlbutes (VTS_AST_ATR)
described in tPtigdle disk 10 geamdingms afreoagdimng medium, audio daga 28
shows the structure of the vi deo title set program chain

i nformation tatie IﬁGﬁhﬁn‘Eﬁ Fﬂ‘tﬁll‘??lgnals are encyded, ideshdfs t he

paraneters for pieces fornat S PCCT the |

Tt he set _pr ogPhHeash LhEommatipn Haifribe At tore SEabRLes of Eheg
sho

o et efs 1 or RS e o hd eitdis axe mecozden @petl MBS 1588 (1 o

set progran1ch@Hé audio data and bit stream information data are

inputted as audio stream signal$ as shown in FIG. 3. The
audio data in the audio stream signals are decoded at a
decoder section 60 and outputted to a down mixer 161.

10 - The bit stream information data in the inputted
audio stream signal is supplied to a mode sensor 163,
which judges whether the mode is a surround mode or a
special playback mode, such as karaoke as described
later. If it is the surround mode, the audio data will

15 not be subjected to a down-mixing process at the down
mixer 161, but be converted into analogue audio signals
by a D/A converter and be outputted in the form of the
corresponding 5-channel audio signals L, C, R, LS, and
RS. The audio signals L, C, R, LS, and RS are

20 amplified af an amplifier (not shown), which supplies
the amplifies signals to S5-channel speakers 8L, 8C, B8R,
8LS, and 8RS, respectively, which perform surround
reproduction. Even in the surround mode, when the
reproduction route is provided with only two 2-channel

25 speakers 8L and B8R, a signal indicating a 2-channel
system is entered from an input section 164 into a

control circuit 168, which supplies a default mixing



information table (VIS PGCIT) of FIG 28 and the 25 description

t her eof ; FIG 31 shows the structure of the program chain
information (VISPGCI) for the video title set - _

- 16 - corresponding to a programchain in the video title set
program chain information table (VIS_PGCLT)ypf _FIG 28; _ Fl G
32 shows the paraneters for pieces of genera . information (PGC_G)
on a programchain in the program 5 chain information (VIS_PCGCl) of
FIG 31; shows the structure of a program chain map

. Fl G 33, Ur € .
(PGC_PGVAP) in ?ﬁgnﬁFongﬁFeﬁ&PH thesr faflPWA-mixSpgCpyocess shoyldrbe 31;
FIG 34 shows the_paraneters for ihe entrg cell . 10 . nunbers (ECELLN) of
t he prograns wa?FgﬁegnoPﬁenBFoﬁP % to a SpeghalnuagpmipERBGVAP) of FIG 33

S??uéPﬁrgeggr;péégff%FﬁﬁﬂgcﬁgHgggggi.165 but also glgﬁrgguﬁgoﬁfxﬁﬂg
coefficient generator 167 via an inverter 166. 1In
5 response to the default mixing signal, the special-use
mixing coefficient genefator 165 is kept in a disable
state and the surround mixing coefficient signal
generator 167 is'brought into an enable state.
When the control circuit 168 supplies to the
10 surround mixing coefficient generator 167 a control
signal related to a first specific mixing coefficient
predetermined on the transmission side and written in
a bit stream information data, the surround mixing
coefficient generator 167 supplies to the down mixer 161
15 a first mixing signal corresponding to a predetermined
mixing ratio. Thus, the down mixer 161 effects the
default mixing of the 5-channel audio signals and
outputs the following 2-channel audio output signals Lo

and Ro, which are suppliéd to a front left speaker 8L

20 and a front right speaker 8R, respectively:

Lo =L + 0.7C + 0.7LS
Ro = R + 0.7C + 0.7RS

In the case of a sound source that prbvides a sense

of incongruity after such a down-mixing process, the bit

25 stream information data is sensed at the mode sensor 163.

In response to the sense signal from the mode sensor 163,

the control circuit 163 supplies to the surround mixing



information table (C PBIT) in the programchain 15 i nformation

(VIS _PCGCl) of FIG 31, FIG 36 shows the paraneters for pieces
of cell pl ayback information (C-PBI) in the cell playback
information table (CPBIT) of FIG 35 and the description thereof;
20 FIG 37 shows the structure of cgé _position

information (C PCSI) in the program chai n.m nfdrmation (VTSPCGCI) of
FIG 31; FIG 38 shows the paraneters for the cell position
information (C POSI) of FIG 37 and the description 25 t her eof ;

FIG 39 shows thec@efﬁmmntogeaemd@o 167 | it signal redahedd® unlt
table shown in FIG 25;

FIG 40 shows thea cﬁﬁ@@mssaﬂ@l%wam:em eeffigtient wrltttenuen s*aem
unit table informati on shown in FIG : 41 shoms t he

contents and par cfe¥@sB bpformation %%otngqt@%éflqthrﬁl%\gf? M er

shown in
signal. In response to the bit signal related to the

5 second mixing coefficient, the surround mixing
coefficient generator 167 supplies a second specific
nmixing coefficient to the down mixer 161. Then, the down
mixer 161 maintains the audio level of the surround

- channels at a zero level, allocates the audio signal of

10 center channel C to 2-channel audio signals, and outputs
them as following 2-channel audio signals Lo and Ro.
These 2—chaﬁnel audio output signals Lo and Ro are
supplied to the front left speaker 8L and front right
speaker B8R, respectively, via an amplifier (not shown).

15 Lo =L + 0.7C + 0O*LS

Ro R + 0.7C + O*RS

After the mode sensor 163 has sensed the bit

stream information data and found that the mode is the
special playback mode, such as karaoke, the céntrol

20 circuit inverts the default mixing signal and maintains
the special-use mixing coefficient generator 167 in the
enabling state and the surround mixing coefficient
signal generator 167 in the disable state. In the state,
a display unit 169 displays that the playback mode is

25 the special playback mode, for example, a karaoke mode,
under the control of the control circuit 168.

Additionally, the choices selectable in the special



5 FI G 39; FIG 42 shows the structure of a video title
set | anguage unit shown in FIG 39; FIG 43 shows the
contents and paraneters of video title set nenu | anguage unit

i nformati on shown in 10 FIG 42, FIG 44 shows the
contents and paraneters of a vi deo til{lg set PGCl search pointer
shown in FIG 42 FIG 45 sho he structure of the

navi gati on pack of FIG 9; 15 FIG 46 shows the structure
of the video, audio, or sub-picture pack of FIG 9;

FIG 47 shows thaoplar&weamsomortlw cisplay omit 169. BAfheror FhobEen®Ron
(PCl) in the naV| ation pack of FIG 45 and the description

thereof; 20 e dippdayignditod$ ot hasphestesedected faqey dhe input
i nfor mati on (PC G in the pr%.egt%%up contr%;ln coefflnformatlon (PC)
of FIG 47 and tﬁ@cﬁég@rﬂﬁﬂvoﬁ e sp T&SEofrlxIng 188G 49 shows
e, Par et or e, | Gt RV geiBrasad 4 SRR s kg DGR g L0
shows the Bara”EE% %es%5n9§5g9%%¢ﬁ%e selected choice. According to the
mixing signal, the down mixer 161 mixes the 5-channel
audio signals and outputs 2-channel audio signals for
special use or 5-channel audio signals.
The special-use mode has the following variations,
10 for example. In such a special-use mode, beside
orchestra audio signal there are audio signals normally
to be reproduced and those normally not to be reproduced.
(a) Karaoke use
Audio signals normally to be reproduced include
15 guide melody and surround signals. Audio signals
normally not to be reproduced include vocals and various
sounds for practice. In general, guide melody is
reproduced together with orchestral accompaniment, or
karaoke, and serves as a guide when the user sings to
20 karaoke. Thus, if the user sings following the guide
melody, he or she can sing a song if not knowing the
song correctly. If the user has confidence in singing
a song, he or she can sing to the same accompaniment as
a professional singer does without reproducing the guide
25 melody. The surround signal is normally reproduced to
provide accompaniment with rich tones as found in a

concert hall.



- 18 - information (DSI G) in the disk search information

(DSl) of FIG 49 and the description thereof; FIG 51 shows

t he paraneters for synchronous pl ayback i nformation (SYNCI) on the
vi deo obj ect 5 (VOB) OF FIG 50 and the description thereof;

FIG 52 is an explanatory diagramof the_ ,5 _ structure of an audio
stream acting as audi o data inamsic file; FIG 53
is a conceptual diagramto help explain 10 the structure of an audio
pack shown in FIG 52; FIG 54 is a conceptual diagramof_ the
structure of Quudihe datherhend i vociags should not be reppqduossi s g
conceptual diagramof the structure of frame data shown in FIG 54;
15 FI Ghesgugeyihavh @k datiaddiyo M naeces§rs Ye lhemy the user 40 jn

the bit streaminfornation (ﬂ‘ FIGh55; .. . FIG 57 is a . flowhart
for iIIustratin&nﬂmgs araoke. When practicing singing a song, however,

the user may sing while listening to the vocals. The

5 vocals may be mixed at a small ratio to enable the user
to sing to the guide melody. Although practice rhythm
count sound or metronome sound can be recorded, it goes
without saying that the vocals normally should not be
reproduced.

10 (b) Music-programs'usable in karaoke

Audio signals normally to be reproduced are

vocal signals. Audio signals normally not to be
reproduced include various sounds for practice. In
contrast with item (a), it can be considered that

15 the vocals are usually reproduced to provide normal
music programs.
(c) Musical instrument practicing programs

For example, in the case of practicing on the piano

in a piano concerto, it is desirable to learn how to

20 compose the entire music by reproducing both of
orchestra sound and piano sound. After having finished
the practice based on the reproduced sound, the user can
enjoy playing the pianoc concerto, while reproducing only
the orchestra sound and accompanying with it.

25 In this case, audio signals normally to be
reproduced are piano signals. Audio signals normally not

to be reproduced include various sounds for practice.



retrieving operation of the video manager nenu;

FI G 58 shows

an exanpl e of the video manager nenu; 20 FIG 59 is a flowhart
for illustrating the retrieving operation of the video title set
menuy; FIG 60 shows an exanple of the video title set

menu; FIG 61 shows another gex le of the video title 25

set menu; FIG 62 is a flowhart for illustrating the

sel ecting operation of t he audi o stream and sub-picture

- 19 - str FI GS. 63A and_ 63B show exanpl es of the
node |nfornat96neﬂbﬁéamﬁﬁ§ 8 eReoBRFippaydipktapparatus topykich;

5 FIG 64 is a block diagramof the_surround m

coeffici ent geneFB?oPrEFeFFG%ngeﬂgfﬂnalﬁlEPB}}%? and Phys+%%}é§%%tatlon of

t he down-m xer' s, funct
speci al -use

lo 1cai09brmats of the olecaP ais W1ifcgeqé§5&£g%ég L#e

detail by reference to FIGS. 4 to 56, with the intention

5 of describing an actual reproducing operation in the

special-use playback mode in further detail.

In the optical disk apparatus shown in FIG. 4,

when the user operates the key/display section 4

corresponding to the input section 164 and the display

10 unit 169 shown in FIG. 3, this causes the recorded data

to be reproduced from an optical disk 10.

The recorded

data contains video data, sub-picture data, and audio

data, which are converted into video signals and audio

signals. The monitor section 6 displays images

15 according to the audio signals and the speaker section

8 generates sound according to the audio signals.

The optical disk 10 has been available with various

structures. For instance, one type of the optical disk

10 is a read-only disk on which data is recorded at a

20 high density as shown in FIG. 5. The optical disk 10, as

shown in FIG. 5, is made up of a pair of composite

layers 18 and an adhesive layer 20 sandwiched between

the composite disk layers 18. Each of the composite disk

layers 18 is composed of a transparent substrate 14 and

25 a recording layer or a light-reflecting layer 16. The

disk layer 18 is arranged so that the light-reflecting

layer 16 may be in contact with the surface of the



m xi ng coefficient generator of FIG 3 with a pictorial 10
representation of the down-m xer's function; FIG 66 shows an
exanpl e of applying the circuit function of FIG 65 to a duet

kar aoke system FIG 67 shows an exanpl e of applying the
circuit ' function of FIG 65 to q_s??round kar aoke system 15

FIG 68 shows an exanple of applying the cffcuit function of FIG
65 to a surround 5-channel karaoke system " FIG 69
shows an exanpl e of changi ng of m xing coefficients in the circuit
function of Fl @digssiveolayer 20. B Gentershole @Radisl swdsf imhdhe
coefficients shown in FIG 69; FIG 71 is a block

di agram of an Rbbeal sgiskend0. On thehperdpherysofi dde tendemhadec@di ng
t he vi deo dat a; . FIG 72 is a flowhart for the_encoding
process of 25 °on beils sides, clamping areas; 24 Ry RrIVHARGNRiGhare

fﬁg?i R:acg ngnnt?sigd Vti:geglamp the 3§Eféaf”éjis% dla(} %u:ginrgg -Sijt?s- p}gég{forgfit a
5 When the disk 10 ié loaded in the optical disk apparatus,
the spindle of a spindle motor 12 shown in FIG. 2 is
inserted into the center hole 22. As long as the disk is
being rotated, it continues clamped to the clamping
areas 24.

10 As shown in FIG. 4, the optical disk 10 hés an
information area 25 around the clamping area 24 on each
side, on which areas the information can be recorded.

In each information area 25, its outer circumference
area is determined to be a lead-out area 26 in which

15 no information is normally recorded, its inner
circumference area adjoining the clamping area 24 is
determined to be a lead-in area 27 in which no
information is normally recorded, and the area between
the lead-out area 26 and the lead-in area 27 is

20 determined to be a data recording area 28.

At the recording layer 16 in the information area
25, a continuous spiral track is normally formed as an
area in which data is to be recorded. The continuous
track is divided into a plurality of physical sectors,

25 which are assigned serial numbers. On the basis of the

| sectors, data is recorded. The data recorxding area 28 in

the information recording area 25 is an actual data



- 20 - encoded in the flowof FIG 72 and creating a video data

file; FIG 74 is a block diagramof a disk formatter
systemused to record a fornatted video file on an 5 . optical disk;
FIG 75 is a flowhart for creating logic data to be recorded on
the disk in the disk formatter of - Fo 69; and FIG 76
iIs a flowmhart for creating fromlogic data 10 physi cal data to be
recorded on the disk. Det ai | ed Description of the Preferred

Enbodi ment s . Hereinafter, referring to_ the acconpanying

dr awi ngs, recaRbRH et e of it Whirh Pahack datae Hrde Mataw eHtion,

L2 SPrO0UCt N0 ELNOK: dieer oS0l IREM A0 S e £ LIRS o
102 L 2L ilech, O 20'HD Yo op vendSE AL BILLRRHR
Tyt e socord SR of e SIASCALRR, Chithe HlesElla LA Hotlcay
5 disk 10, a train of pits is previously formed on the
transparent substrate 14 by a stampér, a reflecting
layer is formed by evaporation on the surface of the
transparent substrate 14 on which the pit train has been
formed, and the reflecting layer serves as the recording
10 layer 16. On the read-only optical disk 10, no groove is
normally provided as a track and the pit train on the
surface of the transparent substrate 14 serves as a
track.
The optical disk apparatus 12, as shown in FIG. 4,
15 further comprises a disk drive section 30, a system CPU
section 50, a system ROM/RAM section 52, a system
processor section 54, a data RAM section 56, a video
decoder 58, an audio decoder section 60, a sub-picture
decoder section 62, and a D/A and data reproducing
20 section 64.
As shown in FIG. 6, the disk drive section 30
contains a motor driving circuit 11, a spindle motor 12,
an optical head 32 (i.e., an optical pickup), a feed
motor 33, a focus circuit 36, a feed motor driving
25 circuit 37, a tracking circuit 38, a head amplifier 40,

and a servo processing circuit 44. The optical disk 10

is placed on the spindle motor 12 driven by the motor



of an optical disk systemthat reproduces data from an optical disk

10, a recording nedium shown in FIG 4 and corresponds to a part
of an audi o decoder section 60 and 25 a part of a DA and reproducing
section 64 in FIG 4. The circuit of the reproducing systemof FIG
3is constructed by, for exanple,_u bng_a Dol by surround

- 21 - system AC- 3 proposed by Dol by Laboratories. On the

optical disk 10 serving as a recording nmedium audio data ' i n which
5-channel audio signals are encoded, the bit stream i nformation
dat a i ndi cati ng 97 ing rebgeit olltard is rotatedky e, SRHAHE HQLORr e
recorded as explained | ater The audi o data and hit stream

i nf or mati on dat al4r e The optigalyhasch 3 thah FrAIecH & JRaAsE 2GR in
LS i T, on e SR A1 e 2SR LERSR 08 S0l o008 2
Stream Lt or LA, SHELD WRad "B £ acen en R MBSO, |
surround rpde Orsﬁbwn). The feed motor driving circuit 37 is provided to
supply a driving signal to the feed motor 33. The motor
33 is driven by the driving signal and moves in and out
the optical head 32 radially over the optical disk 10.
The optical head 32 is provided with an object lens 34
10 positioned so as to face the optical disk 10. The object
lens 34 is moved according to the driving signal
supplied from the focus circuit 36 so as to move along
its optical axis.
To reproduce the data from the aforementioned
15 optical disk 10, the optical head 32 projects a laser
beam on the optical disk 10 via the object lens 34. The
.object lens 34 is traversed minutely over the optical
disk 10 according to the driving signal supplied from
the tracking circuit 38. Furthermore, the object lens 34
20 is moved minutely along its optical axis according to
the driving signal supplied from the focusing circuit 36
~ so that its focal point may be positioned on the
recording layer 16 of the optical disk 10. This causes
the laser beam to form the smallest beam spot on the
25 spiral track (i.e., the pit tfain), enabling the beam
spot to trace the track. The laser beam is reflected

from the recording layer 16 and returned to the optical



speci al playback node, such as karaoke as descri bed later. If it is

t he surround node, the audio data wll 15 not be subjected to a
down- m xi ng process at the down m xer 161, but be converted into
anal ogue audi o signals by a DA converter and be outputted in the
formof the correspondi ng 5-chanpelzgaudi o signals L, C R LS, and
RS. The audio signals L, C, R LS, and RS are 20 anplified at an
anplifier (not shown), which supplies the anplifies signals to
5-channel speakers 8L, 8C, 8R . 8LS, and 8RS, respectively, which
per f or m surrounfead 32. T%r%ﬂﬁb@#br\heﬁ@ |‘%91¥"P%rt§'urﬁf1tﬁlr¥lﬁ% £1875ed he
reproduction royte is_provided with only,two 2-ch pe kers 8L
and 8R a signag rPRgERS: PRE1G23- éﬁﬁﬁnép into an @ %?Eﬁf?sséﬂPé}edw 1%

hg?;blfeﬁ:;?zgl§é gﬂgglled from tﬁgngaglcai ﬁ é }98tom@hCh SU98|IES a

ignal | ndicati Bgoblak i AgUBYacliti BY B1R°ERS ﬁ@gglgngflfler 40.0.815‘:?6:1?‘1 out
not only to a specra usd m X ng

5 the electric signal, the servo processing circuit 44
produces a focus signal, a tracking signal, and a motor
control signal and supplies these signals to the focus
circuit 36, tracking circuit 38, and motor driving
circuit 11, respectively.

10 Therefore, the object lens 34 is moved along its
opticai-axis and across the radius of the optical disk
10, its focal point is positioned on the recording layer
16 of the optical disk 10, and the laser beam forms the
smallest beam spot on the spifal track. Furthermore, the

15 spindle motor 12 is rotated by the motor driving circuit
11 at a specific rotating speed. This allows the beam to
.trace the pit train at a constant linear speed.

The system CPU section 50 of FIG. 1 supplies to the

servo processing circuit 44 a control signal serving as

20 an access signal. In response to the control signal, the
servo processing circuit 44 supplies a head-moving
signal to the feed motor driving circuit 37, which
supplies a driving signal to the feed motor 33. Then,
the feed motor 33 is driven, causing the optical head 32

25 to traverse over the optical disk 10. Then, the optical
head 32 accesses a specific sector formed at the

recording layer 16 of the optical disk 10. The playback



coefficient generator 165 but also a surround m xi ng coefficient
generator 167 via an inverter 166. In 5 response to the default .
m xi ng signal, the special-use m xi ng coefficient generator 165 is
kept in a disable state and the surround m xi ng coefficient signal
generator 167 is brought into an enabl e stage. When t he
control circuit 168 supplies to the 10 surround m xi ng coefficient
generator 167 a control signal related to a first specific mxing
coefficient predeterm ned on the transm ssion side and witten in
a bit strean1|nﬁéFﬁaﬂﬁoﬁeﬁﬁpéucﬁﬁef§9mr§hﬁdSP¢RiﬁgC sector bpetheci ent I
enerator 167 suppl,ies to the down m xer 161 15 a first mxing signa
gorrespondlng t8B 15?&d@@éﬁnﬁ@edWh1Ch theﬁ]ﬁPﬂgl%ﬂﬁlbt taushet Readown ni xer
161 effects the nnel d|o S|gnals and

f th
outputs the fol PBRAAGIST ﬁgn *hﬁ n O J"e’s‘?"'g %asa’?_%h theng Ro,
whi ch are supplkggfﬁvu%ed 0 ahea lggeg%ggggeuggﬂ§7ﬁ;+€€?7§éskogrlggght_

speaker 8R, respe
Ro = R + 9 7C +ch%B§n 30. In the case of a sound source that

provi des a sense of incongruity after such a down-m xi ng process,
the bit 25 Streahd Hephriddiuced daka 18 se8zed #h the gRds Rremsor 163.

section 56 by the system processor section 54 under the.
supervision of the system CPU section 50 controlled by
the programs stored in the system ROM/RAM section 52.

10 The stored reproduced data is processed at the system
processor section 54, which sorts the data into video
data, audio data, and sub-picture data, which are
supplied to the video decoder section 58, audio decoder
section 60, and sub-picture decoder section 62,

15 respectively, and are decoded at the respective decoders.
The D/A and data-reproduéing section 64 converts the
decoded video data, audio data, and sub-picture data
into an analog video signal, an analog audio signal, and
an analog sub-picture signal and supplies the resulting

20 video signal to the monitor 6 and the resulting audio
signal to the speaker 8. Then, on the basis of the video
signal and sup-picture signal, images are displayed on
the monitor section 6 and according to the audio signal,
sound is simultaneously reproduced at the speaker

25 section 8.

Next, the structure of the logic format of the

optical disk shown in FIG. 5 is explained. Further, the



In response to the sense signal fromthe node sensor 163, t he
control circuit 163 supplies to the surround m xi ng

- 23 - coefficient generator 167 a bit signal related to a
second specific .mxing coefficient witten in the bit - stream
information data together with the defaul L ngxing ~signal. In
response to the bit signal related to the 5 second mi xi ng coefficient,
t he surround m xi ng coefficient %engrator_167 iggpl%ﬁs a fﬁgoggmn

i fi m_Xi coeffigcient to the down m xer . en,
ﬁ?igL 1%1 naintaPR?rFﬁg°3u8fotg§v89tgFaih€1§5rPEBﬁHat“S showphaRnEIG.at a

: . s
2 channel audi o sraaPsaTafd o BeFatl arer tnanthet: Hirburhg 2oghSnnel
audi o signals LOf@PHaEQ'ofdtyg ?ﬁggggf ?igg??ael audi o output signals Lo

and Ro are suppl Ired ront Speaker 8L and front riEht_ ]
speaker 8R, respectiVRkYgh¥ivet EHR?EBB'ékféhéggétﬁhgggbrdiﬁg area 28 0 ~

+ 0.7C + 0O*LS Ro
5 between the lead-in area 27 and the lead-out area 26 on
the optical disk of FIG. 5 has a volume and file
structure. The structure has been determined in
confofmity to specific logic format standards, such as
micro UDF or ISO 9660. The data recording area 28 is
10 physically divided into a plurality of sectors as
described earlier. These physical sectors are assigned
serial numbers. In the following explanation, a logical
address means a logical sector number (LSN) as
determined in micro UDF or ISO 9660. Like a physical
15 sector, a logical sector contains 2048 bytes. The
numbers (LSN) of logical sectors are assigned
consecutively in ascending order as the physical sector
number increments. |
As shown in FIG. 15, the volume and file structure
20 is a hierarchic structure and contains a volume and file
structure area 270, a video manager (VMG) 271, at least
one video title set (VTS) 272, and other recorded areas
273. These areas are partitioned at the boundaries
between logical sectors. As with a conventional CD,
25 a logical sector is defihed as a set of 2048 bytes.
Similarly, a logical block is defined as a set of 2048

bytes. Therefore, a single logical sector is defined as



After the node sensor 163 has sensed the bit stream i nformation
data and found that the node is the speci al pl ayback node, such as
kar aoke, the control 20 circuit inverts the default m xing signal and
mai nt ai ns t he speci al -use m xi ng coefficient generator 167 in the
enabling state and the surround m xi ng cogffgfﬂgnt si gnal generator
167 in the disable state. In the state, a display unit 169 displ ays
that the playback node is 25 t he speci al playback node, for exanple, a
kar aoke node, under the control of the control circuit 168.

Addi tional ly, tha& eigiodes logicelableockn t he speci al

- 24 - node appear_on the display unit 169. After a choice on

the display unit 169  Hddie shmaetager pgma: #d0) gprresponds 46c@ on 164,

t he speci al -use m xi ng coefficient ) generator 165 generates a
speci al -use ni xi A§"&; nt grea deterednSAdiRgMisrPhEDECPE-LEY ERE0ce.

' . ' . | xer 161 mi xes the
é?gﬁ;ﬁhg? to theAccordlﬂg‘ébn%h%I Q%Erl%gﬁogoﬁﬂ t é management area, the

5 video manager 271 is stored in the system ROM/RAM
section 52. As explained with reference to FIG. 16, the
information used to manage video title sets is written
in the video manager 271, which is composed of a
plurality of files 274, starting with file #0. 1In each

10 video title set (VTS) 272, compressed video data,
compressed audio data, compressed sub-picture data, and
the playback information about these data items are
stored as explained later. Each video title set is
conmposed of a plurality of files 274. The number of

15 video title sets 272 is limited to 99 maximum.
Furthermore, the number of files 274 (from File #j to
File #j+9) constituting each video title set is
determined to be 10 maximum. These files are also
partitioned at the boundaries between logical sectors.

20 In the other recorded areas 273, the information
capable of using the aforementioned video title sets 272
is recorded. The other recorded areas 273 are not
necessarily provided.

In the karaoke optical disk 10, karaoke with moving

25 picture, that is, video, audio and sub-picture data
containing lyric lines displayed as a sub-picture

together with the accompaniment are stored in video



audi o signals and out puts 2-channel audio signals for speci al use or

5-channel audi o signals. The speci al -use node has the

foll owi ng variations, 10 for exanple. In such a special-use node,
besi de - orchestra audio signal there are audio signals normally

to be reproduced and those normally not _tozpe_reproduced. (a)

Kar aoke use Audi o signals nornmally to be reproduced include
15 gui de nel ody and surround signals. Audio signals ' nornally
not to be reproduced include vocal s.and varlous unds for
practice. In gdrédri@ SRRt e/ feAdKAdee object sreé;ﬁc?tﬂ?c ?Q?g

The user  si ngs A #0 D¢ Giplataed MRS | FreRetole, amngter s?‘é'sﬁﬁﬁé“? e
gui de qorf% de £ls PRS00 FIA%H W Pdy il IO g0

song correctly. d user has cor |dence song, he or

SIE SO 170 L0400 YA SOy engr S 3 Yo 0

Pngg':% ;eprOQHF%ﬂ?gﬁﬁzrtmwﬁl#@T@Hf&% %%%%EB%”hﬁ%”bi@%%ﬁf&bﬁﬁle”SS as
karaoke and the format is explained later in detail.

As shown in FIG. 8, the video manager 271 contains
at least three items each corresponding to individual
files 274. Specifically, the video manager 271 is made

10 up of video manager information (VMGI) 275, a video
object set (VMGM _VOBS) 276 for video manager menu, and
backup (VMGI_BUP) 277 of video manager information. Here,
the volume manager information (VMGI) 275 and the backup
(VMGI_BUP) 277 of video manager information are

15 determined to be indispensable items, and the video
object set (VMGM_VOBS) 276 for video manager menu is
determined to be an optional item. In the video object
set (VMGM-VOBS) 276 for VMGM, the video data, audio data,
and sup-picture data for a menu of the volumes of the

20 optical disk'managed by the video manager 271 are stored.

Like the case of video reproduction which will be ~
explained later, the volume name of the optical disk and
the explanation of audio and sub-picture accompanied by
the display of the volume name are displayed by the

25 video object set (VMGM _VOBS) 276 for VMGM and selectable

items are displayed by the sub-picture. For example,

information indicating that the optical disk contains



- 25 - On the other hand, vocals should not be reproduced

because they are totally unnecessary when the user enj oys kar aoke.
When practicing singing a song, however, the user may sing while
listening to the vocals. The 5 vocals may be mixed at a small ratio to
enabl e the user to sing to the guigedﬂglgdy. Al t hough practice

rhyt hm count sound or netronone sound can be recorded, it goes

wi t hout saying that the vocals normally should not be repr oduced.

10 (b) Music prograns usable in karaoke Audi o signals
normal ly to be r&g& é@éf@edaalaerelatmgv@eak:ogllgn&hgnSAgdu biti goapgs aéranl |y
not to be repr Qduced i ncl ude various sounds for practice. In

contrast with |t€ﬁF@é}n OENEZAtEONg o bR iBa thet voiyme namgs @fcals are

N duced d
Vos cal | not runchC PERLPEng tpRogPakit songh in therdbelyanane, inaSehe

Cae ot 2.t B! BB v, gk S B EnE SR, R, Lhehacterng
both of 5 reproduced by use of video data by the video object set
(VMGM_VOBS) 276 for VMGM, an introduction of the hit
song is reproduced with audio, and the name of the hit
- song is displayed by the sub-picture. Further, the names
of the singers who produced hit songs in the 1960’s are
10 displayed as selectable items and an inquiry about
selection of one of the singers is made.

Here, the structure of a video object set (VOBS) 82
will be described with reference to FIG. 9. FIG. 9 shows
an example of a video object set (VOBS) 82. The video

15 object set (VOBS) 282 comes in three types 276, 295, 296
for two menus and a title. Specifically, in the video
object set (VOBS) 282, a video title set (VTS) 272
contains a video object set (VTSM VOBS) 295 for a menu
of video title sets and a video object set (VTSTT_VOBS)

20 296 for the titles of at least one video title set, as
explained later. Each video object 282 set has the same
structure except that their uses differ.

As shown in FIG. 9, a video object set (VOBS) 282
is defined as a set of one or more video objects (VOB).

25 The video objects 283 in a video object set (VOBS) 282
are used for the same application. A video object set

(VOBS) 282 for menus is usually made up of a single



orchestra sound and pi ano sound. After having finished the practice

based on the reproduced sound, the user can enj oy playing the piano
concerto, while reproducing only the orchestra sound and
acconpanying with it. 25 In this case, audio signals normally to
be reproduced are piano signals. Augbo signals nornmally not

to be reproduced include various sounds for practice.

- 26 - An enbodi nent of an optical disk apparatus to which
the present invention is applied and ghy3|cal and | ogi cal formats
of the optical drideqiobieet ekPPR) n%%l ignd stores dheidaty ysgdtehce to

FIGS. 4 to 56, with the intention of describing an actual
reproduci ng oper&t$BHay natpburality °§d&%‘i“bl5q}é%ertﬁ ay BAcKORSEFESEn furt her
detail.

when the user op%r‘é%%%otﬂﬂgﬁ‘g }%?C'g:o(\gl{/é%%e%? ¥ Spgr tglrézlésgtc%dl ng to
the input sectiopn, 164 ggf% $8m86§§éa¥f 49 1urai€¥§ Jf“%fﬁggvbﬁjééﬂéa

this causes the Tacord
5 (VOB) 283.

The video object (VOB) 283 corresponds to video
data of a collection of hit songs of a certain singer in
a case wherein karaoke data in the collection of the hit
songs in the 1960’'s is taken as an example. Further,

10 menu data of the titles of the songs of the singer is
stored in the menu video object set (VTSM VOBS) 295 of
the video title set 272 and the specific title of the
song can be specified according to the display of the
menu.

15 An identification number (IDN#j) is assigned to a
video object (VOB) 283. By the identification number,
the video object (VOB) 283 can be identified. A single
video object (VOB) 283 is made up of one or more cells
284. Although a usual video stream is made up of a

20 plurality of cells, a menu video stream, or a video
object (VOB) 283 may be composed of o;e cell 284. A cell
is likewise assigned an identification number (C_IDN#j).
By the identification number (C_IDN#j), the cell 284 is
identified.

25 As shown in FIG. 9, each cell 284 is composed of
one or more video object units (VOBU) 285, normally a

plurality of video object units (VOBU) 285. Here,



to be reproduced froman optical disk 10. The recorded dat a
contains video data, sub-picture data, and audio data, which are
converted into video signals and audi o signals. The monitor section
6 di splays imges 15 according to the audio signals and the speaker
section 8 generates sound according 4p the audio signals.

The optical disk 10 has been available with various structures. For
i nstance, one type of the optical disk 10 is a read-only disk.on
which data is recorded at_ a 20  high density as shown in FIG 5. The
optical disk 10, @8a¥ideo objegkouniitn (¥ U)5285s ifndetdpedf aa paprchf
conposite | ayers 18 and an adhesive |ayer 20 sandw ched bet ween
the conposite diEEaFﬁyéPglﬁg.aEééﬁg&P PR¥Y1gaMA6RI Pack NV pack) ZB?yéFs 18
I s conposed of a.frapsparenf_substr 14 and, 25, a recordin ayer or
a Iig[\r{)-reflectiﬁgsl ﬁ?g "16°PeSH 1cdlfy, aqrife? SRieq waiy, ¢ H tha]E
the light-reflectin . I r,.1 be.in_contact wth.the surface o
t he- 9 §5"defined as aY&bt gf”%ll %hg §7cgs recordedadﬁggF%éngayer

20. A centgr hol g¢22 haviBdeibh blGk 286 to immediately in front of the

next navigation pack. The playback time of the video
object unit (VOBU) corresponds to the playback time of
the video.data made up of one or more GOPs contained in
the video object unit (VOBU). The playback time is

10 determined to be 0.4 or more second and less than one
second. In the MPEG standard, a single GOP is determined
to be normally 0.5 second long and be compressed screen
data for'reproducing about 15 screens during that
duration.

15 When a video object unit includes Karaoke video
data as shown in FIG. 9, more than one GOP composed of
video packs (V packs) 288, a sup-picture pack (SP pack)
290, and an audio pack (A pack).291 all determined in
the MPEG standard, are arranged to produce a video data

20 stream. Regardless of the number of GOPs, a video object
(VOBU) . 283 is determined on the basis of the playback
time of a GOP. The video object always has a navigation
pack (NV pack) 286 at its head. Even when the playback
data consists only of audio and/or sub-picture data, it

25 will be constructed using the video object unit as a
unit. Specifically, even if a video object unit is

constructed only of audio packs, the audio packs to be



optical disk 10. On the periphery of the center hole 22 on both

sides, clanping areas 24 are provided which are ~used to clanmp the
optical disk 10 during its rotation. 5 When the disk 10 is |oaded in
the optical disk apparatus, the spindle of a spindle notor 12 shown
in FIG 2 is inserted into the cent hole 22. As long as the disk
S being rotated, it continues clanped To the clanping

areas 24. 10 As shown in FIG 4, the optlcalhdlsk 10° hasdan
informati on area 25 around the_ cl anping_area 24 on eac side, on
whi ch areas the FﬁPGPﬁEFF@nWE§HlBenB@c@ﬂé@baCk time ofn thecidepookdeicsn

area 25, its outer area is determned to be a

nc
| ead- out area 264 Pﬁ%h%PcW 1¢ t%enéupﬁPoPﬁﬁﬁlBﬁlp§gﬁoW#&ﬂl9er§@9FGédlnlts

I nner nf er.ence area adj.oi ni_ ng a area 24 is

determned to betgglgége “n Eﬂ?ﬁ ?nﬁg wﬁﬁcﬁlﬁg €hs Q%PnPBﬂﬁﬁFleﬁ vddeo
normal |y recordeg,,gnd the area between the | ead-out area 26 and
the lead-in area 3? i's determ ned to be a data recordi ng area 28.

At the recgrding |aye&PQGv&ﬁebhﬁah@%%EngwﬁoQlﬁ&eﬁe expwﬁlgﬁ% g%ggpntlnuous

spiral track is nornal formed as s to be

recorded. The cogékaﬁeuée to FIG.!Backrhe ¥H ¥ SIGfhAdYdnén®! HiAdthdt Pin

physi cal sectors,
275 placed at the head of the video manager 271 contains

information on the video manager itself, the information
used to search for titles, the information used to

10 reproduce the video manager menu, and the information
used to manage the video title sets (VTS) 272 such as
the attribute information on video titles. The video
management information contains four tables 278, 279,

| 280, 281 in the order shown in FIG. 8. Each of these

15 tables 278, 279, 280 is aligned with the boundaries
between logical sectors. A first table, a volume manger
information management table (VMGI_MAT) 278, is a
mandatory table, in which the size of the video manager
271, the start address of each piece of_the information

20 in the video manger 271, and the start address of and
the attribute information about the video object set
(VMGM_VOBS) 276 for a video manager menu are written.
The attribute information includes the video attribute
information, the audio attribute information, and the

25 sub-picture attribute information. According to these
pieces of attribute iﬁformation, the modes of the

decoders 58, 60, 62 are changed, thereby enabling the



25 whi ch are assigned serial nunbers. On the basis of the

sectors, data is recorded. The data recording area 28 in t he

i nformati on recording area 25 is an actual data

- 28 - recording area, in which playback data, video data, sub-

pi cture data, and audio data are recordeq_iggthg f or m of pits (that
Is, in the formof changes in the physical state) as expl ai ned

| ater. Wth the read-only optical 5 disk 10, a train of pits is
previously forned on the transparent substrate 14 by a stanper, a
reflecting videayebjeat f seheVEGMVABD) A1t be eepnadursd dm tthe
transparent substrate 14 on which the pit train has been f or med,
and the reflectif4itabt® BdGes as the recording 10 | ayer 16. On the

read-only optical dis 1gheno rovi

track and the pit traff¥f FhegrggggtlggﬁF‘F%%e°%?1%°?rlrg‘l’gf‘¥%‘gstp‘a?]g$e?s%Sbgtrate
iésl gﬁ(r)://\n?lsi ﬁSF?Gcglr}tainé&afr%'the volume of Jﬁ]ee ) ti.cca éjj'.sﬁck ladj%q{i%huséa%z’
5 be selected according to the entry of a title number
from the key operating and displaying section 4 of the
apparatus is described in the title search pointer table
(TT_SRPT) 279 which is the second table of the video
manager 271. The video manager menu PGCI unit table
10 (VMGM_PGCI_UT) 248 which is the third table of the video
manager 271 is provided as a mandatory item when the
video object (VMGM _VOB) 276 for video manager menu is
present. In the video object (VMGM_VOB) 276 for wvideo
manager menu, program chains corresponding to various
15 languages are provided and information relating to the
program chains for menu corresponding to the respective
languages is described.
In a fourth table of the video manager 271, a video
title set attribute table (VIS_ATRT) 280, the attribute
20 information determined in the video title set (VTS) 272
in the volumes of the optical disk is written.
Specifically, in this table, the following items are
written as attribute information: the number of video
title sets (VTS) 272, video title set (VTS) 272 numbers,
25 video attributes, such as a video data compression
scheme, audio stream attributes, such as an audio coding

mode, and sub-picture attributes, such as the type of



15 further conprises a disk drive section 30, a system CPU

section 50, a system ROM RAM section 52, a system processor section
54, a data RAM section 56, a video decoder 58, an audi o decoder
section 60, a sub-picture decoder section 62, and a D/ A and data
reproduci ng 20 section 64. - g4ds_shown in FIG 6, the disk
drive section 30 contains a notor driving circuit 11, a spindle

not or 12, an optical head 32 (i.e., an optical pickup), a feed
motor 33, a focus circuit 36, a feed notor driving 25 circuit 37, a
tracking circuit S¥P-pPictame sisnl@Eyer 40, and a servo processing
circuit 44. The optical disk 10 I's placed on the spindle notor 12

driven by the notor The details of the contents of the volume 5g .
01N IO el S S Y s, a0 10
5 Losat oo uner R il S unir, RS AR SRR A e
I's provideq t0  tjt1e search pointer table (TT_SRPT) 279, and video
title set attribute table (VTS_ATRT) 280 will.be
described with reference to FIGS. 18 to 32.
As shown in FIG. 10, written in the volume
management information manégement table (VMGI_MAT) 278
10 are an identifier (VMG_ID) for the video manager 271,
the size of video management information in the number
of logical blocks (a single logical block contains 2048
bytes, as explained earlier), the version number (VERN)
related to the standard for the optical disk, commonly
15 known as a digital versatile disk (digital multipurpose
disk, hereinafter, referred to as a DVD), and the
category (VMG_CAT) of the video manger 271.
In the category (VMG _CAT) of the video manager 271,
a flag indicating whether or not the DVD video directory
20 inhibits copying is written. Further written in the
table (VMGI_MAT) 278 are a volume set identifier
(VLMS_ID), the number of video title sets (VTS_Ns), the
identifier for a provider supplying the data to be
recorded on the disk (PVR_ID), the start address
25 (VMGM_VOBS_SA) of the video object set (VMGM_VOBS) 276
for a video manager menu, the end address (VMGI_MAT EA)

of a volume manager information management table



supply a driving signal to the feed notor 33. The notor 33 is

driven by the driving signal and noves in and out the optical head
32 radially over the optical disk 10. The optical head 32 is
provided with an object lens 34 10 positioned so as to face the optical
di sk 10. The obj ect l ens 34 is mwegjaccording to the driving

.si gnal supplied fromthe focus circuit 36 so as to nove al ong

its optical axis. To reproduce the data fromthe

af orenmenti oned - 15 ﬁitical di sk _10, the optical head 32 grojects a | aser
beam on the opti CBMGH MAT) 0278 a a0 B cttarerrddpesaneIT_SRPT_Shh ekt | ens

: . : . di h

driving of gnal sEBpT Zz'aé??%ﬁpéi‘r‘?té’ﬁt%%ﬂi?{g%gwﬁi XA %%?‘%ral 5 VRERor 0,
h . I ) : . : . .
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36 so th ' al ' : 0§ t§.00€ t

recordi ng | ayer i%0%¢§??gﬁoﬁ??g%Pﬁ%F@ilggeﬁTﬁésigﬂugggpt gﬁhresﬁhe | aser
beam to fogm t he pigh | $5hs ERIN Shtle Uhd Maardes (v halr tzrnaclsf(i .e., the
pit train), enabfing The bea spot to trace the tracK. The | aser

be?m ils reflect eeMGI_MAT 21808hdhehé esast NAddPyes (T agwipT ey ned to the
P TT_SRPT 279 are represented by the number of logical
blocks, relative to the first logical block:
Furthermore, in the table 278, the start address
10 (VMGM_PGCI_UT_SA) of the video manager menu PGCI unit
table (VMGM_PGCI_UT) 248 and the start address
(VIS_ATRT_SA) of the attribute table (VTS_ATRT) of video
title sets 272 (VTS) are represented by the number of
bytes, relative to the first byte in the VMGI manager
15 table (VMGI_MAT) 71, and the video attribute
(VMGM_V_ATR) of the video manager menu (VMGM) video
object set 276 is written as well. Further written in
the table 278 are the number (VMGM_AST Ns) of audio
streams in the video manager menu (VMGM), the attributes
20 (VMGM_AST ATR) of audio streams in the video manager
menu (VMGM), the number (VMGM_SPST_Ns) of sub-picture
streams in the video manager menu (VMGM), and the
attributes (VMGM_SPST ATR) of sub-picture streams in the
video manager menu (VMGM). If the video manager menu
25 (VMGM) is absent, "0000000h" will be written in the
video manager menu PGI unit table (VMGM_PGCI_UT).

Explanation of the structure shown in FIG. 8 will



- 30 - head 32. The optical head 32 converts the beamreflected

fromthe optical disk 10 into an electric signal, which I's supplied
fromthe optical head 32 to the servo processing circuit 44 via the
head anplifier 40. From 5 the electric signal, the servo processing

circuit 44 produces a focus signal, ga tracking signal, and a notor
control signal and supplies these signals to the focus ~circuit 36,
tracking circuit 38, and notor driving circuit 11, respectively.

