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Technical Field The present invention relates to a
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Technical Field
The present invention relates to a large-capacity
recording medium, a method and apparatus for reproduc-
ing information from a large-capacity recording medium,
10 and a method and apparatus for recording information on
a large-capacity recording medium. More particularly,
it relates to an optical disk on which at least one
movie, audio.information representing various languages
one of which can be selected for the movie, a plurality
15 of sub-pictures and a number of audio streams are
recorded, and from which any item of information
recorded can be reproduced, to a method and apparatus
which reproduce information from such an optical disk,
and to a method and apparatus for recording information
20 on an optical disk of high recording density.
Background Art
Optical disks, generaily known as compact disks
(CDs), have been developed. It is considefed difficult
to record movie information on or reproduce it from a
25 CD, because of the limited storage capacity of the CD.
Researches have been conducted on optical disks of a

new type capable of recording movie information at high



recorded can be reproduced, to a nethod and apparatus whi ch

reprodice information fromsuch an optical disk, =" "°and {0 a:nethod
and apparatus for recording information 20 on an =qpid cal: “di sk of" high
recordi ng density. Background Apt == ece ©
Opti-cal disks, generally known as conpact diksks (CDs), have been
devel oped. It is considered difficult to record novie information
on or reproduce it froma 25 CD, because of the limted storage
capacity of the Rese rc have been duc ed on opti cal

di sks of a C%erﬁ'é\ﬁyi‘ypé) 6?31 Ldl&?( Sr &6t dﬁ°|’1’ga%t) Bttt iS55 hi gh
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It is well expected tha tqé}eslvgv%al ) |eé:s ed %aé:neseveral VSVite %&I fn can

be recorded on. an pRLieLn1d, sk f bteh‘i'ecorded on an optical disk of the

new type, which has a large recording capacity, and

5 that each movie recorded can be played back from in
various ways. For instance, an American movie recorded
can be played back, not dubbed into aﬁy other language.
Alternatively, the American movie can be réproduced,
dubbed into any other language (e.g., Japanese), along

10 with English subtitles will be superimposed on the
images reproduced. Still alternatively, the movie may
played.back in one of various "versions,® which the.
user has selected; for example, it may be played back,
except the violent scenes, if the user does not wish to

15 see such scenes.

To play back a movie from the optical disk in
various ways, it is necessary to record various infor-
mation items representing the movie such that any
information item may be selected and reproduced. To

20 select and reproduce one or some movie information
items among the may recorded on the optical disk(
selection information for use in selecting desired
movie information items must be recorded on the optical
disk, as well.

25 The existing CDs comply with the IS0 Standards
which were made on the assumption that it suffices for

an optical disk to have a storage capacity of 4 GB at
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opti cal
P recording a data item which exceeds 4 GB. It is not
demanded that a system be provided which can
efficiently manage a data item more massive than 4 GB
(e.g., movie information) recorded on a large-capacity
10 optical disk and which can reproduce the data from the
optical disk at high speed and in various ways.
An object of the present invention is to provide
a large-capacity recording medium on which recorded
are information items at least one of which can be
15 selected, and selection information iteﬁs_for use in
selecting at least one of the information items.
Another object of the invention is to provide a
method and apparatus for reproducing information from a
large-capacity recbrding medium,
20 Still another object of this invention is to pro-
vide a method and apparatus for recording information
— e e T e
on a large-capacity recording medium.
Disclosure of the Invention
Accoxrding to an aspect of the invention, therxre is
25 provided a recording medium with information recorded

in high density, comprising: at least one title set

area including at least one data file consisting of
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reproduced; and a volume management area storing
information for managing the title set and information
about a volume of the recording medium, wherein the
data cells of the data file are reproduced in
accordance with the information stored in the volume

management area, and the data file, the title set area

and the volume management area are aligned on a

boundary on logical sectors.

According to another aspect of the invention,
there is provided an information-reproducing apparatus
comprising: reading means for reading volume management
information from a recording medium and reading
information-reproducing procedure information from
the recording medium in accordance with the volume
management information, the recording medium having
information recorded in high density and comprising at
least one title set area including at least one data
file consisting of a plurality of data cells each
storing data to be reproduced and a management file
storing information for managing an order in which the
data cells are to be reproduced, and a volume
management area storing information for managing the
title set and information about a volume of the

recording medium, wherein the data cells of the data

¢



An object of the present inventj a |large-capacity
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Anot-her object of the invention is to provide a met hod and
apparatus for reprbducing I nformation froma | ar ge- capacity

r écor di ng medi um Still another object of this i nvention is
to pro- qr a _net hod paratus or recar |nf rmati_qn

on a | arge- capaci t{f' &N r‘??gﬂctﬁ%o accérdance with % HEEHR of
the Invention |n Cct n, there
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|n high density, acfgqua‘rg' gaog%% | A8 208 Gld %h%ewolume mana%re%%ntn%lr'é%i ng
are aligned on a boundary between logical sectors;

5 storage means for storing the volume manageﬁent
-information read from the recording medium and also the
information-reproducing procedure information which the
reading means has read from the title set in accordance
with the volume management information stored; and

10 output control means for reproducing the data cells in
accordance with the information-reproducing procedure
information stored in the storage means and for
converting the data cells into signals.

According to still another aspect of the

15 invention, there is provided a method of reproducing
information, comprising the step of: reading volune
management information from a recording medium and
reading information-reproducing procedure information
from the recording medium in accordance with the volume

20 management information, the recording medium having
information recorded in high density and comprising at
least one title set area including at leaét one data
file consisting.of a plurality of data cells each
storing data to be reproduced and a management file

25 storing information for managing an order. in which the
data cells are to be reproduced, and a volume

management area storing information for managing the



-4- a plurality of datg QR =¥oT oY Ijng data to be
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an order in which the data cells gre_t L PeQroducgda "ang as’

vel ume managenent area storing 5 i nformation fot ﬁanag?ng tHte title
set -and i nformation about a vol une 6of ~t he recordi ng nedi um
wherein the data cells of the data file are reproduced in
accordance with the information stored in the vol une managemnent
area, and the data file, the tjitle set area 10 and the vol unme

management area are 8 §i$dd 3l dnformationaboyty ¢ IRl off hect ors.
According to anot her aspect of the |nvent|o prOV|ded an
i nf or mati on-r epr od§& Qﬁfl Eéﬁppﬁ§ﬁn§elh§a&&h % or

nf.ormati o fron1a e rdln nedlun1and
FORtLo

di |
| eading OTuTe MIAETRR 5&9%@&95&30 ihy SGESRSATFE Mt
the recording mediyyp. iy a509daRee i Qxa&,*agex.%mrea, and ﬁ%ﬂ%&%@em

i nformation, the recor I Nng medi um havi
5 file, the title set area and the volume management area

‘are aligned on a boundary between logical sectors;
storing the volume management information reproduced
from the recording medium; reading the information-
reproducing procedure information from the title set
10 in accordance with the volume management information
stored and storing the information-reproducing
procedure information; and reproducing the data
cells in accordance with the information-reproducing
procedure information stored, converting the data cells
15 into signals, and outputting the signals.

According to further aspect of the invention,
there is provided an information-recording apparatus
comprising: means for generating first file data
consisting of a plurality of data cells each containing

20 . data, and reproduction management data defining a
procedure of reproducing the first file data; means for
storing the reproduction management data as second file
data and inserting file management data relating to
the first file data and the second file data into the

25 second file data, thereby to generate a title set;
means for combining information about the title set and

information about a volume of the recording medium,
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ti'tle Set area including at |eas CEQ frt1£°tonsi sti ng of-:a
plurality of data cells each st.or.Lng.data tq hﬁ,rﬁpéoﬁﬁge@ agd a
managenent file storing informati on for manadi ng® arf°drider=srn° whi ch
t he - data cells are to be reproduced, and a volume 25

managenent area storing information for managi ng the title set and
i if ormati on about a vol une of the recordi ng medi um wherein the

data cells of the dat

. - 5- .
file are reproducé elr%bgc&?r ggReEakt R vRdums: Sidgei Bgans for regogding

t he vol une nanagenent _area nd the data . . fi.l e, %% ti.tle set  area
and the vol une nangﬁéﬁ%huwgreéqe and %%eaFét%Figﬁédlgnaa %&n3§ﬁ? Bgtﬁg n

oo Tout o2 FeSsrio s SRR TRIEN, MRl B chie ke VTR
after the volume file. :

s According to still further aspect of the
‘invention, there is provided a method of reproducing
information, comprising the step of: generating a
first file data consisting of a plurality of data cells
each containing reproduction data, and reproduction

10 management data defining a procedure of reproducing
the first file data; storiﬁg the reproduction
management data as a second file data and inserting
file management data relating to the first file data
and the second file data into the second file data,

15 thereby to generate a title set; combining information
about the title set and information about a volume of
the recording medium, thereby to generate a volume
file; recording the volume file and the title set in a
data area of the recording medium, such that the title

20 set will be read after the volume file.

Brief Description of the Drawings
FIG; 1 is a block diagram showing an optical disk
system according to an embodiment of the present
invention;

25 FIG. 2 is a block diagram illustrating in detail

the mechanical section of the disk drive section

incorporated in the system shown in FIG. 1;



i nf or mati on-reproduci ng procedure information which the r eadi ng

means has read fromthe title set in accordance .”uVWthwthe vol ure
managenent information stored; and 10 out put cort roj gegng fors o’
reproducing the data cells in accordance with°the cee s’ ese

I nf or mati on-reproduci ng procedure T Bnformation stored in the

st orage neans and for converting the data cells into signals.
According to still another aspect of the 15 i nvention, there is
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are to be reproduced, and a vol une
volume information file which corresponds to the file 0
included in the logic format shown in FIG. 4;
FIG. 6 is a table showing the parameters of the
volume information file management table (VMIFMT)

10 contained in the volume information file manager
(VMIFM) in the volume information file (FIG. 5) and
also the contents of these parameters;

FIG. 7 is a table showing the parameters of the
title search pointer table {TSPT) contained in the

15 volume information file manager (VMIFM) in the volume
information file {(FIG. 5) and also the contents of
these parameters;

FIG. 8 is a table showing the parameters of the
volume menu program chain information block table

20 (VMMPGCIBT) included in the volume information file
(FIG. 5) and also the contents of these parameters;

FIG. 9 is a table showing the paramefers of the
volume menu program chain information block table
information (VMMPGCIBTI) contained in the VMMPGCIBT

25 (FIG. 8), and also the contents of these parameters;

FIG. 10 is a table showing the parameters of the

volume menu language block search poinﬁer (VMMLBSP)
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reproduced in accordance with the infornmation *sstorede i tire vol une
managenent area, and the data 5 18 the title set area and the
vol unme managenent area are aligned on a boundary between | ogi cal
sectors; storing the vol une managenent information reproduced
fromthe recording nedium, reading_the infornmation- r eproduci ng
procedur e infornagpﬁﬁaﬁﬂﬁﬂtﬁﬂa e IVAMEGC LB (FIG i §)ac@BRJAAEL W'eh the

vol ume managenent |nfornati stqQred and storing the
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the volume menu language block information (VMMLBI)
5 contained in the VMMLB (FIG. 8) in the VMMPGCIBT, and
also the contents of these'parameters;

FIG. 12 is a table showing the parameters of
the volume menu program chain information (VMMPGCI)

’ described in FIG. 11, and also the contents of these
10 parameters;

FIG. 13 is a diagram representing the structure of
the title set information search pointer table (TSiSPT)
included in the volume information file (FIG. 5)}
| FIG. 14 is a table showing the parameters of the

15 title set information search pointer table (TSISPTI)
shown in FIG. 13 contained in the TSISPT (FIG. 5), and
also the contents of these parameters;

FIG. 15 is a table showing the parameters of the
title set information search pointer (TSISP) contained

20 in the TSISPTI (FIG. 13) contained in the TSISPT
(FIG. 5), and also the contents of these parameters;

FIG. 16 is a diagram showing the strﬁcture of the
title set attribute table (TSATRT) contained in the
volume information file shown in FIG. 5;

25 FIG. 17 is a table showing the parameters of the
video title set attribute information described in the

TSATRT (FIG. 16);



procedure information stored, converting the data cells 15 into

S|gnals and outputting the S|gnals ACCOJﬂIhgﬁtO“TULihe%
aspect of the invention, there is provided anzc, s & s c

i nf ormati on-recordi ng appar at us conpri sing: means feop g@newablng
first file data consi sting of a‘pI&PaIrty of data cells each
containing 20 data, and reproduction nmanagenent data defining a
procedure of reproducing the first file data; means for storing

t he reproducti on nmanag a._and._n ertlng

d
file management data rgqg?tégata &l i%nspﬁglpgrgpefppgaggt 5085 oS
second file data %QE%l%Q%F %%fowgatigﬁogq fhle ﬁﬁ&% ) re%ettﬁpﬁg erate a

title set; nforna on abdu set and
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(FIG. 5);

5 ' FIG. 19 is a diagram depicting the structure of
‘the title set menu program chain information block
group (TSMPGCIBTG) contained in the volume information
file shown in FIG. 5;

FIG. 20 is a diagram depicting the structure of

10 the title set menu PGC block table (TSMPGCIBT) contain-
ed in the volume information file shown in FIG. 5;

FIG. 21 is a table showing the parameters of the
video title set menu program chain information block
table information (VTSMPGCIBTI) contained in the

15 | TSMPGCIBT (FIG. 20), and also the contents of these
parameters;

FIG. 22 is a table showing the parameters of the
VTSM language block search pointer (VTSMLBSP) contained
in the TSMPGCIBT (FIG. 20), and also the contents of

20 these parameters;

FIG. 23 is a diagram illustrating the structure
of the video title set menu language block (VISMLB)
contained in the TSMPGCIBT (FIG. 20), and also the
contents of these parameters;

25 FIG. 24 is a table showing the parameters of the
VISM language block information (VTSMLBI) contained in

the VISMLB (FIG. 23), and also the contents of these
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medi.um”™ such that the title set will be read cJafter fhescvolune-:
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i nvention, there is provided a nmethod of reproducing = =° =°f nfeor mat f on,
conprising the step of: generating a ~ 1¥irst file data consisting of
a plurality of data cells . each contai ning reproduction data, and
reproduction 10 managenent data defining a procedure of reproducing
the first file data; stq;i@g t he reproduction managenent data as a
second file data &d3UEES'ng file management data relating to

the first file data " ero ol e 6000 ke daLa Jitg e second file

data, 15 t hereby to genérate a title set, I niFNg I'on

about the title Nt ' . of .
u ' S Qfp by Pgrag&rp%h%mua oMt TRox (VISMEGT) ctoh)etad.lnneéi he

recordi ng medi um thereby nerate a vol une recor

volume file and the tifd m&eiLe NG, 23), arfPlAs %eOfcotrﬁper{]t%Cg 'tidse
medi um such that the title 20 set will be read after the vol une
file. 5 parameterd; ef Description of the Draw ngs

FIG. 26 is a diagram illustrating the structure of
the video object included in the volume information
file and the title set, both shown in FIG. 4;
FIG. 27 is a diagram representing the structure
10 of one of the packs which constitute the video object
illustrated in FIG. 26;
FIG. 28 is a diagram showing the structure of the
video title set shown in FIG. 4;
FIG. 29 is a diagram illustrating the relationship
15 between an video object and cells and the relationship
between each cell and various packs;
FIGS. 30 and 31 are a flow chart explaining how a
volume menu is displayed;
FIGS. 32 and 33 are a flow chart explaining
20 various operations, from the displaying.of a title menu
to the selection of a title;
FIG. 34 is a diagram illustrating tiile menus
which can be displayed in the monitor section shown in
FIG. 1 and can be cyclically switched;
25 FIG. 35 is a block diagram of an encoder system
designed to encode video data, thereby to form a video

data file;



FIG 1 is a block diagramshow ng an optical disk system accordi ng
to an énbodi ment of the present I nvention; 28.°°°3 .2 .= E4G=-2 is
a block diagramillustrating in detail t he necbgnp0@lo§ect30m of

t he di sk drive section i ncorporated in the system stvowre | prsFFG  1;
-8- - ' FIG 3 is a perspectwelﬂewof the optical disk

| oaded in the disk drive section shown in FIG 2; FIG 4 is a
difagram representing the Iogic f or mat of t he optical di sk
illustrated in FIG 3; icting the

i agra
structure of the FIGvoﬁufesléhffo]ﬁ?‘ét‘?’lﬁ'F? ig Cﬂvﬁfﬁ":’ﬁ" 1P t he
file O i nc ic format shown in FIG 4;

FIG 6 is a table %%L%‘%gé?%o %’%\r %Wis of the

F1G. 37 is a flow chart explaining how- to form a

video data file by combining the video data, audio
5 data and sub-picture data which the encoder system has
generated;

FIG. 38 is a block diagram showing a disk
formatter system designed to record a formatted video
data file on the optical disk;

10 FIG. 39 is a flow chart.explaining a method of
generating logic data to be recorded on the disk, by
the disk formatter shown in FIG. 38; and

FIG. 40 is a flow chart explaining how to generate
physical data from the logic data.

15 Best Mode of Carrying Out the Invention

An embodiment of the present invention will now be
described, with reference to the accompanying drawings.

FIG. 1 is a block diagram showing an optical disk
system designed which is designed to reproduce data

20 from an optical disk and which is an embodiment of the
invention. PFIG. 2 is a block diagram showing the disk
drive section incorporated in the opticalldisk system.
FIG. 3 shows the éptical disk loaded in the disk drive
section illuétrated in FIG. 2.

25 As shown in FIG. 1, the optical disk system
comprises a key/display section 4, a monitor section 6,

and a speaker section 8. When a user operates the



vé[une information file managenent table (VM FMI) 10 contained in the

vol ure information file nanager (VM FM in thevétune i°nfaocnmaton
file (FIG 5) and al so the contents of these;pqgaﬁptér??; s 8"
FIG 7 is a table show ng the paraneters of the ** tltlPer seareh -

poi nter table (TSPT) contained in the 15 13votune information file
manager (VM FM in the volune information file (FIG 5) and al so
the contents of t hese paraneters; ' FIG 8 is a table

how h f th . I hai n 1 nf [
SO0 e 021 a5 b oG st ton L0 HIE FEEY REOGHIED SHELRy LbELURE

FIG 5 d al - . I.G 9 i
(1G9 2nd, 250, 806 001 E01Sollod 658, PHRIUELE snchagon vigen G '

formti on bl ack 4l gictere aat! SRR, WMPSLATY SODALARL gy he

VMWPCCI BT 25 and al so the content’s o ese parangeters;

FIG 10 is a tabl e; $hoW {@ed h@i@ffhﬂav{éggspz)%samis N€ignals. MMH WhidEnU

| anguage bl ock search pointer (
5 signals are supplied to the monitor section 6, and the

audio signals to the speaker section 8. The monitor
section 6 displays the images represented by the wvideo
signals. The speaker section 8 generates the sound
represented by the audio signals.