10 Theref ore object. lens 34 is ved al

" !
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5 numbers 1 to n (n < or = 99) as are needed are written
consecutively. When only the playback data for a single
title, for example, only the video data for a single
title, is stored in a volume of the optical disk, only a
single title search pointer (TT_SRP) 293 is written in
10 the table (TT_SRPT) 279.
The title search pointer table information (TSPTI)
292 contains the number of entry program chains
(EN_PGC_Ns) and the end address (TT_SRPT_EA) of the
title search pointer (TT-SRP) 293 as shown in FIG. 12.
15 The address (TT_SRPT_EA) is represénted by tﬁe number of
bytes, relative to the first byte in the title search
pointer table (TT_SRPT) 279. Furthermore, as shown in
FIG. 13, each title search pointer (TT_SRP) contains the
video title set number (VTSN), the program chain number
20 (PGCN), and the start address (VTS_SA) of the video
title set 272.
The contents of the title search pointer (TT_SRP)
293 specifies a video title set (VTS) 272 to be
reproduced and a program chain (PGC) as well as a
25 location in which the video title set 272 is to be
stored. The start address (VTS_SA) of the video title

set 272 is represented by the number of logical blocks



servo processing circuit 44 a control signal serving as 20 an access

signal. In response to the control signal, the servo processing
circuit 44 supplies a head-noving signal to the feed notor driving
circuit 37, which supplies a driving signal to the feed notor 33.
Then, the feed notor 33 is driven_ sing the optical head 32 25
to traverse over the optical disk 10. Then, the optical head 32
accesses a specific sector forned at the recording | ayer 16 of the
optical disk 10. The playback . . .. - 31
- dat a ii® copnegiden widh the $iddef petsepesifipd: by the video
opti cal head 32, which then supplies it to the head anplifier 40.
The head anplifi &itd® Sf% number (¥FTSN) . reproduced data, which is
outputted at the disk drive 5 secti,on The reproduced

data is stored in the % Rafgrogran ¢ i2§r07 36 Beiimeds 3s ém_s&ltoé’éssor
Seot o, 24 T o Wrap 289, SRR, CeB BN, R S R F R B o 52

5 shown in FIG. 14. In the case of a program chain for a
menu, still picture programs or moving picture programs
are reproduced one after another to complete a menu for
a single title. In the case of a program chain for a
title set, a program chain corresponds to a chapter in a

10 story consisting of programs and the movie of a single
title is completed by reproducing program chains
consecutively. As shown in FIG. 14, each program 289 is
defined as a set of aforementioned cells 284 arranged in
the order in which they are to be reproduced. In the

15 case of karaoke, if the title set 272 is a collection of
hit songs in the 1960’s, the program chain 287 is a set
of titles of songs of a certain singer in the 1960's,
that is, a collection of the programs 289 like the case
of the video object 283. Therefore, a collection of hit

20 songs in the 1960’s can be specified by specifying the
title set 272, a collection of karaoke songs of a
certain singer in the 1960's can be specified by
specifying the program chain 287, and the title of
& concrete song can be specified by specifying the

25 program 289.

In the video manager menu PGCI unit table

(VMGM_PGCI_UT) 280 shown in FIG. 8, video manager menu



10 The stored reproduced data is processed at the system

processor section 54, which sorts the data into video data, audio
data, and sub-picture data, which are supplied to the video decoder
section 58, audi o decoder ‘section 60, and sub-picture decoder
section 62, 15 respectively, and are _degpded at the respective
decoders. The D/ A and dat a-reproduci ng section 64 converts the
decoded vi deo data, audio data, and sub-picture data into an analog
vi deo signal, an anal og audio signal, and an anal o% sub-pi ctyre
signal and suppl iB&ET H@theﬁﬂktll%gmfﬂmaU% dIHGH FHT_UF Ihe>0orft SLT6Tand
the resulting audlo nal to the. sp on the basis of

the video %edarﬁf s%ﬁ’"fﬂ At et G ak%hieﬁaefégeé’r BGRFEaFE on

t he nonitor sectlon 6 _and according,to t.h ud| @ 1 %ound S

si mul t aneousl y r Cft éblpé) Ei-‘fars ( c?" ’SP}?) 251 ©

Next, the structure Qf é%err}% %&ﬁrr{r%oﬂ:festﬂ?ﬁdlng to tRR! hedbed fKoghown
n(f her

in FIG 5 i s explai
- 32 - 5 languages are successively described, and the video

manager menu language unit (VMGM;Lﬁ) 252 searched for by
the search pointer is described. In this case, it is
supposed that the menu defined by the video manager menu
language unit (VMGM _LU) must contain only one PGC.

10 In the video manager menu PGCI unit table
information (VMGM_PGCI_UTI) 25b, the number (VMGM LU Ns)
of VMGM language units (VMGM_LU) and the end address
(VMGM_PGCI_UT_EA) of the VMGM PGCI unit table
(VMGM_PGCI_UT) 280 are described as shown in FIG. 16. 1In

15 each of n video manager menu language unit search
pointers (VMGM LU _SRP) 251 prepared for respective
languages, the language code (VMGM_LCD) of the video
manager menu and the start address (VMGM_LU SA) of the
language unit (VMGM_LU) of the video manager menu (VMGM)

20 are described as shown in FIG. 18. The end address
(VMGM_PGCI_UT_EA) of the VMGM PGCI_UT 280 and the start
address (VMGM LU SA) of the VMGM LU 252 are described by
use of the logical block number from the head byte of
the VMGM_PGCI unit table (VMGM_PGCI_UT) 280.

25 In each of n VMGM language units (VMGM LU) 252
prepared for the respective languages, the video manager

menu language unit information (VMGM_LUI) 253 and



operation of the optical disk apparatus shown in FIG 4 S
explained in detail later together with the |ogic formats of the
optical disk 10. As shown in FIG 7, the data recording area
28 5 between the lead-in area 27 and the | ead-out area 26 on

the optical disk of FIG 5 has a volume and 44 ¢ structure. The
structure has been determned in conformty to specific logic
format standards, such as m cro UDF or | SO 9660. The data recording
area 28 is 10 nggﬁiically divided into a plurality of sectors as

descri bed earli eV EEIpREITEH POLDters 4VMCHsPGHA=§RP) of a sumbgr
nunbers. In the follomﬁn%ﬂgxplanation, a_ |l ogi cal address neans a

| ogi cal sector nGREEESPPEALNgGs to the nugbex; gif,BgNU, PHOGEAMUSHadNS| 8529660.

Li k hysical 15 . t | Qgi cal t ' 048 tes.. Th

TN L T R T e
di d - | ' IS, .

he shown'i n Fi G Lpehar (e BCcTi"aN8! searched, BT By, LAY SIRILK posnter,

structure gnd cog aiE%r%eﬁgbﬁggg?HQﬁfhhﬁber to tg%thB am ¢h% %;%05?2

vi deo manager (VM5 271, a one video“title set
and ot her recordgdnar g82e provided.

In each language unit information (VMGM_LUI) 253,
the number (VMGM_PGCI_Ns) of VMGM_PGCIs and the end
address (VMGM_LUI_EA) of the language unit inforﬁation

10 (VMGM_LUI) are described as shown in FIG. 19. Further,
in each VMGM_PGCI éearch pointer (VMGM_PGCI_SRP), the
VMGM_PGC category (VMGM_PGC_CAT) and the start address
(VMGM_PGCI_SA) of VMGM PGCI are described as shown in
FIG. 20. The end address (VMGM LUI_EA) of VMGM _LUI and

15 the start address (VMGM_PGCI_SA) of VMGM PGCI are
described by use of.the relative logical block number
from the head byte of VMGMLU. As the VMGM_PGC category
(VMGM_PGC_CAT), information indicating that the program
chain is an entry program chain or title menu is

20 described.

As shown in FIG. 21, the video title set attribute

~ table (VTS_ATRT) 280 describing the attribute
information on the video title set (VTS) 272 contains
video title set attribute table information (VTS _ATRTI)

25 266, n video title set attribute search pointers
(VIS_ATR_SRP) 267, and n video title set attributes

(VIS_ARTR) 268, which are arranged in that ordér. The



273. These areas are partitioned at the boundaries bet ween | ogi cal

sectors. As with a conventional CD, 25 a logical sector is defined as
a set of 2048 bytes. Simlarly, a logical block is defined as a set
of 2048 bytes. Therefore, a single |logical sector is defined as

- 33 - a single logical block. _ ,. _ The file structure
area 270 corresponds to a nanagenenF area determned in mcro UDF
or |1 SO 9660. According to the description in the managenent area,

t he 5 vi deo manager 271 is stored in the system ROM RAM

section 52. As wideaitbtlei satratbribetettalila infornakion (VIS_ATRDE hati on
used to manage video title sets is witten I n the video manager

271, which is c¥ffpoiertaing informatipemrenithe dtakle 48074 Insithe: vidglemi t h
file #0. In each, 10 video title set (VIS) 272, conpressed video data,
conpr essed audilolthR FetorbEEiBRES SBRIFFR IRRENERES, ( ATR_SRP) (3R,

pl ayback | nf or ntion, abput (hese dala AT GLE correspodt lghEseRIP! Al ned

5 title sets #1 to #n and similarly description is made of
the pointers for searching for the video title set
attributes (VIS_ATR) 268 written in the order
corresponding to the title sets #1 to #n. In each of the
video title set attributes (VTS_ATR) 268, the attribute

10 of the corresponding title set (VTS) is written.

More specifically, the video title set attribute
table information (VIS_ATRTI) 266 contains a parameter
(VIS_Ns) for the number of video titles and a parameter
(VIS_ATRT_EA) for the end address of the video title set

15 attribute table (VTS_ART) 280 as shown in FIG. 22. As
shown in FIG. 23, in each video title set attribute
search pointer (VTS _ATR SRP) 267, a parameter
(VIS_ATR_SA) for the start address of the corresponding
video title set attribute (VTS_ATR) 268 is written. As

20 shown in FIG. 24, the video title set attribute
(VIS_ATR) 268 contains a parameter (VIS_ATR_EA) for the
end address of the video title set attribute (VTS_ATR)
268, a parameter (VTS_CAT) for the category of the
corresponding video title set, and a parameter

25 (VIS_ATRI) for attribute information on the

| corresponding video title set. Because the attribute

information on the video title set contains the same



conposed of a plurality of files 274. The nunmber of 15 video title
sets 272 is limted to 99 maxi num Furthernore, the nunmber of files
274 (fromFile # to File #j+9) constituting each video title set
S determned to be 10 maxi rum These files are al so

partitioned at the boundaries between Iogi__caz{7 sectors. 20 In the
ot her recorded areas 273, the information capabl e of using the
aforenentioned video title sets 272 is recorded. The other recorded
areas 273 are not necessarily provided. In the karaoke
optical disk 10, ceatests wf theodttgibete informakieon omathesyvidedetitidedi o
and sub-picture data containing lyric lines displayed as a
sub-picture set wadditedy i the yddaec ddpds sett inforgadien in Viddeod

- 34 - title sets 272 as video object sets 282 to be_reprqduce

as will be expl aF’ﬁé‘d‘gleﬁ‘Fé‘rst. tﬂ%’éeef((YrTé—W)t'h@’ fowdfll be explpipgdie,

title sets 272 Cﬁgt%% T@ﬂ}¥% é%%ﬂé%efg %?%S. 23 and 24, explanation of
5 it will be omitted. |
Now, the structure of the logic format of the.video
title sét (VIS) 272 shown in FIG. 7 will be explained
with reference to FIG. 25. In each video title set (VTS)
272, four items 294, 295, 296, 297 are written in the
10 order shown in FIG. 25. Each video title set (VTS) 272
is made up of one or more video titles having common
attributes. The video title set information (VTSI)
contains the management information on the video titles
272, including information on playback of the video
15 object set 296, information on playback of the title set
menu (VTSM), and aftribute information on the video
object sets 272.
Each video title set (VTS) 272 includes the backup
297 of the video title set information (VTSI) 294.
20 Between the video.title set information (VTSI) 294 and
the backup (VTSI_BUP) of the information, a video object
set (VISM_VOBS) 295 for video title set menus and a
video object set (VTSTT_VOBS) 296 for video title set
titles are arranged. Both of the video object sets
25 (VPSM_VOBS and VTSTT VOBS) have the structure shown in
FIG. 17, as explained earlier.

The video title set information (VTSI) 294, the



title sets 272 classified by generations, by singers, or 5 by genres.
The rel ation between the cl assification of kar aoke and the format
is explained later in detail. As shown in FIG 8, the video
manager 271 contains at least three itens each corresponding to

I ndi vi dual files 274. Specifically, shhe video manager 271 is nmade
10 up of video manager information (VNE?? 275, a video obj ect
set (VMGM.VOBS) 276 for video nanager menu, and backup (VM3 _BUP)
277 of video manager information. t he volune manager

i nf ormati on (VMPIchyp ﬁ“ﬂs¥b%U%hc%%b "¢ the infigymatgigm ., (ﬁhQHYRQFO

manager i nformation are determ ned to be |ndispe sable ite and

the video obwf%c%e%etv‘%‘%)(%tsﬂ%ef%mﬁ%ot

?%Swm'v%?s’)t??geﬁ%‘? fRear "Pha phhasie ofo i & RS Citte setsa??z?h- The
sup-pi cture datafg %o Py ofot NEyal u\g@es f2981%02% 1 de0 WA FE oSl K

managed by the v nanager he tase of
vi deo repr duct| I 'EH%’ vol ume name
of the opt|§cal %Q h J)ptpf?rﬁep%?(‘f) %é;\délto%% I{aeaédfjom:aln sub- pi cture
acconpani ed by Théheldééptﬁu &7 sdbeL AU (GHe(RreT (1l 204 26 Bfed e
25 vi deo obj ect set (VMaM VOBS % 276 for VMoM and Sel ectabl e

items are di spl aygdséyeh N€ab1Lbs P298 Ur299 FOso®Exad® 2,311, 312, 313 as
shown in FIG. 25. These seven tables 298, 299, 300, 301,
311, 312, 313 are forced to align with the boundaries

10 between logical sectors. The video title set information
management table (VITSI_MAT) 298, a first table, is a
mandatory table, in which the size of the video title

~set (VTS) 272, the start address of each piece of
information in the video title set (VTS) 272, and the

15 attributes of the video object sets (VOBS) 282 in the
video title set (VTS) 272 are written.

The video title set part-of-title search pointer
table (VTS_PTT_SRPT) 299, a second table, is mandatory
table, in which part of the selectable video titles,

20 that is, program chains (PGC) or programs (PG) contained
in the selectable video title set 272, are_written
according to the number that the user has entered from
the key/display section 4. Entering the desired one of
the entry numbers listed in the pamphlet coming with the

25 optical disk 10 from the key/display section 4, the user
can watch the video, starting with the section in the

story corresponding to the entered number. The part of



information indicating that the optical disk contains

- 35 - kar aoke data relating to collections of hit songs of a
certain generation, that is, the volunme nanmes of col | ections of
pops hit songs in the 1960's and i nages of the singers who produced
hit songs in the 1960's are 5 reprqduggd by use of video data by the
vi deo obj ect set (VMaV VOBS) 276 for VMGV an introduction of the
hi t song is reproduced with audio, and the nane of the hit

song is displayed by the sub-picture. Further, the nanes of the

si ngers who prodﬂt%cﬁ?ﬂ?c‘;ﬁh& Viieq et iokp) cath ke ampitragly dararmined

sel ect abl e itenﬁja in f about sel ection of one of the
singers i s madebY title supp the structure of a video object set

(vOBS) 82 be d scr 4 @ ref erenc to Fjr%oxgmatg%?c?b ﬁa@%om
thﬁﬁ c

an exanpl e of a vi deo J‘éjc

VOBS) 282
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title set VTS dfixh the VTS program chain information (VTS_PGCI), or
information on VTS program chains, is written.

The video title set menu PGCI unit table
(VTSM;?GCI_UT) 311, a fourth table, is a mandatory item,
when the video object set (VTSM_VOBS) 295 for video

10 title set menus is provided. In the table, information
on program chains for reproducing the video title set
menu (VTSM) provided for each language is written. By
referring to the video title set menu PGCI unit table
(VISM_PGCI_UT) 311, a program chain for the specified

15 language in the video object set (VTSM_VOBS) 295 can be
acquired and reproduced as a menu.

The video title set time search map table
(VTS_MAPT) 301, a fifth table, is an optional table
provided as the need arises, in which information on the

20 'recording location of the video data in each program
chain (PGC) in the title set 272 to which the map table
(VTS_MAPT) 301 belongs is written for a specific period
of time of playback display.

The video title set cell address table (VTS_C_ADT)

25 312, a sixth table, is a mandatory item, in which the
address of each cell 284 constituting all the video

objects 283 or the address of each cell piece



contains a video object set (VISM VOBS) 295 for a nenu

of at least one video title set, as expl ai ned | ater.

obj ect 282 set has the sane

is defined as a set of one or nore video objects (VOB)
objects 283 in a video object set (VOBS) 282

25

of video
title sets and a video object set (VISTT_VOBS) 20 296 for the titles

Each vi deo

structure except that their uses
differ. As shown in FIG 9, a vikgeaq object set (VOBS) 282

The

vi deo

are used for the sane

application. A video obéect set (VOBS) 282 for nmenus is usuallg/e

made up of a si ngfnsti A d 0
vi deo object (W 283, nd Sfores the dat se
plurality of menui% cation Jpymby of th

di splay a

uting cells is written in the order in @%ﬁch t

e %gq$%égbh%ﬁgétag%tarranged

(VISTT_VOBS) 282 tifl |s usual conposged of a_p %
of video obj ects é % Biece is a piece c%‘?ﬁtﬁ‘ﬂ%{nﬂ%b‘j‘e‘&? C%)e _
Corresponds to Vlmergo an l%ﬁggv&gcoél!:oe&etslsonlfg)fcehii gl‘(.)en S Of 3 a(.:IQer t'al n

singer in
5 arranged in a video object 283.

The video object title set video object unit

address map (VTS_VOBU_ADMAP) 313, a seventh table, is

a mandatory item, in which the start addresses of all

the video object units 285 in the video title set are

10 written in the order of arrangement.

Next, the video title information manager table

(VISI_MAT) 298 and video title set program chain

information table (VTS_PGCIT) 300 shown in FIG. 25 and

a video title set menu PGI unit table (VTSMPGCI UT) will

15 be described with reference to FIGS. 26 to 42.

FIG. 34 shows the contents of the video title

information manager table (VTSI_MAT) 298, in which the

video title set identifier (VTS_ID), the size (VTS_S37)

of the video title set 272, the version number (VERN) of

20 - the DVD video specification, the category (VTS CAT) of

the video title set 272, and the end address

(VISI_MAT_EA) of the video title information manager

table (VTSI_MAT) 298 are written in that order.

category (VIS_CAT) of the video title set 272, the

In the

25

application field of the video title set 272 is written.
If the application field is Karaoke, data to that effect

will be written in the category.



a case wherein karaoke data in the collection of the hit songs in
the 1960's is taken as an exanple. Further, 10 menu data of the titles
of the songs of the singer is stored in the nenu video object set
(VTSMVOBS) 295 of the video title set 272 and the specific title of
t he song can be specified according ? the display of the

menu. 15 An identification nunber % DN#j) is assigned to a

vi deo object (VOB) 283. By the identification nunber, the vi deo

obj ect (VOB) 283 can be identified. A sin vi deo obéect (voB) 283
is made up of one or nbREtBErmere, in thQBEablﬁtﬁﬁﬁﬁﬁ;%A%hu%ﬁ vit® stream

Is made up of a 20 Iurallt of cells, a nenu video stream or a video

obj ect (VOB) 283 T3 bc2dOHD %§eﬂ 3$M4NQ§§£§4)2%§- the celdec object jset
dont 11 cat 1 on nUREFOE FERF) SoRRER cBr e vabie (ves vane A4 fops
St T 1 oS oA SRV e G
(VOBU) 285.5Here,of the video object for the title in the video title set
(VIS) are written. If the video object set (VTSM_BOBS)
295 for the VTS menu (VTSM) is absent, "00000000h" will
be written in the start address (VTSM_VOBS SA). The end
address (VTSI_MAT EA) of VISI_MAT is expressed by the
10 number of logical blocks, relative to the first byte in
the video title set information management table
(VTI_MAT) 294. The start address (VTSM_VOBS_SA) 6f
VISM _VOBS and the start address (VTSTT_VOB_SA) of
VISTT_VOB are expressed by logical blocks (RLBN)
15 relative to the first logical block in the video title
set (VTS) 272.

Furthermore, in the table (VTSI_MAT) 298, the start
address (VTS_PTT_SRPT SA) of the video title set
information part-of-title search pointer table

20 (VIS_PTT_SRPT) 299 is represented by the number of
blocks, relative to the first byte in the video title
set information (VTSI) 294. Furthermore, in the table
(VISI_MAT) 298, the start address (VTS_PGCIT_SA) of the
video title set program chain information table

25 (VIS_PGCIT) 300 and the start address (VTS_PGCI_UT SA)
of the PGCI unit table (VTS_PGCI_UT) 311 of video title

set menus are represented by the number of blocks,



- 37 - a video object unit (VOBU) 285 is defined as a pack

train having a single navigation pack (NV pack) 286 at Its head.
Specifically, a video object unit (VOBU) 285 i.s defined as a set of
all the packs recorded, starting 5 at a navigation pack 286 to

I mmedi ately in front of the next navdgati on pack. The playback tine
of the video object unit (VOBU) corresponds to the playback tinme of
the video data nade up of one or nore GOPs contained in t he vi deo

object unit (VOB The pl ayback tine is det erm ned be 0.4 or
nore second and | ttlﬁ’% teh&he first éﬁ’(ﬁ?ﬂd‘n Ghe I’fé%@’&sﬁnﬁﬁtd a

|l e GOP d | | d b
(Szl)ggrgssed Iscszregh'e q"lod’at(él'rfsoﬁ) r%gkr éééa Fggﬂg Ssrl nS t hat
durati on. :@‘Mﬁ"@g 1169, 0k s"é%rtch %l uq:%%lléar(%eMét_p%

data as shown in (lyTé HarrBne npose packs

(V packs) 288, asyp-ipi. Ceﬂg%lwt(l%aeo%e)w ), is $3redtthian gydi o pack

(A pack) 291 all determ ned stan are arranged to

produce a ¢ deo daidord) relailivRAMo dﬁ%%&%%sqo@flctahes’@a% itfg €8s, a
vi deo obj ect (VOBU) 283 is determined on the basis of the playback
v1deo title set (VTPS) 272. Similarly, the VTS address
table (VTS_C_ADT) 312 and the address map
(VTS_VOBU_ADMAP) 313 for VIS_VOBU are written in logical
sectors, relative to the first logical sector in the
10 video title set (VTS) 272.

Written in the table (VTSI_MAT) 298 are the video
attribute (VTSM_V_ATR) of the video object set
(VISM_VOBS) 295 for the video title set menu (VTSM) in
the video title set (VTS) 272, the number of audio

15 streams (VTSM_AST Ns), the attributes (VTSM_AST ATR) of
the audio streams, the number of sub-picture streams
(VISM_SPST_Ns), and the attributes (VTSM_SPST_ATR) of
the sub-picture streams. Similarly, further written in
the table (VTSI_MAT) 298 are the video attribute

20 (VIS_V_ATR) of the video object set (VTSM_VOBS) 296 for
the video title (VTSTT) for the video title (VTS) in the
video title set (VTS) 272, the number of audio streams
(VIS_AST Ns), the attributes (VTS_AST ATR) of the audio
streams, the number of sub-picture streams (VIS_SPST_Ns),

25 and the attributes (VTS_SPST ATR) of the sub-picture
streams. Additionally, the attribute (VTS_MU_AST ATR) of

the multichannel audio stream in the video title set



time of a GOP. The video object always has a navigation pack ( NV

pack) 286 at its head. Even when the playback data consists only of
audi o and/ or sub-picture data, it 25 wi |l be constructed using the

vi deo object unit as a unit. Specifically, even if a video object
unit is constructed only of audi o pac E, the audio packs to be

- 38 - reproduced within the playback tine of the video object
unit to which the audi o data bel ongs w || be stored in t he vi deo
object unit, as mnth t he video object of vid 5

The vi deo manager{(¥H) w%?lw¥%ﬁ%&%leﬁrﬁkﬁvﬁ§bﬂe (VTSI MQ?EH%%%e to FIG 8.

The vi deo nmanagenent aced at the g of the

f
vi deo manager 271 contg.OEleum of ?h?%?n%??%é#?n??%ePQ?B%Be et sel f,
the information le s E5E, toaggaacﬁa’zﬁé#alé’%?% ns;%?e%é{gg#rmtéon us?efgego

10 reproduce e Vi et nmahager nenu,
to manage the vi dgor tifd &35l Sidtd /% CN 198 attribute for each
5 stream is described. In the sub-picture stream attribute

(VIS_SPST_ATR), information indicating that the type of
the sub-picture is a language or not is described. 1If
the category (VTS_CAT) of the video title set 272 is
karaoke, streams of lyric lines of various languages

10 such as English, Japanese or other language can be
prepared as the sub-picture stream. Generally, if the
category (VTS_CAT) is karaoke, information indicating
that the type of the sub-picture is a language is
described in the sub-picture stream attribute

15 (VTS_SPST ATR). |

Next, the audio stream attribute is explained with

reference to FIG. 35. In the audio stream attribute
(VISM_AST_ATR) of the video object set (VTSM_VOBS) 295
for VTSM and the audio stream attribute (VTS_AST ATR) of

20 the video object set (VTST_VOBS) 296 for the video title
set title (VTSTT), almost the same attribute information
as the audio stream attribute (VMGM_AST ATR) of the
video object (VMGM_VOBS) for the video manager menu is
written. Specifically, in the attribute (VTSM_AST ATR)

25 of the audio stream in the VTS menu video object set
(VISM_VOBS) 295, as shown in FIG. 27, bit number b63 to

bit number b48 are allocated to the audio coding mode,



the attribute information on video titles. The video managenent

I nformati on contains four tables 278, 279, 280, 281 in the order
shown in FIG 8. Each of these 15 tabl es 278, 279, 280 is aligned with
t he boundari es bet ween | ogi cal sectors. Afirst table, a volune
manger i nformation managenment table /M3 _MAT) 278, is a

mandatory table, in which the size of the video nmanager 271, the
start address of each piece of the information 20 in the video nanger
271, and the start address of and the attribute information about
the vi deo obj ect reservation, @udda woRS) 2Zpgicpapplicdddomadfyer nenu are
written. The attribute infqQrmation includes the video attrlb te

i nf or mati on, theq&é&ﬁé%ﬁﬁﬁQﬂbuﬁ@ﬂHﬁﬁﬁﬁnﬁ|Qﬁ¥en§ﬂa Fﬁ?er?§tl°n'séﬁdp ure
attribute informati ordln to t hese pi eces ute
i nfornation, the® 9& ha e@@bo@&ﬂsh&? b%ﬁe &ﬁ%

Lhereby enabl | g, (e boare, Jett, Pt fo5 FesgTRtIon for lat%%  B8Pe

ode. 5 In the attribute (VTS_AST_ATR) for the audio stream for
the video title set title (VTST), as shown in FIG. 35,
bit number b63 to bit number b48 are allocated to the
audio coding mode, expansion of multichannel, audio type,
audio application ID, quantization, sampling frequency,
10 reservation, and the number of audio channels, and bit
number b47 to bit humber b40 and bit number b39 to bit
number b32 are allocated to specific codes; bit number
b3l to bit number b24 are for reservation for specific
codes; bit number b23 to bit number b8 are left empty
15 for reservation for later use; and bit number b8 to b0
are allocated to application information. Here, if the
VIS menu video object set (VISM_VOBS) 295 is absent, or
if no audio stream is present in the video object set,
"o wiil be written in each bit, starting at bit number
20 b63 down to bit number bO.
In both of the attributes (VTSM_AST ATR,
VTS_AST ATR) of the audio streams for VTSM and VTST, bit
numbers b63, b62, b6l are allocated to the audio coding
mode. When "000" is written for the audio coding mode,
25 this means that the audio data has been coded according
to Dolby AC-3 (a trademark of Dolby Laboratories

Licensing Corporation). When "010" is written for the



Further, a start address of the video title set contained in the

vol unme of the optical disk 10 which can 5 be selected according to
the entry of a title nunber fromthe key operating and displaying

section 4 of the apparatus is described in the title search pointer

tabl e (TTSRPT) 279 which is the secgad _table of the video

manager 271. The video manager nenu PGClI unit table 10 ( VM3M_PGCI _UT)

248 which is the third table of the video manager 271 is provided

as a mandatory item when the vi deo object (VMaM VOB) 276 for video

manager nenu | s @udio coding apde,) Fhife maanso thite dthe AMANOVdBE 2246 f or
anguages are pPOTRREH R TGS G@aAle DG Eetn wnderMBgemh
descr i beq. | oR IR fel biT e FREGEILERD fopctnmnANgLe 99ng vi deo
L P 0 T A W el SRR
optical digsk is i iddfhded bit stIRGH fu'n%i%'ﬂ )ﬁ’PPbrlzt.h' ﬁhé‘qblﬁg%?n hegfol | owing

y s .
itens are witten as attribute intormation: the nu otSvi deo

title sets (VISwrdtdenVifdRo thid latid3el coifly #bae)UB8ESmead® thatViflg0

attributes, such as a video data conpressi on
audio data is coded by linear PCM. For the audio data,

the other numbers are for reservation for later use.
At a frame rate (which is written in VISM _V ATR and
10 VIS_V_ATR) at which a single frame is drawn at a
horizontal frequency of 60 Hz using 525 scanning lines,
in the video data attribute, Dolby AC-3 ("000" in bit
numbers b63, b62, b61) or linear PCM ("100" in bit
numbers b63, b62, b61) is to be set. At a frame rate
15 (which is written in VTSM_V_ATR and VIS_V_ATR) at which
a single frame is drawn at a horizontal frequency of 50
Hz using 625 scanning lines, in the video data attribute,
MPEG-1 or MPEG-2 ("010" or "011" in bit numbers b63, b62,
b61) or linear PCM ("100" in bit numbers b63, b62, b61)
20 is to be set. .In the audio coding mode of the VTST audio
‘stream attribute (VTS_AST ATR), expansion of
multichannel is written in bit number b60. When bit
number bGQ contains "0", this means that the
multichannel audio stream attribute (VIS_MU_AST ATR) of
25 VTS related to audio streams is invalid. When bit number
b60 contains "1", this means linking to the multichannel

audio stream attribute (VIS_MU_AST ATR) of VTS related



schene, audio streamattributes, such as an audi o coding node, and
sub-picture attributes, such as the type of

- 40 - sup- pi cture displ ay. The details of the
contents of the volune managenent i nformati on managenent table
(VM3 _MAT) 278, ' vi deo manager rrenu PECl unit table (VMaV PGCI _UT)
248, 5 title search pointer table (TT T) 279, and video

title set attribute table (VIS ATRT) 280 will be described with
reference to FIGS. 18 to 32. As shown in FIG 10, witten in
t he vol une tonamdijenebream$or nat i on nanagenent table (VM3 MAT) 278
10 are an identifier (VM5 ID) for the video manager 271, ' t he
si ze of video nanagene®hei andipatypR if VvEéthenbbr bit numeﬁS|biﬁ(§ﬂd

bl ocks (a single |ogical block cont ai ns 2048 hyt.es, as e d .
earlier), the verR g he/pugio type is qioh é@’qc&ftlﬁél'stilq g’d&hoget he

ﬁﬂf{?ghrggzg’ COWEPP{Xen in thesgmﬂlgsnumbe éta%n¥§¥%9 %B%U%b%K g%'%b%%hh

5 is specified, "0l1" will be written in these bit numbers.
The other numbers are for reservation. The ID of an
audio application field is written in bit numbers b57
and b56. When the ID is not specified, "00" will be
written in these bit numbers; when karaoke is specified,

10 "01" is written in these bit numbers; when surround is
specified, "10" is written in these bit numbers; and the
other numbers are for reservation.

The quantization of audio data is written in bit
numbers b55 and b54. When bit numbers b55, b54 contain

15 "00", this means the audio data quantized in 16 bits;
when bit numbers b55, b54 contain "01", this means the
audio data quantized in 20 bits; when bit numbers b55,
b54 contain "10", this means the audio data quantized in
24 bits; and when bit numbers b55, b54 contain "11",

20 this means that the quantization is not specified. Here,
when the audio coding mode is set to lingar PCM ("100"
in bit numbers b63, b62, b6l), no specification of
guantization ("11" in bit numbers b55, b54) is written.
The audio data sampliﬁg frequency Fs is written in bit

25 numbers b53 and b52. When the sampling frequency Fs is
48 kHz, "00" is written in these.bit numbers; when the

sampling frequency Fs is 96 kHz, "0l1" is written in



di sk, hereinafter, referred to as a DVD), and the cat egory (VMSCAT)
of the video manger 271. In the category (VM5 CAT) of the

vi deo nmanager 271, a flag indicating whether or not the DVD video
directory 20 inhibits copying is witten. Further witten in the
table (VM3 _MAT) 278 are a vol une set identigher_ (VLMS_I D), the
nunber of video title sets (VISNs), the Tdentifier for a provi der
supplying the data to be recorded on the disk (PVRID), the start
address 25 (VMaM VOBSSA) of the V|deo ect set (VMEGV VOBS) 276

for a video nanagetefRmit tpankess aiandst \R&? rs are fopf a vol une
manager i nformation managenent table

- 41 - (Rﬁﬁ?fﬁﬁx °Q78 and the start address (TT_SRPT SA) of a

titl h nter t TT SRP set
(IVNGI?/I \S/cejgrS)C Zgglfor th )38 éﬂt"{‘am‘els 130866666%1%#% be

(Wi Wi ”EA')tifSth&"'gdﬁéf_m?b%s e A erd PRl i o

5 contain "000", this means a single channel (monaural);
when bit numbers b50, b49, 48 contain "001", this means
two channels (stereo); when bit numbers b50, b49, 48
contain "010", this means three channels; when bit
numbers b50, b49, 48 contain "011", this means four

10 channels; when bit numbers b50, b49, 48 contain "100",
this means five channels; when bit numbers b50, b49, 48
contain "101", this means six channels; when bit numbers
b50, b49, 48 contain "110", this means seven channels;
and when bit numbers b50, b49, 48 contain "111", this

15 means eight channels.

Specific codes are to be written in b47 to b40 and
b39 to b32. When the type of audio stream.is language,
or speech, the code for the language determined in ISO-
639 is written in these bit locations in the form of a

20 language symbol. When the type of audio stream is not
language or speech, the locations are for reservation.

The number (VTS_AST Ns).of VTS audio streams is set
in the range of 0 to 8. Thus, eight VTS audio stream
attributes (VTS_AST_ATR) are prepared in accordance with

25 the number of streams that can be set. Specifically,
areas for the VTS audio stream attributes (VTS_AST Ns)

of VTS audio stream #0 to VTS audio stream #7 are



TT_SRPT 279 are represented by the nunber of | ogical bl ocks,
relative to the first |ogical block. Furthernore, in the table
278, the start address 10 . (VMGM PGClI _UT_SA) of the video manager nenu
PGCl unit tabl e (VMGM PGCI UT) 248 and the start address
(VIS_ATRT_SA) of the attribute table (VIS ATRE) of video - title sets
272 (VTS) are represented by the nunber of bytes, relative to the
first byte in the VM3 nmanager 15 table (VM3 _MAT) 71, and the video
attribute (VMM V_ATR) of the video manager nenu (VM3 video
obj ect set 276 i sPTPYi€ed- aswmlthq:mmr Wi (WIh audlio streamsds dss 278
treans in the video ma

e (o he e BieRd Sopd atszmashﬁ*@mo oS +ré%n%u$+ft9t he
i \Yj i cture
oo ROt o i sireRiRL EHE kS 2URLE) SEEbah SRS v AR AL F

R EoBtSh AP B AR o, s, BRSRECL T

will be widgten i he wNid gMenu PG unit table
(VMM _PGCI _UT) . Fréne27 haveExH aﬁgtggga% the structure shown in FIG 8

will The audio application field from the bit number b7
to the bit number b0 is used as a reservation area which
is not particularly specified, but if "0l1" is described
in the bit numbers b73 and b72 and it is clear that ID

10 of the audio application field is karaoke, the number of
channels is limited to a maximum number of five channels
and the channel assignment mode is described. The
channel assignment mode is different for respective
coding modes (AC_3, MPEG-1, MPEG-2, linear PCM)

15 described in the bit numbers b63, b62, b6l and the
assignment is determined for each assignment mode.
Further, in the audio application field, information
indicating that it is an audio stream containing
introduction by a master of ceremonies or not, or:

20 information indicating solo or duet is described.

In the attribute (VTS_MU AST_ATR) of the
multichannel audio stream of the video title set (VTS),
the attributes of multichannel audio stream #0 to
multichannel audio stream #7 are written. In each

25 multichannel audio stream attribute (VTS_MU_AST ATR),
the contents (e.g., karaoke or surround) of the audio

channel, an audio mixing scheme, etc. are written.



- 42 - be resuned. In the title search pointer table (TTSRPT)

279 of FIG 8, as shown in FIG 11, the title search poi nter table
information (TSPTI) is first witten and then as nmany title search
pointers (TT SRP) for input 5 nunbers 1 ton (n < or = 99) as are
needed are witt-en consecutively. Weg only the playback data for a
singl e title, for exanple, only the Video data for a single

title, is stored in a volune of the optical disk, only a S|ngle
title search pointer (TTSX% 293 is witten in_10  the table (TT SRPT)
279. The The| ¥TScRrearpl; ghaint aaﬁ@mﬁte@nat%he( BGCI’-I;])
292 contains the e y. program chai ns (ENPGCNs) and _t he
end address (TTS E ?i? c25nks%d FFTPEtuEs 2% $PWR el (FRE SR8 298 a5

show 1 FIG 12 t%%t%gfo%@sg?%s;%@lyz\?f%@@f S0 cERs el
![O?![ Intee;egfglhep(()rrlfﬁf lﬁ%%ﬁa Fég%; arns hg?&gf&?"@héfhoseo(\{'@_l_ eéﬂs)g ﬁﬁan?Ch
(VISN), thes progrgm €6&h D £N8Pffrst item of which is information
(VTS_PGCIT_I) 302 on the information table (VTS_PGCIT)
300 of VTS program chains (VIS_PGC). In the information
table (VTS_PGCIT) 300, the information (VTS_PGCIT I) 302
is followed by as many VTS_PGCI search pointers
10 (VIS_PGCIT_SRP) 303 used to search for VTS program
chains (VIS_PGC) as the number (from #1 to #n) of VTS
program chains in the information table (VTS_PGCIT) 300.
At the end of the table, there are provided as many
pieces of information (VTS_PGCI) 304 on the respective
15 VTS program chains (VTS_PGC) as the number (from #1 to
#n) of VIS program chains (VTS_PGC).

The information (VTS_PGCIT I) 302 in the VTS
program chain information table (VTS _PGCIT) 300, as
shown in FIG. 31, contains the number (VTS PGC_Ns) of

20 VTS program chains (VTS_PGC) and the end address
(VIS_PGCIT_EA) of the table information (VTS_PGCIT I)
302 expressed by the number of bytes, relative to the
first byte of the information table (VTS _PGCIT) 300.
Furthermore, as shown in FIG. 38, the VTS PGCIT
25 search pointer (VIS_PGCIT_SRP) 303 contains the category
(VIS_PGC_CAT) of the program chains (VTS_PGC) in the

video title set (VPS) 272 and the start address



20 (PGCN), and the start address (VTSSA) of the video

272.
293 specifies a

program chain (PGC) as well as a 25 | ocation in which the video title

set 272 is to be
title . se
_43_

title set nunber
as a set of
shown in FIG 14
pi cture prograns

The contents of the title search pointer (TTSRP)
video title set (VIS) 272 to be reproduced and a

stored. The startl aggfress (VISSA) of the video
t 272 is represented by the nunber of |ogical blocks
in connection with the title set specified by the video

a program. chain 287 is defined
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example, data indicating whether an entry program chain
(Entry PGC) is the first one to be reproduced or the

type of the application field of program chains. Usually,
an entry program chain (PGC) is written before program
chains (PGC) that are not entry program chains (PGC).
Additionally, Karaoke has been written as the type of

the application field of the program claims.

The PGC information (VTS_PGCI) 304 in the video
title set contains four items as shown in FIG. 31. In
the PGC information (VTS_PGCI) 304, program chain
general information (PGC_GI) 305, a mandatory item, is
first arranged, followed by at least three items 306,
307, 308, that are made mandatory only when there is an
video object. Specifically, contained as the three items
in the PGC infoémation (VTS_PGCI) 304 are a program
chain program map (PGC_PGMAP) 306, a cell playback
information table (C_PBIT) 307, and a cell position
information table (C_POSIT) 308.

As shown in FIG. 32, the program chain general
information (PGC_GI) 305 contains the category
(PGCI_CAT) of program chains (PGC), the contents
(PGC_CNT) of program chains (PGC), and the playback time

(PGC_PB_TIME) of program chains (PGC). Written in the



title is conpleted by reproduci ng program chai ns consecutively. As

shown in FIG 14, each program 289 is defined as a set of

af orenenti oned cells 284 arranged in the order in which they are to
be reproduced. In the 15 case of karaoke, if the title set 272 is a
col l ection of hit songs in the 1960' ¢, the programchain 287 is a
set of titles of songs of a certain singer in the 1960's,

that is, a collection of the prograns 289 |ike the case “of the

vi deo object 283. Therefore, a collection of hit 20 songs in the

1960' s can be speertegaryy(BEEEi EHThgofhBGC are whether the PGQ can be
col l ection of karaoke oggs certain singer in the 1960's can

of a |
be specified by ¢opPle cBPFyPRY VRetheEgkhf PRAPRABB7IN RRet RECt3¥ee of
a concrete song c be . specjfied by specifying the .25 ogy am 289.
" the vi deo manBLeYRAnBEslFoRituchaty x4t TapdRparractheTi Y8R Ehown
'n FIG 8, video ppnagel) "€ ion field of program chains. If the 44

5 application field of the program chains is Karaoke, data
indicating Karaoke will be written as the type.

The contents (PGC_CNT) of PGC contain the
description of the program chain structure, that is, the
number of programs, the number of cells, etc. The

10 playback time (PGC_PB_TIME) of PGC contains the total
playback time of the programs in the PGC. The playback
time is the time required to continuously play back the
programs in the PGC, regardless of the playback
procedure.

15 Furthermore, the program chain general information
(PGC_GI) 305 contains PGC sub-picture stream control
(PGC_SPST CTL), PGC audio stream control (PGC_AST CTL),
and PGC sub-picture pallet (PGC_SP_PLT). The PGC sub-
picture stream control (PGC_SPST_CTL) contains the

20 number of sub-pictures usable in the PGC. The PGC audio
stream control (PGC_AST_CTL) likewise contains the
number of audio streams usable in the PGC. The PGC sub-
picture pallet (PGC_SP_PLT) contains a set of a specific
number of color pallets used in all of the sub-picture

25 streamé in the PGC.

Furthermore, the PGC general information (PGC_GI)

305 contains the start address (PGC_PGMAP_SA SA) of the



PGCl unit table information (VMGM PGCI _UTI) 250 is first descri bed
as shown in FIG 15, then video nmanager nenu | anguage unit search
poi nters (VMGM LU SRP) 251 of a necessary nunber n corresponding to
the nunber n of 5 | anguages are successively described, and the video
manager menu | anguage unit (VMGM LU) 252 seghched for by t he search
pointer is described. In this case, it is supposed that the nenu
defined by the video nanager mnenu | anguage unit (VWGM LU) nust

Cobio " oMY Ol orEarpahep ReR: ceetUREIER BT D BRR A ERr EC AR he)

f VMVGM |

?VI\/GC\i/I P&?Eg:age Hn*’hi'ﬁégg%#u%gngﬁw ngi’d%gg’greﬁ“%WP&PlﬁT) 280
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manager menu and the start address | 'anguage

unit (VMaLU) otnhéhgtdi-eaqaresses U@nFBmegiﬁanaoc POS@Tesﬂ?SSEébEd as
shown in FIG 18. The end address TvvVaM UT_EA) of the

VMGM _PGCI _UT 280rapﬂe:aéﬁt§aaby the numbéﬂdbﬁSEoéi/NEM bUSEks pf rébet YW b U
252 are described by use of the logical block nunber fromthe head
byt e of the first byte in the VIS_PGC information (VTS_PGCI).

The program chain program map (PGC_PGMAP) 306 is a
map showing the arrangement of the programs in the PGC

10 of FIG. 33. In the map (PGC_PGMAP) 306, the entrf cell
numbers (ECELLN), the start cell numbers of the
individual programs, are written in ascending order as
shown in FIGS. 34 and 35. In addition, program numbers
are allocated, starting at 1, in the order in which the

15 entry cell numbers are written. Consequently, the first
entry number in the map (PGC_PGMAP) 306 must be #1.