10 As known in the art, there are optical disks
of various structures. The optical disk 10 is, for
example, a read-only disk shown in FIG. 3 which has
been recently developed and on which data is recorded
in high density. As shown in FIG. 3, the optical disk

15 10 comprises a pair of composite layers 18 and an
adhesive layer 20 interposed between the composite
disk layers 18. Each disk layer 18 consists of a
transparent substrate 14 and a light-reflecting layer
(i.e., a recorded layer). The disk layefs 18 are

20 positioned such that the light-reflecting layers 16
contact the surfaces of the adhesive layer 20. The
optical disk 10 has center hole 22. The disk 10 also
has two annular clamping areas 24 on both surfaces,
each around the hole 22. It is in the center hole 22

25 that the spindle of a spindle motor 12 shown in FIG. 2
will be inserted when the disk is loaded in the optical

disk system. It is at the clamping area 24 that the
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contents of these paraneters; FIG 11 is aztabl#é §@Qm&n§§tne°
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the ‘contents of these paraneters; -~ 14 G 12 is a table show ng
t he paraneters of the vol une nenu program chain information
(VMVPCECI ) described in FIG 11, and also the contents of these 10

par anet er s; . FIG. 13 is a djagramrepresenting the structure
of the tidhek A Tob R Rssh A i th (RIS sp)

i ncl uded in the vol une jnf i s id e {Fl 5), . .+ FIl 4 1is
a table show ng the parAaérqresﬁ{eJr@{o tfl;lfed' Ié’ t%o,t ift’}}ee ESH odrlrrsa ilooflihsaésarch

E)lg: gerS) ) aglng (-TSI‘%Tlgnnular dat 2NN ] Grebd SN Bt udhlackd SPT

each around the clamping area 24. Each data-recording
5 area 25 is comprised of a lead-out area 26, a lead-in

area 27, and a recorded area 28. The lead-out area

surrounds the clamping area 24 and is surrounded by the

recorded area 28, which in turn is surrounded by the

lead-out area 26. No data is recorded in the lead-out
10 areas 26 and the lead-in areas 28 in most cases.

Each light-reflecting layer 16 has a track on its
outer surface. The track is a continuous spiral track,
as in most optical disks of this type. The track is
divided into a plurality of sectors. Data is recorded

15 in units, each in one sector. The track corresponds to
the recorded area 28, in which management data, video
data, sub-picture data and audio data are recoxrded in
the form of pits (i.e., physical changes). Since the
optical disk 10 is a read-only one, a spiral train of

20 pits has been formed by a stamper in the surface of
each transparent substrate 14. On the surface of the
transparent substrate 14 there has been vépor-deposited
the light-reflecting layer 16, which serves as a
recprded layer 16. No groove (for a track) is formed

25 in the surface of the transparent substrate 14, and
only a train of pits is formed as a track in the

surface of the transparent substrate 14. This is



also the contents of these paraneters; FIG_ 15 s a table ....
showi ng the paranmeters of the title set informatgon sﬁafth-gpf@tq&’
(TSI SP) contained 20 in the TSI SPTI (FIG 13) contaiﬂédmﬁnuiﬁe;TSESRT
(FIG 5), and also the contents of these paranmeters; ‘FIG 16
I's a diagram showi ng the structure of the 15 - title set attribute table
(TSATRT) contained in the volunme information file shown in FIG 5;
25 FIG 17 is a table showing the paraneters of the vi deo
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further comprises & disk drive section 30, a system
CPU section 50, a system ROM/RAM section 52, a system

5 processor section 54, a data RAM section 56, a video
decoder section 58, a audio decoder section 60, a
sub-picture decoder section 62, and a D/A and data-
reproducing section 64. ‘

As shown in FIG. 2, the disk drive section 30 has

10 a motor drive circuit 11, the spindle motor 12, an
optical head 32 (i.e., an optical pickup), a feed motor
33, a focusing circuit 36, a feed motor drive circuit
37, a tracking circuit 38, a head amplifier 40, and
a servo processing circuit 44. The optical disk 10 is

15 mounted on the spindle motor 12, which is to be driven
by the motor drive circuit 11 and is rotated by the
spindle motor 12. The optical head 32 is located below
the optical disk 10, for applying a laser beam onto the
disk 10. The optical head 32 is mounted on a guide

20 mechanism (not shown). The feed motor drive circuit 37
is provided to supply a drive signal to the feed motor
33. The motor 33 is to driven by the dri%e signal to
move the optical head 32 in the radial direction of the
disk 10. The optical head 32 has an objective lens 34

25 which faces the optical disk 10. The objective lens 34

can be moved along its optical axis in accordance with

a driven signal supplied from the focusing circuit 36.



(FIG 95); 5 FIG 19 is a diagramdepicting the structure of, acos

the title set menu program chain i nformation bl ock o” oggnup Seo s e
(TSMPGCI BTG contained in the volune information °f§Jeoshown°|mg :
FIG 5; FIG 20 is a diagramdepicting the $fricture of 10
the title set menu PGC bl ock table (TSMPGC BT} cont ai n- ed in the
volunme information file showmn in FIG 5; FIG 21 is a table
showi ng the paraneters of the video title set nmenu program chain
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FIG 23 is a dlagran1| ustrati
set nmenu | anguage DPeREk34VISME) lens 34 is RMESEH hdvddeid BREG R4 G

20) and al so the
5 direction of the disk 10 in accordance with a drive

signal supplied from the tracking circuit 38. The lens
34 is also minutely moved along its optical axis.in
accordance with a drive signal supplied from the
focusing circuit 36, such that its focal point is

10 located at the recorded layer 16 of the disk 10.
Therefore, the laser beam forms the smallest beam spot
on spiral track (i.e., the train of pits) and the
spiral track is traced by the laser beaﬁ spot. The
laser beam is reflected from the recorded layer 16 and

15 applied back to the optical head 32. The head 32
converts the beam into an electric signal, which is
supplied via the head amplifier 40 to the servo
processing circuit 44. The circuit 44 generates a
focusing signal, a tracking signal and a motor control

20 signal, which are supplied to the focusing circuit 36,
the tracking circuit 38 and the motor drive circuit 11,
respectively. '

The objective lens 34 is thereby moved along

its optical axis and in the radial direction of the

25 disk 10, having its focal point located at the recorded
layer 16 of the disk 10. The laser beam forms the

smallest beam spot on spiral track. In the meantime,



contents of these parameters; 25 FIG 24 is a table show ng.the.

paraneters of the VTSM | anguage bl ock infornatioﬁWGVISNﬁﬁg)x,°§ o°
contained in the VISMLB (FIG 23), and also the égﬁbgﬁts;otﬂthese
- 11 - par anet er s; FIG 25 is a table show ng

t he "paraneters of the VBrmmeo&%m%mnniMomeon(WSMG)
cont ai ned in the VISMLB (FIG 23), and al so the contents of these
5 ‘par anet er s; FIG 26 is a diagramillustrating the structure
of t he vi ject, . 1. tshe val une Ji.nf ornati.on

file and the titletq‘seegt, %ﬁ%%m%ﬁ:gcdﬁ%ﬂ4;&/mes e Ypihqigmogpr 12,
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predetermined speed. As a result, the beam spot tracks
the spiral train of the pits at, for example, a
5 constant linear speed.

Meanwhile, the system CPU section 50 (FIG. i)
supplies a control signal (or an access signal) to the
servo processing circuit 44. Upon receipt of the con-
trol signal the servo processing circuit 44 supplies a

10 head-moving signal to the feed motor drive circuit 37,
which supplies a drive signal to the feed motor 33.

The feed motor 33 is thereby driven, moving the optical
head 32 in the radial direction of the optical disk 10.
The optical head 32 has access to a specified one of

15 the sectors formed on the recorded layer 16 of the disk
10. The data is thereby reproduced from the specified
sector, supplied from the head 32 to the head amplifier
40, amplified by the amplifier 40, and output from the
disk driye section 30.

20 The data reproduced is supplied to the data RAM
section 56 through the system CPU section 50 and the
system processor section 54. The section 50 is
controlled by the programs stored in the system ROM/RAM
section 52. The system processor section 54 processes

25 the data into video data, audio data and sub-picture

data. The video data, the audio data and the sub-

picture data are supplied to the video decoder section



FI'G 28 is a diagramshow ng the structure of the Vvideo title set...

shomn in FIG 4;
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FIG 29 is a dlagran1lllustrat4ngotme °  °
between an vi deo object and cells aad:sthé rgyﬁgqusm p
vari ous packs; FIGS. 30 and 31 are a
vol urre éhu s di spl ayed;

FIGS. 32 and 33 are a flow chart explaining 20 vari ous operations,
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sections 58, 60 and 62, respectively. The D/A and
data-reproducing section 64 converts the vide data, the
audio data and the sub-picture data, all decoded, to a
video signal, an audio signal and a sub-picture signal
which are analog signals. These signals are mixed in
the D/A and data-reproducing section 64. The video
signal and the sub-picture signal are supplied to the
monitor section 6, and the audio signal to the speaker
section 8. The monitor section 6 displays an image
generated from the video signal and the sub-picture
signal. The speaker section B generates the sound
represented by the audio signal.

The operation of the optical disk system (FIG. 1)
will be explained later in more detail, with reference
to the logic format of the optical disk 10.

The recorded area 28 of the optical disk 10, pro-
vided between the lead-out area 26 and the lead-in area
27, has the volume and file structure shown in FIG. 4.
This structure complies with specific logic format
standards, such as Micro UDF and ISO 9660! As seen
from FI1G. 4, the volume and file structure has a
directly structure and consists of a volume ménagement
information area 70 and, a file area 80 which includes,
a volume information file 82, video title sets 84

and/or audio title sets 86. These areas, files and



FIrG 36 is a flow chart explaining the operation

,of . Lhe, encoder....

system FIG 37 is a flow chart explainingg%@mfro°$anq!§§ .°
video data file by conbining the video data, audio 5 =2 Zsdatasang .o, :
sub-pi cture data which the encoder system has gener at ed,;

FIG* 38 is a block diagramshowing a disk 19 - formatter system
designed to record a formatted vi deo data file on the optica
disk; 10 FIG 39 is a flow chart explaining a nethod of

generating |l ogic

ala to be recorded on,the disk, b t he disk
formatter shown in %ﬁiﬁ SRLS fRf aligned on é%%4§§u@ﬁ?%x;%f§W%ﬁﬁ al
expl ai ning how to generate hysi cal data .fromthe |ogic data. 15
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| agram show ng an
standard. The file area 80 stores video data, audio

data, and data for managing the video data and the
audio data. That is, the video title set 84 stores
video, audio and sub-picture data, the audio title set
stores audio data and the file 82 stores management
data related to the video and audio title sets.

The volume management information area 70 is
equivalent to the root directory which has been
prepared in compliance with both Microc UDF and ISO
9660. Described in the area 70 are a path table and
directory codes. The video title sets 84 and the audio
title sets 86 exist in the root directly and have
directory names assigned to them. Each of video title
sets 84 consists of a plurality of video files 88, and
each audio title set 86 consists of a plurality of
audio files 88. Each of the video and audio files B8
has a size not exceeding 1 GB ‘230 bytes). Eadch of the
title sets 84 and 86 consists of at least one files 88,
maximum ten files, and therefore has a size equal of at
least 1 GB or more, maximum 10 GB.

The volume information file 82, which is read out
through the volume management information area 70 in
which the path table and directory codes are described,

has regibns, as shown in FIG. 5, each region being



system desi gned which is designed to reproduce data 20 Jromap ...,

optical disk and which is an enbodi ment of the tﬁvédfion;aFlcg 20
is a block diagramshow ng the disk drive secti@n;hgﬁogﬁphgiegﬂim
the optical disk system FIG 3 shows the optical® disk [oaded in

t he -di sk drive section illustrateddth HG 2. 25 As
showmn in FIG 1, the optical disk system conpri ses a key/di spl ay
seéction 4, a nonitor section 6, and a speaker section 8. \Wen a

user operates the _. - 13 -
key/ di spl ay secti dh-ignehendihe Ragidiey Qetaressprliagdical sectorsy sploge j s
reproduced. Thg data incl udes V%:%?v%ﬁk%i . . Sub-pi.ct re,data.and
audi o data, which %ﬁeé:]cftcfrﬁ?g]r Yerd & At miRdd-on & 8nd-safiva-ded
T [ e IR R
and a menu data region 82-2. The region 82f1 comprises
5 one file manager, three tables and one table group,
which are provided for managing the entire volume
information file. The region 82-2 comprises of one
menu and one menu group, which are provided for forming
a menu by using video, audioc and sub-pictures or the
10 like. To be more precise, the management region 82-1
is formed of a volume information file manager (VMIFM)
91, a text information table (TXTIT) 92, a title set
information search pointer table (TSISPT) 93, a title
set attribute table (TSATRT) 94, and title set menu
15 program chain information block table group 95
(TSMPGCIBTG), while the menu data region 82-2 is
formed of a video object (VOBVMM) 96 forxr the volume
menu and a video object (VOBTSM) for the first to n-th
title sets #1 to #n. As will be described later, video
20 data, sub-picture data and audio data which constitute
a menu are stored in the video object (VOBVMM) 96 and
each of the video objects (VOBTSMs) 97.
The menu data region 82-2 comprises audio objects
in addition to the.video objects 96 and 97. Of these
25 | audio objects, some are used as audio data items for

title set menus, some other are used as video data

items for playing back the stories of the titles stored



section 6 displays the inmages represented by the video L eees Sighal s. ...
The speaker section 8 generates the sound repr esent ed :th°§qub
signals. 10 As known in the art, there are opttgak“ﬁigi§ﬂg ose &
of various structures. The optical disk 10 is, for exanple, a
read-only disk shown in FIG 3 which has - 21 -~ been recently devel oped
and on which data is recorded in high density. As shown in FIG 3,
t e optical disk 15 10 conprises a pair of conposite layers 18 and an
adhesive layer 20 |nterposed. between the. conposite .disk layers 18.
Each disk |ayer 18'RoH¢stiths sets 84 andt?&nsﬁ%ﬁe%ﬁesﬂ%@?+%&%ﬂlﬂﬂ%ﬁda%?

light-reflecting | aye . i.e., . arecorded |l ayer). . The disk |ayers
18 are 20 poslf“ét'/?%n%%l %‘b%hot‘ﬁu%Yat’nfee’W? Y& r%f?%%’%/‘? n%)acfléy"e‘f%e?%"f
contact the surfac 0 he. aghesi ve | ayer 20. The optical disk 10
has center hole 22$§ﬁ+é3§'€ktﬁ%'also has two annul ar cl anpi ng areas

24 on both surfaces, The Vo%ﬁggoﬁpmg ethJi) %rZE??lZ}l‘é ig fﬂé Eefé§§5§{

hole 22 25. that the spin a spirn shown Tn

will be insgrted vhgheddendli ko s | PRdesbdnd hen ARLdLA on file manager
(VMIFM) 91 of the volume information file 82 is
referred to, in order to acquire the title sets 84
and 86.
As shown in FIG. 5, the volume information file
10 manager (VMIFM) 91 consists of three tables, i.e., a
volume information file management table (VMIFMT) 101,
a title search pointer table (TSPT) 102, and a volume
menu program chain information block table (VMMPGCIBT)
104, each table being aligned on the boundary between
15 logical sectors.
In the volume information file management
table (VMIFMT) 101 there are described various
information items concerning the volume information
file 82. Among these information items aré: a volume
20 information file identifier (VMIFID); the size of the
volume information title, which is described as number
of logical sectors; the start and end addresses of each
table; and attribute information provided on the video
object (VOBVMM) 96 for the volume menu and representing
25 the attributes of the video, audio data and sub-picture
data for the volume menu. To be more specific, the

identifier (VMIFID) identifying the volume information



disk system It is at the clanping area 24 that the

o v @Goov-s
e

- 14 - disk 10 remains clanped while it is spgfging. °s fwo 5 -
As shown in FIG 3, too, the optical disk 10 has , :“Ewgﬁaghﬁggrgga;
dat a-recording areas 25 on both surfaces, each around the cl anping
area 24. Each data-recording 5 area 223 s conprised of a | ead-out
area 26, a lead-in area 27, and a recorded area 28. The | ead-out
area surrounds the clanping area 24 and i s surrounded by the
recorded area 28, which in turn is surrounded by the | ead-out area
26. No data is reddrided the g dFEVHEF) Frpressdmgadtes sdee wafe tihead-in
areas 28 in nost cases. . Each light-reflecting |Layer 16 has a
track on its volumgidfforpatdan fide tmpderms @fcdhe mwkes @t al
track, as in nost optic%] di sks of this type. The track is
sectors, and volume category (VMCAT) indicating whether

the data of this volume can be copied or not. Also

5 . described in the volume information file management
table (VMIFMT) 101 are: the start address (SATXTIT) of
the text information table (TXTIT) 92; the start
address (SATSISPT) of the title set information search
pointer table (TSISPT) 93; the start address (SATSATRT)

10 of the title set attribute table (TSATRT) 94; the start
address (SATSMPGCIBTG) of the title set menu program
chain information block table group (TSMPGCIBTG) 95;
and the start address (SAVOBVMM) of the video object
(VOBVMM) 96 for the volume menu.

15 Further described in the volume information file
management table (VMIFMT) lOllare: the end address
(EAVMIFMT)} of the volume information file management
table (VMIFMT) 101; the start address (SATSPT) of the
title search pointer table (TSPT) 102; the start

20 address (SAVMMPGCIBT) of the volume menu program chain
information block table (VMMPGCIBT) 104; the énd
address (EAVMMPGCIBT) of the volume menu program chain
information block table (VMMPGCIBT) 104. Still further
described in the volume information file management

25 table (VMIFMT) 101 are: the video attribute (VMMVATR)
for the volume menu, such as the attribute of the video

compression mode; the number (VMMNAST) of the audio



diivided into a plurality of sectors. Data is recorded 15 . in units, ...
each. in one sector. The track corresponds to © the:recorded. area -°

28, in which nmanagenent data, video data, sub-ptcturé gﬁﬁqthéez
audi o data are recorded in the formof pits (i.e?”, physica
changes). Since the optical disk-1023s «a read-only one, a spiral
train of 20 pits has been forned by a stanper in the surface of

edch transparent substrate 14. On the surface of the t ranspar ent
substrate 14 there has been vapor-deposited the light-reflecting

| ayer 16, which sefV&Ramg for the volunegrmrani sthe aBlioes ey aipibute

track) is formed 25 in the surface of the transparent substrate 14,
and only af YYMAMTRY 7% sthe Yolume meny, 15Uk a5 the attribute of

surface of the transparent subsirate 14. This i ' _
s DR e PTG pddy e grimber (BRMSRST Mick the

sub-pictures or the volume menu; the sub-picture stream
5 attribute (VMMSPATR) for the volume menu, such as the
attribute of the sub-picture coding mode; and the sub-
picture palettes (VMMSPPLT) for the volume menu. In
the volume information file management table (VMIFMT)
101, start addresses and end addresses are almost
10 expressed as the relative logic sector numbers, each
indicating the position which one logic sector assumes
with respect to the first logic sector of the volume
information file 82. However, start addresses (SATSPT,
SAVMMPGCIBT, EAVMMPGCIBT) are expressed as the relative
15 logical bytes. If no start addresses exist in the
table (VMIFMT) 101, this fact is described.
Described in the title search pointer table (TSPT)
102 is search information for setting any title that
the user has input by operating a remote controller,
20 i.e., the key/display section 4. The search
information is concerned with the selection of
a program chain which corresponds to the number the
user has input by operating the remote controller. In
the title search pointer table (TSPT), there are
25 descfibed the number of titles which can be selected,
title set number corresponding to a number which is

selected and input by the user, program chain number



As shown in FIG 1, the optical disk system furthey,,conprd.ses aeo:

di sk drive section 30, a system CPU section 50,5 & syst@niROM:RAM
section 52, a system 5 processor section 54, a datia, RAM secti.on.56; a
vi deo decoder section 58, a audio decoder section 60, a
sub- pi cture decoder section 62, and a D/ A ard dat a- repr oduci ng
section 64. . - As shown in FIG 2, the disk drive section 30 has
%0 . 32a(_m)tor drive circuit 11, the spindle notor 12, an . optical
ea i.e., an optical pickup), a feed notor 33, .a focusin
circuit 36, a feedoedechtiing @ repreduction copprol ,; andthe 5&@5%1t938
a head anplifier 40, and .a_servo processing circuit 44. Th ,
gp_tical di sk 10 i @ddpess ofyghe ddtde 1sﬁé:'spi}qr?&leesr?%tcd1{lff,l i &F i53‘°t"6‘ be
riven by th t drive .circuit, 11 .and i.s r e th
spi ndl e notor 12. lﬁglg%t iolcr:'ala ﬁé&&%iYPsﬁt (j:t ee&’et?elnél%tb%tr %SW’ tahgrcc)) el

e 30 LTS KR RS NSO A Ehe, scars dfeld Eispuice
][";tegr mg[ v ©! reui 3title set s INRAYLedd Ae3ibed 1Y itre Hi91@ to the
search pointer table (TSPT) 102. The number (TSN)
represents the type of the title selected, either a
video title or an audio title,.or the number assigned
to the title selected. The program chain number PGCN
10 is the number assigned to the program selected first by
the user.