The cell playback information table (C_PBIT) 307
defines the order in which the cells in the PGC are
played back. In the cell playback information table

20 (C_PBIT) 307, pieces of the cell playback information
(C_PBIT) are written consecutively as shown in FIG. 35.
Basically, cells are played back in the order of cell
number. The cell playback information (C_PBIT) contains
a cell category (C_CAT) as playback information (P_PBI)

25 as shown in FIG. 36. Written in the cell category

(C_CAT) are a cell block mode indicating whether the

cell is one in the block and if it is, whether the cell



the VMGWGCI unit table (VMGM PGCI _UT) 280. 25 In each of n VMGM

| anguage units (VMGM LU) 252 prepared for the respective | anguages,
t he vi deo nmanager menu | anguage unit information (VMGM LU ) 253 and
- 45 - VMGWPGECl search pointers (VMGM PGClI _SRP) of a nunber
corresponding to the number of nmenu programgghains are provi ded as
showmn in FIG 17, and VMAWGC i nformation items (VMGM PGCl) 255
searched for by the search pointer 5 and corresponding in nunber to

t he program chains for menu are _proyi ded

| anguage unit |nFSrﬁﬁﬁléﬁr€VNSWFLUP)CE§ block tYP?hé“ﬂbﬁﬁE%“?VWkﬁF _Ns)
f VMGM PGC th V] | EA f_the_l it
?nforna?ion g an E E%NFEUPP P@r e?%r?B% ggwlgh lFﬁoﬁ?anlgﬂguﬁgf?ﬁgL,
[ h VMGM_ P t

S o s D sty o
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5 cell block is defined as a set of cells with a specific
angle. The change of the angle is realized by changing
the cell block. Taking baseball as example, the changing
from an angle block of shooting scenes from the infield
to an angle block of shooting scenes from the outfield

10 corresponds to the change of the angle.

Further written in the cell category (C_CAT) are a
cell playback mode indicating whether'the contents of
the cell are played back continuously or made still at
one video object unit (VOBU) to another in the cell, and

15 cell navigation control indicating whether the picture
is made still after the playback of the cell or
indicating the rest time.

As shown in FIG. 36, the playback information
(P_PBI) in the cell playback information table (C_PBIT)

20 307 contains the cell playback time (C_PBTM)
representing the total playback time of the PGC. When
the PGC has an angle cell block, the ?layback time of
the angle cell number 1 represents the playback time of
the angle block, Further written in the cell playback

25 information table (C_PBIT) 307 are the start address
(C_FVOBU_SA) of the first video object unit (VOBU) 285

in the cell expressed by the number of logicél sectors,



15 the start address (VMAGWGCI SA) of VMAWCEC are descri bed by

use of the relative |ogical block nunber fromthe head byte of
VMGMLU. As the VMAWCGC cat egory (VMGM_PGC _CAT), information

i ndi cating that the program chain is an entry programchain or
title menu is 20 descri bed. As shown in FIG 21, the
video title set attribute tabl e (VTéﬁTRT) 280 descri bing the
attribute i nformation on the video title set (VIS) 272 contains
video title set attribute table information (VISATRTI) 25 266, n video
title set attrib¥edaddyecrhopdihe &igst loglcaélwsnmsm}l sbe, vaHGOnomesG

titl t attribut ARTR 68, which d t
oLde? s$hea " unit (VOBU) 2%5 %n wh&c% the cell %;er%%ggg%% ahg Fdeo

it i b bI f
L et 2 P AR Lo P LR YIS ST g, igBBgBORHEL BB
sear ch poi nt ers Q@W%R% b ce1l explBREELPHy RHES oS, Bet e O der

corresponding to
5 loglcal sectors, relative to the first logical sector in

the video object unit (VOBU) 285 in which the cell is
recorded.

The cell position information table (C_POSI) 308
specifies the identification numbers (VOB_ID) of the

10 video objects (VOB) in the cell used in the PGC and the
cell identification number (C_ID). In the cell position
information table (C_POSI), pieces of cell position
information (C_POSI) corresponding to the cell numbers
written in the cell playback information table (C_PBIT)

15 307 as shown in FIG. 37 are written in the same order as
in the cell playback information table (C_PBIT). The
cell position information (C_POSI) contains the
identification numbers (C_VOB_IDN) of the video object
units (VOBS) 285 in the cell and the cell identification

20 number (C_IDN) és.shown in FIG. 38.

Further, the structure of the video title set PGCI
unit table (VTSM_PGCI_UT) 311 shown in FIG. 31 is
explained with reference to FIGS. 39 to 44. The video
title set PGCI unit table (VTSM_PGCI_UT) 311 has

25 substantially the same structure as the VMGM_PGCI unit
table 280 shown in FIG. 15. That is, in the VMGM_PGCI

unit table (VTSM_PGCI_UT) 311, VTS menu PGCI unit table



5 title sets #1 to #n and simlarly description is nmade of t he

pointers for searching for the video title set attributes (VIS ATR)
268 witten in the order corresponding to the title sets #1 to #n.
In each of the video title set attributes (VISATR) 268, the
attribute 10 of the correspondingtit__Ieget_(VTS) is witten. _
More specifically, the video title set attribuUte table information
(VTS_ATRTI) 266 contains a paraneter (VTS_Ns) for the nunber of
video titles and a paraneter (VIS _ATRT_EA) for the end .addr ess of
the video title séttoxmation ofVP5M) RGCE dB%) (3515 iARMix80 desatidved ias FI G
22. As shown in FIG 23, in each video title set attribute

search pointer (\PROWTRSERG 60, L£han MRS arenu languyger KHEtR eWralor t he
start address of .the correé@?ndi n video title set attribute

(VTS_ATR) 268 i s RpAYs G%‘?_SRP_SM&/W i M @eCeFsane nHRRer Mt e set

end’ addr ess of tSSRASHEITINTE Wb il X PodRgduages sreeh o |
t VTS Hhe ) t arrespaondi_ng vi deo

Ito ?{ ?ge sg{ , (Sand_aC% Pacrcfaérrgestler yg?w%_ﬁ JERS VT t?nrel%lu?"ea 9Tt on on

th corr i ' | e |5 i
[ m?or mati on-on tﬁéﬁ\%wdélgﬂt H%%siifdc}%ﬁgoﬁs%?%an%ﬁé%&{ td’dl%eq: 8
described.

In the VTS menu PGCI unit table information
(VISM_PGCI_UTI) 350, the number (VTSM LU Ns) of VTSM
10 language units (VTSM_LU) and the end address
(VISM_PGCI_UT EA) of the VTSM PGCI unit table
(VMGM_PGCI_UT) 311 are described as shown in FIG. 40.
In each of n video manager menu language unit search
pointers (VTSM_LU_SRP) 351 prepared for respective
15 languages, the language code (VTSM_ﬁCD) of the VTS menu
and the start address (VTSM LU SA) of the VTS menu
(VI'SM) language unit (VTSM_Lﬁ) 252 are described as
shown in FIG. 41. The end address (VISM_PGCI_UT EA) of
VISM _PGCI_UT 280 and the start address (VTSM LU SA) of
20 VISM_LU 352 are described by use of the logical block
number from the head byte of the VISM PGCI unit table
(VISM_PGCI_UT) 311.
In each of n VTSM language units (VTSM_LU) 352
prepared for respective languages, VTSM menu language
25 unit information (VTSM LUI) 353 and VTSM PGCI search
pointers (VTSM_PGCI_SRP) 354 of a number corresponding

to the number of menu program chains are provided as



- 47 - contents of the attribute information on the video title

set witten in the video title set information managenent table
(VTS MAT), which will be explained | ater with reference to FIGS. 23
and 24, explanation of 5 it wll be omtted. Now, the
structure of the logic format of the videa. g - title set (VIS) 272
showmn in FIG 7 wll be explained with reference to FIG 25. In
each video title set (VTS) 272, four itenms 294, 295, 296, 297 are

AR SN 1K LA R - o chiame > :]VTS)
' . ' f t

TRnagenEnt JP&M%M@Z?%? et fRrachot By %hwamf’é’cﬂh r's and
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t he video | £8da S&L SsKd¥n in FIG. 42. Each V|deo title set (VTS)
272 includes the %ac up -
5 In each language unit information (VTSM_LUI) 353,

the number (VMGM_PGCI_Ns) of VMGM PGCIs and the end
address (VISM _LUI_EA) of the language unit information
(VISM_LUI) are described as shown in FIG. 44. Further,
in the VISM PGCI search pointer (VTSM_PGCI_SRP), the
10 VISM_PGC category (VTSM _PGC_CAT) and the start address
(VISM_PGCI_SA) of VTSM PGCI are described as shown in
FIG. 44. The end address (VTSM_LUI_EA) of VTSM LUI and
the start address (VTSM_PGCI_SA) of VTSM _PGCI are
described by the relative logical block number from the
15 head byte of VTSM_LU. As the VTSM PGC category
(VISM_PGC_CAT), information indicating that the program
chain is an entry program chain or title menu is
described.
As explained with reference to FIG. 9, a cell 284
20 is a set of video object units (VOBU) 285. A video
object unit (VOBU) 285 is defined as a pack train
starting with a navigation (NV) pack 286. Therefore, the
start address (C_FVOBU_SA) of the first video object
unit (VOBU) 285 in a cell 284 is the start address of
25 the NV pack 286. As shown in FIG. 45, the NV pack 286
consists of a pack header 320, a system header 321, and

two packets of navigation data, i.e., a presentation



297 of the video title set information (VTSI) 294. 20 Bet ween t he

video title set information (VTSI) 294 and t he backup (VTSI _BUP) of
the information, a video object set (VISM VOBS) 295 for video title
set nmenus and a vi deo obj ect set (VISTT_VOBS) 296 for video title
set titles are arranged. Both of +hé7video object sets 25

(VTSM VOBS and VTSTT_VOBS) have the structure shown in . FIG 17, as
expl ai ned earlier. The video title set information (VTSI) 294,
t he

) 8
(VTSI _BUP) 297 o?°?ﬁr°%n BEqEPation, ﬁPc%hepaC%eé 116 and & dag?cégngh

VTSTT_VOBS) 296 s I bl e
'Eo the vi dez) t|t é@éﬁggggg nl)'ﬁf) ﬁad{é{: ffdeo osbjme‘-:lcﬁ';‘i"r s& (VTSMrg\i/iCBS) gg

for video title peg, a5 areﬁsmyécaéeantepth@nr@é@awwea§eébfoﬂ§e§oafhées
The video title set information (VTSI) 294 consi'sts seven tabl es

298, 299, 300, 3@hke Padk ®ay c8ABadA 2048 bytéQOMarrésﬁﬁﬁalﬂé tdhese seven
tabl es 298, 299, 300, 301,

5 logical sector. The NV pack is placed immediately in
front of ihe video pack containing the first data item
in the group of pictures (GOP). Even when the object
unit 285 contains no video pack, an NV pack is placed at
the head of the object unit containing audio packs

10 or/and sub-picture packs. As with an object unit
containing video packs, even with an object unit
containing no video pack, the playback time of the
object unit is determined on the basis of the unit in
which video is reproduced.

15 Here, GOP is determined in the MPEG standard and is
defined as a data train constituting a plurality of
screens as explained earlier. Specifically, GOP
corresponds to compressed data. Expanding the compressed
data enables the reproduction of a plurality of frames

20 of image data to reproduce moving pictures. The pack
header 320 and system header 321 are defined in the MPEG
2 system layer. The pack header 320 contains a pack
start code, a system.Clock reference (SCR), and a
multiplex rate. The system header 321 contains a bit

25 rate and a stream ID. The packet header 312, 314 of each
of the PCI packet 326 and DSI packet 327 contains a

packet start code, a packet length, and a stream ID as



311, 312, 313 are forced to align with the boundaries 10 bet ween

| ogi cal sectors. The video title set information managenent tabl e
(VTSI _MAT) 298, a first table, is a mandatory table, in which the
size of the video title set (VTS) 272, the start address of each
pi ece of information in the video 1igge set (VIS) 272, and the 15
attributes of the video object sets (VOBS) 282 in the video title
set (XTS)_Z?Z are vvrittenbl The video title set part-of-title
search pointer tabl e (VIS PTT_SRPT) 299, a second table, is

mandat or y detgymined iR the MPECHSYFRLR A8l e video titles, 20

Sel ect abl o video 1111 ehgcenoy. Larkls THRerandtiel AR, andiqr ¢ AIE
Dt ehe user hasy FESIEDALIReR, 09, Hp L 0 gl U et 0
A Fhe v AP A e P S ictaenz (ne veer
correspondiig to ¢ee £1% BhG I RYNESFredPbndiid @dta as determined in the
MPEG2 system layer. Its pack length is determined to be
. 2048 bytes. Each of thése packs is aligned with the
boundaries between logical blocks.
The PCI data (PCI) 313 in the PCI packet 316 is
10 navigation data used to make a présentation, or to
change the contents of the display, in synchronization
with the playback of the video data in the VOB unit
(VOBU) 285. Specific&lly, as shown in FIG. 47, the PCI
data (PCI) 313 contains PCI general information (PCI_GI)
15 as information on the entire PCI and angle information
(NSMLS_ANGLI) as each piece of jump destination angle
information in angle change. The PCI general information
(PCI_GI) contains the address (NV_PCK_LBN) of the NV
pack (NV_PCK) 286 in which the PCI 313 is recorded as
20 shown in FIG. 48, the address being expressed in the
number of blocks, relative to the logical sector of VOBU
285 in which the PCI 313 is recorded. The PCI general
information (PCI_GI) contains the category (VOBU_CAT) of
VOBU 285, the start playback time (VOBU_S_PTM) of VOBU
25 285, and the end playback time (VOBU_EPTM) of VOBU 285.
Here, the start PTS (VOBU_SPTS) of VOBU 285 indicates

the playback start time (start presentation time) of the



- 49 - the selectable video title can be arbitrarily determ ned

by title suppliers. The video title set program chain

i nformati on table (VIS _PGCIT) 300, athird table, is a mandatory
table, in 5 whi ch the VTS program chain information (VISPGCl), or

I nformati on on VTS programchains, is witiepg - The video title
set nenu PGCl unit table (VISMPGCI UT) 311, a fourth table, is a
mandatory item when the video object set (VISM VOBS) 295 for video

itl i i d. ble, inf i ,
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an optional table provided as the need arises, in which information
on the .205  reagw MPEE | Heaidard Of Thize evidd easdgvapun FPad) AMOEHRMVOBU
chain (PGC) in the title set 272 to which the nap table ( VTSMAPT)

301 belongs is w383 emdirateess peioe fpaylsadlotend time (end presentation
time) of the VOBU 285 containing the PCI 313.
DSI data (DSI) 315 in the DSI packet 317 shown in
FIG. 53 is navigation data used to search for the VOB
10 unit (VOBU) 285. The DSI data (DSI) 315 contains DSI
general information (DSI_GI), seamless information
(SML,_PBI), angle information (SML_AGLI), address
information (NV_PCK_ADI) on a navigation pack, and
_ synchroniéing playback information (SYNCI) as shown in
15 FIG. 50.

The DSI general information (DSI_GI) contains
information about the entire DSI 315. Specifically, as
shown in FIG. 50, the DSI general information (DSI_GI)
contains the system clock reference (NV_PCK _SCR) for the

20 NV pack 286. The system clock reference (NV_PCK SCR) is
stored in the system time clock (STC) built in each
section of FIG. 4. On the basis of the STC, video, audio,
and sub-picture packs are decoded at the video, audio,
and sub-picture decoders 58, 60, and 62 and the monitor

25 6 and the speaker 8 reproduce images and sound,
respectively. The DSI general information (DSI_GI)

contains the start address (NV_PCK LBN) of the NV pack



of tinme of playback display. The video title set cell address

table (VIS _C ADT) 25 312, a sixth table, is a mandatory item in which
t he address of each cell 284 constituting all the video

obj ects 283 or the address of each cell piece

- 50 - constituting cells is witteg in the order in which the

i dentification nunbers of the video objects are arranged. = Here, a
cell piece is a piece constituting a cell. Cells undergo an
interleaving process_in cell pieces and a ranged in a video

obj ect 283. (NV_PCK) 2f8 GPGEGlBBPQCFh?|P$E 35 %HE%S%%?e‘El’ et

atory
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video title set Béfgéfglcgﬂhnthe address (VOBU_EA) of the last pack in
5 the VOB unit (VOBU) 285 containing the DSI 315 expressed
by the number of logical sectors (RLSN), relative to the
first logical sector in the VOB unit (VOBU).
Furthermore, the DSI general information (DSI_GI)
contains the end address (VOBU_IP_EA) of the V pack
10 (V_PCK) 288 containing the last address of the first I
picture in the VOBU expressed by the number of logical
sectors (RLSN), relative to the firét logical sector in
the VOB unit (VOBU) containing the DSI 315, and the
identification number (VOBU_IP_IDN) of the VOBU 283
15 containing the DSI 315 and the identification number
(VOBU_C_IDN) of the cell in which the DSI 315 is
recorded.
The navigation pack address information of DSI
contains the addresses of a specified number of
20 navigation packs. Video fast-forward etc. are
effected, referring to the addresses. The
synchronizing information (SYNCI) includes address
information on the sub-pictures and audio data
reproduced in synchronization with the playback
25 start time of the video data in the VOB unit (VOBU)
containing DSI 325. Specifically, as shown in

FIG. 51, the start address (A_SYNCA) of the target



information table (VIS_PGCIT) 300 shown in FIG 25 and a video
title set menu P@ wunit table (VISMPGCI _UT) wll 15 be described with
reference to FIGS. 26 to 42. FIG 34 shows the contents of the
video title i nformati on manager table (VTSI_MAT) 298, in which the
video title set identifier (VIS_ID), the sigge (VIS_SZ) of the video
title set 272, the version nunber (VERN) of 20 the DVD vi deo

speci fication, the category (VTS CAT) of the video title set 272,
and the end address MAT EA) of the video title information
nmanager whie Ragis (WKEQ@E@S VEFRERSEeh kilﬁét SIEPeY n t he
category (VIS_CAT) of the video title set 27 pligation
field of the vi lt‘?%%ﬂ efeorors S(%‘ﬁq)c‘eﬁ:ezlatlve tq ft}i%é\gg ation

field Vs ar aokeyigia Gdbatn S8 pst 325 1 oSSl R h

I(:{J/[I"[Srl\]/le{/Cn]grseSA) ot%}t%e:ne Vi den(()é%-% soet?quau&ﬂ? s%%eratm o(fas:i | t# e gg;(ra(s:?l poi nt er
table (VTSWLVO&@tfgghé(Hax1mum), as many pieces of synchronizing
information (SYNCI) as there are audio streams are
written. Furthermore, the synchronizing information
(SYNCI) includes the address (SP_SYNCA) of the NV
pack (NV_PCK) 286 of the VOB unit (VOBU) 285
10 containing the target audio pack (SP_PCK) 291, the
address being expressed by thé number of logical
sectors (RLSN), relative to the NV pack (NV_PCK)
286 in which DSI 325 is recorded. When there are
more than one sub-picture stream (32 sub-picture
15 streams maximum), as many pieces of synchroniiing
information (SYNCI) as there are sub-picture
streams are written. |
As described earlier, a music-only video title set
may include video packs and sub-piéture packs in
20 addition to audio packs or may not include video packs
or sub-picture packs. When video packs are included in
a music-only video title set, not only moving pictures
but also sﬁill pictures may be stored in a video pack.
Furthermore, a karaoke video title set may be composed
25 simply of audio packs and sub-picture packs in which
data on the words of songs have been recorded or may be

composed of video packs, audio packs, and sub-picture



the VIS nenu (VISM and the start address (VTSTT_VOB_SA) 5 of the
video object for the title in the video title set (VTS) are
witten. If the video object set (VISVBOBS) 295 for the VTS nenu
(VTSM is absent, "00000000h™ wi || be witten in the start address
(VTSM_VOBS_SA). The end address (VT&h_NMAT_EA) of VTSI_MAT is
expressed by the 10 nunber of |ogical blocks, relative to the first
byte in the video title set information nmanagenent table

(VTI _MAT) 294. The start address (VISM VOBS SA) of VTSM VOBS and
the start addresRAFKASET ¥BL4Rg btle set igsrg eVO@“&Peae?HFé§§§8§Qy
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Furthernore, in $hgebalh€a, the audM dabd\lis 29rdditcsd aidind KRS Svideo
(VTS_PGCI T_SA) of the video title set programchain information

table 25 (\d&2GPldybaoR ente the sttsfershilies LB A Hhjeo
of the PGCI unit table (VTS _PGCI _UT) 311 of video title
data is present.
In a music¥only video title set, an audio stream is
composed of audio pack i to audio pack j arranged as

10 shown in FIG. 52. Each audio pack 291 is made up of a
pack header 320 in which.synchronizing information on
packs has been stored and audio packets 331 in that
ordér. At the head 6f the audio packets 331, a packet
header 321 is positioned. In the packet header 321,

15 a stream id indicating what the pack is intended for has
been written. In the stream id, whether it is a video
stream, an MPEG audio stream, or a private stream is
written. In the case of Dolby AC-3, private stream 1 is
written. In a Dolby AC-3 and linear PCM packets, a

20 substream ID 421 has been written following the packet
header 321. In the substream ID 421, the contents of
private stream 1 is written and whether it is a linear
stream or a Dolby AC-3 stream is written. In the case of
Dolby AC-3, a private stream is written as stream id and

25 an AC-3 stream is written as substream ID. Specifically,
in the case of audio packets in an MPG audio stream,

"11000***b" or "11010***b" is written in the packet



set nmenus are represented by the nunber of bl ocks,

- 52 - relative'to the first byte in the video title set
information (VTSI) 294, and the start address (VTS MAPT SA) of the
time search nmap table (VTS MAPT) 301 in the video title set (VTS
IS represented by 5 sectors, relative,go the first logical sector in8
t he video title set (VIS) 272. Simlarly, the VIS address

table (VIS_C_ADT) 312 and the address map (VTS _VOBU _ADVAP) 313 for
VTS VOBU are witten in_|logic sectors, relative to the first

| ogi cal sector ipeager 330 asv?ﬁé%a$L%¢et§%¥ peAny aydio packets for
}/Vvl_l_ts"twe{]/ 1A'r|]'R§ hgf tl?]ftz)r‘!éeVI(VTSI%T) 298 a e t e Vi d@o 1%%%” bl,i}cﬁ%éf\ﬂ deo
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the audio S”ea”i’fea&é‘f? 596080 OLrS4R- P4CEHLE RL4f8 Rudio packets for
5 linear PCM and AC-3. Furthermore, in sub_stream id
provided in audio packets for linear PCM, "100100Q***b"
is written as stream_id that means audio packets for
linear PCM. 1In sub_stream_ id provided in audio packets
of AC-3, "10000***b" is written as stream_id that means
10 audio packets for AC-3. In the above explanation, "¥***"
in the stream_id or sub_stream id indicates Decoding
Audio stream number in the range from 0 to 7.
Furthermore, in audio packets for linear PCM and
AC-3, the substream ID is followed by an audio frame
15 pointer 422. As shown in FIG. 54, audio data 423
consists of a large number of audio frames #0 to #n
arranged in that order. The first frame to be accessed
is specified by the audio frame pointer 422.
Each of the audio frames #0 to #n in the audio
20 data 423 is made up of a frame header 424 and frame data
425 as shown in FIG. 54. The frame header 424
corresponds to the synchronizing information header SI
of a synchronizing frame and bit stream information BSI
in the Dolby AC-3 standard. Similarly, the frame data
25 corresponds to six coded audio blocks ABl to AB5 of a
synchronizing frame, auxiliary data AUX, and error

sensing word CRC in the Dolby AC-3 standard. In the AC-3



(VTSM_SPST_Ns), and the attributes (VISM SPST_ATR) of t he
sub-picture streans. Simlarly, further witten in the table
(VTSI _MAT) 298 are the video attribute 20 (VTS_V_ATR) of the video
obj ect set (VISM VOBS) 296 for the video title (VISTT) for the
video title (VTS) in the video titlg,set (VIS) 272, the nunber of
audi o streans (VITS_AST_Ns), the attributes (VIS_AST_ATR) of the
audi o streans, the nunber of sub-picture streans (VIS _SPST Ns), 25
and the attributes (VIS _SPST_ATR) of the_sub-picture, streans. |
Additional |y, thétandardytehe\SEnehrerizing)ipformation ppethg| framgnie
audio streamin the videp title set .. . ] 4 £
- 53 - TRASYeR sy Fhe cRYRATARLELBE i fATRAKAGT BERder SI o
A maxi mum of eig stre are,prepared f tlll)e audi o_stream d a
maxi mum of - 32 st FRSrEYOCREpRLpiRg rane. | The Byt strmam MR IR e
attribute for ea 5} e | | b t E- EC stream
attribute Sg?ﬁﬁﬁﬂiwﬁﬁééﬁT§£a#§f%f%%%*dﬁg?hd#gﬁtﬁﬁﬁﬁé a?ktégaﬁgpe of
the sub-pigture éér@aﬁa@ﬂgﬂﬂglgi 15808 E?pgeéfrégggo é&reams, and a
parameter'that specifies a mixing level at which
surround audio streams are to be subjected to down-
mixing. Specifically, the audio stream use is written
as a bit stream mode (bsmod) in which a parameter
10 indicating whether the audio stream use is in the
surround mode or special use mode, such as karaoke, is
expressed in three bits. As explained earlier, the
parameter is sensed by the mode sensor 163 of FIG. 3 and
the reproduction route is set in the surround mode or
15 special use mode. Furthermore, a parameter indicating
that the audio data transmitted through the audio.
channels, respectively, correspond to any one of the
combinations of the left channel content, right channel
content, center channel content, left surround channel
20 content, and right surround channel content L, C, R, LS,
and RS to be supplied to the speakers 8L, 8C, 8R, B8LS,
and 8RS, respectively. On the basis of the parameter,
a reproducing operation is executed according to the
channel contents in the reproduction route. In addition,
25 a parameter indicating whether the surround channel

contents LS and RS are to be subjected to mixing, i.e.,

whether the mixing level is equivalent to zero or not in



the category (VTS _CAT) of the video title set 272 is

kar aoke,

streans of lyric |lines of various |anguages 10 such as Engli sh,
Japanese or other |anguage can be prepared as the sub-picture
stream Cenerally, if the category (VIS _CAT) is karaoke,

I nformation indicating that the ty. of the sub-picture is a

| anguage i s described in the sub-pitTtire streamattribute 15
(VTS_SPST_ATR). Next, the audio streamattribute is explained
W th reference to FIG 35. In the audio streamattribute

(VTSM AST_ATR) defwni-e xiinie arub) & ctisiotg AESH (SBSrizgen.

On théobasisM and

the audio streamattribute (VIS _AST_ATR) of 20 . the video object set
(VIST_VOBS) 296f dthe ipananpiex, tthe concretesepefifiijicdenyTs®t) inalthgst t he
sanme attribute information as the audio stream attribute

(VMGM AST_ATR) sfrropnd mixing \gophfisHiant genmsptomdf’r 6f F16.viddbas

manager mnenu i

Specifically, in the attribute

witten
(VTSM AST_ATR) besn selegted and @iy ah (hmhe doHS FraetetE i deo object set

(VTSM_VOBS) 295, as shown in FlI 27, bit.nu

er b3 to
ba8 are &l located td* (HAFHIRIFYT o P fBifo © 2l i the

bit nunber

10

transmission route for special use, particularly karaoke
use, written in bit stream information BSI has an audio
coding mode as shown in FIG. 56. The audio.coding mode
(acmod) is expressed in three bits. It changes to signal

C in the surround mode and gives a normally used first-

type accompanying sound Al selectively made unused. It

changes to signal LS and signal RS in the surround mode

and gives a normally unused second-type accompanying

sounds A2, A2-1, A2-2 selectively used. Mode "010"

15 specifies that the transmission route has two main

channels and no subchannels, that is, a left channel L

and a right channel R. In mode "010", for example, audio

data on accompaniment such as orchestra is recorded as

main audio signals in audio frame data 425 in the left

20 channel L and right channel R. Mode "011" specifies that

the transmission route has three main channels and no

subchannel (a total of three channels), that is, the

left and right channels L, R and a first-type

accompanying sound channel Al. In these channels L, Al,

25 R, for example, audio data on accompaniment such as

orchestra and guide melody are recorded as main audio

signals as audio data frame data 425 in the audio frame



- 54 - reservation, audio type, audio application |ID

quanti zati on, sanpling frequency, reservation, and the nunber of
audi o channel s, and bit nunber b47 to bit nunber bO are left enpty
for reservation for later use. 5 In the attribute (VISASTATR) for the
audi o stream for the video title seggtitle (VIST), as shown in FIG
35, bit nunber b63 to bit nunber b48 are allocated to the

audi o codi ng node, expansion of nultichannel, audio type, audi o
application I D, quantization, sanpling freqyency, 10 reservation, and
the nunber of aut®®: cHaffl'L0GhFRAGLIELes that, fhs Caapemisadian faW& b4ao
and bit nunber b39 to

codes% bi t nunbe?asdtwgiAa%%lcPBnﬁgﬁgﬁgﬁgggzﬁgég g%*% ?Egggég%gﬁgghéﬁéﬁe
S, o . 8 15
f :glreCIr e!sg(rjvat on FERRfE e fr EBHEDRE, Fle Repk ofd PESRE cRAMEES E%EWI:I
. : ) . > VT .
obj oot cot . (VIeEEsog8=t Pl gBELAPanyEhE: sbind Whannel a2 ¥ R RiHkal 000

present ingthe Vifeen@bieg! Reta2, for exafipldl!AcOSmphhihéht | Ned@thadit,
starting at bit nunber 20 b63 down to bit' number bO

orchestra, as a main audio signal, and a vocal as a sub-

audio signal, are recorded as audio data frame data 425
in the audio frame 426. Mode "101" specifies that the
transmission route has three main channels and a
ld subchannel (a total of foﬁr channels), that is, the left
and right channels L, R, a first-type accompanying sound
channel Al, and a secdnd-type accompanying sound channel
A2. In these channels L, Al, R, A2, for example, audio
data on accompaniment such as orchestra and guide'melody
15 as main audio signals and a vocal as a sub-audio signal
are recorded as audio data frame data 425 in the audio
frame 426. Mode "110" specifies that the transmission
route has two main channels and two subchapnels (a total
of four channels), that is, the left and right channels
20 L, R, second-type accompanying sound channels A2-1, A2-2.
In these channels L, R, A2-1, A2-2, for example,
accompaniment,'such as orchestra, as a main audio signal
and a female vocal and a male vocal as sub-audio signals
are recorded as audio data frame data 425 in the audio
25 frame 426. Mode "111" specifies that the transmission
route has three main channels and two subchannels (a

total of five channels), that is, the left and right



In both of the attributes (VISM AST_ATR, VTS _AST_ATR) of the audio
streans for VISM and VTST, bit nunbers b63, b62, b6l are all ocated
to the audi o coding node. Wen "000" is witten for the audio
codi ng node, 25 this means that the audi o data has been coded

accordi ng to Dol by AC-3 (a trademar¥,0f_ Dol by Laboratories

Li censing Corporation). Wen "010" is witten for the _

- 55 - audi o codi ng node, this nmeans that the audio data is
conpressed w t hout any expanded bit stream under MPEG 1 or MPEG 2.
Wien "1011" is vhannels dr, the aukhes iR accompanyiig squpd GRaE: nat
the audio data is, conpressed wth 5 an gﬁganded bit'strean1¥nder

MPEG 2. \hen " Pblr §1d second-type (aGFRRaniHna RAE ShARP o2 1h s
Gaca o MR ne R RASTEP (s BlyafroRdrdr PAar JOE C
oy o T AT S o RS, o IS IR
using 525 gcannigyy | dffe melody as main audio signals and a female
vocal and a male vocal as sub-audio signals are recorded
as audio data frame data 425 in the aﬁdio frame 426.
Next, the operation of taking out audio streams
complying with the Dolby AC-3 standard from the optical

10 disk 10 having the logical formats shown in FIGS. 7 to
48 and reproducing the surround data or karaoke data
will be described by reference to FIG. 4. In FIG. 4, the
solid line arrows indicate data buses and the broken
line arrows indicate control buses.

15 With the optical disk apparatus of FIG. 4, when the
power supply is turned on and an optical disk 10 is
loaded, the system CPU section 50 reads the initial
operation program from the system ROM/RAM 52 and
operates the disk drive section 30. Then, the disk drive

20 section 30 starts to read the data from the lead-in area
27 and then from the volume and file structure area 70
next to the lead-in area 27 determining a volume
structure and a file structure in accordance with ISO-
9660 or UDF. Specifically, to read the data from the

25 volume and file structure area 270 located in a specific
position on the optical disk 10 set in the disk drive

section 30, the system CPU section 50 gives a read



in the video data attribute, Dol by AC3 ("000" in bit nunbers b63,

b62, b61l) or linear PCM ("100" in bit nunbers b63, b62, b6l) is to
be set. At a frane rate 15 (which is witten in VISM V_ATR and

VTS V_ATR) at which a single frane is drawn at a horizonta
frequency of 50 Hz using 625 scanningglines, in the video data
attribute, MPEG 1 or MPEG 2 ("010" or "011" in bit nunbers b63,
b62, b61) or linear PCM ("100" in bit nunbers b63, b62, b61l) 20
is to be set. In the audio coding node of the VIST audio stream
attribute (VTS _AShskmctiondisitde ¢lisk drive mgatiisinardeltd sead tthen in
bit nunber b60. Wen bi t number b60 contains "0", this neans that
t he mul t CORLERES Qfvitdhs viddmeaand fitle ErroRyLeSRISERR 76, ang

VTS related to auydi o streans,is invalid. . Wen bit nunber .b60
contains "1", thisg‘oﬁgfnﬁﬁ A5y WSPRIRRLAAR iidhdhisedata RAM segitdon S6am

attribute (VIS_MJ;AST AT f related - . .
Y, NygéaEﬁ@b%&ﬁ%ﬁﬁi&%oé%é%or section 54. The system CPU

) section 50 extracts information about the recording
| position and recording size of each file and management
information necessary for other managing actions via the
path table and directory record stored in the data RAM
section 56, and transfers and stores these pieces of
10 information in specific locations in the system ROM/RAM
section 52.
Then, the system CPU section 50 acquires a video
manager 271 composed of files, starting with file number
0, by reference to the information about the recording
15 position and recording capacity of each file in the
system ROM/RAM section 52. Specifically, referring to
the recording position and recording capacity of each
file acquired from the system ROM/RAM section 52, the
system CPU section 50 gives a read instruction to the
20 disk drive section 30, acquires the positions and sizes
of a plurality of files constituting the video manager
271 existing on the root directory, reads the video
manager 271, and stores it in the data RAM section 56
via the system processor section 54.
25 Now, the operation effected until the video manager
menu for selection of karaoke is displayed is explained

with reference to FIG. 57. When the menu search process



The audio type is witten in bit nunbers b59 and b58. When the

audio type is not specified, "00" wll be witten in these bit
nunbers. \Wen a | anguage, or speech, 5 is specified, "01" will be
witten in these bit nunbers. The ot her nunbers are for
reservation. The ID of an audi o apgéicgtion field is witten in bit
nunbers b57 and b56. When the 1D not specified, "00" wll be
witten in these bit nunmbers; when karaoke is specified, 10 "01" is
witten in these bit nunbers; when surround is specified, "10", is
written in thesésbstantedees: shownt ia the stepoSA€r mhebayodumeemanager
reservation. - The quantization of audio data is witten in bit
nunbers b55 andiBS2rmagdenymanagenens 5@@19b5¥M§5nﬁ@ﬂH 27§ whichods, theis
means the audi o _data quantlzed in 16 bits; when bit nunbers b55,
b54 contain "Ol'lrﬁﬁ|§aﬁé&n§ tﬁ@e video m@@égérdﬁﬂé &ﬁaﬁﬁﬁféaeﬁn By ifhes:
when bit nunbers contain "10", I s means the audi o data

quantlzed in SearChQEngP§Ia§ﬁ8nwh ebsFaﬁGnBQP§eﬁ§5(Vygy;ggﬁiapﬁ_sﬁi"
Ben (o S 85I VS MRLURLY RS NAGHIERGELEN o6 Bor gy
rberc DS B b R T s
Fs is witten 'ﬁn@tttable 280 is acquired, the number (a) of language
units (VMGM_LU Ns) of the video manager is derived from
the table information (VMGM_PGCI_UTI) of the table
10 (VMGM_PGCI_UT) 280, and as shown in the steﬁ sli1,
acquisition of the search pointer (VMGM_LU_SRP) of the
first #1 (n = 1) VMGM_LU is determined. Then, the search
pointer (VMGM _LU_SRP) of VMGM_LU-is-acquired. Next, it
is determined in the step S13 whether the language code
15 (= b) (VMGM_LCD) described in the search pointer
(VMGM_LU_SRP) of VMGM _LU coincides with the language
code (= B) specified in the reproducing apparatus, that
is, the default language code. If the language codes do
not coincide with each other, the number of the search
20 pointer is incremented (n = n+l) as shown in the step
S$12 and whether the incremented number n exceeds the
number (a) of the language units (VMGM_LU Ns) of the
video manager menu or not ds détermined. When the number
n is set larger than the number (a) of the language
25 units (VMGM_LU Ns) of the video manager menu, the
| retrieving operation for the video manager menu (VMGM)

is terminated as shown in the step S16. When the number



25 nunbers b53 and b52. Wen the sanpling frequency Fs is 48

kHz, "00" is witten in these bit nupbers; when the sanpl i ng
frequency Fs is 96 kHz, "01" is witten in

- 57 - t hese bit nunbers; and the ot her nunbers are for
reservation. The nunber of aquo channels is witten in bit
nunbers b66 to b64 When bit nunbers b50, 9, 48 contain "000",
this means a single channel (nonaural); mhen bit nunbers b50, b49,
48 contain "001", this nmeans two channels (stereo); when bit '
nunbers b50, b40 isi®maller thamtther m@deer (d) ohahs kdanewmagshamidis; when
bi t nunbers b50, b49, 48 contain "011", this neans four 10
channel s; when (MGMuIhd¥s) bGD, theovidep deanager 'maEynr, the procesfi s neans
five channels when bit nunbers b50, b49, 48 contain "101", this

means six chan¥@tETRghdip Hrhe rev@Rrs12, then s n-idy VMGH Idhtsgarchy 10"

t hi s nmeans seven channe and when bit. nunper,s b50, 8
contain "111", e’fLSJVMG%%S%?b s Afhgied @ unPere B 4%

5 515 are effected again.

If it is determined in the step S13 that the
language code (= b) (VMGM_LCD) described in the search
pointer (VMGM LU SRP) of VMGM_LU coincides with the
language code (= B) specified in the reprodﬁcing

10 apparatus, that is, the default language code, a VMGM
language unit (VMGM_LU) 252 corresponding to the language
code described in the search pointer (VMGM_LU_SRP) of
VMGM_LU is acquired as shown in the step S17. The number
(VMGM_PGCI_Ns) of VMGM PGCIs is derived from VMGM

15 language unit information (VMGM LUI). Next, the VMGM PGC
category (VMGM_PGC_CAT) is acquired from the VMGM PGCI
search pointer (VMGM_PGCI_SRP) 254 as shown in the step
S18. Therefore, the VMGM PGC number corresponding to the
menu ID (= "0001" or "0010") and corresponding to the

20 entry type (= 1) is acquired from the VMGM PGC category
(VMGM_PGC_CAT). The menu ID (= "0001" or "0010")
corresponds to the VMGM language menu or VMGM title menu.
The VMGM_PGC start address corresponding to the acquired
VMGM_PGC number is acquired from the VMGM PGCI search

25 pointer (VMGM_PGCI_SRP), and corresponding PGC is

| acquired from the VMGM video object set (VMGM VOBS) 276

and PGC is reproduced as shown in the step S19.



Specific codes are to be witten in b47 to b40 and b39 to b32. Wen
the type of audio streamis | anguage, or speech, the code for the

| anguage determned in | SO 639 is witten in these bit |ocations
in the formof a 20 | anguage synbol. Wen the type of audio streamis
not | anguage or speech, the locatigns are for reservation

The number (VTS _AST Ns) of VTS audio strea i's set i n the range of
0 to 8. Thus, eight VTS audio stream attributes (VIS AST ATR) are
prepared in accordance with 25 t he nunber of streans that can be set.
Specifically, Thereforeer at N¥GVMEnuughowst inaFilGtt bBbiscdisnIayadT
Ns) of VIS audio stream #0 to VIS audio stream #7 are .

- 58 - agrenedesamphen tWeththrerabhave/memydinsitedhe ivdidasss
than 8 and sone attributes have no correspondi ng audio streans,
VTS audi o streahihli®rfeht eentyfningcpijections °€d?+%s%%ﬂﬂ?nﬁ“?% B¥e

absent, audio stLeags, showt Llse &ramprk! GedT1l8"1t %ok Eblabifon

t he

5 and Elvis Presley hit song collection (l-a, 1-b) and the
video title set corresponding to the karaoke thereof, in
this example, Beaties karaoke hit song collection and
Elvis Presley karaoke hit song collection (2-a, 2-b) can
be selected. When the karacke hit song collections (by

10 singers) are selected by operating a corresponding key
on the key operating and displaying section 4 according
to the menu, the menu of the video title set for karaoke
is reproduced according to the flowéhart shown in
FIG. 59.

15 At the time of reproduction of the video manager
menu, the system CPU section 50 acquires the stream
numbers of video, audio, sub-picture for volume menu
described in the information management téble (VMGI_MAT)
78 of the volume manager (VMGI) 75 and attribute

20 information items thereof and parameters for reproduction

" of the video manager menu are set into the video decoder
section 58, audio decoder section 60 and sub-picture
decoder section 62 based on the attribute information.
Further, the video processing section 201, audio

25 processing section 202, audio mixing section 203 and sub-
picture reproduction processing section 207 in the D/A

and reproduction processing section 64 are set according



The audio application field fromthe bit nunber b7 to the bit

nunber bO is used as a reservation area which Is not particularly
specified, but if "01" is described in the bit nunbers b73 and b72
and it is clear that ID 10 of the audio application field is karaoke,
the nunmber of channels is limted_tgsa paxi num nunber of five
channel s and the channel assignment node is described. The

channel assignnent node is different for respective codi ng ‘nodes
(AC 3, MPEG 1, MPEG. 2, linear P . described in the bit nunbers

cM. 15 |
b63, b62, b6l and@ fete attributesinformationget ermined for each assi gnment
node. Further,_.in the audio.application field, .informtian,
indicating that it is W%Lﬁq}% sﬁm}ﬁxﬁ%lﬂpﬁrﬁtﬂﬁn fox the # dihitdr? bé a
mast er of cerenory nqQt, _Qr knfornation indicatin or_ duet
s described et mnd'dy Start g’ttarsi E:‘}Pé’%( ﬁstf}ﬁ_iﬁfﬁk)o g’ffsgjﬁg; 59,

mul ti channel audigstliqam Yot '&%a‘ijc‘iﬁeg:r% '%E?O%%blévﬁ)r : SRPT) 279 1§

attri butes of nu!tlchannel audi o stre _ _ annel aydio
stream #7 are W itddaisfdrireRAdd a2PresctlbalRaBRehb ralie0 sl s A

(VTS_MJ_AST_ATR), the contents (e.g., karaoke or Surround) of the
audi o .- C haeraliona 5 224Gid0 sHoredd theein, bot €hedabode se@Fching
operation. Next, the system CPU section 50 acquires the
end address of the title search pointer table (TT._SRPT)
279 from the title search pointer table information
10 (TSPTI) 292 and acquires a video title set number (VTSN),
H program chain number (PGCN) corresponding to an entry
number and the start address (VTS_SA) of the video title
set from the title search pointer (TT_SRP) 293
corresponding to the entry number from the kéy operating
15 and displaying section 4. The system CPU section 50
acquires a target title set from the start address
(VIS_SA) of the title set.
Next, video title set information (VTSI) 294 of the
title set is acquired from the start address (VTS_SA) of
20 the video title set 272 shown in FIG. 13. The end
address (VTSI_MAT EA) of the video title set information
management table (VTSI_MAT) 298 shown in FIG. 26 is
acquired from the management table (VTSI _MAT) 298 of
video title set information of the video title set
25 information (VTSI) 294. Further, based on the stream
numbers (VIS_AST Ns, VTS_SPST Ns) of audio and sub-

picture data and attribute information items (VIS_V_ATR,



- 59 - The VTS program chain information table (VTS _PGCIT)

300 of FIG 25 has a structure as shown in FIG 28. In t he
information table (VTS _PGCIT) 300, information (VTS-PCGCIT) on the
VTS program chains (VIS _PGC) is 5 witten, the first itemof which is
i nformation (VIS PGCIT I') 302 on theg information table (VIS_PGCIT)
300 of VTS programchains (VIS PGC). In the information _ tabl e
(VTSPGCI T) 300, the information (VIS PGCIT |) 302 ~is followed by as

many VTSPGCI search pointers 10 %éVTSPGQITSRP) 303 used to search for
VTS program  VIS_A ARRnVISOSERE)ATR) tde Widasr 3udin and tspbrpicghungrs
program chains jn the information table (VTS PGCI.T) 300. 3 At the end
of the table, il &P FIRPAYSHL YR RRFKLons of t}ﬁ# FERRIAUG RSB nat i on

(VTSP 204 SAlG £ PS5y 8. o SRR HO BT
e nunber r : 3 .