In the volume menu program chain information block.
table (VMMPGCIBT) 104, there is described éolume menu
program chain information (VMMPGI) for generating |

15 volume menus for various languages. In other words,
this table (VMMPGCIBT) 104 contains the title menus for
selecting one of the titles available, each menu for
one language (e.g., English, German, or Japanese), and
also control information required to playback and

20 select a language menu for use in selecting a language.
The word “program chain" means a sequence'of steps for
playing back a video tile, an audio title, a video
title set menu and a volume menu, which will be
explained later with reference to FIG. 28. Stated

25 in another way, a program chain (PGC) is a group of
selected programs for achieving a sequence or story.

More correctly, the program chain (PGC) consists of



33. The notor 33 is to driven by the drive signal to | nove the . .ce.

oo

optical head 32 in the radial direction of the di’sk lﬁ.“ﬁheaoptigaT
head 32 has an objective lens 34 25 whi ch faces the:op&LﬁaLidgﬁkcipg
The objective lens 34 can be noved along its opti€al axis in
accordance with a driven signal sup®3ed fromthe focusing circuit
36. ' - 16 - To
reproduce the data fromthe optical disk 10 descri bed above, the
optical head 32 applies a |aser beam onto the optical disk 10

t hrough the obj ectd \R¥FOgram or Rrograms, BACh Spdesan g Q% Maxred in

t he radi al 5 i rect)on of tq§1disk 10 in accordance with a drive
signal supplied frSSMaHE F{c]?ctla 5§ disrcuiihesProfrans forming a prpghanm ) so

0ot oy ea 2t Mtk 3P S Urhidhl numbers F LY P Hdh 2™ VE
themn.

5 As shown in FIG. 8, described in the volume menu
-program chain information block table (VMMPGCIBT) 104
are: the information (VMMPGCIBTI) 111 concerning the
table (VMMPGCIBT) 104; volume menu language block
pointers (VMMLBSPs) 112 provided for the languages

10 contained in this volume; and volume menu language
blocks (VMMLBs) 113 provided for the languages
contained in this volume 104. The information
(VMMPGCIBTI) 111 consists of the number of volume menu
languages (NVMMLANG) and the end address of the table

15 (VMMPGCIBT) 104, as is illustrated in FIG. 9. Each
volume menu language block pointer (VMMLBSP) 112
consists of the volume menu language code (VMMLCODE)
for the language designated by the pointer (VMMLBSP)
112 and the start address (SAVMMLB) of the volume menu

20 language block (VMMLB) 113 corresponding to the
language code (VMMLCODE), a§ shown in FIG. 10.

As shown in FIG. 8, each volume menu language
block (VMMLB) 113 is constituted by a volume menu
language information (VMMLBI) 108 and a volume menu

25 program chain information (VMMPGCI) 109 for one
language. As seen from FIG. 11, in the volume menu

language block (VMMLB) 113 there are described the end



facusing circuit 36, such that its focal point is 10 ..l ogated af thee..

eS8

recorded | ayer 16 of the disk 10. Therefore, the tasér’?@amgférqs
t he "smal | est beam spot on spiral track (i.e., thess[aips.of.pi.ts):
and the spiral track is traced by the | aser beam spot. The

| aser beamis reflected fromthe recorded‘léV%r'iG and 15 appl i ed
back to the optical head 32. The head 32 converts the beaminto
an electric signal, which is supplied via the head anplifier 40 to

t he servo ocess) |.rcuit, 44. The circuit. 44 generates a
f ocusi ng signal, aacﬁ%%qa n@%ﬁﬁ) £ é‘%nltad'fgmﬁ Ajock (VMMLB ki Jldy, |

whi ch are supplied,to the focusi Ircuit 36 t.he trackin
circuit 38 and thg:hn%trbl}meb l volekscﬁq%c(ljtlltt ,memi (NTH) roefsﬁ"etﬁi %/‘?ageg

In the radial dir oo OPIRED Y he ibmmacson, (AOMRRIGAA By °

| ocated at the re%%ﬁ?ﬁ start addx@éesr) ¥ dfhd R 18K mkhu ;E%.g: A9 cean

forms the S est beam spot ‘on spiral track. In ant1 e,
5 information (VMMPGCI) for the title menu which can be

expressed in the language, the number of the language
menu {NLM), and the information (IVMMPGCILM) (such as
the starﬁ address) of the volume menu program chain
information {VMMPGCI) for the language menu.
10 As shown in FIG. 12, described in the menu program
chain information (VMMPGCI) are: the relative start
address (CFPLSN) of the volume menu contained in a
menu object; the number (SELTSN) of titles (i.e., sub-
pictures) which can be selected from the menu; the
15 serial numbers (TSNs) of the title sets #1 to #n; and
the start addresses (SATSs) of the title sets #1 to
#n (i.e., the numbers (SPNs) of the first to n-th
sub-picture streams) .
In the text information table (TXTIT) 92 shown in
20 FIG. 5, various information items about the titles
compiled in the volume, such as the names of the titles
(albums), the performers’ names, the producers’ name,
the dates of production, are described in the form of
text data. The text information table (TXTIT}) can be
25 utilized in personal computers of general type.
The title set information search pointer table

(TSISPT) 93 shown in FIG. 5, too, provides information



the notor drive circuit 11 drives the spindle notor 12, whi ch iche-

P goyva

turn rotates the optical disk 10 at a predetern;ned sﬁﬁeéw AS: a e
result, the beam spot tracks the spiral train of %hg pyms.ﬁtpoJér
exanple, a 5 constant |inear speed. NMeanwhi | e, the
system CPU section 50 (FIG 1) sup@ies-a control signal (or an
access signal) to the servo processing circuit 44. Upon receipt
of the con- trol signal the servo processing circuit 44 supplies a
10 head- nmovi ng signal to the feed notor drive circuit 37, whi ch
supplies a drive siterd akouthethegwmptpregged in eaclHultledemtor 33 is
thereby driven, noving the optical head 32 in the radi al direction
of the optical di skom@iled in therfeoluss i cdimorHeddiese ot aradsion ol kems
specified one of 15 the sectors formed on the recorded |ayer 16 of

the disk axe: Thhe @any it (e i piiduddi iant RAWRSRS ind

the attribute table for the title set; the start
5 . address in the program chain block table for the title
‘set menu; and the start address of the video object for
the title set menu. More precisely, in the title set
information search pointer table (TSISPT) 93, the
information (TSISPTI) of the title set information
10 search pointer table (TSISPT) and the title set
information search pointers (TSISPs) of the title sets
1 to #n are described as illustrated in FIG. 13. The
information (TSISPTI) of the table (TSISPT) includes
the number of title sets (NTS) and the end address of
15 this information (TSISPTI) as illustrated in FIG. 14.
In the title set information search pointer (TSISP),
there are described the title set category (TSCAT), the
start address (SATSATR) of the title set attribute
table (TSATRT) 94, the start address (SAVTSMPGCIBT) of
20 the title set menu program chain information block
table group (TSMPGCIBTG) 95, and the start address
(SAVOBTSM) of the title set video object (VOBTSM) are
for the title set, as illustrated in FIG. 15.
The title set attribute table (TSATRT) 94 shown in
25 FIG. 5 provides the titles compiled in the volume and
the attribute information of the title menu. The

nunmber of each stream made of video data, audio data



sector, supplied fromthe head 32 to the head anplifier 40, . coue

anpllfled by the anplifier 40, and output fromthe . f'gaiﬁsk,.dxlve <"
section 30. 20 The data reproduced is supplied: to- tﬁe dagg>BAM
section 56 through the system CPU section 50 and the systen1
processor section 54. The section 50 is - 28 -controlled by the prograns
stored in the system ROM RAM section 52. The system processor
séction 54 processes 25 the data into video data, audio data and
sub-picture data. The video data, the audio data and the sub-
picture data are §ﬂ@%l$%krEkF¥¢ﬁ?\ﬁﬁkﬁ) apck e ekqumation representing

- 18 - t he audi o decoder section 60 and the sub-picture

decoder section GZt%cFH%’cR}éEPSb;Pﬁ H® fe@ier(such as theg qompressgion0

and 62, respectivel The, D[ A and
P 3&e and[%ata configuration) are described in the title

set menu program chain information block table group
5 (TSMPGCIBTG) 95. State more precisely, the title set
attributes (TSARTs) 117 are described for the title
sets as shown in FIg. 16, and the parameters shown
in FIG. 17, for the attributes of each video title
set (VIS) and each video title set menu (VTSM) are
10 described in each title set attribute (TSART) 117.
These parameters are: video attribute (VTSVATR); number
of audio streams (VTSNAST) for the video.title set
(VTS); audio stream attributes (VTSAATR) for the wvideo
title set (VTS); number of audio steams (VISMNAST) for
15 the video title set menu (VTSM); audio stream attribute
(VISMAATR) for the video title set menu (VTSM); number
of sub-picture streams (VTSNSPST) for the video title
set (VTS); sub-picture attribute (VTSSPATR) for the
video title set (VTS); number of sub-picture streams
20 (VTSMNSPST) for the video title set menu (VTSM); sub-
picture attribute (VTSMSPATR) for the video title set
menu (VTSM); and sub-picture palettes (VISSPPLT).
For the attribute information of each audio title
set (ATS), parameters are described in each title set
25 attribute (TSATR) 117 as shown in FIG. 18. These
parameters are: the video attribute (ATSVATR) of the

sub-picture; number of audio streams (ATSNAST}; audio



dat a-reproduci ng section 64 converts the vide data, the ., audi o, data

2 BBRD R

and the sub-picture data, all decoded, to a vi dgos si,gnal :.an"audko
signal and a sub-picture signal whi ch are anal oqgéb&gﬁaﬁg.gsjhesﬁ:
signals are mxed in the D/ A and dat a-reproduci ng section 64. The
vi deo signal and the sub-picture si2Pnal- are supplied to the 10
noni tor section 6, and the audio signal to the speaker section 8.
The nonitor section 6 displays an inmage generated fromthe video
signal and the sub-picture signal. The speaker section 8 generates
t he sound s r@ame S&HdP e (AT SERARTRisgmamber) B sub-pictupes
operation of the optical disk system(FIG 1) . w || be explained
later in nore det dATSNGRST e pdeture attripytend AISGPATRYrn@mdoSubime
optical disk 10. . The recorded area 28 of the optical disk 10,
pr o- vi d&F B Re B eSS 4AT5FFPEda 26 and the lead-in area 20

27, has the volunme and il e.structure shown in_Fl 4. .Thi
structure conplies mﬁtﬁ%ﬁbg %%FCSFﬁgpgnPOp§ggram éhain §P§H&§F&§PnbgéﬁF%%
Mecro UDF ?’PSS- gsot%%‘i%- e tsmrceirTe)’ 98MshbEn 4n F18.VEl YT A €

structure
of title set menu program chain information block

tables (TSMPGCIBTs) 119 provided for the video title
sets (VTSs), as is illustrated in FIG. 19. Each
block table (TSMPGCIBT) 119 serves to select and play
10 back the video object listed in the title set menu
prepared in the volume. Described in the block table
{(TSMPGCIBT) 119 are the number of languages provided
for each title, the codes for these languages, the
number of menus for each language (e.g., sub-picture,
15 audio, angle and program), and control data for playing
back these menus.

To be more specific, the information of the video
title set menu program chain (VISMPGC) for playing
back the video title set (VTS) in various languages is

20 described in each title set menu program chain block
table (TSMPGCIBT) 119. Namely, in each title set menu
program chain block table (TSMPGCIBT) 119 there are
described, as shown in FIG. 20, a video title set menu
program chain information block table information

25 (VISMPGCIBTI) 121, video title set menu language
block search pointers (VITSMLBSPs) 122 for the various

languages, and video title set menu language blocks



dicrectly structure and consists of a volune managenent 25 information
area 70 and, a file area 80 which includes, a v§1qn&,|n$annatﬁona
file 82, video title sets 84 and/ or audi o titles sebse86qSTgegea
areas, files and -*°19"%

title sets are aligned on the boundary betwsn I|-ogi cal sectors.
The vol une nmanagenent information 70 stores contents which are
defined in the above descri bed " standard. The file area 80 stores
vi deo data, audio 5 data, and data for managi ng the video data and

t he audi o VEEMIBSIha23 foxn Hdey Vaad oust |Llangrages st or es

vi deo, audi o and sub-picture data, the audio title set stores

audi o data and the fil é*s8?h§t"@ré§1 r?éﬁag@ﬂentt e number @ft yidgoattddlep t he

video and audio title sets. e vol une nanagenent i nformation

area 70 is sety éﬂﬁ"’\}’alléﬁ‘tguta&et H@Vw)dlaﬁ’é’ctt&eye\m eldresspeen

(EAVTSMPGCIBT) of the block table information
5 . (VISMPGCIBTI) 121 are described in the video title set
menu program chain information block table information
(VISMPGCIBTI) 121. As shown in FIG. 22, the video
title set menu language code (VTSMLCODE) and the start
address (SAVTSMLB) of the VTSM language block search
10 pointers (VITSMLBSP) 122 are described in each of the
video title set menu language block search pointers
(VESMLBSPs) 122.
Each of the video title set (VTS} menu language
blocks (VISMLBs) 123 is provided for one language. As
15 shown in FIG. 23, VTS menu language block information
(VESMLBI) 124 and VTS menu program chain information
items (VTSMPGCIs) 125 are described in the VTS menu
language block (VISMLB) 123. AS shown in FIG. 24,
described in the VTS menu language block information
20 (VISMLBI) 124 are: the end address (EAVSMLB) of the VTS
menu language block (VISMLB) 123; the number of author
menu (NATM); the information (IVTSMPGCIATM) of VTSMPGCI
for the author menu; the number of sub-picture menu
(NSPM); the information (IVTSMPGCISPM) of VTSMPGCI for
25 the sub-picture menu; the number of audio menu (NAM);
the information (IVISMPGCIAM) of VTSMPGCI for the audio

menu; the number of program menu (NPGM); and the



prepared in conpliance with both Mcro UDF and | SO 9660, Described
in the ‘area 70 are a path table and directory cedes. . S The Mbdé@ .o
title sets 84 and the audio 15 title sets 86 exist hngbh& r ook, ggg;
di-rectly and have di rectory nanes aSS|gned to them "Each of vi deo
title sets 84 consists of a pluralily of video files 88, and

each audio title set 86 consists of a plurality of audio files 88.
Each of the video and audio files 88 20 has a size not exceeding 1 GB
(2[err] bytes). Each of the title sets 84 and 86 consists of at

| east one files 8ginformation nEBYTAMBGGHPGN) et WRG@F effaxr é’—h%@@gsﬁaz!e
equal of at | east 1 GB or nore, maxi nrum 10

vol ume infornatiomdmde &5 Wivgtratedaip JiG. 25, descq"rrlél% Jt‘hé'-hﬁ)l‘@?ﬁs
managenent information area 70 in whi ch the ath tahl e and

directory codes ar®eRIIGAN chain infiormati@my i SRS s 25,

each regi on bein
g ) 9 are: the relative start address (CFPLSM) of the menu

5 . provided in the menu object; the number n (SELSPN) of
sub-pictures which can be selected in the menu; and the .
serial numbers (SPNs) of sub-picture steams #1 to #n.

As indicated above, the menu data region 82-2

shown in FIG. 5 has the video object (VOBVMM) 96 for

10 the volume menu and the video object (VOBTSM) for the
title set menu. Stored in the video object (VOBVMM) 96
are data items constituting a title menu which is
used to select one title and which is expressed in a
specific language, and data items constituting a

15 language menu which is used to select a desired
language for the title selected. Stored in the video
object (VOBTSM) are as many menu blocks as the title
sets avaiiable, each block consisting of data items
constituting a menu which is expressed in in each

20 language and which is used to select a sub-picture,
audio data and progfam.

Both the video object (VOBVMM) 96 for the volume
menu and the video object (VOBTSM) for the title set
menu have a structure identical to that of a video

25 object 130 shown in FIG. 26. As shown in FIG. 26,
video packs 131, sub-picture packs 132, audio packs

133, video blanking (VBI) packs 134, data search



- 20 - al i gned on the boundary between Ioglcal sectors., Mate
specifically, the volume information file 82 is divided ="": " .% =2 ot 0° tmoa
main regions, i.e., a nanagenent region 82-1 anﬁ aanenu>d§ya9“ :

egse

region 82-2. The region 82-1 conprises 5 one file nanager t hree

t abtes and one tabl e group, whi ch &2 provided for managi ng the
entire vol une information file. The region 82-2 conprises of one
ménu and one nenu group, which are provided for formng a menu by
using video, audio and sub-pictures or the 10 like. To be nore
precise, the rranagérfemmaffelgﬂbr( gL )1 packs 135 jaref drats @it anvdihenmyideo
information file manager I@ 91, a text information table
(TXTIT) 92, a titl¥iagt 130 hg prislamiakiectedrdh isoianmarisas ©f TSI SPT)
93, a t|tIe set attribute table (TSATRT) 94, and title set nenu
15 progr am chBAGPIGALSHAGMNF RIKIEHAAE id dfie Fystem part of the

(Tt i 0 TR0 S TS i+ v aol L (Sl
for the f'EFt_to n-th Each of the packs 131 to 135 has the structure

shown in' FIG. 27, which complies with the MPEG

standards. As shown in FIG. 27, the pack 139 consists

of a pack header 137 and a packet 138; it has a length

of 2048 bytes and is egquivalent to one logic sector.

10 The pack header 137 contains control data (e.g., time
data). The packet 138 contains video data, audio data,
sub-picture data, video blanking information (VBI)} or
data search information (DSI), and information for
controlling these data and information items.

15 The video title set (VTS) 84 will be described,
with reference to FIG. 28. As shown in FIG. 28, the
video title set (VTS) 84 has five regions aligned on
the boundéry between logical sectors. The five regions
are a video title set management information (VTSMI)

20 : 141, a video title set time search map table (VTSMAPT)
142, a video object for title set (VOBTS)‘i44, a video
object title set menu (VOBTSM) 145, and a video object
for volume menu (VOBVMM) 146. Described in the video
title set management information (VTSMI) 141 are

25 management information of the video title set (VTS) 86
(e.g., the attribute information of the VTS 86’, and

the program chain provided in the video title set (VTS)



title sets #1 to #n. As will be described later, video 20 data, . ....
sub-pi cture data and audi o data which constitute -4+ MEAU* areasfbrqg
in the video object (VOBVYMM) 96 and each of the V|deoeob§ecbsaoag
(VYOBTSMs) 97. The nenu data region 82-2 conpi’isés audi o

obj ect s in addition to the video-objascts 96 and 97. O these 25
audi o objects, sone are used as audio data itens for title set
menus, sone other are used as video data items for playing back the
stories of the titles stored - 21
- in ti§é on [thesdndogmadiiond®f &h¢ pPhrogramai nDegcaridedardia the
used as audio data itenms for playing back tunes of various title.
The vol une i nf or natidee® ftilitdegBefad igef islearsiy mapotable (VISHMAPEYdildgd 1SGB.

The vol une |nfornat|on file manager . & M FM 91 of the vol une
information file gnfiormation such as the location at the the video data

of each program chain of the video object (VOBTSM).

5 .  The video object for title set (VOBTS) 144 has the same
structure as the object 130 which has been described
with reference to FIG. 26. The video object title set
menu (VOBTSM) 145 corresponds to any video object
(VOBTSM) 97 for the title set menu (shown in FIG. 5).

10 In the volume information file 82, the video object
(VOBTSM) 145 for the title set menu, provided in e&ch
video title set 84, is collected in the menu data
region 82-2. Similarly, the video object for volume
menu (VOBVMM) 146 corresponds to the video object

15 (VOBVMM) 96 for the volume menu (shown in FIG. 5), and
has the same structure as the video object (VOBTSM) 97
for the title set menu.

The felationship between an video object and cells
and the relationship between each cell and various

20 packs will be explained with reference to FIG. 29.

As has been indicated with reference,to FIG. 4,
each of the title sets 84 and 86 consists of at least
one file 88, not exceeding 10 files. Each of the title
sets 84 and 86 is comprised of five logic sectors, as

25 described with reference to FIG. 28. The management
information (VTSMI) 141, search map table (VTSMAPT)

142, and video objects (VOBTS, VOBTSM and VOBVMM) 144,



referred to, in order to acquire the title sets 84 . .and 86.. . cecs

As shown in FIG 5, the volunme information file 10 managér Y VM FFj 93
consists of three tables, i.e., a vol unme infornﬁ&?q&gfLiﬁu;’aﬁu:
managenent table (VM FMI) 101, atitle search pointer table (TSPT)
102, and a vol une menu program chaid# i nf ormation bl ock table

( VMVPCGCI BT) 104, each table being aligned on the boundary between
15 | ogi cal sectors. In the volume information file
managemnent table (MM FEMI) 101 there are described variqus
information items ¥ohhilf§ MRy & shonest &ikas &8 respectivgly .82, Anong
these information jtens ar.e: .a v%!une 20 i.nformati.on file identifier
(VM FID): the siz&f ively, the,mapagemesitmdmiigrmation (WS )i &41

descri ped 35 Mg e ponl THGE YarSar R TR el e 5
001 £E% P 98, g R P P EBRRN " vty 14 By e
volume meny. To befYely SREGHE ©r Wdfe files 88. The video object
(VOBTS) 144 is stored in two or more files 88 if the
data reproduced is movie data.
As shown in FIG. 29, the video object 130 consists
of a number of video cells 150, and each video cell 150
10 consists of a plurality of GOPs (Group of Pictures)
139. Among the GOPs 139 are a DSI pack, a VBI pack,
video packs, sub-picture pack and audio packs. A movie
story is a sequence of four major chapters, i.e., "in-
troduction," "development," "turn," and “conclusion.™
15 These chapters correspond to programs. Thus, each
program is defined as a group of video cells 150, and
each object 130 consists of a plurality of programs.
Serial numbers are assigned to these programs. A group
of such programs is a program chain (PGC}). anh object
20 130 may contain either program chain or two or more
program ;hains.
It will be described how movie data is reproduced
from the optical disk 10 which has the logic format
shown in FIGS. 4 to 29, with reference to FIGS. 1, 30,
25 32 and 33. In FIG. 1, the arrows in solid lines

indicate data buses, and the arrows in broken lines

indicate control buses.



identifier (VMFID) identifying the volune information .o

- 22 - file, the size (SZVMF) expressing the:Stzeof: the %
volume information file in terms of the nunber of s sget (.S ..antl S
vol ume cat egory (VMCAT) indicating whet her the data of this vol une
can'be copied or not. Also 5 described3 n-the volune information file
managenent table (VM FMI) 101 are: the start address (SATXTIT) of
the text information table (TXTIT) 92; the start addr ess

(SATSI SPT) of the title set, . infqrmation search pai nter table
(TSI SPT) 93; the start%§d5ﬁ&§s fA&RFS qu(}ned how t9e diisplays dthe

attribute table (TSATRT) 94; the start dress ( SATS BTG of
VIR mgfve, Sk Telrarenc Senativon [0SR Abl

the title set menu progr group

(AP BTG 950 r1es. 30 R 519 Stl! pRULoR%:RAVEE We YorilViien
system shown in FIG. 1 is turned on, and the optical
5 disk 10 is loaded in the disk drive section 30. 1In
Step S10, the system CPU section 50 starts reading the
initializing program from the system ROM/RAM section
52, thereby driving the disk drive section 30. Data is
thereby read from the read-in area 27 of the optical

10 disk 10. 1In Step S11, data is read from the volume
management information area 70 which follows the lead-
in area 27 and which has the volume and file structure
which complies with ISO-9660. More precisely, the

' system CPU section 50 gives a read command to the disk

15 drive section 30, whereby the data is read from the
volume management information area 70. The data thus
read is supplied via the system processor section 54 to
the data RAM section 56 and is temporarily stored
therein. 1In Step S12, the system CPU section 50 re-

20 trieves management information, such as the reco;ded
position of each file and the volume of each file, from
the path table and directory code stored in the déta
RAM section 56, transfers the management information to

_ the system ROM/RAM section 52, and stores the informa-

25 tion at the prescribed storage locations in the system

ROM/RAM section 52.

In Step S13, the system CPU section 50 acquires



(VYOBVMM). 96 for the volunme nenu. 15 Further descri bed, D, the <.

volume information file managenment table (VM FMMY’ 10L°af$.1¢hé end
addr ess (EAVM FMI) of the volune information fil& ﬁaggggneor KA
table (VM FMI) 101; the start address (SATSPT) of the title search
pointer table (TSPT) 102; the start 20 - 36address (SAVMWGCI BT) of the
vol ume nmenu program chain I nformati on bl ock table (VMWGC BT) 104;
t he end address ( EAVMWPCCI BT) of the vol ume nenu program chain
informati on bl ock table (VMWGCIBT) 104. Still further descrl bed

in the vol une i nf (ﬁhﬁat"l%ﬁ‘“ﬁ i@ fogiaddMEntt 1125 82 copgpspongimavte the are:
the video attri bute (VMWAT for the vol une menu, such as the
attribute of the J?&%bMMV é@gm thEmSTSEETO ROVI RN ERE tHPFo &2 (( HIVNAST) of
the audio 23 streans

for the vol ume neﬁﬁcqﬁﬂ?ﬁﬁﬁdw&tgtF@?ﬁf&FFFFﬁﬁtQOSltlon of each file and

the volume of each file which have been retrieved in
5 . Step S12. More correctly, the section 50 refers to the
‘recorded position of the file and the volume thereof,
gives a read command to the disk drive sectibn 30,
acquires the voiume information file 82 corresponding
to the file #0, and stores the file 82 into the data
10 RAM section 56 throuéh the system processor section 54.
The volume information file manager (VMIFM) 91, i.e.,
the first table contained in the volume information
file 82, is retrieved in Step S13.
In Step S14, the system CPU section 50 retrieves
15 the volume information file management table (VMIFMT)
101. In Step S15, the section 50 acquires the start
address (SAVMMPGCIBT) and end address (EAVMMPGCIBT)
from the volume menu PGC information block table
(VMMPGCIBT) 104 described in the volume information
20 file management table (VMIFMT) 101, and also acquires
the start address (SAVOBVMM) of the video object
(VOBVMM} 96 for the volume menu.
In Step S16, the system CPU section 50 acquires
the numbers of video streams, the number of audio
25 streams, the number of sub-picture streams and the
attributes of these streams -- all described in the

volume information file management table (VMIFMT) 101



(VMMAATR) for the vol ume menu, such as the attribute of the audi.o.

codi ng node; the nunber (VNNNSPST) of the sub- prctun55°mnm;héu o
vol une nenu; the sub-picture stream 5 attribute (VNNSPA?Rl Qe the s
vol une nmenu, such as the attribute of the sub- plcture codi ng node;
and "t he sub- picture palettes (¥YMVBRPPLF) for the volume nmenu. In
the volune information file managenent table (VM FM) 101, start
addresses and end addresses are al nost 10 expressed as the relative

| ogi ¢ sector nunbers, each |nd|cat|n t he position which one |ogic
sector assumes retrle“ﬁ@tﬁ“r§§ﬁ@c§1ﬁo tﬁésﬁ en Fgg atizdbytest thiws

vol une |nfornat|on &lle ver, start addresses (SATSPT,
SAVMVPGCI BT, EAVMISEELERH efﬁFé%Qéd s SeheE PéF&@P&@r81§°r repEgous-
bytes. If no start ag ress S_exist . g able (VM EMI) 101,
this fact i s descrifedt® voiume meni, b@s PepEdIPR gﬁ@°§??l§e§§&P8h5§@|nter

tabl e (TSPT) rch in or mati,on f,0 sett ng.any title that
t he user has |nputh8y ogéra |ng grr & cohprsppe L % % & the
key/displa% SECt'QQcéde The $88HLCR> |nfornat|on S concerned W th
t he sel ection of )

In Step S17, the system CPU section 50 acquires

the volume menu PGC information block table (VMMPGCIBT)
104 from the start address (SAVMMPGCIBT) and end
address (EAVMMPGCIBT) of the volume menu PGC

10 information block table (VMMPGCIBT) 104, both acquired
in Step S15. Then, in Step S18, the section 50
acquires the numper (n) (NVMMLANG) of volume menu
languages used in the volume menu, from the information
(VMMPGCIBTI) 111 concerning the volume menu PGC

15 information block table (VMMPGCIBT) 104 acquired in
Step S17. In Step S19, the system CPU section 50
retrieves the m-th (m = 0) pointer from the volume menu
language block pointers (VMMLBSPs) 112 provided for the
n languages contained in the table (VMMPGCIBT) 104, the

20 number n having been acquired in Step S18. Further,
the volume menu language code (VMMLCODE) for the
language designated by the pointer (VMMLBSP) 112
retrieved is acquired in Step S19.

As shown in FIG. 31, the system CPU section 50

25 determines in Step S20 whether or not the voiume menu

language code {(VMMLCODE) acquired in Step S19 for the

m-th pointer (VMMLBSP) coincides with the language code



a', program chai n which corresponds to the nunber the ...user has anui

by operating the renote controller. In the title seafcts pei_nfer -
table (TSPT), there are 25 described the nunber of tjtbes vihiFclt can the
sel ect ed, title set nunber corresponding to a number which is

sel ected and i nput by the user, program chai38 nunber

- 24 - for executing a reproduction control, and the start
address of the title set. Mre specifically, as shown in FIG 7, a
title type/title set nunmber TSN, a program chai n nunber (P , and
the start address RZS&ES) igy the OPUH?é @isle sysitege| edifedlogid @éﬁ?{

the title earch pointer table %H§PT) 102., The nunber (TSN).
represents the typfdSPRIERi0N goss éi?[ eReiSer 12 which thg (?@(9tt11°c’1 elor

an audio title, or the nunher as 'Qﬁ
reduces € num {n) of languages by one and acquires

the volume menu language code (VMMLCODE) described
5 . in the (m+1l)th volume menu language block pointer
"(VMMLBSP) 112, 1In Step S22, it is determine whether or
not the number (n) of languages has been reduced to
zero. If Yes in Step S22, it is determined in Step S23
that there are no language codes which coincide with
10 the preset one, and the system CPU section 50 retrieves
the m-th pointer (i.e. the first pointer) 112 again.
Also in Step S23, the section 50 acquires the start
address (SAVMMLB) of the volume menu language block
(VMMLB) 113 described in the pointer (VMMLBSP) 112. 1In
15 the optical disk system shown in FIG. 1 there is set
the code for the language spoken in the country or
region where the system is to be used. Thus, the code
for Japanese is set in the system ROM/RAM section 52
if the optical disk system is to be used in Japan.
20 Alternatively, the code for English is set in the
section 52 if the system is to be used in the United
States.
If Yes in Step 520, that is, if the language code
(VMMLCODE) acquired in Step S19 coincides with the
25 language code preset in the optical disk system, the
operation jumps to Step S24. 1In Step S24, the system

CPU section 50 acquires the start address (SAVLMMLB) of
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5 . 113 from the start address (SAVMMLB).

In Step S25, the system CPU section 50 determines
the volume menu PGC information (VMMPGCI} 109 from the
number of the title menu (NTM) and the title menu PGC
information (IVMMPGCITM) corresponding to the number

10 (NTM). The number (NTM) is provided in the volume menu
language information (VMMLBI) 108 included in the
volume menu language block (VMMLB) 113 acquired in
Step S24. The section 50 acquires the relative start
address (CFPLSN)} of the video object for the volume

15 menu which constitutes the first title menu described
in the volume menu PGC information (VMMPGCI) 109.

In Step S26, the system CPU section 50 determines
the volumé menu PGC information (VMMPGCI) 109 from the
number of the language menu (NLM) and the language

20 menu PGC information (IVMMPGCILM) corresponding to the
number (NLM). The number (NLM) is provided in the
volume menu language information (VMMLBI) 108 included
in the volume menu language block (VMMLB) 113.

The section 50 acquires the relative start address

25 (CFPLSN) of the video object for the volume menu which

constitutes the first language menu described in the

volume menu PGC information (VMMPGCI) 109.
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described in the volunme nmenu program chain information bl ock table
(VMWGCI BT) 104 are: the informt+on4d@VMVWPCCI BTlI) 111 concerni ng

t he tabl e (VMWGCI BT) 104; vol une nenu | anguage bl ock

poi nters (VMWLBSPs) 112 provided for the | anguages 10 contained in
this volune; and vol unme_nenu | anguage bl ocks (VMMLBS) 113 provi ded
for the |anguages In SE%Bt%?ﬁedth% $¥5 ke FR¥esapuionhal | #4¢% neke on

(VMWPCCI BTI) 111 consists of the nunber of vol unme nmenu .l anguages
( N\VMMLANG) and ther%ﬁﬁtﬁﬂﬁrﬁgérBfa HECTSHF OF 180 VOLWRRPRRIBTYid®R, as is
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S25,'respectively, to the start address (SAVOBVMM)

5 . which pertains to the volume menu video object (VOBVMM)
"96 and which has been acquired in Step Slg. A volume
menu program chain is thereby obtained from the volume
menu video object (VOBVMM) 96. The data cells forming
this program chain are supplied to the video decoder

10 section 58, audio decoder section 60 and sub-picture
decoder section 62 through the system processor section
54. The decoder sections 58, 60 and 62 decode the data
cells into digital data. The D/A and data-reproducing
section 64 converts the digital data to an analog video

15 signal and an analog audio signal. The video signal is
supplied to the monitor section 6, and the audio signal
to the speaker section 8. The monitor section 6
displays a visual volume menu, and the speaker section
8 generates an oral volume menu. The monitor section 6

20 can display a volume menu which consists of, for
example, the trademark of the movie produgtion and a
caption "Collection of Movies Starring Mr. A: Volume I”

It will now be explained how to display the title

menu and how to select one title from among those

25 displayed in the menu, with reference to the flow chart

of FIGS. 32 and 33. Assume that the volume information

file 82 (FIG. 5) contains a plurality of title menus,



consi sts of the volunme nenu | anguage code (VMVLCODE) woukbOr, the o ooo.
| anguage desi gnated by the pointer (VMM.BSP) 112:and Lhe starfs -~
address (SAVMMLB) of the volume nenu 20 | anguage bl ocke ﬁVNNlBL;il&,Q
corresponding to the | anguage code (VMMLCODE), as shown in FIG
10. - As shown in FIG 8, each vdlume nenu | anguage

bl ock (VMMLB) 113 is constituted by a vol unme nenu | anguage
information (VMMLBI) 108 and a vol une nenu 25 program chai n

i nformation (VNNPGCI 109 for Qqne | anguage. As seen from FIG 11,
in the vol une rnemf0 examp} earfg'lﬁg?e titde memLB) 1 Fhife s idedd i bed

t he end addr ess

(EAVM\LB) of the |%tg€ifé‘b‘é‘%1 dok StamvSAt (FE6. 31) t?’att e fid& &% a9

title menu (NTM the l.an kK (Y\MWB), 113, the
i nformation (1V nﬁWtW ﬁ%ﬁle menus (Wfﬁ: 5% ﬂh in 'Step S24

there are acquired the title menu PGC information

5 (IVMMPGCITM) corresponding to the number NTM (= 3) and
the volume menu PGC information (VMMPGCI) corresponding
to the information (IVMMPGCITM). To select one title,
VMMPGCI#1, VMMPGCI#2 and VMMPGCI#3 are cyclically
switched by operating the key/display section 4,

10 thereby to switch the menus displayed. VMMPGCI#1
describes the start address (CFPLSN} of the video data
item, the number (SELTSN) of titles which can be
selected, the titie set serial number (TSN} and the
start address (SATS) of the title set -- all for the

15 title menu 151 shown in FIG. 34. VMMPGCI#2 describes
the start address (CFPLSN), the number (SELTSN) of
titles, the title set serial number (TSN) and the title
set start addresses (SATS) -- all for the title’
menu 152 shown in FIG. 34. VMMPGCI#3 describes the

20 start address (CFPLSN), the number (SELTSN) of titles,
the title set serial number (TSN) and theltitle set
start addresses (SATS) -- all for the title menu 153
shown in FIG. 34. To select the desired title menus
from among the three, the user operates the key pad

25 provided in the key/display section 4, thereby
inputting the number assignéd to the desired title

menu. To select one of the sub-pictures or one of the
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i nformation (1 VMWGCI LM (such as the start addressy of t1ié Vol (e~
menu program chain I nformation (VMMZXCl9 for the |anguage nenu.