The i nf ti T, i Rt VTS . '

The |t or et O (THESR Told 902 Bt ¥TOeng, yiced UARSNY "

the nuan{ (VT§x§g§ﬁ£§)2di, audio processing section 202, audio mixing

section 203 and sub-picture reproduction proéessing
section 207 in £he D/A and reproduction processing
section 64 are set according to the attribute
information thereof. Further, it is determined that the
10 video title set is karaoke based on the VTS category
(VIS_CAT) and the respective portions of the reproducing
apparatus are set for karaoke reproduction.
The start address (VISM_PGCI_UT_SA) of the
VTSM PGCI unit table (VTS_PGCI_UT) 300 for the video
15 title set menu (VTSM) is acquired from the video title
set information management table (VTISI_MAT) 298 by the
searching operation. Therefore, the VTSM_PGCI unit table
" 300 is acquired and the number (a) of video title menu
language units (VISM_LU Ns) is acquired from the table
20 information (VTS_PGCI_UTI) 300, and acquisition of the
first #1 (n = 1) VTSM_LU search pointer (VTSM_LU_SRP)
351 is determined as shown in the step S21. The search
pointer (VMGM LU _SRP) 351 of VMGM LU 352 is acquired as
shown in the step S22. Whether the language code (= b)
25 (VISM_LCD) described in the search pointer (VMGM _LU_SRP)
| 351 of VMGM_LU 352 coincides wiﬁh the language code

(= B) specified in the reproducing apparatus, that is,



20 VTS program chains (VIS _PGC) and the end address

(VTSPCGCI TEA) of the table information (VIS PGCIT I) 302 expressed
by the nunber of bytes, relative to the first byte of the

i nformation table (VTS_PGCIT) 300. Furthernore, as shown in
FIG 38, the VIS PGCIT 25 sear ch point (\VTS_PGCI T_SRP) 303 contains
the category (VTS PGC CAT) of the program chains (VIS PGC) in the
video title set (VIS) 272 and the start address

- 60 - (VTS _PGClI _SA) of the VIS PGC information (VIS_PGCl)
expressed by thetkrindefawit blarguage| cede ox cnetels idetermined ap\akowt t he
VTS PGC information table (VIS PGCIT) 300. Here, the VIS PGC
category (VTS PARCAS sbrep 543, Id tl’@ 1angé§?<§?plc'@d%atdé’ e cainggde
whet her an .entry progran1cha|n Entry PGC) is the first one to be
reproduced or tHg-th each ?E%%roft¥%en%mkﬁ¥c%f|YPPfﬁ%ﬁﬁFBfP%+%ﬁ?%n+%halns

Ul 1y R g DAL SRR, (90 | Bl S0 oL8] o100 2

5 whether the incremented number n exceeds the number (a)
of the language units (VISM_LU Ns) of the video title
set menu or not is determined. When the number n is set
larger than the number (a) of the language units
(VISM_LU Ns) of the video title set menu, the retrieving

10 operation for the video title set menu (VTSM) is
terminated as shown in the stép §26. When the number n
is smaller than the number (a) of the language units
(VISM_LU Ns) of the video title set menu, the process
returns to the step S22, then the n-th VISM LU search

15 pointer (VTSM _LU_SRP) 351 is acquired and the steps S23
to S25 are effected again.

If it is determined in the step S23 that the
language code (= b) (VTSM_LCD) described in the search
pointer (VMGM LU _SRP) 351 of VTSM LU coincides with the

20 language code (= B) specified in the reproducing
apparatus, that is, the default language code, the VTSM
language unit (VTSM _LU) 352 corresponding to the
language code described in the search pointer
(VMGM_LU_SRP) 351 of VISM LU is acquired as shown in the

25 step S27. Then, the number (VTSM PGCI_Ns) of VTSM PGCIs
is acquired from the VMGM language unit information

(VISM_LUI). Next, as shown in the step S28, a VTSM_PGC



10 Addi tional ly, Karaoke has been witten as the type of _ t he
application field of the program cl ai ns. . The PGC information
(VTSPGCI) 304 in the video title set contains four itens as shown
in FIG 31. In - the PGC information (VISPGCI) 304, program chain 15
general information (PGCA) 305, a mandatory dtem is first
arranged, followed by at |east three itens , 307, 308, that are
made mandatory only when there is an vi deo object. Specifically,
contained as the three itens in the PGC information (VIS PGCl) 304
are a program 2@ategoglyai(VISMoFEENCAE) (PGacAErell 8o6m theeVI'sMl RgBACK
information table (C_PBIT) 307, and a cell position i nformation
tabl e (C_POSIT) §68rch pointer (VISM PREWNSRA)FBBA.3Thexrferegr am chain
gener al informati on (PGC G ) 305 contains the categgé% 25" .
(PGCI _CAT) of pr8gVIRMcRECnhBUbEE) corgespeAdéngsto the meppGEDCKF) "6901

rogram chai ns (PCC the pl ayback ti ne (PGC_PB TI ME) of
Brogran1chains Eﬁét%poaﬁﬂﬂtéﬁdfﬁ°¥F85P°ndlng to the entry type (= 1) is

- 61 - 5 acquired from the VISM PGC category (VTSM_PGC_CAT). The
| menu ID (= "0001" or "0010") corresponds to the VTSM
language menu or VTSM title menu. The start address
(VITSM_PGC_SA) of VISM PGC corresponding to the acquired
VISM_PGC number is acquired from the VTSM PGCI search
10 pointer (VTSM PGCI_SRP), and corresponding PGC is
acquired from the VISM video object set (VTSM_VOBS) 276
and PGC is reproduced as shown in the step S29.
Therefore, a VIS menu shown in FIG. 60 is displayed
as one example. The above menu provides a video title
15 set, in this example, a video title set corresponding to
an Elvis Presley karaoke hit song collection and one of
the program chains (PGCs) of the first to n-th hit songs
can be selected. When a karaoke song is selected by
operating a corresponding key on the key operating and
20 displaying section 4 according to the menu, a sub-menu,
for example, a menu for selecting lyric lines as shown
in FIG. 61 is displayed. That is, since 32 sub-picture
streams are prepared as the sub-picture as explained
before, the karaoke provider can prepare lyric lines of
25 various languages such as English, Japanese, German,
French and display the sub-picture of corresponding

language in synchronism with the music by use of



category (PGCI _CAT) of PGC are whether the PGC can be copi ed or not

and whet her the prograns in the PCGC are pl ayed back continuously or
at random and the type of the application field of program chains.
If the 5 application field of the programchains is Karaoke, data

i ndi cating Karaoke will be witten as the tgge. The contents
(PGC_CNT) of PGC contain the description of the program chain
structure, that is, the nunber of progranms, the nunber of cells,

etc. The 10 pl ayback tine (PGC_PB_TIME) of PGC contains the total

pl ayback time ofYPRBIpNdgimg informatpen (PENCH)agbawr in FIG. filpe is the
time required to copntinuously play back the ogr a I n the PGC,
regardl ess of tﬁBrﬁﬂgfbaékmenu for §F§@8&&P€.°nf5°f Bhe elg&&r?ﬁgﬁﬂnre, t he

hai | inf ti P €] 305 t ai GC
R Gy 0, J8hekdns: Pafl B 'p¥lpareg ag-ahoEker SPEANEHR: o o2bot® cont 1 ol
PGC AST CTL), . P b- pi ¢t | PGEC SP PLT). .The PGC
Son o =CTH | ehe, gugiBl R erEant WnRaldhg BRI ERE HkpTERT FRredBfants,

nunber of SUb'p#ﬁ%#é?ﬁﬁ#s%@f%aHPCBQEag .Pﬂelﬁg RggﬁéﬁgkggffgfmgaggtEsam

control (PGC_AS kew se contal ns o Streans

usable in the PEhichha GESdltielody is aRk8bHE], P8k ehel BERi8PsBrdhm

contains a set of a speCific
containing the musical performance together with the

partner’s voice of a duet can be selected. When one of
the selectable items is selected from the menu, a

10 program chain corresponding to the selected song is
reproduced.

When the menu (VTSM) for the video title set (VTS)
is simple in structure, the start address (VTSM _VOB_SA)
of the video object set (VISM VOB) 295 for menu of the

15 video title set is acquired from the video title set
information management table (VTSI_MAT) 298 shown in
FIG. 26 and the menu of the video title set is displayed
by the video object set (VTSM VOB) 295.

The sub-picture stream and audio stream are changed

20 according to the flowchart shown in FIG. 62. First,
selection of the sub-picture stream or audia stream or
change thereof is specified on the menu as shown in the
step S30. In this example, it is supposed that the'X—th
stream is specified. After the specification, the number

25 (n) of audio streams or the number (n) of sub-picture
streams is acquired from VIS_AST Ns or VTS_SPST Ns of

the VTS management table (VTS_MAT) 298 in the video



nunber of color pallets used in all of the sub-picture 25 streans in

t he PGC. Furthernore, the PGC general information (PGC G

305 contains the start address (PGC _PGVAP_SA SA) of the '

- 62 - PGC program map (PGC_PGVAP_SA), the start address
(C_PBIT_SA) of the cell playback informat i_onB.} abl e - (C_PBIT) 307 and
the start address (C PCSIT_SA) of the cell position information
table (C POSIT) 308. Both of 5 the start addresses (C PBIT_SA and

C POSIT_SA) are represent ed by the number of |ogical blocks,
relative to title sety whiichytis new Felersedcas; shemratino fhevFSepGS3)L..

The program chai g.program map (PGC PGVAP) 306 is a map show ng t he
arrangenent of t%@eﬁggﬁ}%bﬁiﬁ?%ﬂ9§eﬁeé°t streagy ig gmajder [thamdhenp

hunber s of the | ubet {(af; 6Fyihe sissAmTe LoorstRERLAGN /a7 ACURaIy eder
as shown g RpFESS., 34£3Pfe 3Rumb8r 289LE! PR BLPILRNYNYPRELS ;s
5 larger than the number n of the streams, it is

determined that a corresponding stream is not present
and the stream selecting operation is interrupted. If
the number X of the selected stream is smaller than the
number n of the streams, PGCI_AST CTL or PGCI_SPST CTL

10 is acquiréd as audio or sub-picture stream control
information on a stream which is available in the
selected PGC from the PGCI general information (PGCI_GI)
305 corresponding to the selected PGC as shown in the
step S33. If the selected étream of the number X is not

15 contained in the m available streams as shown in the
step S34, it is determined that a corresponding stream
is not present and the stream selecting operation is
interrupted. If the selected stream of the number X is
contained in the m available streams as shown in the

20 step 534, the audio stream attribute (VTS_AST SPST) or
sub-picture stream attribute (VIS_SPST SPST) of the’
selected stream of the number X is acquired aslshown in
the step S35. According to the acquired attribute,
attribute parameters are set as shown in the step S36.

25 Next, the stream number X is set as a system parameter
as shown in the step S37. If the stream number is thus

specified, the operation of selecting and reproducing a



are allocated, starting at 1, in the order in which the 15 entry cel

nunbers are witten. Consequently, the first entry nunber in the
map ( PGCPGVAP) 306 must be #1. The cell playback information
table (CPBIT) 307 defines the order in which the cells in the PGC
are pl ayed back. In the cell plaxpa?g information table 20
(CPBIT) 307, pieces of the cell playback information (CPBIT) are
witten consecutively as shown in FIG 35. Basically, cells are

pl ayed back in the order of cell nunber. The ce|l pl ayback

i nformation (CPEFRSCEEHE Fhgeam is temmipated A% RHWR Gan %ss Rk
I nformation (P_ PBI) itten in the c

cat egory 4,8 ErBEF?mb?hEknng%gaFnﬁ?ta?l?@P?%ﬁﬁ?mﬁoq$m?s
ey T bl ') AL i Fpiazing pegrion
0581, L0 00 e ek 0 g g 0
(STQ) nusts be sefoPDS{ing §F8ce@ure. The searching procedure for the
program chain is not limited to the program chain for
the titles in the video title set and the same procedure
can be used for searching for the program chain for the
menu in a case where the menu is constructed by the
10 program chains in a relatively complicated form; The
start address of the program chain information table
(VTS_PGCIT) 300 in the video title set (VTS) shown in
FIG. 26 which is described in the management table
(VISI_MAT) 298 of the video title set information (VTSI)
15 294 is acquired and information (VTS_PGCIT I) 302 of the
VTS program chain information table shown in FIG. 28 is
fetched. The number (VTS_PGC_Ns) of the program chains
shown in FIG. 27 and the end address (VTS_PGCIT_EA) of
the table 300 are acquired from the information
20 (VITS_PGCIT I) 302.
When the number of the program chain is specified
by means of the key operating and displaying section 4,
the category (VTS_PGCIT_CAT) of the program chain shown
in FIG. 30 and the start address of the VTS_PGC
25 information 104 corresponding to the search pointer
(VTS_PGCIT_SRP) 303 are acquired from the VTS_PGCIT

search pointer (VTS_PGCIT_SRP) 303 shown in FIG. 28 and



5 cell block is defined as a set of cells wth a specific

angl e. The change of the angle is realized by changing the cell

bl ock. Taki ng baseball as exanple, the changing froman angl e bl ock
of shooting scenes fromthe infield to an angl e bl ock of shooting
scenes fromthe outfield 10 correspondggt o_the change of the angle.
Further witten in the cell category (C CAT) "are a cell playback
node i ndi cati ng whether the contents of the cell are played back
continuously or nmade still at one video object unit (VOBU) to
another in the ceprregpandingg to the|spavifbed onumberr olBaset cn ithe whet her
the picture is made still after the playback of the_ cell or

i ndi cating the red8tegpgKk. of the programghagpwnlt nie detepningd phaypack

20 307 cont aPrSOFRESBEPRIBRapEaskoR: REALR ErkFrecke: FiReitg
bl'ock. the.pl 2y bREROFPReCBR LA aonsraly Shrcrmacion| (RaCLET) 1Ep8RpEEnts the
pl ayback t%rre ofp1g, 31 %Ehfe?ﬁg Etb%g‘éﬁe'_?':ggt@ﬁé %%I:{:egd&i?eége cell '

pl ayback 5 i nf ofr matTon table ( 7 are the start address

(C_FVOBU_SA) of {8sfpEet SAg‘?Q Y el tedy (MOBHe $8vgram chaid (Buricel |
expressed by the nunber of |0gical sectors,

is also acquired by use of the general information
(PGC_GI). Further, reproduction time (PGC_CAT,
PGC_PB_TIME) is acquired by use of the general

10 information (PGC_GI), and the start addresses (C_PBIT_SA,
C_POSIT SA) of the.cell reproducing information table
(C_PBIT) and cell position information table (C_POSIT)
108 described in the general information (PGC_GI) are
acquired. Further, an identifier (C_VOB_IDN) for the

15 video object and a cell identifier number (C_IDN)s shown
in FIG. 46 are acquired as cell position information
(C_POSI) shown in FIG. 37 from the start address
(C_PBIT_SA).

Further, cell reproducing information (C_PBI) shown

20 in FIG. 36 is acquired from the start address
(C_POSIT SA), and the start address (C_FVOBU_SA) of the
first VOBU 85 and the start address (C_LVOBU_SA) of the
last VOBU in the cell of FIG. 36 described in the
reproduction information (C_PBI) are acquired and a

25 target cell is searched for. The cell reproducing order
is set by sequentially determining the reproducing cells

284 by referring to the map of programs of FIG. 33 in



- 64 - relative to the first logical sector in the video object
unit (VOBU) 285 in which the cell is recorded and the ~start address
(C_LVOBU SA) of the end video object unit (VOBU) 285 in the cel
expressed by the nunber of 5 | ogi cal sectors, relative to the first

| ogi cal sector in t'he vi deo obj ect @i t (VOBU) 285 in which the cell
S recor ded. The cell g sition information table
(CPCsI) 308 specifies the identification nunbers (VOBI'D) of the 10
vi deo objects (VOB) in the cell used in the PGC and the cell

i dentification WREDREC (Breyrammape(RETIPEERY X6 shown imfREGat3bn table
(C_PCsSI), pieces of cell position i nformation (C_POSI) correspondi ng
to the cell nunbdfsthus detormined data ireldd 1284 ffhddhe ipredran chatmbl e

CPBI T 15 307 as shoywn_ jn FI 37 are witten in the sane order as
i(n the) cell pl a%%c‘f(e‘il‘ﬁ?’&h%}#lﬁnr?%l@f( dpmgrrjtherjpldec objecte|sep 296 i on

I nf.ormat i on (CI§§%)1883 aégstﬁquata RAM section 56 via the system

5 processor section 54. The data cell 284 is supplied to
and decoded by the video decoder section 58, audio
decoder section 60 and sub-picture decoder section 62,‘
subjected to the signal conversion by the D/A and
reproduction processing section 64, and an image is

10 reproduced on the monitor section 6 and sounds are
reproduced from the speaker sections 8, 9.

Next, the operation at the time when the audio
stream signals shown in FIGS. 13 to 16 in the special-
use mode, particularly the karaoke mode, have been

15 transferred from the system processor section 54, will
be explained in further detail by reference to FIG. 3.

In the system processor section 54, the pack header
320 for data management is cut off from an audio pack
291 and the audio packet is taken out. To decode the

20 audio data 423, the packet header 321, substream ID 421,
and audio frame pointer 422 are cut off from the audio
packet. The audio frames 426 constituting the audio data
423 are inputted to the decoder section 60 of FIG. 4 one
after another. The audio frame data 425 composed of

25 audio blocks ABO to AB5 complying with the AC-3 standard
and contained in the inputted audio frame data 426 are

decoded simultaneously and converted into, for example,



I dentification nunbers (CVOBIDN) of the video object uni ts (VOBS)

285 in the cell and the cell identification 20 nunber (CIDN) as shown
in FIG 38. Further, the structure of the video title set PGC
unit table (VISM PGCI _UT) 311 shown in FIG 31 is expl ained with
reference to FIGS. 39 to 44. The video _ g3 title set PGCl unit table
(VITSM PGCI _UT) 311 has 25 substantially the sane structure as the
VMEM PGClI uni t table 280 shown in FIG 15. That is, in the
VMGM_PGC unit table (VTS uT) 311, VIS . nmenu PGCI ynit _table

- 65 - J1FhATRRY AR &Pr%qfé @%semvsrﬁ%ﬁu&éecﬁﬁgealas

o 0 B G 'w&#@'fsfea%gmee%ﬁga R
o ey g0, M A e i
descri bed. Thelﬁ&ér@%é@&h”fﬁﬂofﬁ%%léﬁ”ésfa@&ﬁféfﬂfﬁéﬁﬂécghe
5 AC-3 standard contained in thelframe header 424 is
'sensed at the mode sensor 163. If the mode of the audio
frame is found to be the surround mode from the bit
'stream mode (bsmod) in the sensed bit stream information
BSI, visual indications of the surround mode will
10 apbear on the display unit 169 as shown in FIG. 63A.
Additionally, the contents of channels will be displayed
according to the audio code mode (acmod) in the bit
stream information BSI. In this mode, the audio signal
of the corresponding channel contents will be reproduced
15 from the corresponding speaker. For example, when the
surround mode is on and 5-channel speakers 8L, 8C, 8R,
8LS, and 8RS for reproducing surround are connected,
5-channel audio signals L, C, R,.RS, and LS are not
subjected to down-mixing at the down mixer 64, but are
20 amplified and reproduced at the 5-channel speakers 8L,
8C, 8R, 8LS, and 8RS.
If the sensed bit stream information BSI
indicates the surround mode and only 2-channel
speakers 8L and 8R are connected to the system, the
25 5-channel audio signals L, C, R, RS, and LS will be
subjected to down-mixing at the down mixer 64. At

this time, the parameter related to mixing written



(VTSM_PGCI _UTI) 350, the nunber (VISM LU Ns) of VISM 10 | anguage units
(VITSM LU) and the end address (VTSM PGCI _UT_EA) of the VISM PGC
unit table (VMGM PGCI _UT) 311 are described as shown in FIG 40.

In each of n video nmanager nenu | anguage unit search poi nters
(VTSM_LU_SRP) 351 prepared for respective_ | anguages, the | anguage
code (VTSM LCD) of the VTS nenu and the start address (VTSM_LU_SA)
of the VTS nenu : (VTSM | anguage unit (VTSM_ LU) 252 are described as
shown in FIG 41. The end address (VISM PGCl UTEA)  of - VTSMPGCI UT
280 and the star inagdeeddt( vroppmuisfpraatiop BSTvisMEeadsbYatbedescr i bed
by use of the logical block nunmber fromthe hea g ?gti of the

VTSM PGCl uni t t&@P@rOI CerUGVTéﬁﬁPGEP19¥)QSETrates e Y n each of n
VTSM | anguage uni t.s’

M L d f t
| anguages, VTSM Fed d@ggé aESexPla&HFPpFﬁEgaﬁﬁfig n(%@%ﬁﬁ?%%% 353 and
VTSM PGCl ;earchthe paz, |%hﬁ%§ E¥§§¥#§§gl §Ph 3@% 9&1@1@% er

correspondi ng nu progr Rains‘are provi ded as
5 generator 167 generates a specific mixing

coefficient and supplies it to the down mixer 161,
which produces a mixing signal corresponding to the
mixing coefficient.
FIG..64 shows an example of down-mixing with a
10 specific mixing coefficient in the surround mode.
The circuit shown in FIG. 64 corresponds to the
down mixer 161. In FIG. 64, the output side of an
adder AD1 is connected to a left output channel Lo
and its input side is supplied with a left and
15 center channel audio signals L and C. It is also
supplied with a left surround channel audio signal
LS via a switch SW1l. The output side of an adder
AD2-is connected to a right output channel Ro and
its input side is supplied with a right and center
20 channel audio signals R and C. It is also suppliéd
with a right surround channel audio signal RS via a
switch Sw2.
When a default mixing signal has been generated by
the control circuit, the circuit of FIG. 64 is brought
25 into an operating state. If the parameter related to
mixing written in the bit stream information BSI is of

bits concerning the first specific mixing coefficient,



- 66 - shown in FIG 42, and VISM PGC i nformation itens
(VTSM PCCl ) 355 searched for by the search pointers and

correspondi ng in nunber to the menu program chains are provi ded as
shown in FIG 42. 5 In each [ anguage unit information (VISM LU )
353, the number (VMSM PGCI _Ns) of_ VM PCCls and the end

address (VISM LU _EA) of the | anguage unit 7nfornation (VTSM LUI)
are described as shown in FIG 44. Further, in the VISM PGCl search
poi nter (VISM PGCI _SRP), the 10 VTSM PGC category (VTSM PGC ., CAT)_ and
the start addresthé control\girewie 16 whHil \genarais %r‘”é”ﬂ'é%‘blrl Hemnals
shown in FIG _44. The,end address (VTSM LUI EA of VTS and

the start addreSQO?QW%RFF%%9 sipg the\Aehieieg Sk an 2, dhaxs d by the

he Vv pe carebefflo RS bl LA N g sy p%% F%ﬁ"f M cateng ot
doscribed. °utp&@aéﬁs*§§f{‘%$ el FHAE SRR, bl BF Byt 5,

20 S set VEGJEPoR ¢t units (VOBU) 285. A video obj ect
unit (VOBU) 285 ?@edf |fn%d£]il a pack train

Lo =L + 0.7C + 0.7LS
Ro = R + 0.7C + 0.7RS
If the parameter related to mixing written in the
bit stream information BSI is of bits concerning the
10 second specific mixing coefficient, the control circuit
168 will generate a controi signal Cont for opening the
switches SW1 and SW2, thereby opening the switches SW1
and SW2. As a result, the left output channel Lo and
right output channel will output the following:
15 Lo=1L + 0.7C
Ro = R + 0.7C
When the sensed bit stream information BSI
indicates the special use mode, such as karaoke use,
the 5-channel audio signals are subjected to down-
20 mixing according to the select signal from the
input section 164 at which one of the choices
appearing on the display unit 169 has been selected.
In the special-use mixing mode, the surround mixing
coefficient generator 167 is kept in an inoperative
25 state and the special-use mixing coefficient
generator 165 is kept in an operative state. On the

basis of the control signals Ucont-1, UCont-2



starting with a navigation (NV) pack 286. Therefore, the start

address (C FVOBU SA) of the first video object unit (VOBU) 285 in a
cell 284 is the start address of 25 the NV pack 286. As shown in FIG
45, the NV pack 286 consi sts of a pack header 320, a system header
321, and two packets of navigationggdata, i.e., a presentation

- 67 - control information (PCl) packet 116 and a data search
information (DSI) packet 117. As nany bytes as shown in " FIG 45 are
all ocated to the respective sections so that one pack may contain
2048 bytes corrgeperarad as she antr°1l@gt@@itsbéﬁoﬁCCO#ﬂéngwtﬁack i S

pl aced |nned|ately I n front of the video pack containing the first
data item elﬂh?h%egﬁﬁéﬁcﬁﬁdpPEtEhﬁsl?ﬂﬁﬁﬁseEﬁéﬂnmhéﬁ'tﬁBeobJect

unit 285 cont ai | aced, at t he head

of the object ; g%%ﬂ? HQOaﬁHQBaiwgﬁggeﬁﬁ OWBFREKES ub- pi ctur e packs.
AR T T
5 mode (bsmod) of the sensed bit stream information
BSI that the mode of the audio frames is the
- special mode, indications of the special mode
appear on the display unit 169 as shown in FIG. 63B.
In addition, on the basis of the audio code mode
10 (acmod) of the bit stream information BSI, the
contents of the channels is displayed. Such mode
representation enables the reproduction of special
use according to the user’s liking.
FIG. 65 shows an example of down-mixing in the
15 first special-use mixing mode. The circuit of FIG. 65
also corresponds to the down mixer 161.

In FIG. 65, the output side of an adder ADl is
connected to a left output channel Lo and its input side
is supplied with a left audio signal L. It is also

20 supplied with a second-type accompanying sound A2-1 and
" a first-type accompanying sound Al via switches SW1 and
SW3, respectively. The output side of an adder AD2 is
connected to a right output channel Ro and its input
side is supplied with a right channel audio signal R. It
25 is also supplied with a second-type accompanying sound
A2-2 and a first-type accompanying sound Al via a switch

SW2 and the switch SW3, respectively.



object unit is determned on the basis of the unit in whi ch vi deo
I s reproduced. 15 Here, GOP is determned in the MPEG standard
and is defined as a data train constituting a plurality of
screens as explained earlier. Specifically, GOP corresponds to
conpressed data. Expanding the conpressed_ 95 - ~data enabl es the
reproduction of a plurality of frames 20 of image data to reproduce
novi ng pictures. The pack header 320 and system header 321 are
defined in the MPEG 2 system | ayer. The pack header 320 contains a
pack start coﬂ@enat@FSﬂ@ﬁﬁbBégmaﬂeW§n§ﬁee isCrhe bit stream

mul tiplex rate. system header 321 contains a bit 25 rate and a
stream I D. The b&gREWaﬁéaﬂePS§19f BI1g.oPSednflicates thegfspaeiplr packet

326 and DSl acket 327 cont ai ns ket start code, a packet
| ength, and g otP B as%ﬁe Rsar is allogeg to decide whether the. gg .

determ ned in th 8 yXﬁ% soun&ekl should be uséﬁ SQOKQt[” EIG' 46,
anot her vi deo, audro,

5 Specifically, on the display unit 169, a choice for
use/no-use of accompanying sound Al, A2-1, or A2-2
appear as shown in FIGS. 63A and 63B. By selecting
the choice at the input section 164, the control
circuit 168 generates control éignals Ucont-1 and

10 Ucont-2. It is apparent that in the circuit of
FIG. 65, the user may change the switches SW1l, SW2,
and SW3 manually instead of generating the control
signals UCont-1 and.Ucont-Z. As seen from FIG. 634,
in the special-use mode, or karaoke, the

15 accompanying sound Al corresponds to the first-type
accompanying sound to the user and is a normally
used audio signal that can be éelectively made
unused. The accompanying sounds A2-1, A2-2
correspond to the second-type accompanying sound to

20 the user and are a normally unused audio signal
that can be se;ectively used. These rules have been
specified on the maker side and are basic. Although
the accompanying sounds A2-1, A2-3 correspond to |
the second-type accompanying sound, they may be

25 specified in advance on the maker side as normally
used audio signals that can be selectively nmade

unused to the user.



pi cture pack 288, 289, 280, or 291 consists of a pack header 120,

packet header 121, and a packet 122 5 cont ai ni ng the correspondi ng
data as determned in the MPER2 system |l ayer. Its pack length is
determned to be 2048 bytes. Each of these packs is aligned with the
boundari es between | ogi cal bl ocks. - 96 -The PCl data (PCl) 313 in
the PCl packet 316 is 10 navi gation data used to nake a presentation,
or to - change the contents of the display, in synchronization

wi th the playback of the video data in the VOB unit VOBU) -285.

Specifically, as showhdhPR Ehg ceptrpdespgnal Cont hagg: madect 93§8156hﬁﬁkrs
PCl | i nf ti | d) .15 as_infqgrmatjon on the entire P
and gﬁg?;ain;grﬁégioégg éﬁg:°p?ﬁSkESiABEfW?1a§°§§chtb?eEECB?PFBHpS°und
nformation o &1 of pbe o -85 TP kpRCCPA B EFRES AR APRAL B of the v
k (NV PCK) 288, ' h 3,i sphegorded as__2Q oy in_Fl G
23? tge addréss %?ﬁ%ﬁgﬁggﬁésgﬁﬁﬁﬁ g%él' A2%2 6%uﬁ%§r88€88?08¥§$ %g?a ?ge

to the |ogcal sgstpspPbaYCBY. HoweverB85id T WHIdLL Ak Ride Sokid S WiRkPr ded.

The PCI gener al I nformati on (Pd_JB) contains the category
(VOBU_CAT) of  the coERbl28bgnhleuebatlipiaybasplitaeedVERY S.Cid &3
VOBU 25 285, and the end playback tinme (VOBU EPTM of VOBU 285.

which has been closed, the switch SW3 is opened and the
accompany sound Al of the first-type is prevented from
being reproduced. In the selective use mode, when the
10 control signal UCont-2 is supplied to selected one or
both of the switches SW1 and SW2 which have been opened
by the control signal Cont, the one or both of the
switch SW1 and SW2 are closed and the selected one
or both of the accompany sounds A2-1 and A2-2 of the
15 first-type can be reproduced. _

While in the above embodiment, the 5-channel system
has been explained, the present invention may be applied
to a more than 5 channel system or a less than 5 channel
system. As long as in the special mode, a system

20 transmits not only a normally used first-type
accompanying sound selectively méde unused, using part
of the channels that transmit the signals outputted from
the front speakers in the special mode, but also a
normally unused second-type accompanying sound

25 selectively used, using at least part of the channels
that transmit the surround signals, the present

invention may be applied to this system. In this



Here, the start PTS (VOBU_SPTS) of VOBU 285 indicates t he pl ayback

start tine (start presentation tine) of the

- 69 - video data in the VOBU 285 containing the PCl 313. The

pl ayback start time is the first playback start tinme in t he VOBU

285. Normally, the first picture correspopndgqto. t he pl ayback start

time of | picture (intra-picture) in 5 the MPEG standard. The end
PTS (VOBUEPTS) in the VOBU 285 indicates the playback end tine (end
resentation t he VOBU 285 contai nin he PCl 313.

PSi data (DSI) 3fS‘bPﬁlf“f?Q)‘DSFhﬁaék'éFe§1‘f‘a¥h8ﬁﬂn?’ﬁlt 8n1y°the coggal sused

navi gation data search for The DS

data (DSI) 315 c%igg tgygglaccompanYé&ﬁe?ﬁPn%nV%FHa?bgnivggUgﬁﬁ Tightin ess
niormarion " chonfSH oERtL: (30gleyl BLORTELARD L MuAGdg A Extrensc

information (NV_ on~a na |ga i oh pack,

pl ayback ianr”HBhQ EﬁgNQE}m§§ 209%84' Becdnd tyﬁ%cécégmpanylng The
DSI general information (DS cont al ns
5 selectively used with the left and right channel audio

signals L, B.

FIG. 66 shows an example of applying the special-
use mode of FIG. 65 to karaoke duet vocals. As main
signals, the karaoke L signal and karaoke R signal

10 recorded or edited in stereo are allocated to the left
and right channels and then transmitted, respectively.
Female vocalé and male vocals are allocated to two
channels as accompanying sounds A2-1 and A2-2. As the
accompanying sound Al, melody lines serving as a guide

15 when the user sings vocals transmitted in the
accompanying sounds A2-1, A2-2, are transmitted. While
in this embodiment, a woman’s voice melody and a man’s
voice melody are mixed and transmitted via a single
channel, they may be allocated to six channels and

20 transmitted via the individual channels.

Since the acéompanying sound Al is normally
reproduced, the user, when enjoying karaoke, sings
vocals by himself or herself, while listening to the
reproduced sound. Since the accompanying sounds A2-1,

25 A2-2 are normally unused, or not reproduced, the audio
signals of vocals are nét reproduced, when the user

enjoys karaoke. In contrast, for practice, it is



I nformati on about the entire DSI 315. Specifically, as shown in
FIG 50, the DSI general information (DSId) contains the system
cl ock reference (NV PCKSCR) for the 20 NV pack 286. The system cl ock
reference (NV_PCK SCR) is stored in the systemtine clock (STC)
built in each section of FIG 4. Ongghe_basis of the STC, video,
audi o, and sub-picture packs are decoded at the videoh'audio,
and sub-picture decoders 58, 60, and 62 and the nonitor 6 and the
speaker 8 repro es and sound respectivel The DSI , gener a
P ormmt ron (Dol BF 5 tLVE g (Rrarhice neinging adbraes wfxl%&li ¥ the
NV pack . . . 70 .
286 cont ai ni ng tHe” fﬁfl335P£OB?3§§%Ha%ysfﬂ%er sings. nJﬁbéﬁﬁﬁ quﬁ4$£h
sectors (RLSN), gi 14;& set
(VOBS) 282 contaéﬁ*ﬁéi¥ﬁ hfubl8 Ab] §$ §?gr°%%%é?he%? qufEU 6%%E t he
| ast pack in 5 ezéam;{)i‘é VR, Ukt (YERUr 2865 €O ShELAG ’\};ﬁ@ S5y 315
y

expressed he nunmber of |ogical sectors Ive to the
5 If the user has practiced suff1c1ently and no

longer needed the guide melody, the user can make the

normally used Al unused and enjoy karaoke to the same

accompaniment as that of a professional singer.
Furthermore, for example, when the user is a

10 man, he practices, listening to only male vocal of
accompanying sound A2-2. After he has practiced
sufficiently, then, he can enjoy a duet with the
vocal of the professional singer, reproducing only
female vocal of accompanying sound A2-2. Of source,

15 when the user and a partner sing in practice, they
can enjoy karaoke, while listening to the main
signal’s karaoke L and R and mixing their vocals.

When the number of vocals is one, a single vocal
channel is used.

20 FIG. 67 shows an example of applying the special-
use mode of FIG. 65 to karaoke. In this example, the
karaoke sound corresponding to the center channel is
used as surround sound in a normally reproduced signal.
FIG. 68 shows an example of reproducing sound from the

25 5-channel speakers 8L, 8C, 8R, 8LS, and 8RS after down-
mixing in the reproduction route of FIG. 65. Because the

surround signals are reproduced at the back speakers 8LS



first logical sector in the VOB unit (VOBU). Furthernore, the

DSl general information (DSI_Qd) contains the end address
(VOBU_ I P_EA) of the V pack 10 (VPCK) 288 containing the | ast address
of the first | picture in the VOBU expressed by the number of

| ogi cal sectors (RLSN), relative to tgye first logical sector in

the VOB unit (VOBU) containing the DSI 315, and the i dentification
nunber (VOBU IP_IDN) of the VOBU 283 15 containing the DSI 315 and ghe
i dentification numqer . (vVOBU_C IDN) of the cell in which the DSI 315
i s recorﬁga.BRS' this prodywges,iheygfifertpadk makdngs ¥ iches: w#hei on
of DSl contains the_addresses of, a specified nunber o 20

navi gati on packsgarengong -FSP%&?&CEPc?ta ge front. e??%cté%,s?%V%rring

to the addressesanlifampre of SYBRULARNZIAG.LALRLIRL] ONRASYNCLL ] pet udes

addr ess I nf or mati on 0On e sub-picture

reproduced in sygﬁgag@héﬁgi?%cg%%hsbggighgﬁggchonSéngfﬁggéglngg of the

video data in the VOB unit containin ifically,

as shown ig effebt®reSin thesSbabhpaddbess-chanhed) reprbRfctabdet The

surround signal is divided into two; one is inverted in
phase by an inversion amplifier 171. The other one and
the inverted one are supplied to the speakers 8LS and
8RS, which reproduce sound. This enables the sound to be
10 heard from the right and left without positioning the
balance in the middle between two speakers as when
signals of the same level and same phase are applied to
the speakers. As a result, not only the stereo karaoke
sound reproduced at the front speakers 8L, 8R but also
15 a spurious echo suitably spread in a hall can be
produced within a listening room LRM. Usually, the user
can enjoy mixing his or her own voice, while reproducing
karaoke with such a hall echo.
When the transmitted vocals are reproduced for
20 practice, they ére mixed to 3 channel again at the down
mixer 172 and are reproduced from the front speakers 8L, -
8C, and 8R.
Down-mixing are determined by, for example, the
following equations:

25 L

= karaoke L + a x female vocal
C = b x female vocal + b x male vocal
R = karaoke R + a x male vocal



- 71 - audi o pack (APCK) 291 is expressed by the nunber of

| ogi cal sectors (RLSN), relative to the NV pack (NVPCK) 286 in which
DSI 325 is recorded. Wen there are nore than one audio stream (8
audio 5 streans maxinmum), as many pieces of synchroni zing

informati on (SYNClI) as there are audio stiggns are witten.
Furthernore, the synchronizing informatio - SYNCI) includes the
address (SPSYNCA) of the NV pack (NVPCK) 286 of the VOB unit (VOBU)
285 10 containing the target audi o pack (SP_PCK) 291, the

address bei ng expre¥i&l (69 tdtowsirdrerexamdlegiofabringing thectdrsuiBLEHE) ,
relative to the NV pack (NV_PCK) ' 286 in which DSI 325 is recorded.
Wien there areFIG. 65 imhce thearspmedaditusgi modee2st rbamed? Jubklpcture 15

streans maxi nun), as ngﬁg pi eces of sxpchron|2|ng i nformation
(SYNCI) as thebalanses@s misamplaybac Soﬁﬂﬂeﬁﬁﬁ beeswtu F@ﬁﬁ freely

As descri bed eahller a nusic-only video title s I ncl ude

vi deo packs andP€uBCFeRPGY ing aound Adgis dléBHFPPGﬁdtBYaﬁﬂpﬁtﬁaEks or may
not |nclgde Vldegtlpilers 176 and 177 to channels Lo and Ro.

Furthermore, the accompanying sounds A2-1, A2-2 are
distributed by constant multipliers 175, 174 and 178,
179 to channels Lo and Ro. The coefficients of the
constant multipliers are determined by control signals

10 Ul, U2, U3, U4, U5, and U6 given by the user as shown in
FIG. 70. These control signals may be given by reading
the inputs from the input section 164 at the control
circuit 168 and supplying them in a suitable signal form.
The user may control directly by means of a variable

15 resistor or a switch.

In the system of FIG. 69, when the default value at

the time of turning on the power is set, the accompanying
,f?ﬁnd Al is reproduced and the accompanying sound A2 is
not reproduced in the default state by setting the

20 default values of the constant multipliers 176, 177 to
specific values and the default values of the constant
multipliers 174, 175, 178, 179 to zero. By controlling
the constant multipliers 174 to 179 this way, the balance
of reproduced sound can be controlled freely.

25 To apply the system of FIG. 69 to karaoke, the
accompanying sound Al is determined to be a normally

reproduced signal, such as guide melody or surround



or sub-picture packs. Wien video packs are included in a nusic-only

video title set, not only noving pictures but also still pictures
may be stored in a video pack. Furthernore, a karaoke video title
set may be conposed 25 sinply of audi o packs and sub-picture packs in
whi ch data on the words of songs_hfd been recorded or may be
conposed of video packs, audi o packs, and Sub-picture

- 72 - packs as a video title set is. Even when a nusic-only
video title set includes no video pack, the audi o data S

reproduced on t¢emporeBte; yepdesesibefingacbiers and the gcgampaByibng in
FIG 9. Nanely, even if there is no 5 .video data, the audio data is
reproduced usi ngPeRds RAged, A2-2 isgdeheprippdckotPReda¥ogatcfégBate,
provi ded that video | data is present. In a nusic-only
video title set®XRiaipgdoeariigkris conposed of audio pack i to

ﬁ;ggougagr L aprange918§ 7805howssgowgb&2 Eks ig%'cgg%gigggkgspgggtgg}eiS
5 for reproducing duet in the system of FIG. 69. four
combinations of coefficient Ul to U6 have been
determined beforehand so that one of the combinations
can be specified by changing four positions by a known
method. Hereinafter,'explanation will be given,

10 - providing that accompanying sound Al is guide melody,
accompanying sound A2-1 is female vocal, and |
accompanying sound A2-2 is male vocal.

Coefficients Ul and U2 are determined to be 0.707
so that guide melody may be put in the center in any

15 position. Position 1 is the default position. In this
case, coefficients U3 to U6 are determined to be 0.000
so that vocals may ﬁot be reproduced as described
earlier. Position 2 to position 4 are optional positions.
In this case, vocals are reproduced for practice.

20 ‘Position 2 is for reproducing only female vocals. In
this position, the right speaker in the middle
reproduces sound. This position is used to practice a
woman’s voice, while listening to female vocals. 1In
addition, in this position, the male user sings while

25 reproducing the female voice, thereby enjoying a duet
with the reproduced sound. Position 3 is for reproducing

only male vocals. In this position, the left speaker in



pack header 320 in which synchronizing information on packs has

been stored and audi o packets 331 in that order. At the head of the
audi o packets 331, a packet header 321 is positioned. In the packet
header 321, 15 a streamid indicating what the pack is intended for
has been written. In the streamid, phether it is a video

stream an MPEG audio stream or a private Streamis witten. In
the case of Dolby AC-3, private streaml is witten. I'n a Dol by
AC-3 and |inear PCM packets, a 20 substream I D 421 has been written
fol lowing the patheimiddle repsadegesosoundy (Thdsspositdam 1B 4kd ttre -
contents of fivate stream1l is witten and whether it is a |inear

streamor a Dol BYFRE-3°S 1 ReBAR (& VP19 ervhile thistapingito male vawals.
O3 I B SRR LS SHPRILY Y eie ol TR Lo
5\????2?} : 2 ?Rewgvgégg?igeﬁi'é&&g}.ng the mal"«.a:-L 1‘900100’: ,* bl':'heorreklalfL 1eor}j()g;£r?g73$_s
header 3205 as stggam J; LN nJCANS SO PASKE S B95ition 4 is for
reproducing female vocals and male vocals. In this
position, a woman’s voice is reproduced from the right
speaker in the middle and a man’s voice is reproduced
from the left spéaker in the middle. This positions a
10 sound image as if a man and a woman were standing side
by side and singing a déet, producing the same effect as
listening to a duet in a concert.
Even in a case where the accompanying sound Al,
accompanying sounds A2-1, A2-2 allocated as the
15 special-use mode are reproduced in a conventional
reproducing apparatus, when the control signal Cont
allocated on the transmission side has been set so that
channels Ls, Rs may not be reproduced, the accompanying
sound Al corresponding to C channel is reproduced and
20 the accompanying sounds A2-1, A2-2 are not reproduced,
with the result that no problem arises even with the
conventional apparatus.
When the control signal allocated on the
transmission side indicates the special mode, making the
25 coefficient of the down mixer open to the reproduction

side not only enables product design on the basis of a

creative mind in manufacturing reproducing apparatuses



MPEG. In the case of audio packets in a |inear PCM and AC-3 audi o
stream "1011101b" is witten in the packet header 320 as stream d
t hat means audi o packets for 5 | i near PCM and AC-3. Furthernore, in
substreamid provi ded in audi o packets for linear PCM "100100***pb"
is witten as stream d that nmeans audio pagkgts for linear PCM In
substream d provided in audi o packets of AC-3, "10000***b" is
witten as stream d that nmeans 10 audi o packets for AC-3. In the above
expl anation, "***" in the streamid or sub_stream.id indicates
Decodi ng buty @ ls s taldawsn i ruser tire nakeyadiustnents according

Furthernore, in audio packets faor. linear PCM and C 3

. th
substream I D i s ¥oHGnF Rean Biidtd 91 dhe besis qfoithser Mlo%g)fsm in
FI G 54, di o data 423 . ' | st f | nb f dio f
b0 to s 0 Saghafibing apaietitgisedne Neneld"s Pigors 2pa tapecenth
[ ified by t di g f inter. . f.th di
framoe 40 to #n R EEidhh o YO SGLEIE ot onty, £, batetEh Tne "D Sdcr

424 and f ggnfod?:f%.%ybac sou% NasE] Vi‘Shﬁ %l@cﬁito’si)rlagbe J}{é%d}]ﬁ‘q_g{ag@zd'

correspon e “synchroni'zi ng i ntformation head

R
The balancing of playback sound volume is the act
of, for example, reproducing the vocals ét a high volume
at the beginning of practice, turning down the vocal

10 volume as the user is getting good at singing the song,
and finally enabling the user to sing by himself or
herself without.the reproduced vocals. By turning down
the volume of guide melody completely, the user can sing
as a professional singer does.

15 Furthermore, for example, when the user sings a
duet with a reproduced vocal, he or she can position his
or her voice to the right of the stage and the
reproduced partner’s sound image next to him or her. 1In
this way, changing the positions produce various singing

20 situations. Specifically, by limiting the reproduction
of accompanying sounds uniformly with the conventional
reproducing apparatus, this helps prevent the user from
getting mixed up. In the special mode, unnecessary
restrictions on the things ranging from the design of

25 the reproducing apparatus to instructions to teach the
user how to use the apparatus are canceled, making it

possible to make a plan or adjustment as desired.



25 corresponds to six coded audio blocks ABlL to AB5 of a

synchroni zing franme, auxiliary data AUX, and error sensing word CRC
in the Dol by AC:3 standard. In the AC 3

- 74 - standard, the synchronizing information on the frane is
witten in the synchronizing information h ger Sl of t he

synchroni zing frane. The bit streanlinfofngploﬁ BSI cont ai ns coded
audi @ stream use, the nunber of audio 5 stream channel s, the type of
audi o streans, and a paraneter that specifies a mxing | evel at

whi ch sur r ounditeilicd dirsttlmnabove enbdskimand cdihel qasegowhere

m xi ng. Specifically, the audio streamuse is witten as a bit
st&ean1node ( bs wepresentdtcions pppean a@n the displag sdithd 68h&sh&hoWRe
audio streamuse is in the surround node qQr special use nmode, such
as karaoke, is in FIGS.o)ftesndi §3B thave b(ﬂet%.e"éaéa{’%dai ﬁealeg&ppitgﬁ, t he

paraneter is sensed hy the node sensqr. 163 of, FI.G .3 and’ the .
reproduction rof% %ﬂ%@XrPQ*ﬁa%ﬁﬁéhiﬁu? PJAying What are shbWd in

5 FIGS. 63A and 63B may be provided additionally. For
example, the sub-display unit may be realized by
providing an LED display section capable of displaying
the mode or a liquid-crystal section in the reproducing
apparatus. Additionally, the representations on the sub-

10 display unit may be displayed on the CRT that outputs
the words and background image of karaoke. The
representations may be switched between the CRT and the
sub—display unit. Futthermore, the mode selection items
on the sub-display unit may not be always displayed on

15 the CRT at every playback of kéraoke, when the various
mode is previously set.

Next, a method of creating video and music data in
the logical formats shown in FIGS. 7 to 48 and recording
the video and music data onto an optical disk 10 and a

20 recording system to which the recording method is

applied will be explained by reference to FIGS. 71 to 76.
FIG. 71 shows an encoder system that creates a

video file 88 of a title set 84 whose video data is

encoded. In the system of FIG. 71, for example, a

25 videotape recorder (VTR) 101, an audio tape recorder
(ATR) 102, and a sub-picture source 103 are used as

sources of the main video data, audio data, and



15 speci al use node. Furthernore, a paraneter indicating t hat
the audio data transmtted through the audio channel s,

respectively, correspond to any one of the conbi nati ons of the |eft
channel content, right channel content, center channel content,

| eft surround channel 20 content, and rigght. surround channel content

L, C R LS and RS to be supplied to the speakers 8L, 8C, 8R, 8LS,
and 8RS, respectively. On the basis of t he paraneter a reproduci ng
operation is executed according to hannel contents in the
reproduction routSBIPTRLCHRES idFta- Zynder &hﬁaFﬁﬁﬁFéﬂ PhdPc &¥Fk§ whet her the
surround channel contents LS %ﬂ? RS . are to be s%¥%ected to n1X|ng

i.e., mhéFH&FQ#%?§n§§¥ﬁ)q%Wk (ﬁﬂﬁXﬂﬂ?ﬁﬁ ? In
of 7t5h;a par arreterqp aée]aqb%’efﬁrfdcn%ﬁ B IC[QC tat'en thrreer gﬁﬁlds
r Xind, soent 31)3“%#21}%%@6 it oy, 290,67, S£S b
in the 5 (AENC) 209, and a sub-picture encoder (SPENC) 208,
respectively. Under ﬁhe control of the system controller
(Sys con) 205, these encoders 206, 209, and 208 perform
A/D conversion of the main video data, audio data, and
sup-picture data and encode them by the respective
10 compression schemes. The encoded main video data, audio
data, and sub-picture data (Comp Video, Comp Audio, Comp
Sub-pict) are stored in memories 210, 211, and 212. The
main video data, audio data, and sub-picture data (Comp
Video, Comp Audio, Comp Sub-pict) are outputted to a
15 file formatter (FFMT) 214 under the control of the
system controller (Sys con) 205, which converts them so
that they may have a file structure of video data for
the system as explained earlier. Then, under the control
of the system controller (Sys con) 205, the setting
20 conditions for each data item and the management
information including attributes are stored 'in a memory
216 in the form of files.
Explained next will be a standard flow of an
encoding process in the system controller (Sys con) 205
25 that creates a file from video data.
According to the flow of 73, the main video data

and audio data are encoded and the encoded main video



transm ssion route for special use, particularly karaoke use,
witten in bit streaminformation BSI has an audio codi ng node as
shown in FIG 56. The audi o codi ng node (acnod) is expressed in
three bits. It changes to signal 10 Cin the surround node and gives a
normal Iy used first- type acconpgny'&g_sound Al sel ectively made
unused. It changes to signal LS and signal RS in the surround node
and gives a normally unused second-type acconpanying ‘'sounds A2,
A2-1, A2-2 selectively used. Mde "010" 15 specifies that the
transni ssi on rod@banhaBd: agdiai data (Comp chiderd Lompl Medtapcardnel s, that
Is, a left channel k, and a right channel R |n node "010", for
exanpl e, audi o SuPPliedq,;Spesi Hicalhyanivwhesn Q@cﬁ"&é’%éﬁﬁqcffi% Jr%égorded
as mai n_audjo.signals in audio frame data 425 in the left

channel L and rf ﬂfkﬁﬁan ﬁlSEPwﬂbﬂ% SPRAR S 9% B Gt hhds the t he

| SSi h ' h I . h I
Lotal of thrce ERARIGFSSS BRGCCPerY g enccding dme main SldeeraRkIs L R

' - . ' | AL.. In th hannel s
PO G YPEnd auate BEEATREEYLCP, SBUNC CIURE Selt BT ARKhERR ALe

orchestra and gstgeed®lfdynar é@éﬂ&%f&li@ YYWidbn) 205 and 9@ endS

audi o data franme data 425 in the au rame
same time, are used at the file formatter (FFMT) 214. As

shown in step S271, the main video data is pre-encoded
using the parameters and the optimum distribution of the
10 amount of codes is calculated. Then, on the basis of the
code amount distribution obtained in the pre-encoding,
the main video data is encoded as shown in step S272. At
the same time, the audio data is also encoded at step
5272. As shown in step in S273, if necessary, the main
15 video data is partially encoded again and the reencoded
portion of the main video data is replaced with the old
one. Through the series of steps, the main video data
and éudio data are encoded. Furthermore, as shown in
- steps S274 and S275, the sub-picture data is encoded and
20 the encoded sub-picture data (Comp Sub-pict) is supplied.
Namely, the parameters necessary for encoding the sub-
picture data are set. As shown in step S274, part of the
parameters are stored in the system controller (Sys con)
205 and used in the file formatter (FFMT) 214. On the
25 basis of the parameters, the sub-picture data is encoded.
| By the process, the sup-picture data is encoded.

According to the flow of FIG. 73, the encoded main



- 76 - 426. Mbde " 100" specifies that the transm ssion route

has two main channels and a subchannel (a total of three channel s),
that is, the left and right channels L, R and a second-type
acconpanyi ng sound channel A2. In these 5 channels L, R A2, for
exanpl e; acconpani nent, such as orghesira, as a main audio signal,
and a vocal as a sub- audi o signal, are recorded as audi o data
frame data 425 : in the audio frame 426. Mde "101" spéCifies t hat

t he transni ssi.on route _has three nain channels and a

subchannel (a t¥t F°oﬁaF80raBﬁ&ﬂnQF§?' FHQtSPE'P%HEuFQf ata (Com Xﬁﬂerght
Cecond- type accOMBaIHG: S6HRE CHERRLFL) 328 Combined ARCECERANERSD, Al
A2, f A ' h hest
and gui do. ngfggggeﬁgaggmas video HREE BFpTer SOE AL EROEAH A" BB R 0R O
| d I n t
N T e T
main changel s agdcéye §Hb§E§”3§|EhQashQ§§Est unit of the video data and

cell playback information on the cell (C_PBI) is created.
Then, as shown in step $277, the structure of the cells
constituting a program chain and the main video, sub-
picture, and audio attributes (the information obtained

10 in encoding the respective data items are used part of
these attributes) are set. Then, as shown in FIG. 33,
video title set information management table information
(VISI_MAT) 278 including information on program chains
and a video title set program chain table (VTS_PGCIT)

15 300 are created.. At this time, as the need arises, a
video title set direct access pointer table (VTS_DAPT)
is also created. The encoded main video data, audio data,
and sup-picture data (Com Video, Comp Audio, Comp Sub-
pict) are subdivided into specific packs. An NV pack is

20 placed at the head of each VOBU so that playback can be
effected in the order of time code of each data item.
With the NV packs arranged  this way, each data cell is
positioned so that a video object (VOB) may be composed
of a plurality of cells as shown in FIG. 6. A set of

25 such video objects is formatted into the title set
structure.

In the flow of FIG. 73, the program chain



of four channels), that is, the left and right channels 20 L, R
second-type acconpanyi ng sound channels A2-1, A2-2. In these
channels L, R A2-1, A2-2, for exanple, acconpani ment, such as
orchestra, as a main audi o signal and a femal e vocal and a nale
vocal as sub-audio signals are reqgqgled as audio data frane data
425 in the audio 25 frame 426. Mde "111" specifies that the

transm ssi on route has three main channels and two subchannel s (a
total of five chapnels), that is, the left and r

- 77 - WHGrRakion (%'G&)fwsqb‘%waedadébmﬁwmmf @ma

Al , and second acco nyi.n d channel s A2 - I n these
channels L, Al, %vfﬁe %Zthg‘i cabase Iy Ihe esy%ﬁﬁi‘? &%%?lc;r?r (Sys
acconpani ment, h or hestra and UId nel ody, as naln_audlo
signals and a chOLh 230%’ & er\’/%%léjrn%n%ataa r‘?aqae”g&gal &diSFsi gnal s are

rN:i‘?,rd?ﬂe operat i onaélfé’t aﬁﬂ%‘%ﬁ au(gf% sﬁr etrhesf de'ngow ne"?%cz%qsf'l t he
Dol by ACg3 st angpidh [GARddf &Pk Ble title set formatted as described
above. In the disk formatter system of FIG. 74, the
. memories 220, 222 in which the created title set is
stored supply these file data items to a volume
formatter (VFMT) 226. The volume formatterl(VFMT) 226
10 extracts the management information from the title sets
284, 286, produces a video manager .71, and create the
logic data to be recorded on the disk 10 in the
arrangement of FIG. 15. A disk formatter (DFMT) 228 adds
error correction data to the logic data created at the
15 volume formatter (VFMT) 226, thereby reconverting the
logic data into physical data to be recorded on the disk.
A modulator 230 converts the physical data created at
the disk formatter (DFMT) 228 into the recording data to
be recorded actually on the disk. Then, a recorder 232
20 records the modulated recording data on the disk 10;
A standard flow for creating the aforementioned
disk will be described by reference to FIGS. 66 and 67.
FIG. 75 shows the flow of creating the logic data to be
recorded on the disk 10. Specifically, as shown in step
25 5280, parameter data items, including the number of
video data files, their arrangement, and the size of

each video data file, are set first. Next, as shown in



10 di sk 10 having the logical formats shown in FIGS. 7 to 48

and reproduci ng the surround data or karaoke data w Il be described
by reference to FIG 4. In FIG 4, the solid line arrows indicate
data buses and the broken line arrows indicate control buses. 15
Wth the optical disk apparatus of FIG 4,_ the power supply is
turned on and an optical disk 10 is oaded, the system CPU section
50 reads the initial operation programfromthe system ROM RAM 52
and operates the disk drive section 30. Then, the disk drive 20
section 30 startsSEePr22@lehd whdeo (ranrgae Tbaﬁslﬁhr%ﬁ'@@ from themend
then fromthe volune and file structure area next, to the | ead-in

area 27 determ nll?l%f%l“% bPEfeand the V%@?%c?h?@a‘?’ﬁita”f#?’ém%‘ﬁ%t%ﬁje it

accordance with IS

fromthe 25 %‘F}br’?élg\?fa H‘T'ges??'ﬁc te e af%t?rl'oc?ft %’a’rlegld&tng%&d@%% ?c

posi tion on Lhe agidsalfl S d0oSRhnkBet N1 Uik YIAUE titre sel ™A% 30

- 78 - 5 arranged in that order according to the corrésponding
logical block number, thereby creating the logic data to
be recorded on the disk 10.

Thereafter, the flow of creating the physical data

to be recorded on the disk as shown in FIG. 76 is

10 executed. Specifically, as shown in step S283, the logic
data is divided into units of a specific number of bytes,
thereby forming error correction data. Next, as shown
in steb 5284, the logic data divided into units of
a specific number of bytes are combined with the created

15 erroxr correction data to form physical sectors.
Thereafter, as shown in step S285, physical data is
created by combining physical sectors. In this way, the
modulating process based on certain rules is performed
on the physical data created in the flow of FIG. 76,

20 thereby forming the recording data. Thereafter, the
recording data is recorded on the disk 10.

In the above embodiment, the optical disk of high-
density recording type is explained as the recording
medium, but this invention can be applied to another

25 recording medium other than the optical disk, for
example, this invention can also be applied to a

magnetic disk or another type of recording medium on



instruction to the disk drive section 30 to read the contents of
the volune and file structure area 270, and stores the data
tenporarily in the data RAM section 56 via the system processor
section 54. The systemCPU 5 section 50 extracts information about
the recording position and recordinggsize of each file and
managenent information necessary for other managi ng actions via the
path table and directory record stored in the data RAM section 56,
and transfers and stores these pieces of 10 information in specific

| ocations in thehsigh datrOgempe recordeshotitdn Mysically high  Then, the

system CPU section 50 acqujres a video manager 271 conposed of
files, startingSAAIFHinE danfidy - 0, by reference to the information

about the recording 15 position and, recording capacity of,egch fjle in
the Py st em RAVGEEHRE (1Rt piRntiond 13 SYERR HfARle for

From the syst emeROMRRIEEG AL Koo o the Felmation dldtod S0 %! ves
a read i ngtruct iu%é %oté‘%ca@aoqke Cﬁqj{ 53% FHI;O\(%T%%'“ on 30, acquires the
positions and sizes of a plurality o I'les constituting the video
manager 271 ¥ 1Kk Prddént DvEREEH OTa sy SR et Wollhmits
surround sound using a plurality of transmission
channels, can maintain compatibility easily with a
surround system, when thé plurality of channels are
‘10 applied to special use, such as karaoke, not being
limiting to surround use.
Furthermore, the system of the invention can
reproduce audio in various representation forms
according to the demands of the user in such a manner
15 that it can reproduce the transmitted audio data

according to the user’s selection or mix the audio data

items according to the user’s selection.



manager 271, and stores it in the data RAM section 56 via the
system processor section 54. 25 Now, the operation effected until
t he vi deo nmanager menu for selection of karaoke is displayed is
expl ai ned with reference to FIG 57. \Wien the nenu-search-process

- 79 - is started as shown in the ${ep_S10, th A IBNAH Replaced
i nformation management table (VM3 _NAT) 278 mﬁlch IS th éﬁ&ﬁh aRee
table of the video manager 271 is searched. By the H!“Hm Imu
operation, the start address (VMGM PGCl _UT_SA) 5 of t

unit table (VMGVCREEMSIT) 280 for the vi‘deo nmanager menu (VMGM) is

acquired. The VMGV PGCI unit table 280 is acquired, the nunber (a)
of | anguage uﬁltSA?VﬂEﬂ4ELFK§Fe%fC?WEF%?H@% nanager is derived from

t he t abl i nf ti P the table ur

000, oot b Shonn 1 o e Fearm mehnd f°r§EﬁBP§1“%F8ﬁn8f opheOEaEigRE
i nt VMGM LU_ S t !“ LU.

Sglgrﬁ{néd Then nﬁﬁ% §8§9Chaudl° dat%é[ﬁ?% gf ?%}%5 i %ﬁkﬁﬁiﬁ?l%

acqui r ed. 5Next

’fl&St code information items for determining a surround
mode and first and second main audio signals and first
sub-audio signal, and second audio data including a
second code information items for determining a special-
use mode and third and fourth main audio signals and a

10 second sub-audio signal, the fourth main audio signal

including a normally available accompanying sound and

the second sub-audio signal including one of normally

available and normally unavailable accompanying sounds;
means for sensing said first and second code

15 information items;

means for outputting one of the first and second
audio data; and

means for allowing the first and second main audio
signals or the first and second main audio signals and

20 the first sub-audio signal to output from the outputting

means in response to the sensing of said first code
information item, and setting said outputting means in a
selective setting mode in response to the sensing of
said second code information, in which the third main

25 audio signal is outputted from the output means, the

fourth main audio signal is ndrmally set in an available

mode and is outputted from the output means, and the

* [ L M S *



Is determ ned in-the.step.S13 whet her the | anguage code 15 (= b)
(VM&GM LCD) described in the search pointer (VM&GM LU _SRP) of VMGM LU

coi nci des wi th t'"RESH en Replaced code (= B) specified in the reproducing
apparatus, that u l default | anguage code. If the |anguage
codes do n th each othgn, _the nunber of the search 20
pointer is increnented (n = n+l) as shown inthe step S12 and

whet her the increnented nunber n exceeds the nunber (a) of the

| anguage units (VMGM LU Ns) of the vi deo manager, menu or not is

determ ned. Whe®&apnth feraudio signal oissayonmaddat A & nunber (a) of

the | anguage 25 units (V LU Ns) of the vjdeo nager nenu, the
retri ev?nggoperé’(’}a\Yr‘P"f ]t%é“"\’l\f/%ﬂaf‘ é@evﬁé‘rﬁ?‘]‘( \ﬁg@%mi)el%g outputte
termnated as shown i, the step S16. \Wen t he nunber . .
%80 - T Ghe (R G PERDET (R0 GRaTms SHbgERsta, fianal

(WNCMLUNS) Of i olbflet Tanaosty Bk add3 I Gibte ana cil®'ldlhd © the
5 sub-audio signal is outputted from the outputting means.
2. An audio system according to claim 1, wherein
said second data further includes a third sub-audio
signal which is normally set in the unavailable mode and
is prevented from being cutputted from the outputting
10 means or the third sub-audio signal is normally set in
the available mode and the third sub-audio signal is
outputted from the outputting means.
3. An audio system according to claim 2, wherein
the third sub-audio signal is the normally uﬁavailable
15 type. |
4. An audio system according to claim 1, wherein
the second sub-audio signal is the normally available
type.
5. An audio system according to claim 4, further
20 comprising selecting means for selecting the
reproduction of one or both of the normally available
accompanying sounds.
6. An audio system according to claim 3, further
comprising selecting means for selecting fhe
25 reproduction of one or both of the normally unavailable

accompanying sounds.

7. An audio system according to claim 1, further

* C L M S *



poi nter (VMGM LU-SRP). i.s-acqui.-red and the steps S13 to 5 S15 are
ef fected again. If it is determined in the step S13 that the

| anguage code (:TBF Replacedi hed in the search poi nt er
(VMGM LU SRP) of V s with the | anguage code (= B)
specified in the re appar atjys.— that is, the default

| anguage code, a VMGM | anguage unit (VMaGM LU) 252 corresponding to
t he | anguage code described in the search pointer (VMaV LU SRP) of

VMGM LU is acquired as shown in the step S17. . The nunber ) ]
( VMGM_PGC _Ns? SO BEme s d{;ﬁ \F&}Ptr%‘tﬂn%\ﬁe sub-andig Signal

00 (N i1 SRR o SR AR,
shom 11 11 S Shoiq s an e AL Bt BB AAPESE B35 19

entry type (= 1%E#ﬁmgcquired fromthe VMGV PGC cat egory .
(VMGM_PGC _CAT) . e menu ID (= "0001" or "0010") corresponds to

the VMGM Isanguage merg), Ohnyuﬁﬁhbi%b@t@ﬁﬂHccordiﬂgNFBh%IENENBEG§u§E%bE
address corresponding to the acquifed VMGM _PGC nunber is acquired

fromthe VMAVPGHonghdilsGihg #eans oy et ingV@AeL &H 1r@RBub-adti &9 'g Bgripandi ng
PCC is acquired fgr omthe VM&GM vi deo object set (VMGM VOBS) 276

in the available mode and allowing the third sub-audio
signal to output from the outputting means.
9. An audio system according to claim 1, further
10 comprising means for, in response to the first and
second code information items, displaying one of the
surround mode and the special-use mode corresponding to
the firsf and second code information items.
10. An audio system according'to claim 9, wherein
15 the fourth main audio signal and the second sub-audio
signal are the normally available type, respectively,
and said display means shows one or both of the normally
available type in the special-use mode.
11. An audio system according to claim 1, wherein
20 said transmitting means includes first and second main
channels through which the first and second main audio
signals are transmitted in the surround mode and the
third and fourth main audio signals are transmitted in
the special-use mode, and a first sub-channel through
25 which the first sub-audio signal is transmitted in the
surround mode and the second sub-audio signal is

transmitted in the special-use mode.

L



and PGC is reproduced as shown in the step S19. e e e e
- 81 - Therefore, a VMG nenu shown in FIG 58 is displayed
as one exanple. Wth the above nenu, one of the video This Sheet HastBegn Replaced
contai ning col l ections of hit songs sung by Si ngemlm ““ mlﬂu“
exanpl e, Beatles hit song collection 5 _ ,and Elvis Pre _
collection (1-a, 1-b) and the vi deo tTe set corresponding to the
kar aoke t hereof, in this exanpl e, Beatles karaoke hit song
col l ection and Elvis Presley karaoke hit song collection (2-a, 2-b)
can be sel ectéd. Mheaudhe &¥stemcadiordiony toldkin dis Where i
singers) are sel ected by operating a correspondi ng key on the key
operating and di%%+%y?ﬁ©n§@éFFbﬂg4mﬁée§rHF%_Udes lzstozm®e5¢ﬁirg menPﬁnu
f the video title set.for. karapke, , s reproduced according to e
?Iomchart shown §hannels theppghgghichsthe first apd $pcopdemain audio

ducti f th i deo_mapager . . nu, the system CPU section 50
hoquires the ot renondld Bl B emicted, in e purtoudd miode and T8 vol ue

nmenu 5

third and fourth main audio signals are transmitted in

the special-use mode, a first sub-channel through which

the first sub-audio signal is transmitted in the

surround mode and the second sub-audio signal is

transmitted in the special-use mode, and a second sub-

10 channel through thch the third sub-audio signal is
transmitted in the special-use mode.

13? An audio system according to claim 1, wherein
the third main audio signal includes a accompaniment,
the fourth main audio signal includes a melody line

15 serving as the norﬁally available accompanying sound
acting as a guide and the second sub-audio signal
includes a vocal serving as the normally available
accompanying sound sung with the accompaniment.

14. An audio system according to claim 2, wherein

20 the third main audio signal includes a accompaniment,

- the fourth main audio signal includes a melody line
serving as the normally available accompanying sound
acting as a guide, the second sub-audio signal includes
a vocal serving aé'the normally available accompanying

25 sound sung with the accompaniment and the third sub-

audio signal includes a vocal serving as the normally

unavailable accompanying sound sung with the _

* c L M S *



described in the information management table (VM3 MAT) ~~78-of-the
vol ume manager (VM3 ) 75 and attribute 20 infor’ﬂﬁ%ﬁ!ﬁetma%nmﬁég&f

and paraneters for reproduction of the video ni Set
into the video decoder section 58, audi o decod¢if] and
sub-picture decoder section 62 base n the attribute tion.

Further, the video processing section 201, 0 25 processing section
202, audio m xing section 203 and sub- _ pi cture reproduction
processing section 207 in the DA and reproduction processing

section 64 are seccampamiinEnt. - 82
- to the attribute information. When t he searching

operation for the videp. tiAn @udio systest aceoxdings ttar ode ias Isheherednt he
step S20 of FIG 59, the title set search pointer table (TT_SRFjT) :
279 is 5 t ERist &acand qaipdata fupthaninsfludes sy Sthdmdrebg aRANIo
section 52 and staqred therein by the above searchin operation
Next, the systemSGa0ade @bl saannd &and fhird audio sub-audio signals

5 includes two the accompanying sounds for a first vocal
sung and a second vocal sung, respectively.

16. An audio system according to claim 1, wherein
the third and fourth main audio signals includes an
accompaniment and a surround sound, respectively, and

10 the second sub-audio signal includes a vocal sung with
said accompaniment.

17. An audio system according to claim 1, wherein
said second data further includes a third sub-audio
signal and the second and third sub-audio signals

15 include accompanyihg sounds, respectively.

18. An audio system according to claim 17, wherein
the second and third sub-audio signals include a first
vocal song and a second vocal song, respectively.

19. An audio system according to claim 17, wherein

20 the second and third sub-audio signals includes
accompaﬁying sounds of one of the normally available
mode and the normally unavailable mode, respectively.

20. An audio system according to claim 1, wherein
said output means includes two or more main audio

25 channels and at least one sub-audio channel,
respectively.

21. An audio system according to claim 20, wherein

A



end address of ~the-title search poi nter table (TT_SRPT) 279 from
the title sear &ggornatlon 10 (TSPTlI) 292 and acquires
a video title gn?@ﬂéaﬁﬁés program chai n nunber (PGCN)
correspondi ng to nunber and the start address (VTS SA) of
the video title mthe title pgarch pointer (TT SRP) 293

corresponding to the entry nunber fromthe key operating 15 and

di spl ayi ng section 4. The systen1CPU section 50 ach|res a target
title set fromthe start addres SA).  Of t e title se

Next, video tutIEh§e%lFﬁFo?Prﬁt ?%ﬁoreW}nz@afb? $iana 15 axd ‘E‘i“fﬁ"ét'%%‘? i's

acquired fron1th video title. set 272

shown :cn FI G 13 éﬁ%adgin auc(l rélé 1 \ﬂ‘g? %E&) ] %"H%’ % tiz'él e
[ [ \/T 8 K [
set information oo, ;geaggsy (@gagﬁ mer)%@g.gamqf@ LRI | Iy FLG, 26 1

acquired fron1the nagenen otitle
o o Bkt 601108 €61 180 ara VIR S BRIT
audi o and sub- Slgnalspaféuasetgaﬁee@nfir&ﬁtm@%@m @ 18t d 104nnhd PEBand
(VTS_V_ATR _

the second sub-audio signal is outputted from the sub-

audio channels in the special-use mode.

22. An audio system according to claim 20, wherein

said output means includes means for mixing the fourth

10 main audio signal with the third main audio Signal at a
first ratio including 0 and the second sub-audio signal
with the third main audio signal at a second ratio
including 0 in the special-use mode and outputs the
mixed audio signal.

15 23. An audio system according to claim 20, wherein
the second audio data includes third sub-audio signal
and said output means includes means for mixing the
fourth main audio signal with the third main audio
signal at a first ratio including 0 and the third sub-

20 audio signal-with the third main audio signal at a third
ratio including 0 in the special-use mode and outputs
the mixed audio signal.

24. An audio system according to claim 1, wherein
the output means having output channels the number of

25 which is smaller than that of the audio signals included

in the audio data.

25. An audio system according to claim 22, wherein

YDA O



- 83 - VTS_A ATR, VTS _SPST_ATR) of video, audio-and sub-picture —-

data, the respective portions of the reproducing ratus.sh | n
FIG 4 are set according to the attributes thereg@.B & ﬁsﬂBéiaﬁﬁﬁéced

vi deo processing 5 section 201, audi o processing sectf

m Xi ng section 203 and sub-picture ygproduction pr

section 207 in the DJA and reproducti on processi ng section 64 are
set according to the attribute i nformation thereof. Further, it is
determned that the 10 video title set is karaoke based on the VTS

cat egory a (deagdr) vakee 1ok satpetivste Pakio ols afsperifiprealns ng
apparatus are set for karaoke reproduction. The start address

(VTSM PGCl UTSA) &id thedefault valype pek s (seeand ¥agi® paoiOum) 300 for
the video 15 tit%g Se,én nmen jéa(VTS Gr‘l}i})\s ac uj red 1“_1;‘P‘raoc atiQne 2v:’j’de title
set information manat®medt?t ( %) WY ¢ S
operation. Iher o el ¥ VRS 40 el Sain i, S RASERIYAGE 0
o 80, 10T Ui W dordlys gt G GERAGY QI FRTLY 00, o
(VISMLUSRP) 27. An audio system according to claim 1, wherein
the second audio data includes a third sub-audio signal,
the fourth main audio signal includes the accompanying
sound of the normally available type, and the second and
10 third sub-audio signals of the normally available type
include accompanying sounds, and said output means
includes means for mixing the fourth méin audio signal
with the third main audio signal at a first ratio
including 0 and one or both of the second and third sub-
15 audio signals with the third main audio signals at the
same or different ratio including 0 , in said special-
use modes. |
28. An audio system according to claim 1, wherein
the second audio data includes a third sub-audio signal,
20 the second and third sub-audio signals includes a first
vocal song and a second vocal song, and said output
means includes means fof mixing two accompanying sounds
of the first vocal song and the second vocal song with
the second main audio signal at the first and second
25 ratios both including 0 , in said special-use modes.

29. An audio system according to claim 28, wherein

said output means has means for switching mixing ratios

ML



351 is determ ned as shown in the step S21. The search - _pointer
(VMGM LU _SRP) 3517 of "VMaGWLU 352 is acquired as shown in the step

S22. \Whet Iias Shéxt Hba B ieage (= b) 25 (VTSM LCD) described in the
mmma)% 351 of VMGM LU 352 coincides with the

search poin
| anguage co

) specified in_tggsrgproducing apparatus, that
- 84

: - the default
| anguage code or not is determ ned as shown in the step S23. If the
| anguage codes do not caqincide wi th each other, the nunber of the

search poi nter Petween foux,positdcss eRd-optpptasneisher saise fdxst s24

and 5

of the |anguageVBf
not is determn
(a) of the lang
the retrieving
term nated as s

‘the first specific ratio in a second position and

5

10

15

20

25

mhetherﬁhhe I ncrenent ed, nunber, n exceeds the nunher (a)
S

SPOESHPEUSRIP SPCPRE ¥PEad BPPgein @ firsy yenu or

gg..@hen the nunber n is s%t £ 5i L.arger. than the nunber
g& Ry s™¥es °n&VT§ﬁEEU_ﬁ§f of HPAENG Ya5h Hfe set menu,
Wicmpg LA B 1B, IbEER AR R RSO T

outputs the mixed signal, mixes only said second vocal
song with the accompanying sound of the second main
audio signal at the second specific ratio in a third
position and outputs the mixed signal, and mixes said
first vocal song and said second vocal song with the
accompanying sound of the second main audio signal at
third and fourth specific ratios in a fourth position,
respectively, and outputs the mixed signal.

30. An audio system comprising:

front left, front center, front right, back left
and back right speakers;

transmitting means, having front left, front center,
front right main audio channels and back left and back
right surround audio channels, for transmitting audio
information that includes a first and second code
information items for determining a surround mode and a -
special-use mode; and audio data which includes first,
second and third main audio contents corresponding to
the front left, front center, and front right main audio

channels corresponding to the front left, front center,

.and front right speakers, and first and second sub-audio

contents corresponding to surround audio channels

AR



I's small er than the nunber (a) of the |anguage units = (VISMLUNs) of

the video title set nenu, the process returns to the step 822 then
the n-th VISMLU search 15 poi (VTSM LU SHF%SSE%&HSSE@ﬂUR

the steps S23 to S25 are effected agai n.

determned in the step S23 that the nguage SNILG@
described in the search poi nt er (V LU SRP)

coincides with the 20 | anguage code (= B) speC|f|ed |n t he reprodu0|ng
apparatus, that is, the default |anguage code, the VISM | anguage
unit (VTSM LU) 3SOTEBFPeBgdndi &g tbetheck left am%ﬁ@e%berkﬁme %e%%#eﬁed in

the search pointer LU, SRP 1 _of LU IS ac red as
shown in the 25 @?éﬁss%7r STRENNT; %l uﬂb%?t gN@?é

VTSM PCCl s . LS gquhreg fromthe VNGNIIanguage unlt |nfornat|on
(VISM LU ). Next IPEQTRREGRY ASPRB step S28, a VISMPGC

e pointer (SASPGRA T SRR ok 5 bbafh LoD e ISRESHS o

5 said first code information item, converting the first,
second and third main audio contents into a first front
left, first front center, and first front right main
audio signals and the first and second sub-audio
contents into a first back left and first back-right

10 surround audio signals in the surround mode; and

generating means for generating a second front left,

second front center, and second front right main audio
signals from the first, second and third main audio
contents, and generating a second back left and second

15 back right surround audio signals from the first and
second sub-~audio contents in the special~use mode in
response to the sensing of said second code information
item,

said generating means including means for

20 selectively setting the firsf, second and third
selection modes, and means for allowing second main
audio contents to be converted into the second center
audio signal as a first type accompanying sound in
response to the set.of the first selection mode and

25 preventing the second main audio contents from being

converted into the second center audio signal in

response to no set of first selection mode, and allowing

R ) R



a VISM PGC nunber corresponding to the nmenu ID (= "0001" or "0010")
and corresponding to the éntry type (= 1) is 5 acquired fromthe

VTSMPGC cat egory qw&g@m& RepibB& menu 1D (= "0001" or "0010")

corresponds to the guage nmenu or VISMtitle nenu. The start
addr ess 'LBE
VTSM PGC nunber |s a

SM_ PGC rresponding to the acquired
1 e VTSM ] search 10 poi nt er
(VISM_PGCI _SRP), and corresponding PCC is acquired fromthe VISM
vi deo obj ect set (VISM VOBS) 276 and PGC is reproduced as shown in
the step S29. at least oneliaf dthe £instvEdreasoitbwubiau@iQ mtents
di spl ayed as one exanple. The above nenu provides a video title 15

set, in this exdRe conpersed |1t1'}fé3 sfe‘trs(?oﬁféyﬁl?n(ﬁerﬁ?% sub-audioyy F i s

Pr esl ey karaoke hi ng col |l ecti and one t he, program chai ns
(PGCs) of the T IS.EnAI3 BY 7 HECABh TP accompeaww@ S5t 60 Krdpnse

oy operating afd G Tot i shs,isesBE Mo %@é%&s A e o,
sub- menu, ST 1&@%%4%55 g S dddi o Shown

in FIG 6f S deS Si nce streans are

prepared as the {iyPidI, ﬁ)&* E[;g% rgﬁ%g&
provi der can prepareool yri cequnes 0 & cDn\Yaerrité%(sa llqgtﬁjgufté'ggsgsuc

English, Japanesgcd#i Mlb-audio signals in response to the set of the

second mode or third mode.
31. An audio system according to claim 30, wherein
10 the generating means includes se;ection means for
selecting the reproduction of the first- and second-type
accompanying sounds.

32. An audio system according to claim 30, wherein
said second-type accompanying sound is limited to a

15 normally available accompanying sound selectively made
unavailable.

33. An audio system according to claim 30, further
comprising means for, in response to a first and second
code information items, displaying one of the surround .

20 mode and the special-use mode corresponding to the first
and second code information items.

34. An audio system according to claim 33, wherein
said display means shows the first- and second-type
accompanying sounds clearly in the special-use mode.

25 35. An audio system according to claim 30, further
comprising output means for outputting the first and

third main audio signals, having the two output channels

AR



French and_display the.sub-picture of corresponding | anguage in
synchronismw th the nusrc by use of

- 86 - ThlSShee'tH %89g i nformati on (SYNCI) shown in FIG 51.
Furt her, trng one of the eight audio streans ca
prepared a That is, _ j91 — the audio stream contai ni
only the nusi cal perfornance t he "audi o stream containing the
nmusi cal performance to mhrch a guide nelody is attached, or the
audi o stream contarnrdgéghe musi cal performance together witht
partner's voi cExsm yhiigh ehiy Heonte| rftepnd\WEmpigharigght main aydjeo
selectable itens is selected fromthe nenu, a 10 program chain
correspondi ng -9 S ARt QUERYHLY s reproduced
the nmenu (VISM for_the video t|tIe set S, Si
structure, the stari®addfeEudier COI)dlng t°of°1t r%ed’}t?&'eé&
(VISM VOB) 295 fo‘d ou upl:(l)é éggns :L.éncluci/els-:d(?t(t)ea;.[r{st lteorseitttl:lcfn accgué derItrronf
video title set®
5 main audio signal with said front left and front right
main audio signals at a first ratio including 0 and said
back left and back right surround audio signals with
said front left and front right main audio signals at a
second ratio including 0 in the special-use mode and
10 outputs the mixed signals.
37. A recording medium comprising:
a data area in which an data array in which a first

and second code information items for determining a
surround mode and a special-use mode and audio data

15 corresponding to two or more main audio channel contents
and at least one sub-audio channel content have been
stored, and type information indicating that the type of
said data array is of audio data and management
information including playback information determining

20 the order in which each unit data item in said array is
to be reproduced, have been recorded.

38. A recording medium according to claim 37,
wherein said audio data includes an accompaniment signal
on accompaniment corresponding to a main channel content,
a vocal sound signal serving as a second-type

25

accompanying sound sung to the accompaniment, and a

melody line serving as a first-type accompanying sound

* c L M 5 *
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i nformation managenment table (VTSI _MAT) 298 shown in FIG 26 and
the menu of the video title Set is displayed by the video object
set (VTSWOB) 295. TmSShmﬂHasBea{H% - pi cture stream and audi o stream are
changed 20 accor mchart shown in FIG 62. First,
selection of the sub- or audhgzstreantor change
thereof is specified on shown i'n~t he step S30. In this
exanple, it is supposed that the X-th streamis specified. After
the specification, the nunber 25 (n) of audio streans or the nunber
(n) of sub-pict gcking as a guigdendin $ingng da HhemSErONASTYRE or

VTS SPST_Ns of t he VTS nanagenent tahle ggrs MAT) 298 in the video
- 87 - ACCOMPAIFLNEh SN SRFFeshodiad 10 shEwb-chammelst ep S31.
Whet her the selected X-th streamis snmaller than the nunber (n) of
the streans is & Yted as shomn in the step S32. If the nunber X

f th I d h ,
Tt iee o O et or e REEOFOLD0, BESGHN AGCOLRARN C ROLSr adent

5 wherein said audio data includes an accompaniment signal

on accompaniment corresponding to main audio channel
content, a surround signal correspon&ing to main audio
channel content as the first-type accompanying sound,
and a vocal sound signal on singing to said

10 accompaniment corresponding to a sub-audio channel
contents as the second-type accompanying sound.

40. A recording medium aceording to claim 37,
wherein said audio data includes two second-type
accompanying sounds for a first vocal song and a second

15 vocal song.

41. A recording medium according to claim 37,
wherein said audio data includes two second-type
accompanying sounds for a first vocal song and a second
vocal song.

20 42. A recording method comprising the steps of:
creating an array in which a first and second code
information items for determining a surround mode and a
special~-use mode and audio data corresponding to two or
more main audio channel contents and at least one sub-
25 audio channel content have been stored;
creating type information indicating that the type

of said array is of audio data and management

A )RR L



and the stream sel ecting operation is interrupted. If - the nunber X
of the selected streamis smaller than the nunber n of the streans,
PGCI _AST_CTL or PGCI _SPST_CTL 10 s acquired as audireis Shest Has PédH REpRiced
stream contr ol i nformati on on a streamwhich is aval I

sel ected PGC fromthe PGO general informatjpn (PGC_G) a“mﬂmyHmu”m
corresponding to the selected PGC as shown il t he - ste . e
sel ected stream of the nunber X is not 15 contained in the mavail abl e
streanms as shown in the step S34, it is determned that a
correspondi ng stirfegmation inglydingrekayhaghdinfrrnatiomdetemminng
operation is interrupted. |If the selected stream of Ige nunber X is
contai ned in theth® REFPELIR Which RaGRk WhbhyPata (HePmobn sald@rFrapgas pe
audio streamattrihute éVTSAST%g?tgygr sub-picture streamattribute
(VTS_SPST_SPST) &t Rfereproducedy aded stream of the number X is acquired
as shown in the st S35. According:.to the acquired attribute,
attribute paraneters 5?%°’§‘§ ngst %O%eﬁlmec?%felrsst%parggéecozgﬁj Coé‘?\lext , the
stream nunper X j m . | n step
S37. If t% st reiér?nfénﬁan%gfo?sf%%h%’ M@E&%aetﬁ eol,l %ﬁ%ﬁ oén&gf

sel ecting and reprdiGhd9 dinformation in a data area on a recording

medium,.

43. A method of transmitting and reproducing audio
information including a first and second code
10 - information items for determining a surround mode and a
special-use mode and audio data corresponding to two or
more main audio channel contents and at least one sub-
audio channel content, said audio reproducing method
comprising the steps of:
15 sensing said first and second code information
items; |
converting the audio data into two or more main
audio signals and at least one sub-audio signal in the
surround mode in response to the sensing of said first
20 code information item;
converting the audio data into main audio signals
and sub-audio signals in the special-use mode in
response to the sensing of said second code information
item and generating not only a normally available first-
25 type accompanying sound selecfively made unavailable, by
using at least one of the main audio signals for special

use, but also a selectively available second-type

R



- 88 - specific streamis term nated as shomn in the step S38.
When a programchain, that is, a concrete song is-- specified on the

key operating and displ ayi ng section 4, Fﬁ gﬁé&ﬁﬁ% Hla6dtai N is-
follomnng ﬁh iiﬁi

searched for according to the . 5 earchlng
procedure for the programchain is I|m gran1cha|n
for the titles in the video title s¢€ and ure

can be used for searching for the programchain for the menu in a
case where the nmenu is constructed by the 10 rogran1cha|ns in a

rel atively conplaceespanping sduad normallzttamu%ﬁdﬁal@h% by usin@grafyr am
chain information table _éVTSPGCIT) 300 in the video title set (VIS
shown in least omeypfchaid gubcaudie $¥H@#&§fﬁ#&%enent tabl e

(VTSI MAT) 298 of the viﬂeo title set |nf§rnat|on VISI) 94 is
acquired and i nformat¥9 e?%ﬁ?ﬁF%ﬁ?T??Pﬁﬁ uckien oL the fl{ﬁ?;;ﬁ ram chain

I nformation table sho f etched. The nunber
( VTSPGCNs)  of th%e‘b‘?Bén‘éW%hiFﬁnganYmg ERH*1n FIG 27 and the end

addr ess (%%SPGCITEA)4Qt An audio QSP&QQLElﬁSOmQEEQECQHééfSlﬁé0@6the

informatio
claim 43, further comprising the step of selecting the

reproduction of the first- and second-type accompanying
sounds.
45. An audio method of transmitting or recording

10 audio using a plurality of transmission channels, said
audio method comprising the steps of:

providing a surround mode and a spécial mode;
transmitting a flag signal indicating one of the
modes;

15 providing two or more front channels that transmit
audio signals to be outputted from front speakers and
one or more surround channels that transmit surround
signals in the surround mode; and

transmitting main signals via at least one of said

20 ‘front channels, transmitting a selectively unavailable
first-accompanying sound via at least one of the rest of
said front channels, and transmitting a second
accompanying sound selectively used or selectively made
unavailable via at least one of said surround channels,

25 in the special mode.

46. An audio method comprising the steps of:

providing a maximum of five transmission channels;

A



20 (VTSPGCI TI) 302.