10 As shown in FIG 12, described in the nenu program

chain information (VMWGCl) are: the relative start addr ess

(CFPLSN) of the volune nenu contained in a menu obj ect; the nunber

(SELTSN) of tltlesa‘(q“% da%«'ubltems, whiclyjage ringlugad i dihed Kele el
fromthe menu; the seri al q@pﬁg@é Shﬁ% of the title sets #1 to
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#n (i.e., the nunbers PNs) of the fir . Sup- ure
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are describkd in
‘picture or a moving picture, 51gns, symbols and title

names are displayed in the form of sub-pictures and, it
required, an audio is reproduced for voice navigator.
The data representing each title menu, which is defined
10 by one or more data cells, is treated as a program
chain.
The selection of a video title set 84 or
an audio title set 86 is started in Step S31 as shown
in FIG. 32. At first, in Step S§32 the system CPU
15 section 50 acquires the number (NTM) (n) of the title
menus and the volume menu PGC information {VMMPGCI) for
the n title menus. In Step S33, the first title sét
menu 151 (m = 1) is displayed, from the menu start
address (CFPLSN) provided in the first volume menu PGC
20 information (VMMPGCI#1). 1In Step S34, the system CPU
section 50 waits for any input from the kgy/display
section 4. In Step 535, the section 50 determines
whether or nof a menu-switching command has been input
from system CPU section 50 the key/display section 4.
25 If Yes in Step S35, the operation goes to Step S36, in
which the section 50 determines if m = n. If Yes in

Step 536 (m = n), the operation returns to Step S33.
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personal conputers of general type. The title S& " i hfgreqti on
search pointer table (TSI SPT) 93 shown in FIG 5, 10D, pravides -
i nf or mati on ‘ - o277 oot Tt
itefs about the menu prepared in each titde &¥t - conpiled in the
vol unme. Anong these information itens are: the nmenu of the title
set; the start address in the attribute table for the title set;
the start 5 address in the programchain block table for the title
set menu; and the st &% Hud t@%%fs (e = ideo 85 @pemadrion goes thSten | e
set nmenu. More pr sely, 4‘ tigatltle set I nformati on search
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the m-th title set menu is displayed, from the menu

5 start address (CFPLSN) provided in the next volume ménu
PGC information (VMMPGCI#m).. In Step S39%, the system
CPU section 50 determines whether or not the serial
number of a title set é4 has been input from the
key/display section 4. If No in Step S$39, the

10 operation returns to Sfep S§35. 1If Yes in Step 839, the
operation goes to Step S40 (FIG. 33), in which éhe
section 50 acquires the title set number (TSN) from the
number (SELTSN)} (n) of titles which can be selected in
VMMPGCI#1, VMMPGCI#2 and VMMPGCI#3, and holds the start

15 address (SATS) of the title set 84.

In Step S41, the system CPU section 50 obtains

the video title set PGC information block table
(VISMPGCIBT) 121 of the title set number (TSN), from
the title set number (TSN) acquired in Step S40 and

20 the title set menu PGC information block table group
(TSMPGCIBTG) 95, and selects a sub-pictures, an audio
stream and a program in the same way as a tile menu is
selected.

In Step S42, the system CPU section 50 obtains the

25 information of the title set number (TSN), from the

title set number (TSN} acquired in Step S40 and the

title set information search pointer table (TSISPT),

Coww



I nformati on search pointers (TSISPs) of the title sets 1 to #n are__ .
described as illustrated in FIG 13. The i nfor matioh: UI5ISPIl) of .
the table (TSI SPT) includes the nunber of title setsc{NIS): and the:
end address of 15 - this information (TSISPTI) as illustrated in FIG

14. ° In the title set information-sedatéch-pointer (TSI SP)

there are described the title set category (TSCAT), the start
address (SATSATR) of the title set attribute tabl e (TSATRT) 94,

the start address (SAVISMPCCI BT) of 20 the title set nmenu program
chai n information BhBERPY acquiripg| therotprt TSMXESBTFADSATRHdOf hehet art
addr ess (SAVOBTSM of the title set video object (VOBTSM are

for the title set,thtlp| pektfbtedbrhe Faples(TSATRT) 94, theTskartt|e set
attribute table (TSATRT) 94 shown in 25 FIG .5 provides the titles
conpil ed in the VordEcknalsATSMPCE TRRE Gf  Fhe (4t 19 SF helisBh BROBFRML | L1 e
menu. The cﬂgfgeglgékeégglgt(f@ﬁ%&@ggT?fl édggﬁdgﬁg"sgggéoag %égs
5 . (SAVOBTSM) of the title set video object (VOBTSM). 1In
"Step S43, the section 50 acquires the attribute infor-
mation of the title set (sub-pictures, audio data
items) selected in Step S43, from the title set
attribute table (TSATRT) 94 and the start address
10 (SATSATR) thereof acquired in Step S42. 1In Step S44,
the section 50 sets parameters in the decoder sections
58, 60 and 62 in accordance with the attribute
information acquired in Step S43. These parameters are
necessary in reproducing the title set. In Step 545,
15 the system CPU section 50 makes access to the title set
84 in accordance with the start address (SATS) of the
title set 84, which is held in Step S40. As a result,
a tifle menu is obtained. In Step S46, a movie title
is selected from the title menu obtained in Step S45,
20 whereby the movie is played back.
The system CPU section 50 reads the video title
set management information (VISMI) 141 of the title
set 84 from the optical disk 10, stores the information
(VTSMI) 141 into the system ROM/RAM section 52, and
25 acquires information for managing various data items
about the title set 84, such as the size of the title

set 84. In accordance with the management information,



.28 - and sub-picture data, and the information representing
the attributes of the stream (such as the conpression s 3 pode and °:
data configuration) are described in the title set: mbnuapﬁogran1v .

chain information bl ock table group 5 ( TSMPGCI BTG 957 *State nore
precCisely, the title set attributestfTSARTs) 117 are described for
the title sets as shown in Flg. 16 , and the paraneters shown

in FIG 17, for the attributes of each video title set (VTS) and
each video title set menu h@ are described in each title set
attribute (TSART) Bh%, Soction THRAQS p%‘f%?re’i}éﬁ’ Lriricaljdetk a4 rigitrro-
(VTSVATR); nunber audlo st reans (VTSNA§§%3for the video title set
(VTS); audio strea?r’f%f’t’tcf‘ R €Y ng oro iy title seleqyed gy

VTS mber of SVNAST) he videq titl t
renu (VIS aud ié'té’?é’e%%fitt”ﬁl;h‘% i e dHeq Feggen ew“‘gf © KR ¢ | o

Vdeo tite ) HRE sqtpased dhe MR EH Ak R RESRTR Y e
5 . 144, one after another, and input to the data RAM sec-
tion 56 through the system processor sectioﬁ 54. The
data cells are supplied to the video decoder section
58, audio decoder section 60 and sub-picture decoder
section 62,-in_accordance with playback information.
10 The decoder sections 58, 60 and 62 decode the data
cells into digital data. The digital dafa is input to
the D/A and data-reproducing section 64. The section
64 converts the digital data to an analog video signal
and an analog audio signal. The video signal is sup-
15 plied to the monitor section 6, which displays the
movie. The audio signal is supplied to the speaker
section 8, generates sound and speech.
A method of recording data on the optical disk 10
such that video data and audio data can be reproduced
20 in the logic formats shown in FIGS. 4 to 29, and a
system for recording data by this data-recording
method, will be described with reference to FIGS. 35,
36 and 37.
FIG. 35 shows an encoder system designed to encode
25 video data, thereby to form the video data file 88 of
the fitle set 84. As shown in FIG. 35, a video tape

recorder (VTR) 201, an audio tape recorder 202 and

© Beow
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for the video title set nmenu (VISM; sub- picture & Tibutes.., =3 .-
(VTSMBPATR) for the video title set menu (VISM; and: sub- @i &t ur €
pal ettes (VTSSPPLT). For the attribute infornmatfon’of "@ach
audio title set (ATS), paraneters dibe described in each title set
25 attribute (TSATR) 117 as shown in FIG 18. These paraneters -
are: the video attribute (ATSVATR) of the sub- pi cture; nunber of
audi o streans (ATSNAST); audio - 29
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(ATSNSPST), sub-picture attribute (ATSSPATR); and sub- picture
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video data, audio data and sub-picture data, respec-

5 . tively, under the control of a system controller (Sys
Con) 205. The video data, the audio data and the sub-
picture data are supplied to a video encoder (VENC)
206, an audio encoder (AENC) 207 and a sub-picture
éncoder (SPENG) 208. The- encoders 206, 207 and 208

10 perform A/D conversion on the input analog data items
and encode them in data-compression mode, under the
control of the system controller 205. The encoded
video data (Comp Video), the encoded audio data (Comp
Audio) and the encoded sub-picture data {(Comp Sub-pic)

15 are stored into memories 210, 211 and 212, respective-
ly. The system controller 205 reads the video data
(Comp Video), audio data (Comp Audio) and sub-picture
‘data (Comé Sub-pic) from the memories 210, 211 and 212
and supplies them to a file formatter (FFMT) 214. The

20 file formatter 214 converts the input data items to
a video data file, containing management @ata items
such as the setting conditions and attributes of the
video, audio and sub-picture data items. The system
controller 205 stores the video data file into a

25 memory 216.

A standard method in which the system controller

205 forms a video data file will be explained.



of. title set nmenu program chain information bl ock t abl es

( TSMPGCI BTs) 119 provided for the video title set s (3M%5)-: ag i
illustrated in FIG 19. Each bl ock table (TSMPGCI BT):.l19 setvés 30
sel ect and play 10 back the video object listed in the®fitTe Set menu
prepared in the volune. Described in the bl ack table ( TSMPGCI BT)
119 are the nunber of |anguages provided for each title, the codes
for these | anguages, the nunber of menus for each | anguage (e.qg.
sub-picture, 15 audi o, angle and progran), and control data for

pl ayi ng back t Fdgstretde video data and Theb@uddre dygecidiec, t he
information of the video title set menu program chain (VISMPGEC) for
pl ayi ng b&aEdesl \iindeo enicadeds gtidegrdrtian (FemroYsdemgwages is 20
described in each title set menu program chain bl ock tabl e

(TSMPGCI BT) 119. RAR4Rd aRddecflata [(Eosmy Avede) » as shoyngdmahben &9l ock

table (TSMPGCI BT) 119 th re descri,hed, .as shown .in FlLG 20, a
video title set nﬁﬁﬁrt O%r%l%brééran#@ﬁﬁ SRS medilan BifoSEaRaR?0, the

i nformati or% .25 paragn\égél\fgqf‘lo%ﬂe)nc%%]ihgv itctileeo vtiidto:-:-loe dsa%ta rzri% ¥ tlhaen ltjz%g%
data are set. Some of the parameters are stored in
the system controller 205 and are used in the file
formatter 214. 1In Step S71, the video data is pre-
encoded in accordance with the parameters, thereby

10 calculating the optimal size for codes into which the
video data should be distributed. 1In Step 872, the
video data is encoded based on the code size obtained
in Step S71. The audio data is also encoded in Step
§72. 1In Step §73, a part of the video data is further

15 encoded, if neéessary. Namely, the video data and
the audio data are encoded in the sequence of Steps S70
to S73.

In the meantime, the parameters for encoding the
- sub-picture data are set in Step S74. Some of these

20 parameters are stored in the system controller 205 and
are used in the file formatter 214. In Step 875, the
video data is pre-encoded in accordance with the
parameters.

To be more specific, the encoded video data

25 (Comp Video), the encoded audio data (Comp Audio) and

the encoded sub-picture data (Comp Sub-pic) are

combined into a video data file which has the format

-«



bl:ock search pointers (VISMLBSPs) 122 for the various | anguages,
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- 30 - (VTSMLBs) 123 for the various | anguages. o 1 33 s As
shown in FIG 21, the nunber of video title set menid Iangﬁége
(NVTSM.) and the end address (EAVTISNPCGH BT) of the block table

i nformation 5 (VITSMPGCI BTl) 121 are described in the video title set
menu program chain infornmation bl ock table information

(VITSMPCGCI BTI') 121. As shown in FIG 22, the video title set nenu

| anguage code (VTSM@EDEN aﬁl’%ﬁ{ &8 stagr twill be expidfimess WiSAvVTISMaenfe t he
VTSM | anguage bIock sear ch pointers (VISMLBSP) 122 are described in
each of the to ?ﬁ?kQ}QWtqQ?Eﬁﬂoﬂnﬁﬂﬁiéﬁhuage bl ock search pointers

VT BSP 122.
(VTSMLBSPs) To be more specific, in Step S76, a data cell 150

is generated as the minimum unit of the video data, and

5 . the cell information (CI) about the data cell 150 is
formed. 1In Step S77, the configuration of data cells
constituting a program chain and the attributes of the
video daté, the sub-picture data and the audio data
are set, and management information (VTSMI) 141 and a

10 search map table (VTSMAPT) 142 are generated. (Some of
these attributes are information once used in encoding
the video, audio and sub-picture data items. The
information (VTSMI) includes information about the
program chain.) 1In Step S78, the video data, audio

15 data and sub-picture data (Comp Video, Comp Audio and
Comp Sub-pic) are divided into packs, and control (DSI)
packs are inserted, each for one IGOP, so that the data
items may-be reproduced in the order of time codes. As
a result, a title set 86 having the format shown in

20 FIG. 28 and including one or more video files is
provided.

The information about the program chain is

described in Step S§77 as program chain information
(PGCI)}, either by using the data base proﬁided in the

25 system controller 205 or by, if necessary, inputting
the video data, audio data and sub-picture data again.

FIG. 38 illustrates a disk formatter system which

98 BOOD o udew



Each of the video title set (VIS) nmenu | anguage bl ocks (VISM.Bs) ....

123.is provided for one |anguage. As 15 shown in FIG: 23,QVTS:mpnu e
| anguage bl ock information (VTSMLBI) 124 and VTS benu progwam vie ©
chain information items (VISMPCGClIs) 125 are described in the VTS
menu | anguage bl ock (VTSMLB) 123 AS skhown in FIG 24,

described in the VIS nenu | anguage bl ock information 20 (VTSNLBI) 124
are: the end address (EAVSMLB) of the VTS nenu | anguage bl ock
(VTSMLB) 123; the nunber of author . the jinformation

(IE)/TSIVPGCI ATM) of i9Td@sdgned to forpgt tthe é?d{tt%@r SﬁEﬁ’u B4 ﬁ@dnﬁﬁbé‘rs ge-

su t
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nunber of programers
file data items) are read from memories 220 and 221 and

5 . supplied to a volume formatter (VFMT) 226. The volume
formatter 226 acquires management information from the
title sets 84 and 86 and generates a volume information
file 82. Namely, logic data items are formed in the
order shown in FIG. 4 so that they may be recorded on

10 the optical disk 10. The logic data formed by the
volume formatter 226 is supplied to a disk formatter
(DFMT) 228. The disk formatter 228 adds error-
correcting data to the logic data and converts the
logic data to physical data. The physical data is

15 input to a modulator 230, which modulates the
physical data to data which can be actually decoded
on the optical disk 10. The data output from the
modulator 230 is supplied to a recorder 232. The
recorder 232 records the data on the optical disk 10.

20 A standard method of generating data to be
recorded on the disk 10 will now be explained, with
reference to FIGS. 39 and 40.

FIG. 39 is a flow chart explaining how to generate

logic data to be recorded on the optical disk 10. As

25 shown in FIG. 39, various parameters, such as the
number of video data files, the order in which the

files are arranged and the sizes of the files, are set



information (I VISMPGCI PGM) of VISMPGCI for the program menu._As, ....

illustrated in FIG 25, described in the VTS nmenusprogran chai rt3 e
information items (VISMPGClIs) 125 are: the relativesistdrt: addi ess :
(CFPLSM) of the nenu 5 provi ded in the nenu object; the number n
(SELSPN) of sub-pi ctures which eansbe sel ected in the nmenu; and

t he serial nunbers (SPNs) of sub-picture steans #1 to #n.

As indi cated above, the nenu data region 82-2 shown in FIG 5 has
the video object (VOBVMW 96 for 10 the volume nenu and the video

obj ect (VOBTSM fan Bkep S80. Thepy| dns8tepehfil, Svetune AnfRsmatdes &5j ect
(vOBVMM) 96 are data itens constituting a title nmenu which is

used to sel ect on8ePPTREeInfrRRi thei BaERprEeEajapd fhe managemegpkcific

| , d data it i tut] 15 l whi_ch
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i D R S REIR G5a IR R S5 BRI
menu whichois exppessgd il t038850eq?By the 1899H282-ARIMALEDS! §sH35H50

select a sﬁb-picture,
to the volume information and the video data files,

thereby forming logic data to be recorded on the
disk 10.
Thereafter, physical data to be recorded on the
10 disk 10 is generated as will be explained with
reference to FIG. 40. First, in Step 583, logic data
is divided into units each consisting of a prescribed
number of bytes, and error-correcting data items are
generated. Next, in Step $84, each logic data unit is
15 " combined with one error-correcting data item, providing
a physical sector. 1In Step S85, the physical sectors
are combined into physical data. The physical data is
modulated into data which can be actually recorded on
the disk 10, in accordance with specific rules as has
20 been described with reference to the flow chart of
FIG. 40. Thereafter, this data is recorded on the
optical disk 10.
Industrial Applicability
As described above, on a recording medium with a
25 large storage capacity of the present invention, one or
more title sets and the volume file information that

manages these title sets are recorded, each title set



audi o data and program Both the video object (VOBVMV) 96 for

t he vol une menu and the video object (VOBTSM for {he"titde-Sets: .-
menu have a structure identical to that of a video 25 °ob4ect°130° T
shown in FIG 26. As shown in FIG 26, vi deo packg°13f, °°° *° T
sub- pi cture packs 132, audi o packs - 5133~ video blanking (VBI) packs
134, data search - 32 -

i nformation (DSI) packs 135 are laid out in the video obj ect 130.

The video object 130 is conprised of program streans prescribed in
the system part offoidsting of avpdersddtgacds filse prctitdpger) in 5

Each of the packs /131 tq 135 has the Structure shown in FIG 27

whi ch conplies w tfR%iFelvsegtors. t?t&ﬁ&@rGétlﬁss§ﬁowﬁhﬁntpﬁéﬁ 5Pt the

ack 139 consists . .
P management information to manage the title set itself

and the playback data as a playback object are stored

5 in separate files. In a searching action with such a
recording medium, first, the volume information is read
to acquire information on the desired title set in the
entire volume. Thereafter, the management information
on the desired title set is acquired and the data is

10 reproduced. Although the storage medium has a large
memory capacity, the desired playback data can be
reproduced reliably and swiftly, because the volume
file information manages one or more title sets and
each title set has management information.

15 Furthermore, aé for select information, the volume
file information includes select information on the
reproduction of the volume, such as an object for
displaying a volume menu for language selection. It
also includes select information on the selection of

20 each title set, such as a title set menu for selécting
a title, a sub-picture’s language, and a type of audio.
Accordingly, the desired playback data can be selected
swiftly, just referring to the volume file information.