I S speci
4,

FIG 30 and the st
corresponding to th

fied

When t he nunber of the program chain
- by means of the key operating and di splaying section

e VTSPGC 25 i nformati on 104

t he cat@ﬁgﬁé ( e@ﬁk@ﬂé&é}i of the program chain shown

pornter (%% PGClI TSRP) 303 shown in FIG

fromthe VISPGCI T (

and - 89 - correspondi ng
to the specified nunber. Based on the category of the pro ram
chain, it is deterni Ré§eamdning front, chenpedsoinei P@@P&%ﬁc

karaoke. Further t he r.am chai eraI orngt.ion. (P

shown in 5 Pémlé:lar detehavihit By oned art o rdalt: SAkiCesd =58

(VTS_PCGCl _SA) .
acquired by use
reproduction ti

gener al

10
5

10

15

20

25

he u%g_ F‘%’r f the & Eaﬂ‘e%*galsge%i(egeén& )a fl‘—’r?(’t%hé?'g?‘t
gEn%brnﬁtloﬁpfﬁéév , ELthEéfgétaaggrégge?%FngPTé the

outputted from a front center speaker, and

determining surround channels to be channels that
transmit a left surround audio signal and right surround
audio signal to be outputted from a back left speaker
and a back right speaker, respectively, in a surround
mode; and

transmitting main signals via“ the channels that
transmit said left audio signal and right audio signal,
transmitting a selectively unused first accompanying
sound via the channel that transmits said central audio
signal, and transmitting a selectively used second
accompanying sound using said surround channel, in the
special mode.

47. An audio method according to claim 46, wherein
said main signals are used to transmit accompaniment,
said second accompanying sound is used to transmit
singing to said accompaniment, and said first
accompanying sound is used to transmit melody lines
serving as a guide in singing in the second accompanying
sound. |

48. An audio method according to claim 46, wherein
the number of the first accompanying sounds and/or

second accompanying sounds is larger than one and there

T

in

VISPCCI TSRP) 303 are acquired

28



C POSIT_SA) of the cell reproducing information table (C_PBIT) and

cel l posi{ien infernation table (C PCSIT) . 108 described in the
genera § are acquired. Further, an identifier
(CVCBI V|deo object and a cell identifier nunmber (CIDN)s
shown are acquired as cel,) position I nformation
(C_PQCsIl) s 7 fromthe start a ress (C PBIT_SA.
Further, cell reprodu0|ng information (C _PBI) shown 20 in FIG 36 is
ach|red fromthe start address (CPCSIT SA), and the start address
(C_FVOBU_SA) of a¥f as many tyaramiggionshannelfe ag drhergidras first and
(C_LVOBU SA) of the | ast, VOBU in_the cell of FIG 36 described in
the . repﬁﬁﬁﬁﬂq(ﬂFQQWEﬁWﬁ&QQHﬁqqﬁﬂﬁ) are acquired and a 25

target cell is searc d for cel | produc N IS set by
sequential ly deter m hg pt’hé’“’rcg‘ﬁr ing LS CJ‘?QH‘ B r FETEY 1o

Ehgon?p of progrqps égconéaaccompanylng sound is made up of a first

5 singing and a second singing.

50. An audio method according to claim 45, wherein
said main signals are used to transmit accompaniment,
the surround signal of a main signal is transmitted as
the first accompanying sound, and singing to said

10 accompaniment is transmitted as the second accompanying
sound.

51. An audio method according to claim 40, wherein
the number of the first accompanying sounds and/or
second accompanying sounds is larger than one and there

15 are as many transmission channels as there are first and
second accompanying sounds.

52. An audio method according to claim 51, wherein
the second accompanying sound is made up of a first
singing and a second singing.

20 53. An audio method according to claim 45, wherein
the number of the fifst accompanying sounds and/or
second accompanying sounds is larger than one and there
are as many transmission channels as there are first and
second accompanying sounds.

25 54. An audio method according to claim 45, wherein
in a case where the transmitted audio signals are

outputted via output channels the number of which is

AT



t he PGC program map (PGC_PGVAP) 306 shown in FIG 31. The thus

determ ned data cells 284 of the program chain ar e--sequenti al+y-- - —-
read out fromthe video object set 296 and input tg.t e t%?RA '
section 56 via the system 5 processor section 54. Tﬁ’ een Raplaced
I's supplied to and decoded by the_ vjgeq decoder secti I
decoder section 60 and sub-picture decoder section 62, o]

t he signal conversion by the EVA and reproduction processing

section 64, and an jnmage is reproduced on the nDnltor sectlon 6 and

sounds are smal %%Fo%l%’édth?'én?f @%%@%k%rt}é%&‘fglbﬁ@’? gthe audio
Next, the operation the time when the, audio am sj s shown
in FIGS. 13 to 1%-972}fchapechepn transmitird, Jhen iﬁr’r‘f '{J(H%r ’gﬁg’ta??e

kar aoke node, haye. bee tran fer romt he stem%{(gces

section 54, wil Ilndlc‘-"ges bgh%xi?%?h% ?Urﬁ‘i’é‘?’ta%rf bsyecr re%éxgl
FIG 3.
means n%‘ré?ﬁ ?‘f&?@‘ pé&’fé’sfﬂsée&é&&@(e?ndylﬁ&ms% r},eg ?Le

320 for data managene froman-audi o

audi o packpt 1S A2K6R Pty Ri 8RR dnaPlar o SEHOrdAldadlid o e packet

header 321, substream | audl o frarre poi nter 422 are cut

of f fromthe audtprst ratlopﬁﬁ&fﬁdﬂ %0 04 én fRNBife 420r SONEIAEAE] rmeatﬁbe
audi o data 423 are inputted e decoder section 60 of FIG ‘one

and said second accompanylng sound is mixed with said
main signal at a second ratio including 0 given by the
second control means and then the mixed signals are

10 outputted.

55. An audio method according to claim 45, wherein
in a case where the transmitted audio signals are
outputted via two output channels, when said flag signal
indicates the special mode, first and/or second control

15 means are provided, said central audio signal is mixed
with.said left audio signal and right audio signal at a
specific ratio or a first ratio including 0 given by the
first control means, and said left surround audio signal
and right surround audio signal are mixed with said left

20 audio signal and right audioc signal at a second ratio
including 0 given by the second control means, and the
mixed signals are outputted.

56. An audio method according to claim 54, wherein
the default value of said first ratio is determined to

25 be a specific value and the default value of said second
ratio is determined to be 0.

57. An audio method according to claim 55, wherein

| RER 0



after another. The audio franme data 425 conposed of 25 audi o bl ocks
ABO to AB5 conplying with the AC-3 standard “and - contdained i'n the

i nputted audio frane data 426 are decodeﬁ“§$ﬁ%ﬁﬁ§ﬂggﬂ$i =T oTo)

converted into, for exanple, 91
- 5-channel audi o signals. The conver ted imu&lln “HIH“L/

pass through the down mixer 161 and are inputted t
converter 160, which converts theminto anal og data. The bit
streaminformation BSI conformng to the 5 AC-3 standard contained in
the frame headerthe/default valugarkeshid finstroet iserisordatggmirned o node
of the audio frane is found to_be the surround node fromthe bit
stream node (bsrkRl)2 i FPedhkl k@ ertngand theydeftrata e of said ggcond

vi sual i ndications of the surround node will 10 appear on the display
unit 169 as showf P Figs detgemined to ARyiGionally, the contents of

Cnthe bit ¢ stoBamihKHR MREIRY SRS fo0E 1A Sudreseal
o the cog espor o SO ROEs U A dhi Bt WA S hnats are

outputted via output channels the number of which is

smaller than that of channels through which the audio
signals have been transmitted, when said flag signal
indicates the special mode, a plurality of first and/or
10 second control means are provided, said plurality of
first accompanying sounds are each mixed with said main
signal at a specific ratio or a ratio including 0 given
by the first control means, and said plurality of second
accompanying sounds are each mixed with said main signal
15 at a second ratio including 0 given by the second
control means and then the mixed signals are outputted.
59. An audio method according to claim 51, wherein
in a case where the transmitted audio signals are
outputted via output channels the number of which is
20 smaller than that of channels through which the audio
signals have been transmitted, when said flag signal
indicates the special mode, a plurality of first and/or
second control means are provided, said plurality of
first accompanying sounds are each mixed with said main
25 signal at a specific ratio or a ratio including 0 given
by the first control means, and said plurality of second

accompanying sounds are each mixed with said main signal

RN O R



15 fromthe correspondi ng speaker. For exanple, when the

surround node is on.and 5- channel speakers 8L, 8C, S8R 8LS, and 8RS
for reproducing surround onnes 5-channel audio signals L,
C, R RS, and LS ar® ea e Ke Jected to down-mi xi ng at the down nixer
64, but are 20 a I“' m producgg at the 5-channel speakers 8L,
8C, 8R 8LS, and 8RS. the S&hsed bit streaminformation BS
i ndi cates the surround nDde and only 2-channel - speakers 8L and 8R
are connected to the system the 25 5-channel audio signals L, C, R
RS, and LS wi |l labea second sabjiectisdludidgwd- gixengbut thaesdocondni xer 64.

At this time, the paraneter related to mxing witten

- 92 - contrad beanst pednthenothat nére@ssigaaleadreyovhputted.
control circuit 168, which generates a default m xi ng signal _ as
expl ai ned earlier. B8-thBnpaadio method apeo¥Rdingreterclai® 33 rRRERHR xi ng
coefficient

in a case where the transmitted audio signals are
5 outputted via output channels the number of which is
smaller than that of channels through which the audio
signals have been transmitted, when said flag signal
indicates the special mode, a plurality of first and/or
second control means are provided, said plurality of
10 first accompanying sounds are each mixed with said main
signal at a specific ratio or a ratioc including 0 given
by the first control means, and said plurality of second
accompanying sounds are each mixed with said main signal
at a second ratio including 0 given by the second
15 control means and then the mixed signals are outputted.
61. An audio method according to claim 49, wherein
in a case where the transmitted audio signals are
outputted via output channels the number of which is
smaller than that of channels through which the audio
20 signals have been transmitted, when said flag signal
indicates the special mode, first and second mixing
ratio control means are provided, and said first singing
and second singing are each mixed with said main signal
at a first and second mixing ratios including 0 given by
25 the first and second mixing ratio control means
respectively and thén the mixed signals are outputted.

62. An audio method according to claim 50, wherein

A



5 generator 167 generates a specific mxing coefficient and

suppties-it to the down m xer 161, whi ch produces a m xi ng signal
cor Q0diBdeA Repiaced m xi ng coefficient. FIG 64 shows

xing with a 10 specific mxing coefficient in the
sufro?ﬁ%ﬁ‘“‘“‘ﬁ“‘? The circuit shown_iRQqfl G 64 corresponds to the
down |G 64, the output side of an adder AD1 is
connected to a left output channel Lo and its input side is
supplied with a left and 15 center channe] audio sj gnal s Land C. It
is al so igygpiGase where the ttrﬁﬂﬁ“émdcm & Ssiafifal

LS via a switch SW.. The, out put S|de an addﬁ .S cqnnected

to a right outpPRtBEHRY YRE Snfput c anﬂ?%? unkeF é?D efwith a
right and center cha el S| .S S -
supplied s %'31’? q’iﬂﬁ gﬂr?guéﬂ% hﬁ?&ﬁgg' }bl % \afl’\luéﬁé)

switch SW2. e, rated by

the control ci rcwgtn ]'tsne a\é)ly‘h'r cui ws& rgé_? rou%atl@%%ege%gﬁ%’ an

operatinggstat e.;ndife SI R f i lelnﬁ}zfeg tﬂrst and g8c9A4¥W M:iﬂx{ge” in the
S -

bi t streamlnformatlo Jits concerning the first specific
m xing coefficigftio control means are provided, and said first singing

and second singing are each mixed with said main signal
at a first and seéond mixing ratios including 0 given by
the first and second mixing ratio control means
10 respectively and then the mixed signals are outputted.
63. An audio method according to claim 58, further
comprising the step of providing mixing ratio switching
means with four positions, which outputs neither said
first singing nor said second singing in a first
15 position, mixes only said first singing with said main
signal at the first specific ratio in a second position
and outputs the mixed signal, mixes only said second
singing with said main signai at the second specific
ratio in a third position and outputs the mixed signal,
20 and mixes said first singing and said second singing
with said main signal at a third specific ratio in a
fourth position and outputs the mixed signal.
64. An audio system comprising:
transmitting means for transmitting one of first
25 and second audio data, the first audio data including a
first code information items for determining a surround

mode and first, second and third audio signals, and

TR OO A



- 93 - the control circuit 168 will generate a contral _signal

Cont for closing the swtches SWL and SW2, thereby cIOS|ng the
switches SWL. and SW2. As a result, the left putThig éESEbedeﬂ
ri ght output channel wll output 5 t he follomnng

+ 0.7C + 0.7LS Ro = R+ 0.7C 4 7RS

parameter related to mxing witten in the bi t strean1|n orna

BSI is of bits concerning the 10 second specific mxing coeff|C|ent,
the control circuit 168 will generate a control signal Cont for
openi ng the secoRrg, aehie dpta ahrcBwring @r%ﬁﬂpftﬁbm% -"Eﬂfé’@%ﬁ‘%kﬂfbs SWL
and SW. As a result, the | eft output channel] Lo and ght ounfut

channel will outbte™* hEOF cReEarmEping sa sPe°1a1‘4§F'mng-QP@Tfourth an

Ro = R 0.7C f t BSI
Codi cates ihe spBbTER AuGigoBEEnalE, e bl Dl AL B1ghSY "B Rl iRy

one of -normally available and normally unavailable
5 accompanying sounds;

means for sensing said first and second code
information items;

means for outputting one of the first and second
audio data; and

10 means for allowing the first and second audio
signals or the first, second and third audio signals to
output from the outputting means in response to the
sensing of said first code information item, and setting
said outputting means in a selective setting mode in

15 response to the sensing of said second code information,
in which the fourth audio signal is outputted from the
output means, the fifth audio signal is normally set in
an available mode and is outputted from the output means
or the fifth audio signal is normally set in the

20 unavailable mode and the fifth signal is outputted.

65. An audio system according to claim 64, wherein
said second data further includes a sixth audio signal
which is normally set in the unavailable mode and is
prevented from being outputted from the outputting means

25 or the sixth audio signal is normally set in the
available mode and the sixth audio signal is outputted

66. An audio system according to claim 1, wherein

A, 0O W



t he 5-channel audio signals are subjected to down- 20 m Xxi ng_accordi ng

to the select signal fromthe i nput section 164 at which one of the
choi ces appearing on the display unit 169hik §bedi tlas Bearl Rep

In the special -use m xing node, the surround n1X|n |C|ent
generator 167 is kept in an inoperative 25 ,, C|al use

m xi ng coefficient generator 165 s iept |n an operative .

t he basis of the control signals Ucont-1, UCont-2

- 94 - generated at the control circuit 168 according to

t he choi ce sel ecthel feuxth angufifeltawdiacmignak include aeoppARYingidi o
si gnal s under go domn m Xi n Specifically, when it is found from
the bit stream Sounds rﬂ%leg‘%%s%mab}bﬁ%‘éms%@k]e%l tyre AR ARG MU IHN
BSI that the node of the audio franes is the speci al node,

i ndi cations of t}H# ble e, respecti¥Rly¥- on the display unit 169 as

shown in FIG 638 67. An audio system according to claim 66, further

5 comprising selecting means for selecting the
reproduction of one or both of the accompanying sounds.

68. An audio system according to claim 1, further
comprising means for selectively setting the second sub-
audio signal in the unavailable mode and

10 prevent the second sub-audio signal from being
outputted from the outputting means.

69. An audio system according to claim 64, further
comprising means for, in respohse to the first and
second code information items, displaying one of the

15 surround mode and the special-use mode corresponding to
the first and second code information items.
70. An audio system according to claim 69, wherein
- the fourth and fifth audio signals include accompanying
sounds, respectively, and said display means shows one
20 or both of the types of the accompanying sounds in the
special-use mode.

71. An audio system which not only enables the
application of the surround system standard to special
playback uses but also eésily maintains compatibility

25 with a surround system, substantially as hereinbefore

described with reference to FIGS. 3 to 76.
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In addition, on the basis of the audio code node 10 (acnod) of the bit
streaminformation BSI, the contents of the channels is displayed.
Such node representati on enabl es the reproduction of special

use according to the user's liking. FIG 65 shows an exanpl e
of down-mxing in the 15 first speciajzyse mxing node. The circuit
of FIG 65 al so corresponds to the down m xer 161. I n
FIG 65, the output side of an adder ADL is connected to a left

out put channel Lo and its input S|de [ .Su0p|led with a |eft audio
signal L. It is also 20 s@bstragtopfathe  Disgd osULe o kESFpaddi ng sound
A2-1 and a first-type acconpanyi ng sound Al via switches SW and

SVB, respectively. <} M $t ddedielr ARABIES THE ~ connected to
a right output chanpgpy] N (OF ITH#IISURROUND SY¥sdEM STNMAREd with a
right channel audi oqg gp¥lcrAL, IHLAVHACK USES MUsSoasiswplEmsing th a

second-type acconpanyierAoe dCOMPATIBIRIPY LI A | SGRROYNE STSTEWanyi ng.
sound Al via a switch SW2 and the switch SWB, respectively. _

5 When an audio stream signal is transmitted, the bit

stream information for determining the surround mode and
special-use mode, including karacke use, is sensed from
the signal at a mode sensor (163). After the surround
mode has been sensed, the audio data is converted by a
10 decoder into a front left, front center, and front right
main audio signals and a back left and back right
surround audio signals in the surround mode, which are
converted into analog signals and outputted to the
corresponding speakers (8L, 8C, 8R, 8LS, 8RS). When the
15 | special-use mode has'been sensed, by using the central
main audio signal of the front left, front center, and
front right main audio signals and back left and back
right surround audio signals converted at the decoder, a
normally used first-type accompanying sound selectively
20 made unused, for example, qguide melody, is generated. In
addition, by using the back left and back right surround
audio signals, a normally unused second-type accompanying
sound selectively used, for example, vocals, is generated.
The first- and second-type accompanying sounds, together
25 with the front left and front right main audio signals,
are reproduced selectively. Consequently, a system that

transmits surround sound using a plurality of channels



- 95 - When the node signal witten in the bit stream

information BSI of FIG 55 indicates the special- use node, the
user is allowed to decide whether the acconpanyi ng sound Al should
be used or not. 5 Specifically, on the display unit 169, a choice for
use/no use of acconpanying sound Al, A2:1,3qr _A2-2 appear as shown
in FIGS. 63A and 63B. By selecting the choice at the input section
164, the control circuit 168 generates control si gnal s Ucont-1 and
10 Ucont-2. It is apparent that in the CIFCUIt of FI G 65, the

user may changEaPh@a§W¢FéWe§°9WEt1§%ﬂltY with a;syraund, systep easiddd of
generating the contr -1 and qQnt As see from
FIG 63A, when ﬁ?‘{%ﬁ’lélﬁé& g’gcﬁ’éd’é{eq&r TS 350 letdh§° f?eCla use;

acconpanyi ng sgun orre onds the fir onpanyi ng
sound to the uB8f aﬁﬁ 89 beilg res% 8¥%§dt8 ?“&ﬁ&“ %hEFeCan be
A2-

sel ectively nmade unused The acconpanyi ng sounds 1, A2-2
correspond to the second-type acconpanying sound to 20 t he user and
are a normal |y unused audi o si gnal that can be selectively used.
These rul es have been specified on the nmaker side and are basic. .
Al t hough



t he acconpanyi ng sounds A2-1, A2-3 correspond to t he second-type
acconpanyi ng sound, they nmay be 25 specified.in advance on the maker
side as normal ly used audi o signals that can be sel ectively nmade
unused to the user. - - 96 -

When the control signal Cont has made the swi tches SW. and SW2 open
in a nornal node, the acconpany soundj/37 Al of the first-type can be
reproduced and t he : | acconpanytrg-—soungd A2-1, A2-2 of the second type
can not 5 be reprodyged—-However, in a selective use node, when

the control signal UCont-Jnis supplied to thé sw tgh SWB whi ch has
been cl osed, the switch S\ +s—opened.and the acclonpany sound Al of
the first-type is preventﬁg_ILQnL perng reproauced,. Tg t he sel ective

use node, when the 10 control si qal Ny - J !SHS peél to selected

one or both of the switches S\ an D\ h en opened

by the control signal Cont, the one of bet of [t He
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switch SWL and SW2 are cl osed and the sel ected one or both of the

acconpany sounds A2-1 and A2-2 of the 15 first-type can be reproduced.
While in the above enbodi nent, the 5-channel system has been
expl ai ned, the present invention rmay be applied to a nore than 5
channel systemor a |ess than 5 channel system As long as in the
speci al node, a system 20 transmts not only a normally used
first-type > qsacconpanying sound 2¢8T ecti vel y made unused, using part
of the channels tgat transmt the signals outputted from the front
speakers in thggsaga(;.al nmodg but also a to normally unused

ng at | east
swaw t he
this

second-type a ing s d 25 selectf&ely used,
part of the cﬁFﬁﬂE njnthat transmt thq surround
y

pr esent vgnti on be appliedfto—thrs—pystem
- 97 - EMbUGTTETtS—te system nhy trignsnjt only noLymal used
first-type acg¢onpanying sound with the |eft andgg ght > nnel audi o
signals L, R [Thegsgstem al so} may transm% O = _‘j
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only the nornal
with the | eft and right channel

unused second type acconpanyi ng

audi o

5

FIG 66 shows an exanpl e of applying the special-
si gnal s,

65 to karaoke duet vocal s.

and kar aoke R signal

the left

and right channels and then transmtted,

10

As main

recorded or

Femal e vocals and nmal e vocals are all3@4ted to two
acconpanyi ng sounds A2-1 and A2-2. As the o
whe@

mel ody |ines serving as a guide

transmtted in the

15

| ac
ser

[~ A2- 2,

sel ectively used
signals L, B.

use node of FIG
t he karaoke L signal
edited in stereo are allocated to

respectively.

channel s as

conpanyi ng sound Al,
si ngs vocal s
are transmtted.

Wi | e in this enbodi , n's vpgrce n's
voi ce nelody are m xed and tra sntdep] vi @ amdel , they
may be allocated to six ckaandlls &id | po e h&i ndi vi dual
channel s. Si nce t|He &gopanyi ng salln mal |y
reproduced, the user, when enjjdyi ®*k ao%%, E€§§$ 5 by
hi nself or herself, while |istenimgtTg/the I 18 saand. Since
t he acconpanyi ng soundsEgz-l, 25 4 A2 areMmarral |y 4 , Oor not
reproduced, the audio & signgl s of gocal § grg¢ not reproduced, when
t he user - N
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enj oys karaoke. In contrast,
- 98 - effective to practice singing a song, while listening to
a vocal a professional singer sings.

unused A2 is reproduced. Using this as a good
I f the user has practiced

practice singing the song.

for practice, it is

In this case, the normal | 'y
exanpl e, the user can

sufficiently and no | onger needed the gui de nel ody, the user can
make t he normal Iy used Al unqzﬁﬁ and enj oy karaoke to the sane
acconpani ment as that of a profession si nger. Furt her nore,
for exanple, when the user is a 10 man, he practices, listening to only
mal e vocal of acconpanyi ng sound A2-2. After he has practiced
sufficiently, then, he can enjoy a duetQfni th thg() vocal of the

prof essi onal singer, repr

sound A2-2.- O source,

t hey can enj oy kar2xgke

25
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signal's karaoke L and R and m xing their vocals. When t he nunber

of vocals is one, a single vocal channel is used. 20 Fl G
67 shows an exanpl e of applying the special - use node of FIG 65 to
karaoke. In this exanple, the kar aoke sound corresponding to the
center channel is used as surround sound in a normally reproduced
si gnal . FIG 68 shows an exanpl e of reproducing sound fromthe 25
5-channel speakers 8L, 8C, 8R, 8LS, anld3BRS after down- - omXxing in
t he reproduction route of FIG 65. Because the surround signals are
reproduced at the back speakers 8LS
- 99 - and 8RS, this produces the effect of naking richer the
kar aoke sound {eproduced he front. FIG 68-shows an exanpl e of
5-channel repr ¢ducti on. Tﬁﬁa tea enbodineZt of the special -use
node is especi §lTy 5 effectlve inthis exanple of 5-channel
reproducti on. S A\ dRg( nto twopppne is
inverted in -Wblwﬁ%éggjgﬁw %ﬂﬁggigPSn 3 i fier 171 The ogﬂgr one and
File #0
Video Manager B 271 .
(VMG) |
Video Title Set #1 A—9272
(VTS #1) - a1
- T

Video Title Set #2
(VTS #2)

File #j

S File #j + 11
(Max. 12F i les)

Video Title Set #3
(VTS #3)

Video Title Set #n

(VIS #n)
Other Recorded Area A——273
Lead-out Area 426
(n < 99)

FIG. 7



the inverted one are supplied to the speakers 8LS and 8RS, whi ch

repr oduce sound. This enables the sound to be 10 heard fromthe right
and left w thout positioning the bal ance in the m ddl e between two
speakers as when signals of the sane | evel and sane phase are
applied to the speakers. As a result, not only the stereo karaoke
sound reproduced at the front speakers @B7 8R but also 15 a spurious
echo suitably spread Th a naplycan be T proapced Wltrj.k ~a listening
room LRM Usual |y, tlhe user carf’enj oy mixihg his orZfjer own voi ce,
whi | e reproduci ng +~ kagapke with Spch a hall|echo. _,‘3 When
the transmtted vocgls gre repyoduced ff 20 _ practice, Zhey are nm xed
to 3 channel again gt t8e dovh xer 174 apd die regroduced from
the front speakers {L, ® = BCoand R. 2 2 Dow{nixing are
determ ned by, for dxangle, thp [ o5l ow pqubtti ons: | 25
= karaoke L + a x fqmalse vocal e g C=p K fegmle vgcal + b x male
vocal R = karaoke|R +_a x nmpl€ vgg 3
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- 100 - FIG 69 shows an exanple of bringing the circuit of
FIG 65 into the special-use node 2. In node 2, the bal ance of user
The acconpanying sound Al is

pl ayback sound can be set nore freely.
di stributed by constant 5 multipliers 176 and 177 to channels Lo and
t he acconpanyi sounds A2-1, A2-2 are
179 to

Ro. _ Furt her nore,
distributed by constant nultipliers 179,174 and 178,
icients_of the constant nultipliers

| U4, Up,—and Up given

channel s Lo - -The
are determned by contriol si )
by the user{as shown i | signalAs Park pe given
by readi ng the §i nput $ 164 at]the confrol
circuit 168 and féﬂl iingsthe orm The user
may control} dirégrl y mggg‘ esistof or*a smitch
In the systlem of {FIG ¢9.owhe the ti of
turning on |t he ppwer i S §%tJ sound] Al is
reproduced fand t he accg 10t repfoduted |in the
default stdgte by|setting @& hf the fonstant
multiplierd 176,}1177 tq =
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specific values and the default val ues of the constant mul tipliers

174, 175, 178, 179 to zero. By controlling the constant nmultipliers
174 to 179 this way, the bal ance of reproduced sound can be
controlled freely. 25 To apply the systemof FIG 69 to karaoke,
t he acconpanyi ng sound Al is determned to be a normally
repr oduced signal, such as guide nel ody or surround
- 101 - conponents, as descrgjgEd earlier, and the acconpanying
sounds A2-1, A2-2 is determned to be a vocal signal expl ai ned
earlier. = 1 G, 70 shows a, table listing coefficients suitable
5 for rqproducihg Huet ih the sysfemof {FIG 69. | four| .
conbinationg;of coeffitient UL {o Us have Been et er m{ned
bef orehand so tHat pne|of |the combinafiohs?® can be gpedifiled|by
changi ng fol pdsi-t]jons by al knpwn Zfret hod; Hgrejnafiter], gxplianati on
wll be givgh, {10 br oyi d} ngjt hat pccpngpny| ng|sound} Al |i s [gui{de|nel ody,
acconpanyi ngsoynd A2-1 £$ fepmale YVocal, | and
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acconpanyi ng sound A2-2 is nmal e vocal. Coefficients Ul and U2

are determned to be 0.707 so that guide nelody may be put in the
center in any 15 position. Position 1 is the default position. In
this case, coefficients U3 to U6 are determ ned to be 0.000

so that vocals may not be reproduced as descri bed earlier. Position
2 to position 4 are optional positiongs3y In this case, vocals are
repr oduced for practlcq p Position 2 is for reproducing only fenale "
vocals. In thls-p05|t|on the right speaker in the mddle
reproduces sound. This p05|t|on S used [O praC[ILe a man' s

voi ce, while |istening ti nagmﬁvocals addi tion, ﬁE this
position, the male usdr ﬂﬁgg ngh Eyanter Tabt edlnfegnatior e g@k

t her eby enjoying a dugt wi th the reproduced sound. Posit S for
repr oduci ng onlly mal e vocals. In(T8RBl)position, the left speaker in
- 102 - the middle reproduces sound. This position is jused to

Title Search Pointer for input number 1

(TT_SRP #2) —— 293

Title Search Pointer for input number 2

(TT_SRP #2)

F-l(a_'l1 Title Search Pointer for input number n

(TT_SRP #n)

27é )/r

TT_SRPTI (Description Order)
Content
F I G 12 EN_PGC_Ns Number of Entry PGC
TT_SRPT_EA  End Address of TT_SRPT

TT_SRP (Description Order)
Content

VTSN Video Title Set Number

PGCN Program Chain Number

FIG. 13 vis sA  Start Address of Video Title Set




In

practice a man's voice, while listening to nale vocals.
addition, in this position, the fenmal e user sings whi | e reproduci ng
the mal e voice, thereby enjoying a 5 duet with the reproduced sound.
Position 4 is for reproduci ng femal e vocals and mal e vocals. In
this position, a wonman's voice is reproduced fromthe right
speaker in the mddle and a man's voi t&37s reproduced fromthe left
speaker in the md - is position 0 sound i as if a man and
a woman were stand| ng sife [ly sidg¢ and singing a dupt, producing
the sane effect as l'istening te=alduet in a gpncert
Even in a case whefe the| accompanyirg $dund Al, f dccpnpanyi ng sounds
A2-1, A2-2 allocatped as fhe 15 / spégi 4l - use nodel preJeproduced in a
conventi onal repy oduci ng apdar &ug, when thd contt¥ o] signal Cont
al | ocated on the tyamsmgsion sidq Has Pe¢n set so that — channel s
Ls, Rs may not be reﬁ?od ced, the jaqcompanyi ng h saund Al
corresponding to q cinnel is reproduced and 20 1 hePackonpanyi ng
sounds A2-1, A2-2 fpre&n r epr oduged, mﬁth[the resuft that no
probl em ari ses evegn wth the I conventi onal apppratus}
Wien the control sfigeal fall ocated o the t)ranpmi ssipn side
i ndi cates the specf aE nojde, nakipg tithe ]
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25 coefficient of the down m xer open to the reproduction si de

not only enabl es product design on the basis of a creative mnd in
manuf act uri ng reproduci ng appar at uses
- 103 - but also allows the user to make adjustnents according

to his or her liking on the basis of %PS function of the
reproduci ng apparat us gagg Nane i / 3ntro||ing each
&t _H |y

coefficient, it is pos to bal ance the ~%78 playback sound
vol unme but also to pIa-e—fhe—seuﬁd—rﬁage—————————*5;;4H++kﬁﬁ+egbpos|t|on or
nove it to the desired] pl ace ng of pl ayback sound
volunme is the act f fgyegmgFCI Ut ngPgﬁégpﬁﬁ the voc sta ? hi gh
vol une at the pegi nning of i ng down the vjocal 0
volume as the user is petting good gy@@ﬁdﬁﬁ%blhhg song, and finally
enabling the user to sjng by hinmself or hersel f w t houtj t he
repr oduced vocal s. By turnlng\ﬁdmw Manager Memwi Languwegef gui de rrelodg1

15

conpl etely, the user cjan sing Unit SearchprRefiedsironal si nger
Furthernore, for exanphe, when the u{¥MGMili$SRP)

.
L]

Video Manager Menu Language
Unit Search Pointer
(VMGM_LU_SRP)

Vido Manager Menu Language Unit

—~—252
(VMGM_LU)
Video Manager Menu Language Unit
FIG. 15
(VMGM_LU)
VMGM PGC! UTI
Contents
VMGM_LU_Ns Number of Video Maneger Menu Language Units
VMGM_PGCI_UT_EA End Address of WMGM_PGC| UT
FIG. 16
VMGM_ LU _SRP
Content

: VMGM _LCD |Video Manager Menu Language Code
FIG. 17 VMGM_LU SA| Start Address of VMGM_LU




duet with a reproduced vocal, he or she can position his or her
voice to the right of the stage and the repr oduced partner's sound
i mage. next to himor her. In this way, changing the positions
produce various singing 20 situations. Specifically, by limting the
reproduction of acconpanyi ng sounds uniformy wth the conventi onal
r epr oduci ng appar at us, tQh@ hel ps prexysy the user from getting

m xed up. In the special Meguunnecessary restrictions on the
things ranging fromthe fdesign of, 25 t he reproduci ng apparatps to

i nstructions to teach thp VidgeeManager Meme Lianguagear at us af e

cancel ed, nmeking it possi bl e Urd trdlhfoamptdonor adj ust ment fas~ 2953
desi r ed. (VMGM LUI) - 104 -
VWi le in the above enbodjrent—the—ecases—where———Frepresentaty ons
appear on the display unjt 169 as shown in FIGS. 63A and 6BB have
been expl ai ned, a dedi caf ed VMGMs BGCHi Seiesh Wuinteapdill e of displ ayin
what are shown in 5 FI GS. 63A a(MMGM3BGOhySRR #tbvi ded additi Una‘i’é)54g
For

D

P e mmm A s et — e — et - S —— m— ——— e —— ]
e e e mme et tmme et Smee  Gmare  M— G et e Gtere e — =

VMGM_PGC| Search Pointer #n
(VMGM_PGC|_SRP #n)

Video Mahager Meni Program

Chain Information —— 295
L (VMGM_PGC1)
R S
Video Manager Menu Program
Chain Information
FIG. 18 (VMGH_PGC1)
VMGM_LU|

] Contents
VMGM_PGCI_Ns! Numb f VMGM PGCI

FIG. 19 SRRl =2
VMGM_LUI_EA End Address of VMGM_LUI

VMGM_PGC|_SRP

Contents
VMGM_PGG_CAT| VMGM_PGC Category
F | G 20 VMGM_PGCI_SA! Start Address of VMGM_PGCI




exanpl e, the sub-display unit may be realized by provi di ng an LED
di spl ay section capabl e of displaying the node or a |iquid-crystal
section in the reproducing apparatus. Additionally, the
representations on the sub- 10 display unit may be displayed on the
CRT that outputs t he words and background i mage of karaoke. The
representations may be switched betwagpszhe CRT and the sub- di spl ay
unit. Furthernore, th&/T%AEREel ection itens aa-tF28Qib- di spl a - uni t
o o, Penon ke Sus FoatPRads Tig, set! RECFITLEL TS I'?u'f@('%ctl?oﬂf -
kar aoke, when the varjous % Prew ou Y]

Next, a metho@@d <repting video and nusi ¥T3A t he | ogi cal

formats shown 1n FIGS[ 7 To 48 and,.s ecor. fhe video and nugi c
data onto an optical ¢lisk 10 and & "%? Tdt?gels,ﬁFdAFErb%?%m to which tlhe

recordi ng net Q7 i s~ appl i Searidh Poéntrpl fonedI DT ef erence to |FI GS.
71 to 76. | FIG 71 shows apypsc rSR@ygﬁgm that creates a
video file 88 of a ti _I_e__s_e_t__84__vm_gs_e__|________________gn_c_og_@d____l_n t he
systemof FIG 71, fof exanple, a 25 vi deot ape recorder (VITR) 103, an
audi 0 tape recorder |~ — —(-ATR) —102, —ard & Stib—pictdr-e seurce- +93—afe
used as sources of the main video datd, audio data, and _ _ |

F I G 21 Video Title Set Attribute Search

Pointer for VIS #1
(VTS_ATR_SRP #n)

268 Video Title Set Attribute for VTS #1
(VIS_ATR #1)

e —— — —— v e e G —— vt —— e e o ——— —— —— — — —

pee v m e e —— S S e e E—— e Seeu ey A mmae  Sevem S e o o

Video Title Set Attribute for VIS #n
(VTS_ATR #n)

VTS_ATRTI
Contents
F I G 22 VTSM_Ns Number of VTSs
VTS ATRT EA End Address of VISM_ATRT
VTS_ATR_SRP

F l G 23 ] Contents

(1) VIS_ATR_SA Start Address of VIS_ATR

VTS_ATR
Contents
FI1G. 24 VISATREA | End Address of VIS_ATR
VTS_CAT Video Title Set Category
VTS_ATRI VideolL%&L;ai?gnAttrlbUte




105 -
controll er

sup-picture data. Under the control
they create the main video

(Sys con) 205,

data, and sup-picture data, which are
(VENC) 206, an audi o encoder

( SPENC) 208,
controll er

respectively. Under the control

5

(Sys con) 205,

of a system
data, audio

supplied to a video encoder

(AENC) 209, and a sub-picture encoder
of the system

t hes@41coders 206, 209, and 208 perform

A D conver si ofi—ef—therfat-r—-fleo—tdatar—audi-o—fat-a—an SHp—pHCt ure
. ~
data and encofle?t hety by &t he & spect ixe 10 conpregsi on Sepenes. >[The
encoded main ﬁeo E ak au@ S 9 data, hnd sul@ pi cture Hata (G)Irrp
Vi deo, Conp Al Wo  w| +Dub-@icty are[store®|n rgarriﬁ es 218| 211,
and 212. The S fefn viBeo Mat & | almli opdpta, amd| s %pl’&: ure d&j
(Comp \Edeom i Al o> Cond sub- pt;c ) -Srec:out p}_tgi tov a J5
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i nformati on

in the form of

be a standard fl ow of an

t hat
data and

According-to the flow of 73,

and audi o data are encoded and the encoded main

216
106

15/37

Expl ai ned next wil |
encodi ng process in the systemcontroller (Sys con) 205 25

creates a file fromvi deo dat a.

the nain video data

vi deo

conditions for each data item and the nmanagenent

I ncluding attributes are stored in a nenory

20
files.
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10 anmount of codes is calculated. Then, on the basis of the

code anount distribution obtained in the pre-encoding, the main
video data is encoded as shown in step S272. At the sane tinme, the
audio data is al so encoded at step S272. As shown in step in S273,
I f necessary, the main 15 vi deo 26?32 is partially encoded agai n and
t he reencodeg . p | he I'n video data is replaced wth the
old ¢ne. Through th ' deo|daf a
and audi o datta are enpcogled. | Fufrt hgr steps [S274 - and
S275, the sw)- pictur %ita codefl sub-pi cture
data (Conp 'Rib- pEXt) |i&f syp ane} &6 necessary
for encodi nglt he csub- P hown{ 1 nj stgp S274,
part of the ° par pmet contfolfl er {(Sys
con) 205+and | uspdwmi 4. Dn fthe | 25
basis of the]par&retgrs &Hhe sjub- gi ct d ' By the
process, thejsupgpiciurp dafaj ccorfing tq the
fl ow of FI % 73, & hejenroge
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vi deo data, audio data, and sup-picture data (Com Vi deo, Com Audi o,

Conp Sub-pict) are conbined and converted so as to forma video
data title set structure as expl ai ned in FIGS. 7 and 25.
Specifically, as shown in step S276, 5 a cell is set as the small est
unit of the video data and cell playback information on the cel
(CPBI) is created. Then, as shown in step S277, the structure of
the cells constituting a progt®si7zchain and the main video, sub-

pi cture, and audio attributes (the information obtained 10 i n encodi ng
t he respectlveéﬂgﬁg) tﬁns are used part of these attributes) are
set. Then GHTF 33, video title set information
managenent t abpe—nformatTon S j ng i nformation on

program chainsl  yjdeo T"i@qjeasé‘ﬂ PeBg £ dnf |Cﬁa$ﬁtlrﬂfo‘?iﬂ%@mr?hai table (VISPGCIT)
15 300 areg created. .- aHI1e Thf$rm he need arises} a vi deo
title set diregct access p0| nter tabl e (av?r% DAPT) S S§Q2r eat ed.
The encoded n vi deo dat a, auﬁgOPQﬂqa| and sup-picture data (Com
Vi deo, Conp Audi o, Conp Sub- prt?) are subdi vided} into specific
packs. An NV pack is _éplaced at the head of each V(BU so that
pl ayback can \é?S GCdd#1 Peareh faiétesf tine code of each data
item W th the NV packs arragged this way, each d @0355
posi tioned so fthat a video oYT8cPGGNOBRP#l) be conposed
VTS_PGCI #2 Search Pointer
(VTS_PGCIT_SRP #2)
VTS_PGCI #n Search Pointer
(VTS_PGCIT_SRP #n)
.. VIS_PGCI #1
—— 304
(VTS_PGCI 1)
VTS_PGC| #n
(VIS_PGCI n)

/

300

FIG. 28



of a plurality of cells as shown in FIG 6. A set of 25 such vi deo

objects is formatted into the title set structure. I n
the flow of FIG 73, the program chain

- 108 - information (PA) is obtained in the process of step

S277 by using the database in the systemcontroller (Sys con) 205
or entering data again as the need arises. FIG 74 shows a

disk formatter systemthat records fgy37 on an optical disk the title set

formatted as descri bed bove. In the disk formatter systemof FIG
74, the nenDrie¥T§28§Ciiz in which the created title set is

stored supply these file data itens to a vol une (Desd orpaitdre O rdér M)
226. The volune f or matter—{tvEMA—286—40—extractstheTamagenent
infornatlﬁf n;% title sets Carsent286, produces a vi deo manager
71, and c Jt o I c datja to be recorded on the disk 10 in the

arrangenent of FIG 15. VISQPG Neor ndt t dunbiervof ¥28_BGds
VTS_PGCIT_EA End Address of

VTS_PGCIT_SRP
(Description Qrder)

Content
F | G 30 VTS_PGC_CAT Video Title Set PGC category
VTS_PGGI_SA Start Address of VTS_PGC

VTS_PGCI
Program Chain General Information
(PGC_GI) —— 305
(Mondatory)
Program Chain Program Map
| (PGC_PGMAP) — 306
F l G 31 (Mondatory If VOB exists)
Cell Playback Information Table
(C_PBIT) 307

(Mondatory I|f VOB exists)

Cell Position Infomation Table

(C_POSIT) —— 308
(Mondatory 1f VOB exists)




error correction data to the logic data created at the 15 vol une
formatter (VFMI) 226, thereby reconverting the | ogic data into
physi cal data to be recorded on the disk. A nodul ator 230 converts
t he physical data created at the disk formatter (DFMI) 228 into the
recording data to be recorded actually on the disk. Then, a
recorder 232 20 c'd cords the nodubB#®zd recordi ng data on the disk 10.

A st andard flom/fé1 CTeatlng t he af grementi oned disk will be
described by reference to FIGS. 66 agaption OrdeR) G 75 shows the flow
of creating the logic data to be recorded on the disk 10.
Specifically, as sho

i ncl udi ng the nunbepgpf CAT N g§§%Qgﬁ%§B;yes thelr‘arrangenent and
the size of s shown in

- 109 - st PRCSLRT, a vi dedPG@arCagetentl i s created fromthe set
parameters and the video title set information 281 in each vi deo

title set 72. ThereBfGCePB_AdMEhown RGL ftlayback Timespgo the video manager
71 and video title ﬁﬁb_gas?iﬁTL PGC—-Sub—picutre Stream Control

PGC_AST_CTL PGC Audio Stream Control

PGC_SP_PLT PGC Sub-picture Palette
PGGC_PGMAP_SA Start Address of PGG_PGMAP
C_PBIT_SA Start Address of C_PBIT

C_POSIT_SA Start Address of C_POSIT

F1G. 32

306
PGC_PGMAP v

Entry Cell Number for Program #1

Entry Cell Number for Program #2

Entry Cell Number for Program #n

FIG. 33

Entry cell number

Content
ECELLN Entry Cell Number

FI1G. 34




5 arranged in that order according to the correspondi ng | ogi ca
bl ock nunber, thereby creating the logic data to be recorded on the
di sk 10. Thereafter, the flow of creating the physical data

to be recorded on the disk as shown in FIG 76 is 10 execut ed.
Specifically, as shown in step S283, jk/;l ogic data is divided into
units of a specific nunber of bytes, t eby formng error
correction data. NeXa_PBdd shown iqksfé§32284, the logic data
divided into units §f a specrfic Tumber—of—bytes—age conbined with
the created 15 error correction data to form physical jsectors.
Thereafter, as showp i step S285,,p i cal, .data.i | created by
conbi ni ng physi cal ;ecto'§.$ﬂﬁygﬁpg fquqﬁgon # %C-Rgéﬂ?iting process
based on certain rufes TS performed omthe—phystcal data created in
the flowof FIG 76 20 t hereby form ng the recordi ng|data.

Thereafter, the recording data is recorded on_the disk 10.

In the above enbodi frentCeltih®leybaek | nif atmadsioni §R- (C_PBI12) [density
recording type i s efptrarmed—astherecqrdiny frechtin but this

i nvention can be applied to another 25 recordi ng nmedi ym ot her than the
optical disk, for _ exanple, this invention can al so}jbe applied to a
magneti c di sk or anpther type of recordi ng medi um on

Cell Playback Information #n (C_PBin)

FIG. 35

C_pBlI |

Content
C_CAT Cell Category
C_PBTM Cell Playback Time

C_FVOBU_SA Start Address of the First VOBU in fhe Cel |
C_LVOBU_SA Start Address of the Last VOBU in the Cell

FIG. 36

C_POSI ‘(/"308

Cell Position Information #1 (C_POSIT1)

FIG. 37

Cell Position Information #n (C_P0SITn)

C_POS|

Content
FIG. 38 ~ cvoB IDN  voB ID Number of Cell
B C_IDN Cell ID Number of the Cell




- 110 - whi ch data can be recorded with physically high

recordi ng density. According to this invention, a system

sui table for a high-density disk forned on the assunption that it
is b5 used for karaoke can be provided. Wth the present

I nvention, a systemthat transmts surround sound using a plurality
of transm ssion - channel s, can%ﬂgyntain conpatibility easily with a
surround system when the plurality of ‘channels are 10 11app|ied to
speci al use, such as k¥TSMKkRGCrdt being limtihg Yo 'surround use.
Furthernore, the systdgmof TNe invention can reproduce jaudi o in
various representatiorf forms Video TiadeoSditndenw RGE| demands df the user
in such a manner 15 t hat i UnG&NTAS P& Ot ralg ok ansmi tt ed |aued $50at a
according to the user'|s sel ection ofyTsux pGe Bye) o data items
according to the user'is—selection = —

Video Title Set Menu Language

Unit Search Pointer 351
(VTSM_LU_SRP)

e e " e e m— . — e e e e et —— —— —— — -]

p—r e — — ——— — e — — s e e e e e — o

frees — —— — — — . —— — — — — — S— — — — ]

Video Title Set Menu Language

Unit Search Pointer
(VTSM_LU_SRP)

Video Title Sef.Menu Language Unit - —3592
(VTSM_LU)

foee . —— —— —— — — — —— — — — e — — — —
e r— —— —— — e —— — — — — ey e — — — ——

Video Tftle Set Menu Language Unit

F:} Q. 39 (VTSM_LU)

VTSM_PGCI_UTI

Contents
VTSM_LU Ns Number of Video Title Set Menu Language Units
VTISM_PGCI_UT_EA End Address of VTSM_PGCI_UT

FIG. 40

VTSM_LU_SRP

Contents
VTSM_LCD Video Title Set Menu Language Code
VISM_LU_SA| Start Address of VTSM_LU

FIG. 41




C ai ns: 1. An audio systemconprising: transmtting neans for
transmtting one of first and second audio data, the first audio data
including a first code information itemfor determ ning a surround node
and first and second main audio signals and first sub-audio signal, and
second audi o data including a second code information itemfor determ ning
a special use node other than the sugyg@gnd node and third and fourth main
audio signals and a sg§@ ub-audi o signal, the fourth#52 audio signal
including a normal |y I : ' d at a
normal tinme and the seicond sub-audio signal including one of nprmally

avai l abl e and nornmal ly] unéi&iMentl €angoageaiyid rifaHds iwhi ch aye u&sar at a
normal time and a special tine respegyTgglw|) means for sensing Sat i rst

and second code infornation itens; nmeans for outputting one of the first
and second audi o dat a; -
VISM_PGCI Search Pointer #1
(VTSM_PGCI_SRP #1) —— 354

e ——— m— —— — — —— —— —— —— —— —— — — — —
e e Gt — ma— Gt —— — - —— ot — —— — — — ]

VISM_PGC!| Search Pointer #n
| (VTSM_PGCI_SRP #n)

VTS Menu Program Chain
Information #1 —— 395
(VTSM_PGCI #1)

fr— e ——— —— — — —— — — — —— — — —— — — ]

VTS Menu Program Chain

Information #n
F l G 42 (VTSM_PGC!| #n)
VTSM_LUI
Contents
VTSM_PGC_Ns Number of VTSM_PGCs
F l G 43 VTSM_LU_EA End Address of VTSM_LU

VTSM_PGCI_SRP

Contents
VTSH_PGC_CAT|  VTSM_PGC Category
FIG. 44  vismpacsa| Start Address of VISH PGCI




and neans for allow ng the
first and second nain audio
out put fromthe outputting

code information item and
setting node in response to

in which the third main audi o

fourth main
normal |y set

out put fromthe out put

set in an

in an avail abl e node i n which
and the second sub-audi o signal
unavail abl e nbde in which the second sub-audi o si gnal

neans,

signal s and

si gnal

prevented fr
sub-audio sig
sub-audio sig

(o]

(s0)

aJ
N

first and second main audio
the first sub-audio signal to
means in response to the sensing of said first
setting said outputting nmeans in a
the sensipgspf said
I's output fromthe output neans, the
audi o signal is

the fourth main audio signal is

112

signals or the

sel ecti ve
second code i nformation,

is

normal |y
i s

béilg put put friomt e out put t ijng freanq or the seﬁﬁnd
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2. An audio systemaccording to claim1, wherein said second data further
I ncludes a third sub-audio signal which is normally set in an unavail abl e
node in which the third sub-audio signal is prevented from being out put
fromthe outputting neans or the third sub-audio signal is nornmally set
in the avail able node and the third spp~audio signal is output fromthe

out putting neans. 3. An audi opgystem according to claim2, wherein the
third sub-audio signalds-the.nornmally unavailable type in which the
third sub-audio signal is used at a speci doritieft. 4. An audi o system

according to claim1, gﬁ?rgin The second sub-audiro—srgnat—+s the nornal |y
avail abl e type in whi tAd third spd} dGeher si gneflorimatised at t he nor mal

s 8 R R TR e T,

113

PCL GI
Content

NV_PCK_LBN - LBN of NV Pack

VOBU_CAT Category of VOBU

VOBU_S_PTM Start PTM of VOBU
F1G. 48 voBu E_pTH End PTM of VOBU

DS| .

Content

DS| Gl DS! General Information

SML_PBI Seamless Playback Information

SML_AGL | Angle Information

NV_PCK_ADI  Navigation Pack Address Information
F E G 49 SYNCI Synchronus Playback information

DSI_GI

Content

NV_PCK_SCR SCR of NV Pack

NV_PCK_LBN LBN of NV Pack

VOBU_EA VOBU End Address

VOBU_IP_EA First |-picture End Address
VOBU_VOB_IDN VOB ID Number

F1G. 50 vosu_c_ipn Cell 1D Number
SYNCI
Content
A_SYNCA 0 to 7 Target Audio Pack Address

SP_SYNCA 0 to 3t VOBU Start Address of Target SP

FIG. 51




both of the normally avail abl e acconpanyi ng sounds. 6. An audi o system
according to claim3, further conprising selecting neans for selecting the
reproduction of one or both of the normally unavail abl e acconpanyi ng
sounds. 7. An audio system according to claim1, further conprising
means for setting the second sub-audio signal in the unavail able node and
preventing the second sub-audio sig%§M3ﬂ=ron1being out put- fromthe

out putti ng neans. 8. An audi o systemaccording to claim3, further
conprising neans for setting the third sub-audio signal in the available
node and allowing the third sub-audio signal to output fromthe outputting

means. 9. An audi o YySTETTX ing to claimyIk fforTher jcapri si ng
means for, in response {fo:the' fjirist and second Lcode inforngtijon itens,
di spl ayi ng one of the ;rrgyﬁdsnﬁdg and the spedi al{-use node icorrespondi ng
to the first_and sec 'HCng‘IQgQiﬁation i tens 10. An gqudj o system
according tjo claim})9, erg B N o
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the fourth main audio signal and the second sub-audio signal are the
normal |y avail abl e type, respectively, and said display neans shows one or
both of the normally available types in the special-use node.

114 11. An audio systemaccording to claiml, wherein said transmtting
means includes first and second main channel s through which the first and
second main audio fpals are transm@Béd in the surround node and the
third and fourth main audio signals are transmtted in the special-use
node, and a first sublchannel through which the first sub-audio signal is
transmtted in|the surround|{node and the second sub-gudio signal s
transmitted in{the Aupiei al {use Aodde. 12. An audi o |systhudiaccorfling to
claim 2, whereiln Friame #0an$n Fiame fearls i ncl'udes firjst Fpaglesggonfl main
channels throygh which thejfirst and sdcond nain audilo signals are¢
transmitted in;the surround node~and the third and fourth main audio
signals are transmtted in the speci al=tse_node,

-

' 424 425 el

|
| -~
-
! e PR

Frame Header Frame Data

F1G. 54

v
e

ARy 2

)7

Ef\\\ C
7N\ ABO | ABI | AB2 | AB3| AB4| AB5 | Aux|R
% C

Y

— SYNGHRONOUS FRAME

FIG. 55

ACMOD AUDIO CODING |NO. OF SEQUENCE OF
MODE CHANNELS | CHANNELS
010~ 2/0 2 L.R
011 3/0 3 L.ALLR
100 2/1 3 L.R. A2
101 3/1 4 L. A1.R. A2
110 2/2 4 L. R. A2-1. A2-2
111 3/2 5 L. A1.R. A2-1. A2-2

FIG. 56



a first sub-channel through which the first sub-audio signal is
transmtted in the surround node and the second sub-audio signal is
transmtted in the special -use node, and a second sub-channel through
which the third sub-audio signal is transmtted in the special-use node.
13. An audio systemaccording to claim1, wherein the third min audio
signal includes a acconpani ment, the #o@th main audio signal includes a
mel ody line serving as the normally avail abl e acconpanyi ng sound acting as

a guide and the audi o signal includes rving as the
normal |y avai | afl MENUcSEARGH | d sung wit h /£ MENUaSEARGH N Is

115 14. An audiNq_syIN &MGccdrding Yo claim 2, er diNh VTshe #hir %Qi n
audi o signal inclu conpani nrent, the fourt ' I 0 signa

includes a nelody lineyserving as the normally avail apl e acconpanyi ng

sound acting ag a guhdg,1 the secqg? sub- audi ofsignal “nfludes a vocal
serving as the 1 n = —

[
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normal |y avai

third sub-audi o signa
unavai | abl e acconpanyi ng sound

audi o system

includes a third sub-audio signa

signal s incluy
second voca
1, wherein th
acconpani ment
si gnal i ncl ug
system accor g
third sub-aug
acconpanyi ng
claim17, whe
sung

| abl e acconmpanyi ng sound sung with the

acconpani nent and the
i ncludes a vocal -

serving as the normal ly

sung with the acconpani nent. 15. An
according to claiml1l, wherein said second nmain data further
apgd,4he second and third audio sub-audio
i L and a
o claim

song, respectively. 16. An audi o system accordi ng
e third and fourth nfiLDI&SINO. $@gnal s i ncl udes an

and a surr ¢dhT SONGCOLLESTEIONS VEN y198018)t he second sidb- audi o
es a vocal sung with said acconpani nent. 17. An audijo

ingto claiml, wherein said second data further inclgdes a

i o signall. Hhl SONG GAUIKCT IANS (BY r 8l NGERSJudi o si gnal s ijncl ude
sounds, réapBEATIMES \HIT SONGS An audi o system according to
rein the <£B¥EIVISIRRESNEYdHITbSONGS 0 signal s include ajfirst

2. KARAOKE HIT SONG COLLECTIONS (BY SINGERS)
(a) BEATLES KARAOKE HIT SONGS
(b)ELVIS PRESLEY KARAOKE HIT SONGS

FIG. 58
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116 vocal song and a second vocal song, respectively. 19. An audio
system according to claim17, wherein the second and third sub-audio
signal s include acconpanyi ng sounds of one of the normally avail abl e node

and the normally unavail abl e node, respectively. 20. An audi o system
according to claim1l1, wherein said output neans includes two or nore main
audi o channels and at | east one sub-audi o channel, respectively. 21. An

audi o system according to claim 20, m%&kgln the first and second main
audi o signals are output fromthe nai udi o channel s and the first
sub-audi o signal is output fro channel in the surround
node, and the third and fourth AUD|0/8RACHANGENal s are output fromthe main
audi o channel's and the second\ sulispREAN §ngna| 380put fromthe
sub-audi o channels in the specia=use

L

NUMBER OF A/SP |
ACQUUISITION S31

S32
NO

x <n?
YES

A/SP STREAM CONTROL ~—$33
ACQUISITION '

A/SP ATTRIBUTE(x) |-
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(
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PARAMETERS

Y

SET STREAM NUMBER (x) 33
TO SYSTEM PARAMETER 7

1

A

END S38
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22. An audi o system according to claim20, wherein said output neans

i ncludes neans for mxing the fourth main audio signal with the third main
audio signal at a first ratio including O and the second sub-audi o signal
with the third main audio signal at a second ratio including O in the

speci al -use node and out puts the m xed audi o signal. 23. An audi o system
according to claim20, wherein the second audio data includes a third
sub-audi o signal and said " 117 output

means i ncludes nmeans for mixing the B8Th main audio signal with the
third main audio signal at a first ratio including O and the third
sub-audio signal with the third nmain audio signal at a third ratio
including O int special-use node and outputs the mxed audig signal.

24. An audio systen1accord|ng to claiml, wherein the out put nians has
t t
|

out put channel s, _Igzjﬁgﬁgggﬁ@ MQﬁ%,I '?Aﬁﬂ&kéﬁWObeén t hat of e audio

signal s incl uded

CONTENTS DEFAULT
oL
oC <JUSED
OR
O LS <} USED
O RS <JUSED
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SURROUND MODE KARAOKE MODE

USER

CONTENTS  DEFAULT se LECTABLE
TEM

oL

O Al QUSED < UNUSED

O R
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O A2-2 <QUNUSED < USED
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25. An audi o system according to claim22, wherein a default value of said
first ratio is a specific value and a default value of said second ratio

is O. 26. An audi o system according to claim 23, wherein a default
value of said first ratio is a specific value and a default value of said
third ratio is O. 27. An audi o sysiemaccording to claim1, wherein the
second audi o data includesya_third su J dio signal, the fourth main audio

signal includes the acconpanying sound of the nornallly available type, the

second and third sub-audio_ signals of the normally type include .
acconpanyi ng sounds, and Gaird output—reans—+ ~F -{igg t he
fourth main audio signal with the third main audi o s\

| at a first ratio
including O and one or botg_of the second and {third qub- audi o signals

with the third nmain audio Signals ' 118
at the samal:_grI (diiffGeaent ratio including O , ijn said peciil{)2
) — Ro
SWi \/

r SW2
RS—o0] &
CONT ===~
. 31
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e Ca
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33

KARAOKE
AD1
o) O— | Lo

GUIDE MELODY Al

. |
KARAOKE R _:tiT/’
::1\(\/AD2
Ro

---------------------------- UCont-1

CONT--—--1_________~ T
FIG. 66 T UGont-2



use node.
audi o data includes a third sub-audi o signal
sub-audi o signals includes a first vocal
sai d out put nmeans includes nmeans for m xing
first vocal song and the second vocal

si gnal
speci al -use node.
said output neans has neans for sw t3M3g m xi ng rati os between

positions and outputs neither said fysst vocal song nor

28. An audi o system according to claim11, wherein the
, the
song and a second vocal

at the first and second ratios both including O ,
29. An audi o system according to claim 28, wherein

second
second and third

song, and
two acconpanyi ng sounds of the

song wth the second main audio

in said

f our
sai d second voca
Apinging with the

at the first specific

song in a first posj h E ] Xes y said first
acconpanyi ng soun \%&é@% %c mai n  audi o8¢ gnal
ratio in a second and, out put sithe ed si
second vocal song A Ké %ccqnpanylng

sou
signal at the second specific ratio in i t hi
m xed signal, and mixes said fifrst--vof

:‘Mowt thhe accorrpapgmﬁgjgeﬂds oSWﬂhe;‘%e)c}ond

MALE vocaLs W

1
|
i
1
|

|, mxes only said
of the second nmain audio
tion and outputs the
3. d second vocal song
n audi o signal at third and
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specific ratios in a fourth position, respectively, and outputs the m xed
si gnal . 30. A recording nethod conprising the steps of:

119 creating an array in which a first and second code information itens
for determ ning a surround node and a special-use node other than the
surround node and audi o data corresponding to two or nore nmain audio
channel contents and at |east one s#gjgzdio channel content have been
stored; «creating type information i / ting that the type of said array
is of audio data and managenent inforf@gi on including playback information

determ ning the order inkwhich ea ani jtemin said array is to be
reproduced; and recording the_¢rea irst and second code information
itens, audio data, type informat+pr! and managegent information in a data
area on a recording ned%gnl 31:U5‘291p9d o] ransm tting and reproducing
audio information including flirgt s second e inforCaIion
o
_ 3 176
7 A
U3 Yu
178 1<
=1 177
A2-1 , +) Ro
Au2 >‘
A2-2 - |
VAR
1797 s
POSITION Ut U2 u3 U4 us ué

1 | pErauLT || ©- 707 | 0.707 | 0.000 | 0. 000 | 0. 000 | 0. 000
5 0.707 | 0.707-| 0.500 | 0. 866 | 0.000 | 0. 000
3| opTioN || 0. 707 | 0.707 | 0.000 | 0.000 | 0.866 | 0.500
4 0.707 | 0.707 | 0.500 | 0.866 | 0. 866 | 0. 500
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itens for determ ning a surround node and a speci al -use node other than
the surround node and audi o data corresponding to two or nore main audio
channel contents and at | east one sub-audio channel content, said audio
reproduci ng nethod conprising the steps of: sensing said first and second
code information itens; converting t%§EQUdIO data into two or nore main
audio signals and at | east one sub- signal in the surround node in
response to the sensingﬁﬁg &u(jétgjﬁnfode information item - converting
the audio data into mai ud S and sub- audio signals in the
speci al -use node in response/(o %PF \seﬁﬁqujf# sald second code
information item and gene,a?'@p (VRN N ~ 120
not only a nodfHl ab T4 rst- onpanthg sound‘*mhlch is used
at a normal tine i v y vai | ablie, by u5|ng‘at | east
one of the main >5pPecORP upe, but 'al so a selectlvely
avai |l abl e second Ing spHiEh n rnallynunavallable and used at
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conprising the step of selecting the
second-type acconpanyi ng sounds.
recordi ng

sighals in the

time, by using at |east one of said sub-audio signals; and
sel ecting the reproduction of the first- and second-type
32. An audi o reproduci ng nethod according to claim31, further

reproduction of the first- and
33. An audio nethod of transmtting or
audio using a plurality of transm ssion channels,
nmet hod conprising-the steps of:
node different from
i ndi cating one of the nodes;
transmt audio

acconpanyi ng so§#74i a at

oundsi !
f sai d fro_nt channel s,

Y

acconpanyi ng

said audio
provi ding a surround node and a speci al
t he surround nodsy37transmtting a flag signa
providing two or nore front channel s that

signals to be output fromfront speakers and one or nore
surround channels that transmt surr
transmtting main signals via at | eag
transmitting aS@&J@ctively unavail abl

| east one of theSrest ofisaLd

surround node;

SET PARAMETERS FOR ENGODING
VIDEO DATA AND AUDIO DATA,
STORE SOME OF THE PARAMETERS,

SET PARAMETERS FOR ENCODING
SUB-PICTURE DATA, STORE SOME
OF THE PARAMETERS, AND USE

and

-

AND USE THEM IN FEMT THEM IN FFMT
82371 $975
Y
PRE-ENCODE VIDEO DATA, THEREBY . Y 5

CALCULATIONG AN OPTIMAL SIZE
FOR CODES INTO WHICH VIDEO
DATA SHOULD BE DISTRIBTED

82372

ENCODE SUB-PICTURE DATA

Y
ENCODE VIDEO DATA BASED ON

- THE CODE SIZE, AND ENCODE
AUDIO DATA AT THE SAME TIME

82873

Y

FURTHER ENCODE A PART OF
VIDEQ DATA, |F NECESSARY

END
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121 front channels, and transmtting a second acconpanyi ng sound

sel ectively used or selectively nade unavailable via at |east one of said
surround channels, in the special nobde. 34. An audi o nethod according to
claim 33, wherein said nmain signhals are used to transmt acconpani nent,
the surround signal of a main signal is transmtted as the first
acconpanyi ng sound, and singing to said acconpaninent is transmtted as

t he second acconpanyi ng sound. 3536437 audi o nmet hod according to claim
34, wherein in a case where the transmtted audio signals are output via
out put channel s the nunber of which is smaller than that of channels

t hrough which the audio signals have been transmtted, when said flag
signal indicates the special nopde, first and second m xing ratio control
means are provided, and said first singing and second singing are each
mxed with said main signal at a first and second m xing ratios including
0 given by the first and second m xi ng

( START )

A

GENERATE A DATA CELL AND FORM 5276
GELL PLAYBACK INFORMATION

Y

SET CONFIGURATION OF DATA CELLS
FORMING A PROGRAM CHAIN, SET
ATTRIBUTES OF VIDEO DATA, ——8277
SUB-PICTURE DATA AND AUDIO DATA,
AND GENERATE VTSI-MAT AND VTS-PGCIT

4

| DIVEDE COMP VIDEO , GOMP AUDIO AND
COMP SUB-PICTURE INTO PACKS, AND
INSERT NV PACKS, EACH FOR ONE VOBU, |——S278
SO THAT DATA ITEMS MAY BE REPRODUCGED
IN TEH ORDER OF TIME CODES

END
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rati o control neans
36. An audi o nmet hod
acconpanyi ng sounds

and there are as many
acconpanyi ng sounds.

transmtted audio signals are outp

have been transmt
first and/ or second
sound is mxed with
including O given b
sound is mxed wt

respectively and then the m xed signals are output.

according to claim33, wherein
and/ or second

37/37

the nunber of the first
acconpanyi ng sounds is |arger than one
transm ssion channels as there are first and second

122 37. An

in a case where the

ed__when said flao <|nnal i ndicat es

put put channel s t he nunber of

audi o net hod according to claim 33 ?§3| ' _
-
which is smaller than that of channe 5 t hrough which the audi o signals

he special node,

S e

ARR ARMANGED i AN THE S& ZES O

st acconpanyi ng

rst ratio
iﬁkﬁébébconpanying
ifncl uding O
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-
END
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‘given by the second control neans and then the m xed S|gnals are output
38. An audi o nmethod according to claim37, wherginithg o I

said first ratio is deternmined to be a speC|f|c vV a
val ue of said second ratio is deterningglto be qf~‘ 9. AR i
according to claim36, wherein in a -case-whereg théd;raﬁ§n1tfed—%ud1ef AT
si gnal s aé; SPULRUt via output channel's the nunbér “of" Mﬁ\éh“ﬁ%wswailér,ihan
t hat of annel’'s through which the audio signdls fav&heen dgofansi pred,.....
when said flag signal indicates the special mqgde, a plurality of first
and/ or second control neans are provided, saig §1uwaﬁriydbﬁutwvsuﬁ{%*“

acconpanyi NgagoyQds cakg tgﬁcgoﬁb§ggl§bth sai d mai n signar-ata-specittc-
ratio or a ratio 1ncl uglng O given by the first control neans, and sald

-123  plurabhh¥mettsaeondanscebRanRyYhRImICUNAS B8hE B&CkH;pLXed wi th

and second audio data, the first audio data including a
first code information item for determining a surround mode
and first and second main audio signals and first sub-audio
signal, and second audio data including a second code
information item for determining a special use mode other
than the surround mode and third and fourth main audio
signals and a second sub-audio signal, the fourth main audio
signal including a normally available accompanying sound
which is used at a normal time and the second sub-audio
signal including one of normally available and normally
unavailable accompanying sounds which are used at a normal
time and a special time respectively;

means for sensing said first and second code information
items;

means for outputting one of the first and second audio data;
and

means for allowing the first and second main audio

signals or the first and second main audio signals and

the first sub-audio signal to output from the outputting
means in response to the sensing of said first code
information item, and setting said outputting meéns in a
selective setting mode in response to the sensing of said
second code information, in which the third main audio

signal is output from the output means, the foﬁrth main

A

s the replacement sheet
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L)

said main signal at a second ratio including O given by the second control
heans and then the m xed signals are output. 40. An audi o net hod
according to claim 33, wherein in a case where the transmtted audio
signals are output via two output channels, when said flag signal

I ndi cates the special node, first and/ éit%second control neans are

provi ded, central, audio 3hgnal IS _m_ xed w eft _audi, o _signal

sai.d .#h aid |
and rightaﬁgaposéﬁﬁﬁéll§tn§r98 t 58 &P §NopVEL FPiF poffoin ¥ FGBin? 0 |
[ b f .rol iy id |ef d di [
e b e L CacoL s, 53 8, (6 eyt g = ana o
i ght dj ' d t Lo d.ncl.udi ' t
Controf n8aRed"dnd%icne® SRERRRC LB afaiol s Hnas, UsOhbGHatYy! BREOTRORM,

accor di ngyhgvaliabm 40modaerisl wntiks taef @@bbggaggﬁt-shd 8l dighagt jkatio is

determined to be a specific value and the def val ue of said second
ratio is pgeventeacd rom %i@lfg_ out?)%-t Aropudhe BREPRAEtEARPHEaNRIokhenat eps
of:  providing a maxi num of five transm ssion channels;~ determning front
channel s secbadchanrahglithatli ghhans® hodmally set in the available

mode in which the second sub-audio signal is output from the

outputting means.

2. An audio system according to claim 1, wherein said
second data further includes a third sub-audio signal which
is normally set in an unavailable mode in which the third
sub-audio signal is prevented from being output from the
outputting means or the third sub-audio signal is normally
set in the available mode and the third sub-audio signal is

output from the outputting means.

3. An audio system according to claim 2, wherein the third
sub-audio signal is the normally unavailable type in which

the third sub~audio signal is used at a special time.

4. An audio system according to claim 1, wherein
the second sub-audio signal is the normally available type
in which the third sub-audio signal is used at the normal

time.

5. An audio system according to claim 4, further comprising

selecting means for selecting the reproduction of one or

Thbisthsrsphcementsheet
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left audio signal and a right audio signal to be output from a front |eft
speaker and a front right speaker, respectively, and a central audio
signal to be output froma front center speaker, and

This is the replacenent sheet 124
determ ning surround channels to be chanhifs that transnit a left surround

audio sig nderight nd_audi lgnal _to be output froma back |eft
speaker aﬂﬁégﬁbggkt$$g%§gﬁégg%k%Y?li%@%%c??%%m@?nY+P%1§§h?%®nd mode; and
transmtting main signals via the channels that transmt said left audio
signal and right audio signal, transmtting a selectively unused first

accorpanyl 60 SRNGudL S ShereR2ERSALNG! cb T ENSI S SALLLRED! Laho AUEL G

signal, and transmtting a selectively used sécond ‘acconpanyi

using sai ds&1EE QLR @@@:@@ef@rigepeéﬁﬁﬁéa&hmﬁ@pﬁééﬁﬂﬁ of TR thie surround

node. 43. An audi o nethod according to clai'm42, el n the
both of the normally unavailable accompanying sounds.

7. An audio system according to claim 1, further
comprising means for setting the second sub-audio signal in
the unavailable mode and preventing the second sub-audio

signal from being output from the outputting means.

8. An audio system according to claim 3, further comprising
means for setting the third sub-audio signal in the
available mode and allowing the third sub-audio signal to

output from the outputting means.

9. An audio system according to claim 1, further
comprising means for, in response to the first and second
code information items, displaying one of the surround mode
and the special-use mode corresponding to the first and

second code information items.

10. An audio system according to claim 9, wherein

the fourth main audio signal and the second sub-audio signal
are the normally available type, respectively, and said
display means shows one or both of the normally available

types in the special-use mode.
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nunber of the first acconpanying sounds and/or second acconpanying sounds
I's larger than one and there are as nany transm ssion channels as there

are first and second acconpanyi ng sounds. 44. An audi o net hod according
to claim43, wherein the second acconpanying sound is made up of a first
singing vocal and a second singing voc&ﬂ4 45. An audi o net hod accordi ng

case where th nsn1hted audi,o signals are

t | ai m , erein.in a .
oatgu?Ledﬂgiawg8u Oc FAFHENS 2CF, rﬁ&ﬁﬂe FLapmct i ¥h ?ﬁﬁFPer than that of
h s th h tran tted when sai d
?|ggn§|3n5Frﬁﬁ§E@§g£§ tﬁ@% g@% %I %@%g%s 1 Fﬁ?agpgySSFoi gﬁlgnd/or second
control ﬁ?ﬁpgﬁg through which the first and 5ﬁcond alﬁzaudRrOV'ded sai d
plurality o I'F'St "acconpanying soundS are  each m Xe §a°d main

si gnal atsiﬁﬁgﬁ%' e Eg%h% Et%d 1ﬁtFﬂei%%Eg€hﬂa ﬁoQEVEBdb¥hEh§hﬁ St

control sai faral ity of second acconpanyi ng sounds are each
m xed WtBnd fourth main audio signals are transmitted in the

special-use mode, and a first sub-channel through which the
first sub-audio signal is transmitted in the surround mode
and the second sub-audio signal is transmitted in the

special-use mode.

12. An audio system according to claim 2, wherein said
transmitting means includes first and second main channels
through which the first and second main audio signals are
transmitted in the surround mode and the third and fourth
main audio signals are transmitted in the special-use mode,
a first sub-channel through which the first sub-audio signal
is transmitted in the surround mode and the second sub-audio
signal is transmitted in the special-use mode, and a second
sub-channel through which the third sub-audio signal is

transmitted in the special-use mode.

13. An audio system according to claim 1, wherein the third
main audio signal includes a accompaniment, the fourth main
audio signal includes a melody line serving as the normally
available accompanying sound acting as a guide and the
second sub-audio signal includes a vocal serving as the
normally available accompanying sound sung with the
accompaniment.

This is the replacement sheet
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said main signal at a second ratio including O given by the second control
means and then the mixed signals are output. 46. An audi o net hod
according to claim42, wherein said main signhals are used to transmt
acconpani ment, said second acconpanying §ound is used to transmt singing
to said acconpaninment, and said first 3 onpanying sound is used to

transm t gyl ooyl Lugs SeLukal 33c8 avhde Ln sLogi 89 | Actag, second

acconpanying soun n audi o e according m 42, wherein

the ”“”beEpgfthﬁ%df5%§h %%gggpggéhﬁﬁ iﬁ%ﬂﬁﬁe@”%’9Ec8ﬁ§9ﬂ?meﬁ%?°€ﬂ@”yi”9

sounds is rger than on re are as man transSm Ssion’channel s as

there arerbirth ﬁIQQES%.‘El\%E[@ s3GRRATPRK1 eSO H810d 4§iné~ns_éw&§gg§ hod

according to claim47, erein in a case where thée transmtte e}

signal s atgeOubRiia 1k avadliRy ¢ Ardbabaniiagneehan abtWigChsi & gombker than
that of channels through which the audi 0 signals have béen transmtted,

when sai dtheagesiogdalsubrdivgdioesighalspaeiladesmadeocalpkeiahingy asf thier st
and/ or second control means are provided, said plurality of first
acconpanynogmadlydavaidable accompanying sound sung with the
accompaniment and the third sub-audio signal includes a
vocal serving as the normally unavailable accompanying sound

sung with the accompaniment.

15. An audio system according to claim 1, wherein said
second main data further includes a third sub-audio signal
and the second and third audio sub-audio signals include two
said accompanying sounds for a first vocal song and a second

vocal song, respectively.

16. An audio system according to claim 1, wherein the third
and fourth main audio signals includes an accompaniment and
a surround sound, respectively, and the second sub-audio

signal includes a vocal sung with said accompaniment.

17. An audio system according to claim 1, wherein said
second data further includes a third sub-audio signal and
the second and third sub-audio signals include accompanying

sounds, respectively.

18. An audio system according to claim 17, wherein the

second and third sub-audio signals include a first sung
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each m xed wth said main signal at a specific ratio or a

126 ratio including O given by the first control neans, and said

plurality of second acconmpanyi ng sounds are each mxed with said main
signal at a second ratio including O gléi% by the second control neans and
then the m xed signals are output An audi o net hod according to

I f h I di ' hi
reans i t HOFBkr ShBS BBne. ST SCp SORG 1 NEFPERTAVELIS:  Si nging nor

said second singing in a flrst position, mxes only said first singing
with said main signal at the first specific ratio in a second position and

outputs theg m A%dau%lg%n%'gstré&r?(%%c%'}hi ﬁa% 28a9Rd 19l NghBYMHt h sai d mai n

signal at the secon ficratio | hirtd posi'tion an outputs the

m xed si gRale, se%%%dma&%ﬁ t3AIrd fslubstau%ill%g IsAgnand &ﬁbdu%cae@o Paa'y&agw th
said main signal: at a third specific ratio in a fourth position and
out puts t@@uﬁUée@be@@mof the normally available mode and the

normally unavailable mode, respectively.

20. An audio system according to claim 1, wherein said
output means includes two or more main audio channels and at

least one sub-audio channel, respectively.

21. An audio system according to claim 20, wherein the
first and second main audio signals are output from the main
audio channels and the first sub-audio signal is output from
the sub-audio channel in the surround mode, and the third
and fourth main audio signals are output from the main audio
channels and the second sub-audio signal is output from the

sub-audio channels in the special-use mode.

22. An audio system according to claim 20, wherein said
output means includes means for mixing the fourth

main audio signal with the third main audio signal at a
first ratio including 0 and the second sub-audio signal with
the third main audio signal at a second ratio including 0 in

the special-use mode and outputs the mixed audio signal.

23. An audio system according to claim 20, wherein the

second audio data includes a third sub-audio signal and said

‘L) ) YO
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49. An audi o nethod according to claim46, wherein the second acconpanying
sound is made up of a first singing and a second singing. 51. An audio
nmet hod according to claimb50, wherein in a case where the transnmtted
audi o signals are output via output chaﬂ els t he nunber of which is
smal l er than that of channels through iI‘ch the audi o signals have been

L;ggﬁg‘hf§gﬁgﬂ?gﬁpgngo&pFigdﬁggﬁggg%g B%a%gilkgetﬁge%E%kthngggh Lh&it and

127 Providetia1and ekl thabaokiging,a0d sesRad singl pa.arepepeh i xed

with said I'n"signal at a and secon i'0S i g0

gi ven by &Helga&ﬁg @nqnae%a@dtﬁa&ungubL§3692§ ggsh aﬁegsthsSEEEEHVG'Y and
then the m xe nals are out put . “An"addio system conprising:
tra”S”‘ttmﬁgnnﬁﬁﬂiof%ﬁghhinﬁﬁ‘Ettﬁgr8”§aﬁﬁofﬂﬁ§§uding 0 in the

special-use mode and outputs the mixed audio signal.

24. An audio system according to claim 1, wherein
the output means has output channels, the number of
which is smaller than that of the audio signals included in

the audio data.

25. An audio system according to claim 22, wherein
a default value of said first ratio is a specific value and

a default value of said second ratio is 0.

26. An audio system according to claim 23, wherein a
default value of said first ratio is a specific valué and a

default value of said third ratio is 0.

27. An audio system according to claim 1, wherein the
second audio data includes a third sub-audio signal, the
fourth main audio signal includes the accompanying sound of
the normally available type, the second and third sub-audio
signals of the normally available type include accompanying
sounds, and said output means includes means for mixing the
fourth main audio signal with the third main audio signal at
a first ratio including 0 and one or both of the second and

third sub- audio signals with the third main audio signals

I o -
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and second audio data, the first audio data including a first code
information itens for determning a surround node and first, second and
third audio signals, and second audio data including a second code
information itens for determning a spegial-use node different fromthe
surround nDde and fourth and fifth audild® |gnals the fifth audio signal

|nclud|ng of rmal | | e _and nor e ynava abl.e accomp nylng
sounds whi h &F 5 dc§i¥gﬁﬁg ﬁ%& %ﬁg ang d§é80|av ﬁpngaﬁgbﬁggflﬁ

means for %nﬁf said first and second code information itens; neans for
outputtlng one of ‘the first and second audio data; and means for al I owi ng
the first and second audio signals or the first, second and third audio
signals to output fromthe outputting means in response to the sensing of

said firstg codg iafQld Rlys¥en LRBorNAS Y i1gigrhd Qulpdlihi RgeMeans in  a
sel ective setting node in response to the sensing 0f said second code

i nformat i gecond \wtiddl tdaeaf dwdldrisdiao t3iigdalsubs-auddbP el ghka e out put
means, the fifth audio signal is
second and third sub-audio signals includes a first vocal
song and a second vocal song, and said output means includes
means for mixing two accompanying sounds of the first vocal
song and the second vocal song with the second main audio

signal at the first and second ratios both including 0 , in

said special-use mode.

29. An audio system according to claim 28, wherein said
output means has means for switching mixing ratios between
four positions and outputs neither said first vocal song nor
said second vocal song in a first position, mixes only said
first singing with the accompanying sound of the second main
audio signal at the first specific ratio in a second
position and outputs the mixed signal, mixes only said
second vocal song with the accompanying sound of the second
main audio signal at the second specific ratio in a third
position and outputs the mixed signal, and mixes said first
vocal song and said second vocal song with the accompanying
sound of the second main audio signal at third and fourth
specific ratios in a fourth position, respectively, and

outputs the mixed signal.

30. A recording method comprising the steps of:

This is the repiacement sheer
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128 normally set in an avail able node and is output fromthe output neans

or the fifth audio signal is nornmally set in the unavail able node and the

fifth signal is output. 53. An audi o system according to claimb52,

wherein said second data further |ncluge% a sixth audio signal which is

normal ly set in the unavail abl e nDde ana-i’s prevented from being output

fromthe outggttingpneans ofr, th xth udi. o I.s narmally set in the
+8fd

avai | abl e“fb h&L&d¥ g g A&P L §n§ugﬁﬁpnd CO8%.  An audio
SySte”]acﬁﬁ%gERgtH% 1%%%§S%OFW%%E%ER15E% fo%&%gpggﬁ R%d%h §§d|o si gnal

i ncl ude acconpanyin the “hormar ly a d%t he

nor mal |y ga\eg' hae rio° otHEIPRELV L. sursBina/oBidhRasuaken ager di ng

to cIa|n1_ urt her risin nmeans f or ect
rePrOdUCth% o%ﬁ&n%rt%ok%ookr %r%C&QEBaQMHQB sadndal con%@nté”aﬁ dio
systen1accor 8 I"aim 52, furt conprising neans for, in response to

the firSta@nQeﬁg%O%@e sub~-audio channel content have been stored;
creating type information indicating that the type of said
array is of audio data and management information including
playback information determining the order in which each
unit data item in said array is to be reproduced; and
recording the created first and second code information
items, audio data, type information, and management

information in a data area on a recording medium.

31. A method of transmitting and reproducing audio
information including first and second code information
items for determining a surround mode and a special-use mode
other than the surround mode and audio data corresponding to
two or more main audio channel contents and at least one
sub-audio channel content, said audio repreducing method
comprising the steps of:

sensing said first and second code information items;
converting the audio data into two or more main audio
signals and at least one sub-audio signal in the surround
mode in response to the sensing of said first code
information item;

converting the audio data into main audio signals and sub-
audio signals in the special-use mode in response to the

sensing of said second code information item and generating

At e Sges o PETNR E : s
P62 RS taniEiemien; shget
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code information itens, displaying one of the surround node

and

t he

Speci al -use node corresponding to the first and second code information
i temns. 129 57. An audi o system
according to claimb54, wherein the fourgg and fifth audi o signals include .

acconpanyi ng sounds, respectively, and

- Use

d di splay nmeans shows one or

56, A aull’s SYBPoR BSHOF .@&C5“’3??%%2%#@??%3tk@sﬁ%&sﬁg‘ébmﬁq Soriy
car aoke oyl 0,51 gnekae BRCLUALALD 0 R U eI

si gnal east one o I'TSt sub au

at nornaluhhvsilaaﬂea poCcRdnbyRe QEaéEboﬁéde éhenﬁhlntgaalbsfﬂ§

speC|aI times, said acconpanlnent S|gna elng aSS|gne

ni nent
is used

gdiat

st channel

COVrespO“QbBQsF@c@aﬂaUBe,ahdtoaQB@nBeEeQQEEEVEM?davalﬁaEMéVQHBQnQUd'0

format, said i rst type of sub-audio signal

present, being assigned

type accompanying sound normally unavailable and used at a

special time, by using at least one of said sub-audio

signals; and

selecting the reproduction of the first- and second-type

accompanying sounds.

32. An audio reproducing method according to

claim 31, further comprising the step of selecting

the

reproduction of the first- and second-type accompanying

sounds.

33. An audio method of transmitting or recording
audio using a plurality of transmission channels,

method comprising the steps of:

said audio

providing a surround mode and a special mode different from

the surround mode;

transmitting a flag signal indicating one of the modes;

providing two or more front channels that transmit audio

signals to be output from front speakers and one or more

surround channels that transmit surround signals in the

surround mode; and

transmitting main signals via at least one of said

front channels, transmitting a selectively unavailable first

accompanying sound via at least one of the rest of

said

This is the replacement sheet
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to a second channel corresponding to a center audi o channel determned in
the surround audio format, and said second type of sub-audio signal, if
present, being assigned to a third channel corresponding to a surround
channel determined in the surround audhé format; detecting/setting neans
for detecting t he karaoke identifier L or setting t he systentin a

kar aoke m detictlon raoke I dent i e} UC|nggnean

?perathngffﬁng OhanFngefﬁgdgrapgﬁi %éBﬂo&uEFﬁanghQCQQEBﬁBQﬁPﬂeﬁ?u dgnal
the 1irst eiyptidPlaipesdiod s é%a%@l"teﬁ?fpﬁésé"Fﬁa?%*%%gpﬁ Eeoa5  Channel -
of the trﬁ%ﬁgktbﬁ% I3 3349 %ﬂgk%uﬁ nn%ggé Slgﬁgﬁ SPF01al mode .

130 reproducing the second ty resent, fromthe
third channel of the transnttted karaoke audi o signal; n1X|ng/outputting
means for outputting the acconpaninent signal after ntxing t he

acconpani pgnt angRAaldiw methidd biccdirdihyPecot1suh 38¢i @hergnal skfidthe first
type of sub-audio
main signals are used to transmit accompaniment, the
surround signal of a main signal is transmitted as the first
accompanying sound, and singing to said accompaniment is

transmitted as the second accompanying sound.

35. An audio method according to claim 34, wherein

in a case where the transmitted audio signals are output via
output channels the number of which is smaller than that of
channels through which the audio signals have been
transmitted, when said flag signal indicates the special
mode, first and second mixing ratio control means are
provided, and said first singing and second singing are each
mixed with said main signal at a first and second mixing
ratios including 0 given by the first and second mixing
ratio control means

respectively and then the mixed signals are output.

36. An audio method according to claim 33, wherein

the number of the first accompanying sounds and/or second
accompanying sounds is larger than one and there are as many
transmission channels as there are first and second

accompanying sounds.
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signal is present, and for outputting the acconpani nent signal w thout

m xi ng the acconpani nent signal with any signals if the second type of
sub-audi o signal is present; and setting neans, operating in response to
an external input, for setting output ;%3 itions of the m xing/outputting
means such that the acconpaninent sign S prevented fron1be|ng m xed

W Eh e B ol W00 RIRANGLOSIARY (BVR NG bae (bikat ype of

sub- audi o~ si‘ghal 1S presen sSuc Rt si gnal |s

m xed with, tﬁec%%%o%%e&%p%h%ft%%%ggl%xghpaghﬁga pBa&Qea§SCBB@ph¥p%

sub- audi o"si gnal resen "0 “sysCem aceordingito crai m 58,
further ee%ehwseﬁenneq%a&%efehmee&ee&'%&le%tHetemaﬁlbeethth%haed ofecond

type of sub-audio signals, respectively. . An audi o systen1accord|ng
to C|a'”‘@%anh@&%thrd%@%pwhib%gthe”%@@iof%ﬁgﬂb&@'ﬁHV@gbegﬁ karaoke node in

response to the detection of the karaoke idéntifier.

transmitted, when said flag signal indicates the special
mode, first and/or second control means are provided, said
first accompanying sound is mixed with said main signal at a
specific ratio or a first ratio including 0 given by the
first control means, and said second accompanying sound is
mixed with said main signal at a second ratio including 0
given by the second control means and then the mixed signals

are

output.

38. An audio method according to claim 37, wherein the
default value of said first ratio is determined to be a
specific value and the default value of said second ratio is

determined to be 0.