As has been described, one or more title sets and

25 volume file information for managing the title set or

title sets are recorxded on thé large-capacity recording

medium according to the present invention. Each of the



of. a pack header 137 and a packet 138; it has a length of 2048

bytes and is equivalent to one logic sector. 10  The pack Higadér:137 = .°
contains control data (e.g., tinme .data). The packet :138:céntakng. -
video data, audio data, sub-pi cture data, video bl dhkihg *°" °

i nformation (VBl) or data search i 2rmation (DSI), and

i nformation for controlling these data and information itenms. 15
The video title set (VIS) 84 will be described, with reference to

FIG 28. As shown in .FIG 28, the videq title set (VTS), 84 has
five regions aligiddi6h Sets coOnsigks 9y e d 5@11&% ‘@é‘éﬁbfﬁe The
five regions are avideotitle t managenent i nfornati. (VISM )
20 141, a vi PSS l&ttqﬁ fomg cﬁt%hf ts%&r{g’r(swsﬁﬁ%a ¢i¥le ¥Ee
142, a video objecgt. fqr. titdl (5 PS) V] - ohj ect
title set nmenu (V p“f4§',n g%%{aglv\égseo oll)"}d“"e%"éltga‘{nd Q;%% tJ'1‘tc}re vsc?ltu%éﬁcrrenu

(VOBVMY) 146. Desga:%g%d' be BepfolfiRed, which i Sc3tld M0 Irent

i nformati on (VISM 1 are. madagenment | nf ormati on of t

titlhe set (VIS) 8&jles. To (RtFievid @Al ddived HNHALTRIEOT 1O e VTS
86), and - the program chain provided in the video title set (VTS

recording medium, the volume information file is first

read from the medium, thus acquiring the information
about the desired title set from the volume information
file. Then, the management information for the desired

10 title set is obtained. The volume information file
manages at lea$t one title set, however large is the
storage capacity of the recording medium, and each
title set contains title set management information.
Hence, any desired data can be reproduced from the

15 medium reliably and quickly.

The volume information file, which is used to
select one of the volumes recorded on the medium, has
selection information useful in reproducing the volume,
such as a language menu, and also selection information

20 useful in selecting one of the title sets, such as a
title set menu which helps a user to select a title, a
sub-picture language, and a type of audio data. The
desired data can be quickly selected and reproduced

quickly, by referring to the volume information file.



33 86 or the informatio scribed in the

video fitle set tinme search map tadl B A BHEN f < -""1 °". nf ofgmtion .°

such as the toecation at. the the video daREPLACED f each_program&haig, :

of the v b ect (VOBTSM . 5 Thevideo obj ect for fitle set

( VOBTS) m "Hﬁmﬁ”m structure 5@ the object 130 which has

been des th reference to FIG 26. The video object title

set menu (V@BTSN} 145 corresponds to any vi deo object

(VOBTSM 97 for the title set nmenu (shown in FIG. 5). 10 In the

volunme information file 82, the video offjdct® I M S (VOBTSM 145 for the

title set nmenu, provided in each videq tit set 84, is collected
1. ' A gegiomsing mgﬂh%m Hd oA OBy BT

in the nenu data
vol une menu | gB N%%&%AG corresponds to the video object 15
(VOBVMV) 96 for. tH@'v SIS Y s FSMR T 1E9E 5), and
at least one title set area including at least one
5 data file consisting of a plurality of data cells each
storing data to be reproduced and a management file
storing information for managing an order in which the
data cells are to be reproduced; and

a volume management area storing information for

10 manéging the title set and information about a volume
of the recording medium,

wherein the data cells of the data file are
reprbduced in accordance with the information stored in
the_volume management area, and the data file, the

15 _title.set area and the volume management area are
aligned on a boundary on logical sectors.

2. The recording medium according to élaim 1,
wherein said data file for reproducing data is aligned
on a boundary between the data cells.

20 3. The recording medium according to claim 1,
wherein said volume management area stores first menu
data for use in selecting the title set area.

4. The recording medium according to claim 3,
wherein the first menu data includes menu data items

25 which can be selected and which can be displayed in
different languages.

_5.. The recording medium according to claim 1,

his Sheet Has Been Reﬁlaced
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has the same structure as the video o TS+ for the

title set nenu. The reI *ﬁ§ &S WEEMN Jan vi"deD Jobjzeci. and .-
cells qumm'm nship b tweeﬂEB Rell gnd varieus 20 5 3 :
packs will be m H!Pef erencé€ To FIG 297 " As has

been indicated wifh #eﬂer@nc to FIG 4, -~ 54 - each of the title sets 84
and 86 consists of at |east one file 88, not exceeding 10 files.

Each of the title sets 84 and 86 is conprised of five logic

sectors, as 25 described with reference to FIG 28. The nanagenent

i nformation (VTSMWheZALN SEhe 4P e (Ralagqngmigrpa stores volgmeynd vi deo
obj ects (VOBTS, VOBISM an

- 34 - S WQM%‘&%‘} cflree%”f’rr}%éxg’éiltrlégbseéfﬁﬁel y.
Al ternatively, . therémc[% Oolrrglaetlon (VISM) 141

6. The recording medium according to claim 5,

5 wherein said volume management area stores second menu
data describing conditions for selecting the volume-
selecting information.'

7. The recording medium according to claim 1,
wherein said volume management area stores program
10 information representing a procedure of reproducing the
data cells. |
8. The recording medium according to claim 1,
wherein the data qells are video data cells to be
reproduced in the form of wvideo data, and the
15 management file included in said title set area
contains management data describing a procedure of
reproducing the video data cells.
9. The recording medium according to claim 1,
wherein said information includes a language code
20 designating a language in which data is to be
reproduced.
10. The recording medium according to claim 1,
wherein said recording medium is an optical disk.
11. The récording medium according to claim 10,
25 wherein said optical disk-has a lead in area at inner
side, a lead out area at pheripheral side and a data

recording area including said title set and volume

‘This Sheet Has Been Reﬂlaced
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?n? t he Zearch nap table VTSNAPT i red in a 5|ngle,“:
e [ S |

more files 88 if the" * dat a reprovucet—+s—aouile dat .

As shown in FIG 29, the video object 180 &3nsrsts of a nunber of
video cells 150, and each video cell 150 10 consists of a plurality of
GOPs (G oup of Pictures) 139. Anong the GOPs 139 are a DSI pack, a
VBl pack, vi deo packs, sub-picture pack and audi o packs. A novie

story is a sequeW@QagﬁmFB argERsr chapters, i.e., "in-

troduction," "devel o nt,. " and oncl usi on The
chapters correspond ?geprga?aﬁécor?ﬁﬁ meglﬁm accordlngrgarg%FF? zgfined as |

a group of V'deowﬁgkginlggldaoglgme.anagﬁggntogkggt1&39r§§ﬂ§5§t%gggh@

plurality of progra ers are assigne

programs. A grouURead-in areff s$HENaRAOFLHBLEE18 RLLILRRLCRAI Qz{'g?gled Each

obj ect 20 30 nmay contaln either programchain or two or :
progranlcgalps. between said vbluikl hal8qEReRti Bedahananeyiq daka bit

repr oduce
area.
13. An information-reproducing apparatus
comprising:
reading ﬁeans for reading volume management

10 information from a recording medium and reading
information-reproducing procedure information from
the recording medium in accordance with the volume
management information, said recording medium having
information recorded in high density and comprising at

15 least one title set area including at least one data
file consisting of a plurality of data cells each
storing data to be reproduced and a management file
storing information for managing an order in which
the data cells are to be reproduced, and a volume

éo management area storing information of managing the
title set and information about a volume of the
recording medium, wherein the data cells éf thé data
file are reproduced in accordance with the information
stored in the volume management area, and the data

25 file, the title set area and the volume management area
are aligned on a boundary between logical sectors;

storage means for storing the volume management

This Sheet Has Been Replaced
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fromthe optical disk 10 which has t+m»+eg%e~LgLaaL~* shown in FIGS,
4 to 29 vm'th ref erence -t o. FIGS 1 IS SHEET HAS BeEMahd 33. S YT OFIG o, the B
¢at e dRfRLAGHEBes, ahd the aﬂJOXI\/sol b2 s =

arr ons =
Pr ggee l I ne '"’ijll hm”"" 'm”wt ¥ fcloptS{ Olbebgiglsﬁ ned how to display the

vol une nmenu, mnth reference to the flow chart of FIGS. 30 and 31
The power switch of the optical di sk system shown in FIG 1 is
turned on, and the o tical disk 10 is |loaded in the disk drive
section 30. [|n informatdaqg, % fgon dhe gRced i mesi ugp andalsa ddw ng
t he initialjzing program f oq1the s sten1F&mﬂ M section

52, thereby drivi r‘hj‘ét 38'1 %%Rfé’ ormation “flﬁé’rl'bb

read from the readeln area 27 of the opt Sl f%mm ene 1l sed 1 &P SIL

accordance with the volume management information

5 . stored; and
output control means for reproducing the data
cells in accordance with the information-reproducing
procedure information stored in said storage means and
for converting the data cells into signals.

10 14. The information-reproducing apparatus
according to claim 13, wherein said data file for
reproducing data is aligned on a boundary between the
data cells.

15. The information-reproducing apparatus

15 according to claim 13, wherein said volume management
area stores first menu data for use in selecting the
title set.

16. The information-reproducing apparatus
according to claim 15, wherein the first menu data

20 includes menu data items which can be selected and
which can be displayed in different languages.

17. The information-reprodﬁcing apparatus
according to claim 13, wherein the volume management
area stores volume-selecting information defining

25 cohditions for reproducing a volume.

18. The information-reproducing apparatus

according to claim 17, wherein said volume management

This Sheet Has Been Replaced
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managerrent nf or mat+-on-ar-ea 70 which B@E%S £ Pag! ﬁa{g\/\ . _..Inarea 27

e vol une and file st hi ch -Terfpld es aths .-
'S0 9660, Naam l i umlu HERY sect) on 50 :gi veestai read,
comand to r|ve sectlon 30, whereby the d&ta°’is fedad from

t he volune nanagenent i nformati en &7ea-70. The data thus

read is supplied via the system processor section 54 to the data
RAM section 56 and is tenporarily stored therein. In Step S12, the
system CPU section 50 re- 20 tri eves managenent information, such as
the recorded areap§§PFF§nS€F°@§cWePPIéaéﬁdd?ﬁérvbﬂ@meC@mde$éﬁnﬁ|m@r
from t he path table and dlrector{ code stored in the data

RAM section 56, tF&&?Féﬂ?gtﬁéenﬁﬁég@ﬁéﬁ eRtéNFaindprpgtion. the system -

ROM RAM section 52, a s .t he infqrna- tion at the prescribed
storage | ocations in 3§e %@F QormathﬁCﬁFﬁﬂﬂ@EE&PﬁoﬁPQErat

In Step S13, the 22 g t%e% EQR ?9 % %EE%% said volume management

5 area stores program information representing a
procedure of reproducing the data cells.

20. The information-reproducing apparatus
according to claim 13, wherein the data cells are video
data cells to be reproduced in the form of video data,

10 and the management file included in said title set area
contains management data describing a procedure of
reproducing the video data cells.

21. The information-reproducing apparatus
according to claim 13, wherein said information

15 includes a language code designating a language in
which data is to be reproduced.

22. The information-reproducing apparatus
according to claim 13, wherein said recording medium is
an optical disk.

20 23. The information-reproducing apparatus
according to claim 22, wherein said optical disk has a
lead in area at inner side, a lead out area at
pheripheral side and a data recording area including
said title set and volume management areas.

25 24. The information-reproducing apparatus
according to claim 23, wherein said volume management
area is arranged at the lead in area side and said

This Sheet Has Been Replaced
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- 236 -. ~ the volune informepion.file 82 corresponding to the .

file #0, Mm‘mﬂ ’m " RAM secl Ti41$ SHEET RAS BEEN agtardgnee withe: = -

t he recorde f| | e and REPLACEQ e vdl une :ofs.edichsfile ¢
whi ch have béencretrleved St-ep-Si2—More-corredt 1y, the *
section 50 refers to the recorded @Pdkitdion of the file and the

vol une t hereof, gives a read command to the disk drive section 30,
acquires the volunme information file 82 correspondi ng to the file
#0, and stores the file 82 into the data 10 RAM section 56 through the
system processor deldti®fels area is arrpigamd hatweesy Gadat (veo1WeS e nanager
(VMFM 91, i.e., the first tahle contained in the vol une

i nf or mati on man?ﬂ?ﬂ?%ﬁzaq%?r%ﬂq|§§ﬁ§j¥%?Qﬂﬁﬁ§ grsa - I n
Step S14, the system cti etrleve t he .vol une
information file nmana ﬁ\ t“?gﬁq’é) dsucmg informatio®ien s15, the

Zggﬁggg ?EASB%EE£55 tf¥3 fﬁHtthe step ofqddress ( SAVMWPCCI BT) and end

5 reading volume management information from a
recording medium and reading information-reproducing
procedure information from the recording medium in
accordance with the volume management information, said
recording medium having information recorded in high

10 density and comprising at least one title set area
including at least one data file consisting of a
plurality of data cells each storing data to be
reproduced and a management file storing information
for managing an order in which the data cells are to be

15 reproduced, and a volume management area storing
information for managing the title set and information
about a volume of the recording medium, wherein the
data cells of the data file are reproduced in
accordance with the information stored in the volume

20 management area, and the data file, the title set area
and the volume management area are aligned on a
boundary between logical sectors;

storing the volume management information
reproduced from the recording medium;

25 reading the information-reproducing procedure
information from said title set in accordance with the

volume management information stored and storing the
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frrom the vol ume menu PGC i nfor mati on.black.tahl e (VMWGCI BT) 104

101, and a ZO‘IMIJTMMHH TIN5 Lo ommems Tonieowng st s s, wyoes =

obj ect *Or otome-mentt: °¢ °In°Step SI6,°
t he” system CPU sectlon 50 ach|res -  8%e -nunbers of video streans,
t he nunber of audio 25 streans, the nunber of sub-picture streans and
t he attributes of these streans -- all described in the
volume information file management table (VM FMI) 101
- 37 - Gt PN reRsiuSing mEnsednre Ha fanmathargs ansus
acquired, the section 50 sets paraneters for reproduc- t he
vol une nenu, in the vi d'&i’rd?éjé&)‘é}g dda idatasgells in acqordans® d“d?gb
section 60 and t he %y nlolct 5 decoder section 62.

ormation- reproduc1ng procedure information stored,

converting the data cells into signals, and outputting
5 the signals.

26. The method according to claim 25, wherein said
data file for reproducing data is aligned on a boundary
between the data cells.

27. The method according to claim 25, wherein said

10 volume management area stores first menu data for use
in selecting the title set.

28. The.method according to claim 27, wherein the
first menu data includes menu data items which can be
selected énd which can be displayed in different

15 languages. |

" 29. The method according to claim 25, wherein the
volume management area stores volume-selecting
information defining conditions for reproducing a
volume.

20 30. The method according to claim 29, wherein séid
volume management area stores second menu data
describing conditions for selecting the volume-
selecting information.

31. The method according to claim 27, wherein said

25 volume management area stores program information
representing a procedure of reproducing the data cells.

32. The method according to claim 27, wherein the
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In Step S17, sten1CPU section e vol une nmenu PGC

i nf or n’at i on‘H'|u ﬂll '“ﬂ'll"/ GCl BT) THIS § EETJMMS BEBN t he Sf art =adelrg,ss °‘;

( SAVMVPGCI B "~ addr dss (Eﬂ&ﬂ&&ﬂaﬂ BT) f the wgluhe nentl RGC
10 i nformati on bl ock’ tabl e ( VMVPECTBT) LU4 both dch|red = in

Step S15. Then,
(n) (NVMMLANG of vol une nenu
fromthe information

PGC 15

Step S17.

Furt her,

| anguage desi gnat
acquired in Step
section 50g 25

10

15

20

25

In Step

in Step S18, the section-5060 - acquires the nunber

| anguages used in the vol une nenu,
(VMVPCGCI BTl) 111 concerning the volune menu

tion hl.ock tabl.e NWPGCIB ) 104 acquired |
S peien e Blys to B

%%ﬁ %I&%g ﬁ%#ﬂgﬁgﬁgSggéaggdgsﬁgﬁ%%%%ééﬁ d?%ggl%lﬂg
%1§E5¢%%%r%0b&t§%p%§ Showﬁ)t%EZVéFegldatreE hgyed s

I n Fl e system CPU
detzey,m A6% mtHoaP a20rifiabhes elalfl 2hhewddTh T84

information includes a language code designating a
language in which data is to be reproduced.

34. The method according to claim 27, wherein said
recording medium is an optical disk.

35. The method according to claim 34, wherein said
optical disk has a lead in area at inner side, a lead
out area at pheripheral side and a data recording area
including said title set -and volume management areas.

36. The method according to claim 35, wherein said
volume management area is arranged at the lead in area
side and said title set area is arranged between said
volume management area and said lead out area.

37. An information-recording apparatus comprising:

means for generating first file data consisting of
a plurality of data cells each containing data, and
reproduction management data defining a procedure of
reproducing the first file data;

means for storing the reproduction management data
as second file data and inserting file management data
relating to the first file data and the second file

data into the second file data, thereby to generate a

title set; -
This Sheet Has Been Rerh
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e rﬁﬂﬁﬂquéﬁﬁklfhéﬂﬁ%th
(m= 0)- pointer fr mtheff\érﬁldltjeﬁgdw%a, andnt|h§n| ang g@g%&::ﬁgg(}: ntersdt(%]Ie

(VMMLBSPs) 112 pr
( VMVPGCI BT) 104,



(ShAage cote (PALOE sedn o0 | ITRRSRE GG - RO
- 38 - ”m“rmm)ma;mnmllt hegop1§:J cal é%E?MQ%%tem | f Nd |:ra Steé) %51) :

the operation*goes toM"Step %21, in which the section 50 0 reduces
t he’ nunber (n) of |anguages by one and acquifrles - t he vol une nenu
| anguage code (VMMLCODE) descri bed 5 in the (mtl) th vol une nenu
| anguage bl ock poi nter (VNNLBSP) 112. In Step S22, it is determ ne

whet her or not the nunber . of Ian es has een reduced to
zero. If Yes in St ep speans fior °§?‘l§’;§ ot e & it 1&her e

are no | anguage co ch coingi.de mnth t he set_one,,.and the
system CPU sect i or'?‘%o ar’\sd[ ’bf\c?éfé“ ation aboutth@ (o] r‘F'tOet (|rec°l{dnlngf| rst

Ef;?%er) 112 agalnedlum, thebe OﬂJngﬂ@%a§%§a %Qﬁuﬁ@?%ﬁﬁ% 50 acquires the

oo

means for recording the volume file and the title
5 set in a data area of the recording medium, such that
the title set will be read after the volume file.

38. The information-recording apparatus according
to claim 37, wherein said data file for reproducing
data is aligned on a boundary between the data cells.

10 39. The information-recording apparatus according
to claim 37, wherein said volume management information
includes first menu data for use in selecting the title
set.

40. The information-recording apparatus according

15 to claim 39, wherein the first menu data includes menu
data items which can be selected and which can be
displayed in different languages.

41. The information-recording apparatus according
to claim 37, wherein the volume management includes

20 volume-selecting information defining conditions for
reproducing a volume.

42. The information-recording apparatus according
to claim 41, wherein said volume management information
includes second menu data describing conditions for

25 . selecting the volume-selecting information.

43. The information-recording apparatus according

to claim 37, wherein said volume management information
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A%

address (SAVMW.B). _of the vol une .nmen (VMWLB)_ 113 _ .
described in the pointer (VMVLBSP) THAS BEEN he opf’T¢cAl* dissk, gsysi en-
et A R . e T

the country or e the systemTs~to! be uséd.” Thus, t he
code f'or Ja ankse’i s set in thersy&ZenTRCNYRANIsectlon 52

I f the optical disk systemis to be used in Japan. 20 Al ternatively,
the code for English is set in the section 52 if the systemis to

be used in the Uniteﬂ State If Yes in Ste 820
that is, if the |:RghHaYRs cBERITam l“for’rmmr%%%ﬁlﬂ% R nPXR

c0|nC|des with the e, code eset in the optical dISk

system the of fﬁﬁﬁ%&??ﬁp?gﬁ$§ Rt u. In Step S24, the system
CPU section 50 acquirgs the, St art, AHd 855 (s éQQJAA' apparatus according

- 39 -
to claim 37, wherein the data cells are video data
5 cells to be reproduced in the form Sf video data, and
the management file data stored in said title set
contains management data describing a procedure of
reproducing the video data cells.

45. The information-recording apparatus according

10 to claim 37, wherein said selection information
includes a language code designating a language in
which data is to be reproduced. |

46. The information—recording apparatus according
to claim 37, wherein said recording medium is an

15 optical disk.

47. The information-recording apparatus according
to claim 46, wherein said optical disk has a lead in
area at inner side, a lead out area at pheripheral side
and a data recording area including title set area in

20 which said title set is stored and volume management
area in which said volume management information is
stored.

48. The information-recording apparatus according
to claim 47, wherein said volume management area is

25 arrangement at the lead iﬁ area side and said title set
area is arranged between said volume management area

and said lead _out area.
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| anguage bl ock* 113 from the start address {SAVMM B) .

In Step S25, the system CPU section 50 deter®d nes t he vol une nenu
PGC information (VMWGCI) 109 fromthe nunber of the title nenu
(NTM and the title nmenu PGC i nformation (I VMWGCI TM
corresponding to the er. 10. NTM . . The nunher (NTM is provided
in the vol ume nenu Llads I"f%d]?éjgé’fi( oY \?%oéi“)(atf%ﬂ ncl uded in
t he vol une nuy. J anguage bl ock. (VMWLB) 113 acquired in

Step S24. The sect |p(5rrf“%§dlga%g}ﬁqrsetseq € *rel ative start addr ess

(CFPLSN) of the video ;ﬁ?ég‘&q{g tah@fi‘i:@tfﬁlhelﬁaﬁa c%%%lis%égaq‘:o stitutes

the first title nmenu des e volume nenu C I'nformation
detormnbs  PRYRRMEY of bRl Do s ot ¢ ne
ot orf (1 MV T Eor Beptrar T e R et deta derTRlege-
procedure of reproducing the first file data;
storing the reproduction management data as a
second file data and inserting file management data
relating to the first file data and the second file

10 data into the second file data, thereby to generate a

title set;
combining information about the title set and
inférmation aﬁout a volume of the recording medium,
thereby to generate a volume file;

15 | recording the volume file and the title set in a
data area of the recording medium, such that the title
set will be fead after the volume file.

50. The method according to claim 49, wherein said
data file for reproducing data is aligned on a boundary

20 between the data cells.

51. The method according to claim 49, wherein said
volume management information includes first menu data
for use in selecting the title set.

52. The method according to claim 51, wherein the

25 first menu data includes menu data items which can be

selected and which can. be displayed in different

languages.

This Sheet Has Been Replaced
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t pe vol une menu Tanguage bl ock (VMVE i | N oo the yol une
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nunber . (NLM . The number (NLM- d-tn.t.he .. .volune_nenu

| anguage i nf or wl“m 8 i HHISJSHIET HAS BEEN I n $'he el une_eny  .°

| anguage bl ock TheRERACEDN 50 facquitesithe:rgl ative
start address ' j for "t he volUne nenu

whi ch constltutes t he flrst | anguad¢ menu described in the

vol ume nmenu PCGC i nformation (VMVPGCI) 1009.

- 40 - In Step S27, the system CPU section 50 adds the
relative start addresses of the.vol ume nenu vi deo obj ects, which

have been acquired intep &% °§t é‘ﬁcordmg t%%a%éﬁecﬁ}\%%“ & he
start address (SAVI

t, tq the vol d
obj et (VCBVWY  vOL4nd megagenant! dnierBasian SEGHUAe e LaREs SSASCtANS.

vol une Ny lﬁfd%ﬁ%%iiﬂ(ag¥f}fﬁ% %%%thlo%%t%BQe%é%&%%hE@?gYO'“”E
volume.
5 54. The method according to claim 53, wherein said

'volume management information includes second menu data
describing conditions for selecting the volume-
selecting information.
55. Thé methoa according to claim 49, wherein said
10 volume management information includes program
information representing a procedure of reproducing the
data cells.
56. The method according to claim 49, wherein the
data cells are video data cells to be reproduced in the
15 form of video data, and the management file included in
said title set contains management data describing a
procedure of reproducing the video data cells..
57. The method according to claim 49, wherein said
selection infoimation includes a language code
20- designating a language in which data is to be
reproduced. '
58. The method according to claim 49, wherein said
recording medium is an optical disk.
59. The method according to claim 58, wherein said
25 optical disk has a lead in area at inner side, a lead
out area at pheripheral side and a data recording_are

including said title set area in which said title set
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menu vj deo obj ect (VOBYMM 96. The reata—eelt-s—Hormn oo .ee. Jthis praqgram
chain are supplied to the video dedddis SHEBT HAS BERM{ i an 58, audis decoder

oroceasor scONIIMIHMAIN + Loeeomerseerrons-—be, “Bo°and bo-desade

t he dat a ©cél18 ihtd digital data. ®Re Bf A and data-reproducing
section 64 converts the digital data to an anal og video 15 si gnal and
an anal og audio signal. The video signal is supplied to the

noni tor section 6,, and the aucH'

The monitor sectidif étored an g’i igglé“aé‘aﬂ%t E?g'"leltﬁrjrgl b a!%%rhr?}ejtc%ieon &
sbction 6 200 Vel Ao Mo T Vi SR o of | for
CXADLe, Lhe {radernt 0! oy WO PN U Aein 9, widifess
Crtlet rom anong (raas™ gihdgdhetle dien [s arsBiyed Mt Ll ULRE 3F el

the flow Cfrlr,aft side arff dalid5+iI AMGBIrASIWRAMMHgdDtHNAER said

informatio file 82 (FIG 5) contains a plurality of title nenus,
volume management area and said lead out area.
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41 - . for exanple three tit e this case, it is
detern1ned in Step S24 (FIG 31) on- ;7 ¢ s t:al nssthiee
title nmenus (NTM = 3), and in St

there afecacquided the -
title menu PGC information 5 corresponding’to’the’

nunber NTM (= 3) and t he vqune*neﬁw PGC i nformati on (VMWPGCI)
correspondi ng to the information (IVMWGC TM. To sel ect one
title, VMWPCCI #1, VMWPCCI #2 and VMMPGCI #3 are cyclically

switched by operating the key/display sectj 4, thereby to switch
t he menus displayed. VMVPCC #1 %’&%3£F?5§§}3%e start address
(CFPLSN) of the video t he nunber (SELT N% f,itles

whi ch can be q%cg)(ﬁdeeéi a[th hltqtl} nssétecysé)ﬂ an %’@Eﬁ‘&% ‘f@ﬁ)k AE e
start address (SA | 1 t e U
151 shown in Flo E?\?fs‘?:f \%&pé&] scr aa v 1Une Mfokhation Wille® ML

title set consists of a plurality of files aligned on a

5 boundary between logical sectors. The files store
title set management information and data objects to be
reproduced. The retrieve data from the optical disk,
volume file information is read out, thereby acquiring
information about the desired title set. Then, the

i0 information for indicating steps or reproducing the
data object and managing the desired title set is

‘ acquired. Using the title set management information,

——_.

data is reproduced from the optical disk.

_—
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t he start
title set
(SATS) --
descri bes
titles,

start addresses ( SATS)

address (CFPLSN),

seri al nunber

all for the title

the 20 start address
the title set serlal

all fo

34. To select the desired tite e

user operates the key pad 25
t her eby
menu.

the user operates the key/displa

I nputting the n
To sel ect one of the sub-pjg

42 - audio data ite

t he nunber (SELTSN) of
(TSN) and the title

titles, the, .
sef Tt t-s agdr esses.
menu 152 shown inFIXG 34: YM/PGCI 3#3
(CFPLSN), the numbét (BECTSN) of ~ °

nunber (TSN) and the title set

| e menu 153 shown in FIG
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the title menus 151, 152 and 153 shown in FIG 34 is _ ... represqngg,d

by one or nore data cells. In each title 5 menu dl Spl ayed,:the’s
background nmay be either a still pi cture or a-<nBwi g pj cturqb °
signs, synbols and title names are displayed in t he form of

sub- pi ctures and, it required, an audio is reproduced for voice
navi gat or . The data representing each title nmenu, which is defined
10 by one or nore data cells, is treated as a program chai n.
The selection of a video title set 84 or an audio title set 86 is

started in Step S31 as shown
system CPU 15 section 50 acq

in FIG 3f At first, in Step S32 the
res the nu r (NTM (n) of the title

menus and the vol une i gz(v GCl) for the n
title menug- T | eCset 40 "B 151 (m=1) is
di spl ayed, “sweasn 3 y _g{dr‘ess ( PLSN)R n the

4, the
Hﬁﬁﬂut fr t he key/ di spl ay
AMPEIF IER

—

system CPU
section 4. In Stef?

° CONTROL
tt~— PROCESSING
CIRCUIT

FI1G 2




whet her or not a menu-sw tching command has been input _  _. .. . fromsystem
CPU section 50 the key/display section 4. 25 If Yes i Step.S38, tdie

operation goes to Step S36, in whi ch the sectidn 50 defefgings tf m
=n. If Yes in Step S36 (m= n), the operation returns to Step S33.

- 43 - If No in Step S36 (m= n), the operation goes to Step

S37. In Step S37, the system CPU section 50 increases t he val ue

of mby one (m=m+ 1). Then, in Step S38, the mth title set

menu is displayed, fromthe nenu 5 start address (CFPLSN) provided

in the next vquneLne u. Pci;izfornation (VMWPCCI #m) . I n Step S39,
the system © U'geéf?%n 50 ddt®rm nes whether or not the serial
nunber of

tTtteset—84tasbeenmTngut fromthe key/ di spl ay
section 4. {If No in Step S39, the 1( . operation returns to Step S35.
If Yes in Step S§giuhBeManagement +70
Information Area 80

88
File 0 182 - 3
(Volume Information File) el File 1
File 2
Video Title Set
. s File 3
Video Title Set 4 84
File 10
Audio Title Set + 86 A

(Max. 10Files)

—a mwm -

Lead out Area AFZB

FIG 4



opera{t l.on goes to Step S40 (FIG 33), in which the section 50

acquires the title set nunber (TSN) fromthe nynper. s ( SEl TSNys (-
of titles which can be selected in VMWPCC #1, YMPCCI #2 sardd = 5
VMWPGCI #3, and hol ds the start 15 address (SATS) of the ITtle Set "84.
In Step S41, the system CPU section 50 obtains the video title set
PCGC i nformation bl ock table (VTSMPGCI BT) 121 of the title set
nunber (TSN), from the title set nunmber (TSN) acquired in Step $S40
and 20 the titl e~set—nmru—PRCC information bl ock table group
(TSMPGCI BTG 95, and $el ects a sub-pijctures, fn audio stream and a
programin the sanme way as a tfile nenu is sel ect ed.
In Step S42, the system CPU selction 50 Sobtaing the 25 i nformati on of
the title set nunber (TSN), frogfthe| & @ title set nunber (TSN)
acquired in Step $40 anue_l tohe o étge sgt  informati on search pointer
tabl e (TSI SPT), - o© E —
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44 . thereby acquiring the start address (SATSATR) of the | __..
titte set attribute table (TSATRT) 94, the start o ":“agdress. o
(SATSMPCCI BT) of the title set menu program = chain bl gék: tablze o
(‘TSMPGCI BT) 119 and the start address 5 (SAVOBTSM) of the Title set
vi deo object (VOBTSM. In Step S43, the section 50 acquires the
attribute infor- mation of the title set (sub-pictures, audio data
itens) selected in Step S43, fromthe title set attribute table
(TSATRT) 94 and the start address 10 (SATSATR) thereof acquired in
Step S42. In Step $44, the section 50 sets paraneters in the
decoder sections 3 éﬁﬁ and 62 in accordance with the attribute
information_acquired in Ste M T These paraneters are pecessary

in reproducing the title set. In Step S46ontemss t he system CPU section
50 makes acygREIPo The titl gofahe Informat$6n! PiRECPHEARGE W TN THe start
address (SASVNTF '™ Size' of Volthe {nfBrhETibn F11g ' o op 40- As

a result,
VMCAT Volume Category
SATXTIT TXTIT Start Address
SATSISPT TSISPT Start Address
SATSATRT TSATRT Start Address
SATSMPGCIBTG TSMPGCIBTG Start Address
SAVOBVMM VOBVMM Start Address
EAVMIFMT VMIFMT End Address
SATSPT TSPT Start Address

SAVMMPGC | BT VMMPGCIBT Start Address
EAVMMPGCIBT VMMPGCIBT End Address

VMMVATR Video Attribute for Volume Menu

VMMNAST Number of Audio Streams for Volume Menu

VMMAATR Audio stream Attribute for Volume Menu

VMMNSPST Number of Sub-picture Streams for Volume
Menu

VMMSPATR Sub-picture stream Attrlbute for Volume .
Menu .

VMMSPPLT Sub-picture Palettes for Volume Menu

FIG 6

TSP
Contents
TSN Title Type/Title Set Number
PGCN Program Chain Number
SATS Start Address of Title Set

FIG 7
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5 144, one after another, and input to the data RAM sec- tlon

56 through the systen1processor section 54. The «**.daja -€efls are.
supplied to the video decoder section 58, audizo decoder: secti oh 60
and sub- pi cture decoder section 62, in accordafte W t'h” pl ayback
I nformation. 10 The decoder sections 58, 60 and 62 decode the data
cells into digital data. Th¥MMPGCIBNldata is input to the DA and’

dat a- reprodu0|ng section 64. The SeCthOontents 64 converts the digital

data to an |ucu bl U M o sirgnmal— The
vi deo S|gnawmﬂigmé Nﬂhbe O?cv?%aﬂ' 'Dﬁieé§§¥?'§gu, “wh-eh—di spl ays
t he EAW&P@E‘EEe audEBasA £PS$S°§U g“ GGIBD the speaker _
section 8, generates sound and speech. - A nmethod of recording -
data on the optical disk 10 . such thaf video data and audi o data
can be reproduced 20 in the IF;gllc ormaM® shown in FIGS. 4 to 29, and
a system for recording data by this data-recording
met hod, will be described with reference to FIGS. 35, 36 and 37.
FI G 35 shows an encoder system designed to encode
' VHMLBSP
Contents
VNMMLCODE Volume Menu Language Code
SAVNMLB Start Address of VMMLB

FI1G 10

VMMLB |
Contents -
EAVMMLB - End Address of VMMLB
NTM Number of Title Menu
| VMMPGC I TM Iinformation of VMMPGC! for title Menu
NLM . Number of Language Menu.
| VMMPGCILM information of VMMPGC! for Language Menu
FI1LG {4
: VMMPGCH
CFPLSN Relative Start Address of the Volume
Menu contained in a Menu Object
SELTSN Number of Titles which can be selected
from the Menu
TSN Seriar Number of the Title Set #1
SATS o Start Address of the Title Set §1
TSN Serial Number of the Title Set ¥n
SATS Start Address of the Title Set §n

FI1G 12



25 video data, thereby to formthe video data file 88 of t he
tithe set 84. As shown in FIG 35, a video tape g“-regowdeLG(VTR)o
201, an audi o tape recorder 202 and S . o o3 kN

> 46 - a sub-picture source 203 are used as sOurces of V|deo

data, audi o data and sub-picture data,
201 and 202 and the source 203 generate vi deo data, audio data and
sub-pi cture data, respec- 5 tively, under the control of a system
controller (Sys Con) 205. The video data, the audio data and the

206, crsdSEF Ththeqs %@%‘r’»ﬁﬁigdghﬁ ol “OTShTR LG

respectively. The recorders

206, an audijo encoder

208. The encoders (I86SPTb) and 20 perif or-mr AV-B-conversiomrion the
i nput anal ogl.data itens and encode themin data-conpressior] node,
under the

TSISP for Title Set $1+116

- s -t - - s R e e e e e

-------------------------

7

94

N

O e T R R R

“TSISP for Title Set #n

FI16G 13

(SPENG) .

TSISPTI
Contents
NTS Number of Title Sets
EATSISPT 'End Address of TSISPT
FIG {4
. TSISP
‘Contents
TSCAT Title Set Category
SATSATR Start Address of TSATR
SAVTSMPGCIBT Start Address of VTSMPGCIBT
SAVOBTSM Start Address of VOBTSM

FIG.