39. An audio method according to claim 36, wherein in a
case where the transmitted audio signals are output via
output channels the number of which is smaller than that of
channels through which the audio signals have been
transmitted, when said flag signal indicates the special
mode, a plurality of first and/or second control means are
provided, said plurality of first accompanying sounds are
each mixed with said main signal at a specific ratio or a

ratio including 0 given by the first control means, and said

T MNE FALIESEien] ShaeT
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131 61. An audio system according to claim®60, wherein the displaying
means displays that the first sub-audio signal is used at normal tine
and/or the second sub-audio signal is wused at special tines. 62. An
audi o system according to claim 58, wher the second type sub-audio
signal is reproduced as a vocal and é‘ I rst type sub-audio signal is

reproduceggﬁagifﬁy séd g@k%ﬂg%$&ﬁ s%u%ﬁ!d%rgo%a%hngh%%dWMEg an

accomnpani repro acconpanl ment” sl

audi o SySts"aTdaﬁx%‘lr d'srlg:éxtaq Geaigm %?.n "rra%'l% LRe1 Wkl go'f)e gﬁ'\'r‘l‘nob

I ncl ude anot her 10 SI naI t he secon use speC|aI
times and s%%%ngp%ntt%q ni‘e%tffst R aies) t@fy rE%RANYiBAUG Bhe %m?htsurround

audi o channel determned in the surround format, said transmtting neans
transmtting the other second type sub-audio S|gnal, sai d reproduci ng
means reproduces the another sub-audio signal, said m xing/outputting
means out @gt.s @M audio method according to claim 33, wherein in a

case where the transmitted audio signals are output via two
output channels, when said flag signal indicates the special
mode, first and/or second control means are provided, said
central audio signal is mixed with said left audio signal
and right audio signal at a specific ratio or a first ratio
including 0 given by the first control meaﬁs, and said left
surround audio signal and right surround audio signal are
mixed with said left audio signal and right audio signal at
a second ratio including 0 given by the second control

means, and-the mixed signals are output.

41. An audio method according to claim 40, wherein the
default value of said first ratio is determined to be a
specific value and the default value of said second ratio is

determined to be 0.

42. An audio method comprising the steps of:

providing a maximum of five transmission channels;
determining front channels to be channels that transmit a
left audio signal and a right audio signal to be output from
a front left speaker and a front right speaker,
respectively, and a central audio signal to be output from a
front center speaker, and

This is the replacement sheet
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acconpani ment signal w thout m xing the acconpani nent signal wth the
anot her sub-audi o signal; and setting neans sets output conditions of the
m Xxi ng/ out putting neans such that the acconpaninent signal is mxed with
t he anot her sub-audio signal. 64. An audi o system according to claim
63, wherein the one of the sub-audio sﬂdﬁ%ls I's reproduced as a first
vocal and

135" secoRFERARang. SYFEONRd, (RRSTEIS ot BeesTaPRG LBo CORK a8 SHnkr & n the
(st YAs s BaulaeLapels euiesg syl aulea 3lanal sighaille
S anal i £R PRe CyREE Lol TR, THED speRiery e K0BaBk Bl "0 and (he
second tyReAkeFUP AN SHVIF], Wrl B S8 round mode; and

transmitting main signals via the channels that transmit

said left audio signal and right audio signal, transmitting

a selectively unused first accompanying sound via the

channel that transmits said central audio signal, and

transmitting a selectively used second accompanying sound

using said surround channel, in a special mode different

from the surround mode.

43. An audio method according to claim 42, wherein the
number of the first accompanying sounds and/or second
accompanying sounds is larger than one and there are as many
transmission channels as there are first and second

accompanying sounds.

44, An audio method according to claim 43, wherein the
second accompanying sound is made up of a first singing

vocal and a second singing vocal.

45. An audio method according to claim 43, wherein in a
case where the transmitted audio signals are outputted via
output channels the number of which is smaller than that of
channels through which the audio signals have been
transmitted, when said flag signal indicates the special

mode, a plurality of first and/or second control means are

This is ths raplacement sheet
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acconpani nent signal at a second ratio including O. 67. An audi o system
according to claim66 wherein a default value of the first ratiois a
specific value and a default value of the second ratio is O. 68. An
audi o system according to clain158,\MuHﬁ2i:said m xi ng and out putting
means m xes the first type of sub- audi ignal with the acconpani nent
signal at a fi.rst,rati.o, .i;ncludin d t.he second i.ype of sub-audio
i onal i ETTHE e daih i TR TR0 o T S shnrdtt, B
different _fnro IJEaf'J if | | I NG| ; .audj.0 .system
accordi ng etacg'rhc:}aall m Zﬂl%Le%%dnq%a\gﬂdmr#%lngé%g%d%éﬁcﬁut%l r@Qr%%ag)sFor% xes the
second tyR& 1Qfo St udUl @ 9na %focrﬂee%ra]% Rpritd 1 tar@d s3RC A grocal s
with the acconpaninent signal, respectively, at first and second ratios
whi ch i ncldidg-A) iepRectde®ing accompanying sounds are each mixed withl33
said main signal at a second ratio including 0 given by the

second control means and then the mixed signals are output.

46. An audio method according to claim 42, wherein said
main signals are used to transmit accompaniment, said second
accompanying sound is used to transmit singing to said
accompaniment, and said first accompanying sound is used to
transmit melody lines serving as a guide in singing in the

second accompanying sound.

47. An audio method according to claim 42, wherein

the number of the first accompanying sounds and/or second
accompanying sounds is larger than one and there are as many
transmission channels as there are first and second

accompanying sounds.

48. An audio method according to claim 47, wherein in a
case where the transmitted audio signals are output via
output channels the number of which is smaller than that of
channels through which the audio signals have been
transmitted, when said flag signal indicates the special
mode, a plurality of first and/or second control means are
provided, said plurality of first accompanying sounds are
each mixed with said main signal at a specific ratio or a

* c L M S *
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70. An audi o system according to claim64, wherein said mxing and
out putting neans includes neans, having first, second, third and fourth

switching positions, for setting one of the first, second, third, and
fourth switching positions which relatqts:a O mXxing ratios respectively,
said mxing and outputting neans out putti

d_mixing and | u |
ub. aud o o Ear RO AT o Y e ErafaE0neARY) et RRRY saif

posi tion,

the first “voc

g neither the second type

of
of
chi ng

priiu’ffgflit%“ IoF AeG3RE %%O%ﬁltnglgs R audi Qﬁgi %g%t 25585 _g,g_t&gli ng to

w't h 't he ‘acconpani iI"gnal "at” t rs Spec

ic ratio

i the secand Rasi iAyrRNd AULDWeborae saiied indlalahg B Yavenhy the second

type of sub-audio sig

acconpani

and outputs the m xed signal, and m xes the second type o

correspondi ng to the second vocCa

FRFonds icmdlr At nel2g sSegened hepethk aikall %ibﬂatl@efatrléi bt .t i on

sub-audi o

signals corresponding to the first and second vocals wth the
ment signal at the third and fourth specific ratios in the fourth

acconpani

posi ti on, 4Respéat iaveliy method wicouirsliniye toi xddis 48al furthék. An audio

system conprising; transm ssion nmeans for transmtting karaoke audi o

signal s

comprising the step of providing mixing ratio switching
means with four positions, which outputs neither said first
singing nor said second singing in a first position, mixes
only said first singing with said main signal at the first
specific ratio in a second position and outputs the mixed
signal, mixes only said second singing with said main signal
at the second specific ratio in a third position and outputs
the mixed signal,

and mixes said first singing and said second singing with
said main signal: at a third specific ratio in a fourth

position and outputs the mixed signal.

49, BAn audio method according to claim 46, wherein the
second accompanying sound is made up of a first singing and

a second singing.

51. An audio method according to claim 50, wherein in a
case where the transmitted audio signals are output via
output channels the number of which is smaller than that of
channels through which the audio signals have been
transmitted, when said flag signal indicates the special

mode, first and second mixing ratio control means are

This is the replacement sheet
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i ncluding a karaoke identifier, left and right acconpani nent signals and
at |least one of a first type of sub-audi o signal that is used at nornal
times and a second type of sub-audio signal that is used at special tines,
sai d acconpani nent signals being assignﬁ% to first and second channel s
134 corresponding to left and right mai dudi o channels deternined in a

d Ld L f f d
bei ng assi Ba2aip88s net Batgnshabe ¥BRelugoRti 6orna e ERpthaLnEPooaRnNel
d 1 nedp, t d d f b-
audi o Si gnit <eft “%FES%%?H”@S?%* “Tebfingh potheRt, fod HREANA R e Ehecepondi ng

to a surroyaglsgaﬂﬁehuéﬁhgrm g@@lehnbghgﬂesEEEQE”anﬁggﬁ&% ﬁf&gﬂg for

detecting/setting neans f tectin ar aoke

setting theagyst 88htRod hééﬁ@k?eEBQ@tH@QPyd§ﬁ§C£%Qﬁ tRE hige agfgﬁgls
identifier; reproducing means, operating in sald karaoke node, for

reprodUC|ngréheutpﬁt and right acconpaninent signals from the first and
second channels of a transmtted karaoke audio

52. An audio system comprising:

transmitting means for transmitting one of first

and second audio data, the first audio data including a
first code information items for determining a surround mode
and first, second and third audio signals, and second audio
data including a second code information items for
determining a special-use mode different from the surround
mode and fourth and fifth audio signals, the fifth audio
signal including one of normally available and normally
unavailable accompanying sounds which are used at a normal
time and a special time respectively;

means for sensing said first and second code information
items;

means for outputting one of the first and second audio data;
and

means for allowing the first and second audio signals or the
first, second and third audio signals to output from the
outputting means in response to the sensing of said first
code information item, and setting said outputting means in
a selective setting mode in response to the sensing of said
second code information, in which the fourth audio signal is

output from the output means, the fifth audio signal is

This is the replacement sheet
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signal, reproducing the first type of sub-audio signal, if present, from
the third channel of the transmtted karaoke audio signal, and reproducing
the second type of sub-audio signal, if present, fromthe fourth channel

of the transmtted karaoke audio S|gnal m xi ng/ out putting neans for

out putting the acconpani nent signals eﬁ%%ﬁ n1xing t he acconpani ment

Z'ugf'?'Z.g@hﬁﬁ%%ﬁﬁlﬁéﬁﬁ%&ﬁaﬁ%%ﬁ% e N TR Hegnal s
type of satE Jedrom T Bl Zvi"sgté{%la” Sﬁl@%ﬂ? a’lf&rge Sin
response g, mn%aefmlé Wile arlPTereldi A %Litg%‘itl q s, of the

n1X|ng/outputt|n 135 such
that the acconpanlnent S|gnals are prevented frombeing mxed with the
first type of sub-audio signal even if the first. type of sub-audio signal

i s presentsANd plEhditAts fdtem EIRBHGRY Sidhl5e ,akdidteied saild the
second type of sub-
second data further includes a sixth audio signal which is
normally set in the unavailable mode and is prevented from
being output from the outputting means or the sixth audio

signal is normally set in the available mode and the sixth

audio signal is output.

54. An audio system according to claim 52, wherein the
fourth and fifth audio signal include accompanying sounds of
the normally available type and the normally unavailable

type, respectively.

55. An audio system according to claim 54, further
comprising selecting means for selecting the reproduction of

one or both of the accompanying sounds.

56. An audio system according to claim 52, further
comprising means for, in response to the first and second
code information items, displaying one of thé surround mode
and the special-use mode corresponding to the first and

second code information items.

LT ———
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audio signal if the second type of sub-audio signal is present. 72. An
audi o system according to claim71, further conprising: neans for
selecting outputs of the first and second type of sub-audio signals,
respectively. 73. An audi o systemaccording to claim 71, further
conprising; neans for displaying the katd8ke nmode in response to the

d ' he k ke id ifier. .. 74. dj d
Claim 73, SherohR SHGLOGPYSFA AGCREGBIATEPRF LNt hd: ¥RELFiRSERub- sudio
[ | t . time,and, he, d b- audi o, si | i d .
at “opeci al EPRRER 2nd FETth 2P0 S BRLH ABCORAPR FBIER AV HYISOURGRel n { he
dt b- audi ' 1 d I d _t Irst t
sub audi o srghartElelys, Sh3 eatdc AEoRTHECH - Shrn et RRP cnidces Bch B e’ or
singi ng wi h.apyBEEOBRARHERALCORBYAY: hGPEBHHES: AT bt B BESPIREDI Ment

si gnal .
mode.

58. An audio system comprising:

transmission means for transmitting karaoke audio signals
including a karaoke identifier, an accompaniment signal and
at least one of a first type of sub-audio signal that is
used at normal times and a second type of sub-audio signal
that is used at special times, said accompaniment signal
being assigned to a first channel corresponding to a main
audio channel determined in a surround audio format, said
first type of sub-audio signal, if present, being assigned
to a second channel corresponding to a center audio channel
determined in the surround audio format, and said second
type of sub-audio signal, if present, being assigned to a
third channel corresponding to a surround channel determined
in the surround audio format;

detecting/setting means for detecting the karaoke identifier
and for setting the system in a karaoke mode upon detection
of the karaoke identifier;

reproducing means, operating in said karaoke mode, for
reproducing the accompaniment signal from the first channel
of a transmitted karaoke audio signal, reproducing the first
type of sub-audio signal, if present, from the second
channel of the transmitted karaoke audio signal, and

* c L ] $ *
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136 76. An audio systemaccording to claim71, wherein the karaoke audio
signal s include anot her sub-audio signal which is the second type, used at
special tinmes and assigned to a fifth channel corresponding to the other
surround audi o channel determned in the surround format, said
transmtting means transmtting the ot Het® second type sub-audi o signal,

sai d repraoduci ng neans .reproduc t he ot her sub-aydio. si,gnal, said

i xi ng/ UTEREITHS TS R (P Ao A 098 Th PSS i ng

t he acco ni t signals. wth.th not.her sub-audi,o _signal_; and setting

means se??f%c%[fng:&e scc}%'rﬁ# tclhoar]i'gle&f Q[%(ﬁ‘rﬁ %rﬁéllsgﬂ't%ﬁtd?ikﬁga n?hﬁﬁé’n that the
acconpaniqﬁgﬁuﬁygnals are m xed with the another sub-audio signal. 77.
An audi o sSystem’according to claim 76, wherein the one of the sub-audio

2L L PSEPURTLIS G e YR otihy Ll 1R Dot
signal after mixing the accompaniment signal with the first
type of sub-audio signal if the first type of sub-audio
signal is present, and for outputting the accompaniment
signal without mixing the accompaniment signal with any
signals if the second type of sub-audio signal is present;
and
setting means, operating in response to an external input,
for setting output conditions of the mixing/outputting means
such that the accompaniment signal is prevented from being
mixed with the first type of sub-audio signal even if the
first type of sub-audio signal is present and such that the
accompaniment signal is mixed with the second type of sub-

audio signal if the second type of sub-audio signal is

present.

59. An audio system according to claim 58, further
comprising:;
means for selecting outputs of the first and second type of

sub-audio signals, respectively.

60. An audio system according to claim 58, further
comprising;
means for displaying the karaoke mode in response to the

detection of the karaoke identifier.

This is the replacement sheet
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78. An audi o systemaccording to claim71, wherein the first type
Sub-audi o signal includes a surround audio signal for the acconpani nent
si gnal . 79. An audio systemaccording to claim 71, wherein said mxing
and outputting neans m xes the first tyqﬁﬂgf sub- audio signal with the
acconpani ment signals at a first ratio l uding O and the second type of
sub-audi o _signal with the . . . 137
acconpani r@gﬁt %%ﬁéﬁd;watsygtse&gﬁ&o'rgﬁng itr?clc&&ilﬁ‘g 68 Whe§§lnArTrh§udi o syst em
accordi ng l_aj.m 7 er i I al t [
di% G.I. ?&?g ?ﬂe&x‘ﬁ% GE g f‘i?:s ? Sl];.ldl% m%&ua

specific vaI of the secon 1 An

audi o sysnl%@qﬁ%ctorn%&lt CEﬁ'r{ea'aerb r WS Sdtond %ubmamg% 234nayt gut ting

means m xes t rst t I 0 si gnal he ~a conpanlnent
signal s ahs%dfbﬁs%péﬁﬂdl di@gudi ng 0 and the second type of sub-audio
he

signal with t
62. An audio system according to claim 58, wherein the
second type sub-audio signal is reproduced as a vocal and
the first type sub-audio signal is reproduced as a melody
line which acts as a guide for singing with an accompaniment

sound reproduced from the accompaniment signal.

63. An audio system according to claim 58, wherein the
karaoke audio signals include another sub-audio signal which
is the second type, used at special times and assigned to a
fourth channel corresponding to the other surround audio
channel determined in the surround format, said transmitting
means transmitting the other second type sub-audio signal,
said reproducing means reproduces the another sub-audio
signal, said mixing/outputting means outputs the
accompaniment signal without mixing the accompaniment signal
with the another sub-audio signal; and setting means sets
output conditions of the mixing/outputting means such that
the accompaniment signal is mixed with the another sub-audio

signal.

64. An audio system according to claim 63, wherein the one
of the sub-audio signals is reproduced as a first vocal and

the another one of the sub-audio signal is reproduced as a

L |
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acconpani ment signals at a second ratio sanme as or different fromthe
first ratio which includes 0. 82. An audi o system according to claim77,
wherein said mxing and outputting nmeans m xes the second type of sub-
audi o signals corresponding to first anqyfecond vocals with the
acconpani ment signals, respectively at f %t and second ratios which

I ncl ude 0O reiﬂﬁftlvely 83. An audi o system according to claim77,
wherei n sa<t %md out putting means includes neans, having first,
second, third and fourth swi tching. positions, for setting one of the
first, second, third, and fourth switching positions which relates to

m xing ratdns rEsnagtiyele teififodididlp ANLIHLP Wl GBI T AN O

nei t her the secon ype o sub-au nal ““correspon rst

vocal = nofe e sigrangdy/ ne difa s Urulie o WAl SRAYINGHA A d
second voc n the flrst sw tchi ng p05|t|on m xes
138 the accompaniment signal.

66. An audio system according to claim 1, wherein said
mixing and outputting means mixes the first type of sub-
audio signal with the accompaniment signal at a first ratio
including 0 and the second type of sub-audio signal with the

accompaniment signal at a second ratio including 0.

67. An audio system according to claim 66 wherein a default
value of the first ratio is a specific value and a default

value of the second ratio is 0.

68. An audio system according to claim 58, wherein said
mixing and outputting means mixes the first type of sub-
audio signal with the accompaniment signal at a first ratio
including 0 and the second type of sub-audio signal with the
accompaniment signal at a second ratio same as or different

from the first ratio which includes 0.

69. An audio system according to claim 64, wherein said
mixing and outputting means mixes the second type of sub-
audio signals corresponding to first and second vocals with
the accompaniment signal, respectively, at first and second
ratios which include-0 respectively.

This is the replacement sheet
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only the second type of sub-audio signal corresponding to the first vocal
wi'th the acconpani nent signals at the first specific ratio in the second
position and outputs the mxed signal, nixes only the second type of
sub-audi o signal corresponding to the secaond vocal w th the acconpani nent
signals at the second specific ratio in tRe third position and outputs the

I xed si d th dt b- au nal, s correspondi ng
?fohes;?sz o sg% ﬁ% Sygggﬁgg%FPﬁégﬁg 805 éﬁl%éntwggﬁﬁépssaﬁ the third

and fourtmlm bh bakbATEifg RRahQUIRR I RARL 10T oT CRRESLLVEL Yy @
out puts the m xéd sirgnal” g % 86 ﬁa W%?ﬂﬁd Kb??s ﬁ.' a
transn1ssI98c§%8 QBEE?aQﬁﬁhE%PQQPk§ﬁ§9531§§ﬁ%8§§£98§LS fb?cgggtnﬁggst one

kar aoke identi acco nal s an

of a f'rStoEéPSfOEhéU?iéﬂg'0séb9Hé' thhea ' § HSEQuEEhHQ?EEEhEhEES and a

second type of sub-audio S|gna fhat is (sed at Speci trnes; said

aCCO”Danl”§6§1t§bﬁ83hﬁ1@ﬁl@@léﬁébgﬁédmiﬂlﬁgr§ét§8§ §§§989t§9émge'§aid
corresponding to left and right main audio channels determned in a

surround amilkdngoandt ouspudtingsiebibeoatpustbngule Othefnghe s&cBhgsent,

bei ng assigned to a third channel corresponding to a center audi o channel

det ermi nedtype of sub-audio signal corresponding to the first vocal
nor the second type of sub-audio signal corresponding to
said second vocal In the first switching position, mixes
only the second type of sub-audio signal corresponding to
the first vocal with the accompaniment signal at the first
specific ratio in the second position and outputs the mixed
signal, mixes only the second type of sub-audio signal
corresponding to the second vocal with the accompaniment
signal at the second specific ratio in the third position
and outputs the mixed signal, and mixes the second type of
sub-audio signals corresponding to the first and second
vocals with the accompaniment signal at the third and fourth
specific ratios in the fourth position, respectively, and

outputs the mixed signal.

71. An audio system comprising;

transmission means for transmitting karaoke audio signals
including a karaoke identifier, left and right accompaniment
signals and at least one of a first type of sub-audio signal
that is used at normal times and a second type of sub-audio
signal that is used at special times, said accompaniment

signals being assigned to first and second channels

This is the replacement sheet
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in the surround audio format, and said second type of sub- audio signal,

i‘f present, being assigned to a fourth channel corresponding to a surround
channel determined in the surround audio format; a detecting/setting step
of detecting the karaoke identifier

139 and setting a karaoke node upon dett¥tion of the karaoke identifier;

a reproduci ste execut n sa r.aoke. node,. r epr.oduci ng the Ieft
and 1ight GOCSTIRAGEN %?Sﬂ%#% A R AT Bhannel's of a
transnltte i qHﬁ! r&t. . 1.y b- audi o
signal, if presgﬁe a];}g da{lﬁﬁlaér)m rﬁ%gc "t het draffllsrrﬁtft %aorsfjaoke
audi o si gnal gﬁﬁ #ﬁ?y égﬁﬁn , If
present, from f our channe of e%éj}i{}f‘ tt%}%(ﬁarao e au |o si gnal ;

a m xi ng/ i anHdl e St &{dir)]r;tf P td Neerd e apsPP AR Eialsmad ter

m xi ng the acconpani nent” si s wth the first type of sub-audi o signal
i f the firit th@esofrouid a\mmb Of SigHIE] drfd HESEHecad WP WL it he

acconpani nent
audio signal, if present, being assigned to a fourth channel
corresponding to a surround channel determined in the
surround audio format;
detecting/setting means for detecting the karaoke identifier
and for setting the system in a karaoke mode upon detection
of the karaoke identifier;
reproducing means, operating in said karaoke mode, for
reproducing the left and right accompaniment signals from
the first and second channels of a transmitted karaoke audio
signal, reproducing the first type of sub-audio signal, if
present, from the third channel of the transmitted karaoke
audio signal, and reproducing the second type of sub-audio
signal, if present, from the fourth channel of the
transmitted karaoke audio signal;
mixing/outputting means for outputting the accompaniment
signals after mixing the accompaniment signals with the
first type of sub-audio signal if the first type of sub-
audio signal is present, and for outputting the
accompaniment signals without mixing the accompaniment
signals with any signals if the second type of sub-audio
signal is present; and
setting means, operating in response to an external input,

for setting output conditions of the mixing/outputting means

Trig is the rapiacament sheet
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signals wi thout m xi ng the acconpani nent signals with any signals if the
sécond type of sub-audio signal is present; and a setting step, executed
in response to an external input, of setting output conditions of the

m xi ng/ outputting step such that the aciggpanlnent signals are prevented
frombeing mxed with the first type of b-audi o signal even if the

first type of sgﬁ-grg Q Si E d such_t hat g accomrpani_nment
si gnal s ar 8Ufix582% FR®t AS QQBSHam 9§ sbgng B- ar%uEnggPtﬁ | L¥P™¢ H8L8€cond
LLPe o e o Red fiShIRRE rsPl 980 or oHB-aluiSPLEGHS] "evER' Pe%eREOOT I N

to claim8 140

a selectin p elec g u th a S d e

sub- audi o g%S%grse§P§S%§C%P§eFHHEB Eggﬁgk repéféﬁé?ﬁ di ﬁﬁgﬂagé%?dFﬁé

claimB84, furbhBhnimeHR" 535A81s are mixed with the second type of sub-
audio signal if the second type of sub-audio signal is

present.

72. An audio system according to claim 71, further
comprising:
means for selecting outputs of the first and second type of

sub-audio signals, respectively.

73. An audio system according to claim 71, further
comprising;
means for displaying the karaoke mode in response to the

detection of the karaoke identifier.

74. An audio system according to claim 73, wherein the
displaying means displays that the first sub-audio signal is
used at normal time and/or the second sub-audio signal is

used at special times.

75. An audio system according to claim 71, wherein the
second type sub-audio signal Is reproduced as a vocal and
the first type sub-audio signal is reproduced as a melody
line which acts as a guide for singing with an accompaniment

sound reproduced from the accompaniment signal.

A O AR Trie & the replacement sheet
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a displaying step of displaying the karaoke node in response to the
detection of the karaoke identifier. 87. A reproduci ng net hod accordi ng
to claim86, wherein the displaying step includes a step of displaying
that the first sub-audio signal is used . at normal tinme and/or the second
sub-audi o signal is used at speci al ti mess 88. A reproduci ng net hod

di l.ai m 84, wherein th : dt - ' ' | i

Fepr oduced s 400G Lo RS (I ST DA AT ] o MRS WiSor oduced as
| od . \ acts. : > th . ;

Sogﬁ dor )épr%’ll ugoe :‘aﬁ‘{c%irﬁa(f hszl caclgsn%;hlnciqﬁr]eénorasn?olgeggrhg‘su\M_gél.ﬁ a%é%?ﬂ I@’:ﬁra?‘gc hm&\t hod

accor di g 0 (41 diha WRE! Tddip ataranke 24 ignals Jigldi g anot her

sub- audi o si gna i's t'he second type, use specl a mes and

assi gned tQ @ p fdHrhohamitle SUHLIRANY Rthd QG WNGIoUH g audi o

channel determned in the surround foormat, said transmtting step
i ncl udi ng chagirRl Hettddmiisidd tinh et HdesuthRins oridh i,y R i & W3l ia tSirgpal |

said reproducing step includes a step of reproducing the another sub-audio
signal, means transmitting the other second type sub-audio signal,

said reproducing means reproduces the another sub-audio

signal,

said mixing/outputting means outputs the accompaniment

signals without mixing the accompaniment signals with the

another sub-audio signal; and setting means sets output

conditions of the mixing/outputting means such that the

accompaniment signals are mixed with the another sub-audio

signal.

77. An audio system according to claim 76, wherein the one
of the sub-audio signals is reproduced as a first vocal and
the another one of the sub-audio signal is reproduced as a

second vocal.

78. An audio system according to claim 71, wherein the
first type sub-audio signal includes a surround audio signal

for the accompaniment signal.

79. An audio system according to claim 71, wherein said
mixing and outputting means mixes the first type of sub-
audio signal with the accompaniment signals at a first ratio

including 0 and the second type of sub-audio signal with the

L L
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141 said mxing/outputting step includes a step of outputting the
acconpani nent signals without m xing the acconpani nent signals with the
anot-her sub-audio signal; and said setting step includes a step of setting
out put conditions of the nixing/outputtagg nmeans such that the
acconpani ment signals are mxed with the ot her sub-audio signal. 90.

A reproducj cording to.claim89, wherein one.. of fhe sub-audio
si gnal s iségggr égggagﬁsségPﬁgﬁta&oéaFGSRHd ﬁﬂg%ﬂe+n8£%db?g$ b- audi o
signals is reproduced as a second vocal. 91. A reproducing nethod
according to claim84, wherein the first type sub-audio signal Includes a

surround aggio #h98akiof QystBR 2CEQTRARLMEA! B3, whdfeid LeEProducing
met hod accgrding to cﬁgin$§4, mﬁere?ﬁ y ¢ r WheLel
default value of the first ratio is a specific value and a

default value of the second ratio is 0.

8l. An audio system according to claim 76, wherein said
mixing and outputting means mixes the first type of sub-
audio signal with the accompaniment signals at a first ratio
including 0 and the second type of sub-audio signal with the
accompaniment signals at a second ratio same as or different

from the first ratio which includes 0.

82. An audio system according to claim 77, wherein said
mixing and outputting means mixes the second type of sub-
audio signals corresponding to first and second vocals with
the accompaniment signals, respectively at first and second

ratios which include 0 respectively.

83. An audio system according to claim 77, wherein said
mixing and outputting means includes means, having first,
second, third and fourth switching.positions, for setting
one of the first, second, third, and fourth switching
positions which relates to mixing ratios respectively, said
mixing and outputting means outputting neither the second
type of sub-audio signal corresponding to the first vocal
nor the second type of sub-audio signal corresponding to
said second vocal in the first switching position, mixes
e e Fmie i the rpigsment shaer
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said m xing and outputting step includes a step of mxing the first type
of sub-audio signal with the acconpani nent signals at a first ratio
including O and the second type of sub-audio signal with the acconpani nent
signals at a second ratio including O. 93. A reproduci ng net hod
according to claim92, wherein a defaul #38alue of the first ratio is a
specific valge agd a default value of the second_.ratio is O.

Brb

142 94.

and out put

si gnal

Wi t

AT

ﬁc?ﬁ&oﬁétﬁ886a8€oFBPﬁ@uﬁéocFégﬂ?%8?oﬁﬁ%§BPﬂdi§§iHonixing
ste of _sub-audi o

FhEPePLER wasalaRER EhEhabotpanifent Sighads, AL ERRrETES LG  he

second, {ypeqghy o2yl o s 00l plELial BESECOMBUTERLALTELS giea%Seo

rati o sane

S Oor erent from 95. A

repr oduct ng; gRLboCnAGES" 8¢ £AeCLBLBNAOLyMACHE! BubSBhdi8l ¥1gHaEnd

outputting s

p inc €p o
corresponding to the second vocal with the accompaniment

signals at the second specific ratio in the third position
and outputs the mixed signal, and mixes the second type of
sub-audio signals corresponding to the first and second
vocals with the accompaniment signals at the third and
fourth specific ratios in the fourth position, respectively,

and outputs the mixed signal.

84. A reproducing method comprising:

a transmission step of transmitting karaoke audio signals
including a karaoke identifier, left and right accompaniment
signals and at least one of a first type of sub-audio signal
that is used at normal times and a second type of sub-audio
signal that is used at special times, said accompaniment
signals being assigned to first and second channels
corresponding to left and right main audio channels
determined in a surround audio format, said first type of
sub-audio signal, if present, being assigned to a third
channel corresponding to a center audio channel determined
in the surround audio format, and said second type of sub-
audio signal, if present, being assigned to a fourth channel
corresponding to a surround channel determined in the
surround audio format;

a detecting/setting step of detecting the karaoke identifier

This is the replacement sheet
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the second type of sub-audio signals corresponding to first and second
vocals wth the acconpani nent signals, respectively, at first and second
rati os which include O respectively. 96. A reproduci ng nethod accordi ng
to claim84, wherein said mxing and Oﬁéyutting step includes a step of
setting one of first, second, third, a Fourth swi tching positions which

relates to m xi atios respectively, said m xi.ng and, outputting step

i ncl udi ng aélals % pHREAHY %é%p%élcjetseé?g&ﬁg‘ to&pé:h@f %&@-oﬁdi o signal
correspondin tt .the first vocal nor the second type of sub-audio signal
correspon&ﬁﬁ% 0 %di d second vocal in the first switching position, a step

of i xi ng 0nlap 16, SeepNEL e ol st Audiad, 8 QAo ROHGERRONE N0 Lo the

first vocal 'w ni en Si ghal’s specific ratio in -

{he sesendgiAsidicihg e S RIIG I oenat: Bkl 9 onl Y

143 the first and second channels of a transmitted karaoke audio
signal, reproducing the first type of sub-audio signal, if
present, from the third channel of the transmitted karaoke
audio signal, and feproducing the second type of sub~audio
signal, if present, from the fourth channel of the
transmitted karaoke audio signal;
a mixing/outputting step of outputting the accompaniment
signals after mixing the accompaniment signals with the
first type of sub-audio signal if the first type of sub-
audio signal is present, and outputting the accompaniment
signals without mixing the accompaniment signals with any
signals if the second type of sub-audio signal is present;
and
a setting step, executed in response to an external input,
of setting output conditions of the mixing/outputting step
such that the accompaniment signals are prevented from being
mixed with the first type of sub-audio signal even if the
first type of sub-audio signal is present and such that the
accompaniment signals are mixed with the second type of sub-

audio signal if the second type of sub-audio signal is

present.

85. A reproducing method according to claim 84, further

comprising:

I e
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vocal with the acconpani nent signals at the second specific ratio in the
third position and outputting the m xed signal, and a step of m xing the
second type of sub-audio signals corresponding to the first and second
vocals with the acconpaninent signals 3@ he third and fourth specific
ratios in the fourth position, respecti 4@, and outputting the m xed

si gnal . 97.. A..ecordin di um conprisi.ng.a d ar I . which audio
signal is & esg&eé:é:d:n%siee;?norfaﬁe eaC&di S tS %t &Elees%gs:}ar aoke

i dentifier S st gﬁﬁ¥gﬁ?j- . Sl I l.east one of a
first typeanodf eg"s% -audﬂl’k} siog%a ha l|rgsen°131§1e %gt neosiﬁr;gitqltviel s and a second

type of sub-audio signal that is used at special tines, said acconpani nent
signals being assigned to first and second channels corresponding to |eft

and right g@i n pui® sdiading) et Hdeskdihe trd1eund g 4gudia-dheismat, said

first type of sub-audio signal, if present, being assigned to a third
channel cagmspididigyg to a center audio channel determined in the surround
audio format, and said second type of sub-audio signal, if present, being

assi gned tep di fpdiaytimg hatrepel o £ atirsgslponidion g Heo kaaraoikier audrald dlmannel
determ ned in the surround audi o fornat.
response to the detection of the karaoke identifier.

87. A reproducing method according to claim 86, wherein the
displaying step includes a step of displaying that the first
sub-audio signal is used at normal time and/or the second

sub-audio signal is used at special times.

88. A reproducing method according to claim 84, wherein the
second type sub-audio signal is reproduced as a vocal and
the first type sub-audio signal is reproduced as a melody
line which acts as a guide for singing with a accompaniment

sound reproduced from the accompaniment signal.

89. A reproducing method according to claim 84, wherein the
karaoke audio signals include another sub-audio signal which
is the second type, used at special times and assigned to a
fifth channel corresponding to the other surround audio
channel determined in the surround format, said transmitting
step including a step of transmitting the other second type
sub~-audio signal,
said reproducing step includes a step of reproducing the
another sub-audio signal,
T o This is e replecement shest
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98. A recording nediumaccording to claim97, wherein the second type
Sub-audi o signal is reproduced as a vocal and the first type sub-audio
signal is reproduced as a nelody |ine which acts as a guide for singing

wi th a acconpani nent sound reproduced fQ@r1the acconpani ment signal .

144 99. A recording nedi um accordi ng to aim 97, wherein the karaoke
audi o signal,s, i ncl.ude, anot her., sub-audi,o sighal which is the cond type,
aed at pdrhMisHay SHRPrih el & LR, aRbrRe O fc GHEBLTGIdtng 1 6 t he
ot her surrgun i . . det W.g i.n_t. u u for mat., 100. A
recordingtﬁéﬂgﬁﬁggl%gP%?%QP%g4§%£gn ?HﬁﬁéFé?§n§h§%%oggfﬁ§p§%%F§E e}

signal s i%ig%%ggﬁwﬁ_ §§§?£deﬂﬁf”gﬁﬂ—éﬁaio %8%5g25 Qrg of the sub-audio

signal is'r uced a second vocal . recording medi um
accor di ng d9 £IsAtRi%G WY die1tes & lsted WEe s%‘tl%l"i%k;';d'o"&t%ﬁﬁ”m i ncludes a

surround audi o signal™ for the acconpani nent signal.
conditions of the mixing/outputting means such that the

accompaniment signals are mixed with the another sub-audio

signal.

90. A reproducing method according to claim 89, wherein one
of the sub-audio signals is reproduced as a first vocal and
another one of sub-audio signals is reproduced as a second

vocal.

91. A reproducing method according to claim 84, wherein the
first type sub-audio signal Includes a surround audio signal

for the accompaniment signal.

92. A reproducing method according to claim 84, wherein
said mixing and outputting step includes a step of mixing
the first type of sub-audio signal with the accompaniment
signals at a first ratio including 0 and the second type of
sub-audio signal with the accompaniment signals at a second

ratio including 0.

93. A reproducing method according to claim 92, wherein a
default value of the first ratio is a specific value and a

default value of the second ratio is 0.
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102. A nethod of recording an audio signal onto a data area of a recording
medi um conprising steps of: preparing a karaoke audi o signal which

i ncludes a karaoke identifier for identifying that the audio signal is the
kar aoke audi o signal, left and right acconpani nent signals and at |east
one of a first type of sub-audio signal ¥t is used at normal tines and a

second type of sub-audjo signal . that is used at special tines; .and

assi gni ngp9s4ai d%é&ﬁﬁ%ﬂﬂ‘ﬁé’fﬂg G LGP EING té’nd:%'@é‘@b%’(?' é‘ﬁ%ﬁ%f’s
corresponding, to left and ri.ght. .nain audi o _chanpel s etermned.in a

sur r ound aﬁ?t#b TSR ,a%cgiodnﬁ:f“]’tstt“}%/psgte& lr‘sq%‘-djﬁ?diao sgﬁeé)nrﬂ? MEI%sent, to
athirdc . r angdi 1t . cent audi n ter.mned in the
145 surr t(;cl;iHnLgeﬂei"ur(islq"(; %ﬁeﬁa{{p %%)d ag1ac181(§> géé{ na(} 3@'5:21 oct?laes%(t?-cggtg)lagll%sﬁ%g:nal , if
present, t r ; LS | R SR

det erm nedﬂlgﬁla{t]}% #ﬂrf%ﬁau_ | olcleﬁfrgaltqi.ﬂgigt clbo .m%%r}%eg% ng #@@heoo?f
accordi ng dub-i@liB Wignaher &l e accompaniment signals at a second

| ratio same as or different from the first ratio which

includes 0.

95. A reproducing method according to claim 90, wherein
said mixing and outputting step includes a step of mixing
the second type of sub-audio signals corresponding to first
and second vocals with the accompaniment signals,
respectively, at first and second ratios which include 0

respectively.

96. A reproducing method according to claim 84, wherein
said mixing and outputting step includes a step of setting
one of first, second, third, and fourth switching positions
which relates to mixing ratios respectively, said mixing and
outputting step including a step of outputting neither the
second type of sub-audio signal corresponding to the first
vocal nor the second type of sub-audio signal corresponding
to said second vocal in the first switching position, a step
of mixing only the second type of sub-audio signal
corresponding to the first vocal with the accompaniment
signals at the first specific ratio in the second position
and outputting the mixed signal, a step of mixing only the

second type of sub-audio signal corresponding to the second
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second type sub-audio signal is reproduced as a vocal and the first type
Sub-audi o signal is reproduced as a nelody |ine which acts as a guide for
singing with an acconpani nent sound reproduced fromthe acconpani nment

si gnal . 104. A recording nmethod according to claim 102, wherein the

kar aoke audi o signals include another sudt3udi o signal which is the second
type, used at special .tinmes and assgﬂged to.a fifth channe] correspondi ng

to the ot F&CauMiddhdifud T oMM Y SIE R Te @t Fheh& G0 FRE FHdrifat .
sub- audi o AT T G e A Bttt T e 9% 1 he
ot hod acciing e G e e I b subatidlo RidfEAE 19

i ncl udes %o?ﬁe;sgiggﬁﬁ 14Q %r@aﬂiréctorar{chese%%%@*w&ﬁ”%ﬁihg'%ﬂe 107. An

apparatus for r g an audio signal onto a data area of a recording
_m?d: ugw C B dii me i A IyOls AteRAHd thid Kok a4d apddiglc Whi ch
i ncl udes a

ratios in the fourth position, respectively, and outputting

the mixed signal.

97. A recording medium comprising a data area in which
audio signal is recorded, wherein said audio signal includes
a karaoke identifier, left and right accompaniment signals
and at least one of a first type of sub-audio signal that is
used at normal times and a second type of sub-audio signal
that is used at special times, said accompaniment signals
being assigned to first and second channels corresponding to
left and right main audio channels determined in a surround
audio format, said first type of sub-audio signal, if
present, being assigned to a third channel corresponding to
a center audio channel determined in the surround audio
format, and said second type of sub-audio signal, if
present, being assigned to a fourth channel corresponding to

a surround channel determined in the surround audio format.

98. A recording medium according to claim 97, wherein the
second type sub-audio signal is reproduced as a vocal and
the first type sub-audio signal is reproduced as a melody
line which acts as a guide for singing with a accompaniment
sound reproduced from the accompaniment signal.
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146 karaoke identifier for identifying that the audio signal is the

Kar aoke audi o signal, left and right acconpani nent signals and at | east
one of a first type of sub-audio signal that is used at nornmal tinmes and a
second type of sub-audio signal that is ed at special tines; and neans
for assigning said acconpani nment signal§iﬂg first and second channels

cur  ound St o drenaria Ml AR S H ot helent, 1o
hird ; | ; t ' h I t ined jn th
N A e S e

et s o ALl A, (UL D An L AR o

determned 1 n the surro or mat. 1 n appar at

clai m 107, £3Whef QiHardMe SHGUUbINNRE 4 Al O tHINFu drdun@PRAueed as a
vocal and the first type sub-audio signal is reproduced as a nelody I|ine

whi ch act shasnklgudidtermiimed ngi haMsut et daatent

100. A recording medium according to claim 97, wherein one
of the sub-audio signals is reproduced as a first vocal and
another one of the sub-audio signal is reproduced as a

second vocal.

101. A recording medium according to claim 97, wherein the
first type sub-audio signal includes a surround audioc signal

for the accompaniment signal.

102. A method of recording an audio signal onto a data area
of a recording medium, comprising steps of:

preparing a karaoke audio signal which includes a karaoke
identifier for identifying that the audio signal is the
karaoke audio signal, left and right accompaniment signals
and at least one of a first type of sub-audio signal that is
used at normal times and a second type of sub-audio signal
that is used at special times; and

assigning said accompaniment signals to first and second
channels corresponding to left and right main audio channels
determined in a surround audio format, said first type of
sub-audio signal, if present, to a third channel

corresponding to a center audio channel determined in the
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sound reproduced fromthe acconpani ment signal. 109. An apparatus
according to claim 107, wherein the karaoke audio signals include another
sub-audi o signal which is the second type, used at special tinmes and
assigned to a fifth channel correspondin% to the other surround audio
channel determined in the surround fornat® 110. An apparatus according

to clai m 107, MG €i%'% nat!, "SRR RhE Y 2’ B¢ G0h0dNced a5 &

the sub- alég.ig?lglﬁi grﬁl (Sallr%srﬁn?ﬁr O.q:"éct%g g%?llr?tg]t %%%%%%lvgéig:gg%m %‘éﬁaﬁ-‘% gppar at us-

accor di ng dim1 erein type suU i ficl udes a

surround QudiR 9 ¥ani¥1 dR AATRHP AN TR sHr33hd audio format.

103. A recording method according to claim 102, wherein the
second type sub-audio signal is reproduced as a vocal and
the first type sub-audio signal is reproduced as a melody
line which acts as a guide for singing with an accompaniment

sound reproduced from the accompaniment signal.

104. A recording method according to claim 102, wherein the
karaoke audio signals include another sub-audio signal which
is the second type, used at special times and assigned to a

fifth channel corresponding to the other surround audio

channel determined in the surround format.

105. A recording method according to claim 102, wherein one
of the sub-audio signals is reproduced as a first vocal and
another one of the sub-audio signal is reproduced as a

second vocal.

106. A recording method according to claim 102, wherein the
first type sub-audio signal includes a surround audio signal

for the accompaniment signal.

107. An apparatus for recording an audio signal onto a data
area of a recording medium, comprising:

means for Preparing a karaoke audio signal which includes a

QT
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karaoke identifier for identifying that the audio signal is
the karaoke audio signal, left and right accompaniment
signals and at least one of a first type of sub-audio signal
that is used at normal times and a second type of sub-audio
signal that is used at special times; and
means for assigning said accompaniment signals to first and
second channels corresponding to left and right main audio
channels determined in a surround audio format, said first
type of sub-audio signal, if present, to a third channel
corresponding to a center audio channel determined in the
surround audio format, and said second type of sub-audio
signal, if present, to a fourth channel corresponding to a

surround channel determined in the surround audio format.

108. An apparatus according to claim 107, wherein the
second type sub-audio signal is reproduced as a vocal and
the first type sub-audio signal is reproduced as a melody
line which acts as a guide for singing with a accompaniment

sound reproduced from the accompaniment signal.

109. An apparatus according to claim 107, wherein the
karaoke audio signals include another sub-audio signal which
is the second type, used at special times and assigned to a
fifth channel corresponding to the other surround audio

channel determined in the surround format.

110. An apparatus according to claim 107, wherein one of

the sub-audio signals is reproduced as a first vocal and
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another one of the sub-audio signal is reproduced as a

second vocal.

111. An apparatus according to claim 107, wherein the first
type sub-audio signal includes a surround audio signal for

the accompaniment signal.
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