15



contro] of the systemcontroller 205. The encoded vi deo dat a

G251

(Conp Vi deo), the encoded audi o data (Conp Audi@)” " znd: ty1¢ encoded
sub-picture data (Conp Sub-pic) 15 are stored intd nendri &ss 210, 211
and 212, respective- ly. The system control |l er 205 réads the vi deo
dat'a (Conp Video), audio data (Conp Audi o) and sub-picture

data (Conmp Sub-pic) fromthe menories 210, 211 and 212 and
supplies themto a file formatter (FFMI) 214. The 20 file formatter
214 converts the input JESATR tfom Mideo Title Sewvi@ES)ata file, containing

g???igglrjr;agts data itens and _Vldi%@h'lx(lé I"g?eﬁe“ﬁd,ggimpl tions and ' the
system controller 205 stares QI ENTH 0 dat a file intao a 25
memory 216. YISVATR Viden At ibutet hod in which the systemcontroller
205 forns a YISNASTat a fNumbev |df Buditn!St meths for VTS

VTSAATR - Audio stream Attribute for VIS

VTSMNAST Number of Audio Streams VTSM

VTSMAATR Audio stream Attribute for VTSM

VTSNSPST Number of Sub-picture Streams for VIS

VTSSPATR Sub-picture Attribute for VTS

VISMNSPST  Number of Sub-picture Streams for VTSM
VTSMSPATR  Sub-picture Attribute for VTSM

VTSSPPLT  Sub-picture Palettes

FIG. AT

TSATR for Audio Title (ATS)

Contents

ATSVATR Video Attribute of Sub-picture

ATSNAST Number of Audio Streams :

ATSAATR Audio stream Attribute

ATSNSPST Number of Sub-picture streams

ATSSPATR Sub-picture Attribute

ATSSPPLT Sub-picture Palettes

FIG 18

95 : VTSMPGC IBT +118

FI1G 149 VTSMPGCIBT




-47-

encoded into encoded video data (Conp Video) and

data (Conp Audi
specifically, i

data and the audio

in the s

the video data and the audio data are )
+™" Bifé oedaue 7
chart df: FI & 236. :Mor e

First,

0), as shown in the flow
n Step S70, the 5 paraneters for encédiig Thevi d€o*
data are set. Sonme of the paraneters are stored

formatter 214.
accordance wth
size for codes
Step S72, the

temcontroller 205 and are used in the file 11
nc deé;in

In Step,S71,. i dat.a | <
the ﬁgmé( Rits %“%ﬂf‘»@eog Tegram hain ating {HE optiml
i nto Whfermahion Block Tahlke knfiormatoiond be dilstributed. In

vi deo dat a{VESMABOIRN Yased on the co

in Step S71. T
S73, a part of.
Nanely, the vi(
sequence of Sté
paraneters for

le audio data is also encoded in Step 72. In Step
t he vj,deo | Sa furt her . 15 coded, if fnecessary.

ieo dang%&gﬁtta!essett U, fanguage Blofkncoded in the

bps S7earch Pointes7A/TSMLBSP) In the k22re, the

lencoding-the

T e e s 40 e e ot . a e e AL W e ek e e e o
e e e e e e e e e e e e e e e o - - = = o]

e o o e e e v e e = A e =

Video Title Set Menu Language Block
Search Pointer (VTSMLBSP)

b

Video TiTLE Set Menu Language Block
(VTSMLB)

b o o e o e o e s o e e e e v e e e e e e e e o
T R e T T

b e e e e e e e e e e e e e e e . a8 -]

Video Title Set Menu Language Block
' (VTSMLB)

F 16 20

MTSMPGCIBT] -
- Contents

NVTSML Number of Video Title Set Menu Language

End Address VTSMPGCIBT

FI1G 21

EAVTSMPGCIBT

VTSMLBSP
Contents
VTSMLCODE Video Title Set Menu Language Code
SAVTSMLB Start Address of VISMLB

FI16G 22

B2ze obtained |



sub-picture data are set in Step S74. Some of these 20 parameters_are

stored in the systemcontroller 205 and are used:insthe f[le: “.s
formatter 214. In Step S75, the video data is pre-ericotled In: s
accordance with the par anet er s. To be " nore€ specifit,
t he encoded vi deo data 25 (Cbnp V'deo) t he encoded audi o data (Conp
Audi o) and the—encoded—sub-prcturedata(Conp~—Sub=-pir) are
Coz‘gi ned into B Vi dgqsd#eaxu}‘:‘l.gag\gralg@hshaeklt hgfb@mmlmt:on . f
- - shown in e expl ai ned wi t/ erence
to the flow chart of FIG 37. QVT%ﬂUNIb To be nore spemflgq in Step
S76, a data ce 15 I's generated as the nlnlnun1unft of the video
data, and 5 MT@ deinu Program Cha i pCllpfasmat ione data fell 150 is
formed. In Step S77, the configur {MTSMPEC{Jata cells 4125
VTS Menu program Chain information
(VTSMPGC1)
VTSMLBI
Contents

EAVTSMLB End Address of VTSMLB

NATM Number of Author Menu

[IVTSMPGCIATM Information of VISMPGCI for Author Menu

NSPM Number of Sub-Picture Menu

IVISMPGCISPM Information of VTSMPGCI for Sub-picture

Menu

NAM Number of Audio Menu

IVISMPGCIAM  Information of VISMPGC| for Audio Menu

NPGM Number of Program Menu

IVISMPGCIPGM Information of VISMPGC! for Program Menu

VTSMPGI

CFPLSN relative Start Address of the Menu in
the Menu Object

SELSPN Number n of Sub-pictures which can be
selected in the Menu

SPN Serial Number .of Sub-picture §1

SPN Serial Number of Sub-picture §n

FI16G 25



constituting a programchain and the attributes of the
t he- sub-picture data and the audi o data
information (VISM) 141 and a 10

vi deo dat a,

are set’: "8I -freglageryent;:
search map tabl & CVISMAPT) 142 ate

generated. (Sone of these attributes are infofiafi ol once Tsed in
encodi ng t he video, audio and sub-picture data itens. The
information (VISM) i1ncludes |nf1?ﬁﬁfT6ﬁ‘éﬁé T the préogram chain.)
In Step S78, t e video data, audifo 15 ata and$lb- pi ctufje data (Conp
Vi deo, Conp Audi o and Cednp Sub- pi c) VA i acks, and
control (DSl) packs arelinserted, e Cﬁéggt t he
dat a iftenmrs may be reprodquced in the S.
aresult, atitfle set 86 having ffhe format s ] FIG 28 and
including one qr nore video fileg is pr oviVigteo 131 The
informati on abqut the program chg18(0 s describhed in ep S77 as
program chai n i|nformati on (PCGCl), eilther thﬂﬁ#ng t he{data base
provided in thg 25 system q¢ontrol l er 205 or by, 1T necesgary,
i nputting the video datq, audio datq and Sub-picture gata again
Sub-Picture 4132
Audio 1133
Video Object Video
(voB)
Video
Sub-piture
DSI 1135
VBl
Video
Sub-picture
Audio
= One pack > 139
Pack Header Packet for Video, Audio, k//

1371

{

Sub-pic

ture, DS| or VBI

e

- 138

F1G.

2T



FI G "38 illustrates a disk formatter system which

- 49 - is designed to format the title sets:84 31 -B6:_as ge=".°
scribed above and record themon the optical disk 10. ¢ :. : As sken fiom
FIG 38, the title sets 84 and 86 (i.e., . file data’Tténs) aré read
fromnmenories 220 and 221 and 5 supplied to a volune formatter (VFM)
226. The vol une formatter 226 acquires nmanagenent information from
the titlc set-s—84 aRre—86—and generates—a voturre—-rf-ermpt | 84
file 82. Nanmely, il ogi ofidpdca Tiiteane S%r‘le W=7, e'n"t tIfﬂlﬁforma'tlon or fgr” shown in
FIG 4 so that they nay be recorded optical disk éﬂ The
| ogi c data fornmed by the vqu Qatter 226 i s suppl J to a disk
formatter :
correcting data {o the&/idey d iddtea Setd Taarey Selay chhdap Table
: (VTSMAPT) 1142
Video Object for Title Set
(VOBTS) 4144
Video Object for Title Set Menu
(VOBTSM) 1145
Video Object for Volume Menu
(VOBVMM) 1 146
Video Object 4130
180
\ =7 2 - . b
Cellga Celigb | --- Celligk | --- Cell$p Celliq
T 139
-~ 2 b
DSI | VBl | Video | Video Sub- Audio Audic
Pack | Pack | Pack Pack picture | Pack | ---| Pack
Pack

FIG 29



logic data to physical data. The physical data is 15 i nput to a
nmodul at or 230, whi ch nodul ates the physi cal datd «t"0.-daf a;_Wwhi<¢h“can
be actual |y decoded on the optical disk 10. The datd ontpul fr0h1
the modul ator 230 is supplied to a recorder 2327° The *°° °° °°°

recorder 232 records the data on the optical disk 10. 20 A

standard net hod of generating da recorded on the disk 10

wi Il now be explained, with r §TARgnce t 8@6 39 and 40.

FIG 39 is a flow chart explaini g\,g data to be
r

recorded on the optical disk.10. As 25 shown in FIG 39 I ous

S [ e EERARELCY o

(542

RETRIEVE THE RECORDED POSITION OF EACH FILE AND

THE VOLUME THEREOF, FROM THE PATH TABLE AND THE
’ DIRECTORY CODE

S13
\ {
ACQUIRE THE VOLUME INFORMATION FILE.

(S14

ACQUIRE THE VOLUME INFORMATION FILE MANAGEMENT
TABLE (VMIFMT }

(S15

ACQUIRE THE START AND END ADDRESSES (SAVMMPGCIBT ,
EAVMMPGCIBT } FROM VMMPGCIBT DESCRIBED IN THE
VOLUME INFORMATION FILE MANAGEMENT TABLE (VMIFMT),
AND ACQUIRE THE START ADDRESS (SAVOBVMM) OF VOBVMM

| 516

SET THE PARAMETERS FOR THE ATTRIBUTES OF VIDEO,
AUDIO AND SUB-PICTURE DATA IN VARIOUS DECODERS

Si7
1 {
ACQUIRE THE INFORMATION BLOCK TABLE VMMPGCIBT

(518

ACQUIRE THE NUMBER (n) (NVMMLANG) OF VOLUME MENU
LANGUAGES , FROM VMMPGCIBT! PROVIDED IN VMMPGCIBT

m=0 —~S519

F16 30




in Step S80. Then, in Step S81, volume information is gener at ed
fromthe paraneters and t he nanagenent i nf or mat’i:0n_+f ef £ he i TES
data files. In Step S82, the : vol ume i nformatién:and video: dat a
files are merged in- 5 the order indicated by the™ ofic bl &k fitinbers
assi gned to the volunme information and the video data files,
thereby formng logic data to be recorded on the di sk 10.
Thereafter, physical data to be recordgéd on-the 10 disk 10 is
generated as will be explained with reference to FIG 40. First,
in Step S83, logic data s diyvilded into units each consisting of a
prescri bed nunber of bytes,
generated. Next, in Step S84, each |
wi th one ernor- correctlng dat
In Step S85, the physic
The physi call dat
recorded on

error-correcting data itens are
a unit is égo conbi ned
' physi cal sector.

phyxﬁ: I Sat a.

ul es jas has

into

or 45 VMMLCODE,
VMMI::BSBI#EHIe DENT EAII.at'EO vGFHE h cam
e di kANGUJAGEnCABEOPRESES WNt h speci

20 beer) described Wi f er ehide SYSTEM f ow of
NO //821 |
n=n-4,m=m-+{
NO

ACQUIRE THE VOLUME MENU LANGUAGE BLOCK (VMMLB) FROM
THE START ADDRESS (SAVMMLB) OF VMMLB OF VMMLBSP#m

5245

ACQUIRE THE RELATIVE START ADDRESS OF VOBVMM FROM
THE NUMBER OF TITLE MENU (NTM) IN VMMLB! AND THE
VOLUME MENU PGC INFORMATION (VMMPGCI) :

§25/

ACQUIRE THE RELATIVE START ADDRESS OF VOBVMM FROM
THE NUMBER OF LANGUAGE MENU (NLM) AND THE VOLUME
MENU PGC INFORMATION (VMMPGCI)

526/

|
ADD THE RELATIVE START ADDRESSES TO THE START
ADDRESS OF VOBVMM,AND DISPLAY THE DESIRED MENU

s27
( en )ses

FIG 31




FIG 40. Thereafter, this data is recorded on the optical di sk 10.

uuuuuuuuuu

I ndustrial Applicability As described abeVe,” " Bn-a wgcovdlqg
mediumwith a 25 | arge storage capacity of the pcesents |ﬁ%§Q§|0n one
or nore title sets and the volune file informatiof t A&t wee s

manages these title sets are recorded, each title set

-.51 - consi sting of iles partitioned in
| ogi cal sectors. Wth each title{set, SI&RTltIe 34 managemnent
information to manage the title s [tse and theggbpayback data

as a playback object are stored 5 n separate files. gn a searching
action with suclt fnformati on
BESMET Y T A
entire volunme. Th 10N}, t

833

DISPLAY THE FIRST TITLE SET MENU ,FROM THE
MENU START ADDRESS (CFPLSN) PROVIDED IN
VMMPGCI #1 (m= 1) _

pon

WAIT FOR ANY INPUT FROM KEY/DISPLAY SECTION

- YES
B/
$36 NO
m=m+ i ~$37
338,

.DISPLAY THE m-TH TITLE SET MENU FROM THE MENU
START ADDRESS (CFPLSN) PROVIDED IN VMMPGC!# m

l

THE SERIAL NUMBER OF
THE TITLE SET INPUT ?

FI1G 32



on the desired title set is acquired and the data is 10 reproducedl

Al t hough the storage nedium has a | arge menory :€apaci vy, he: 7%
desired playback data can be repr oduced rellabty and smﬁétéy, .
because the vol ume file informati on manages one “or “hore t7t1°8 sets
and each title set has managenent information. 15
Furthernore, as for select information, the volune file information
i ncl udes select information on the reproduction of the volune, such
as an object for di spl ayi ng a yekyne nmenu for |anguage sel ection
It al so includes select infornf n on the selection of 20
each title set, such as a title set nmeNg¥or selecting atitle, a
sub-picture's | anguage, and a type of audio. Accordlng$& t he
desired playback data can be sel ected smnftly just re ;%lng to
t he vol une fptre—nformatiom AS Tas been aescrloea or
nore title s¢t ACQUMRE 2FHE TITE SET INUMBERT (OFr SN |FCROM08Eh:ﬁ' i ng thé title
set or PROVIBEDeiN: MMPEEL#1 d MMAMRGCHE2| AN recor dilng
medi um accor ¢li D bIOLBe THECSTART ADBRESSH (SRS TlTLE SET
S44,
OBTA!N VTSMPGCIBT OF THE TITLE SET NUMBER, FROM
- TSN AND TSMPGCIBTG,AND SELECT A SUB- PICTURE AN
AUDIO STREAM AND A PROGRAM IN
THE SAME WAY AS A TITLE MENU IS SELECTED
S42
OBTAIN THE INFORMATION OF THE TITLE SET NUMBER,
FROM TSN AND TSISPT,THEREBY ACQUIRING THE START
ADDRESS (SATSATR) OF TSATRT_,THE START ADDRESS
(SATSMPGCIBT } OF TSMPGCIBT AND THE START ADDRESS
{SAVOBTSM) OF VOBTSM
| S43
ACQUIRE THE ATTRIBUTE INFORMATION OF THE TITLE SET
SELECTED FROM TSATR AND SATSATR
r S44
SET PARAMETERS IN THE DECODERS IN ACCORDANCE WITH
THE ATTRIBUTE INFORMATION ACQUIRED
545,
ACCESS TO THE DESIRED TITLE SET IN ACCORDANCE WITH
THE START ADDRESS (SATS)

( eno  )sas
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-.52 - title sets consists of a plurality of files which are
pr ovi ded in the form of | ogi c sectors. Each title set -"°."""% .2 chtakn¥ -

information for managing the title set and data:to sbes reepy oduced,
which are stored in different 5 files. To retri®ve any*°dési réd °
title set fromthe recording nmedium the volume information file
is first read fromthe nmedium thus acquiring the information
about the desired title set fromthe volume information file.
Then, the managenent information for the desired 10 title set is
obt ai ned. The volune information file manages at |east one title
set, however |arge i|s the storage capacity of the recordi ng nmedi um
and each titfle set_cpntains title set managegent information.
Hence, any desired data c&d -pe reproduced fromthe 15 mediumreliably
and quickly. . — @ ~
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The volune information file, which is used to ‘sel ect one of the

vol unmes recorded on the nedium has sel ection.Tf'0lsmaf i Gh usefut
i n reproduci ng the vol une, such as a | anguage:snepu,: and’al se =
selection information 20 useful in selecting one Uf the“ti the ‘Set’s,
such as a title set nmenu which helps a user to select a title, a
sub-picture | anguage, and a type of audio data. The desired data“
can be quickly selected and reproduced qui ckly, by referring to
the volune information file.
CLAI MS 1. A §g§r9@§; m;zzgfhmvmth i nformati on recorded
I n high density, conprising: ~JT-at_least one title set area
i ncluding at |east one 5 -7 data fl\l e cbng sttag. of a plurality of
]Ei;alltg cells each 201 /stﬁs ng daéfot@ be rebﬁQduSled“*a-nd a rr:nagerrent
// k I E 1
VTR VENC | COMP . |
T VIDEO ! 216
202 | "
NS . >
iy
II
203
N
O - SPENC COMP
SUB-PIC

SUB-PICTURE SOURCE

F16. 35
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storing information for managi ng an order in which the dat a _
cell’s are to be reproduced; and a vol une."naragesent” atea--:
storing information for 10 managi ng the title set anavlrgfgrﬁat-ion
about a vol une of the recordi ng nmedi um “= =" e=e Tempherern
the data cells of the data file are reproduced in accordance
wi:t h the information stored I n t he vol une managenent area, and
the data file, the title/set gr ﬁndt e vol une nmanagenent area
are al i gned on a bounda T%? al sgctors. 2.
The recordi ng medi um accordi ng to clarmT; wherein said data file
for reproducing data is aligned on a boundary between the data
cells. 20 3. The recording nedi um according to claiml1,
wherein said vol une rranageqrent area stores first menu data for '
use in selecting the titlejset area. §7p0 4. The rec ?l ng medi um
according to_claim3, wherein the first nenu qata inc uées menu
aat ?e;;ﬁflcﬁg%mﬁﬁéﬁs%tﬁlé@bﬁfé ASETPARAMET RS TFOR o} TN
ATA AND AUDIO DATA ENCODING SUB-PICTURE
SORE SOME OF THE PARAMETERS, DATA, STORE SOME OF
AND USE THEM IN FFMT THE PARAMETERS, AND
- | USE THEM IN FFMT
STH
( S75
PRE-ENCODE VIDEO DATA, {

OPTIMAL SIZE FOR CODES

THEREBY CALCULATING AN ENCODE SUB~PICTURE DATA

INTO WHICH VIDEO DATA
SHOULD BE DISTRIBUTED

ST72
| ¢
ENCODE VIDEO DATA BASED ON
THE CODE SIZE, AND ENCODE
AUDIO DATA AT THE SAME TIME

S73
r _ §
FURTHER ENCODE A PART OF
VIDEO DATA, | NECESSARY

i

( e )
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5. The recording mediumaccording to claim1,’ wher ei n

t he- vol une nanagenent area stores vol une- sel ectinyg:i 48 efrati on-:
defining conditions for reproducing a volunme. = "= = s &, =The
rrecor di ng nmedi um according to claimb5, 5 wher ei n -said volufie <=~ *
managenent area stores second nenu data describing conditions for
sel ecting the vol une- sel ecting information. 7. The
recordi ng medi um according to claim1, wherein said vol une
managenent area stores program 10 i nformati on representing a procedure
of reproducing the data cells. 8. The recording

medi um according to claim1, ' e data cells are video data
cells to be START

GENERATE A DATA CELL
(MINIMUM UNIT OF VIDEO DATA) , ~-S76
AND FROM CELL INFORMATION

SET CONFIGURATION OF DATA CELLS
FORMING A PROGRAM CHAIN , SET

ATTRIBUTES OF VIDEO DATA , ~S77
SUB-PICTURE DATA AND AUDIO DATA,
AND GENERATE VTSMi AND VTSMAPT

DIVIDE COMP VIDEO ,COMP AUDIO AND
COMP SUB-PICTURE INTO PACKS., AND
INSERT CONTROL PACKS ,EACH FOR ONE  |~S78
GOP ,SO THAT DATA ITEMS MAY BE
REPRODUCED IN THE ORDER OF TIME CODES

)

C = )
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reproduced in the formof video data, and the 15 managenent file
included in said title set area contai ns manag€rent: daﬂa.ﬁestrrb:ng
a procedure of reproduci ng the video data cells.: " = 7. © .9
The recordi ng medi um according to claim1, wherei ir¥sai'd ¥1f or-mati on
i ncludes a | anguage code 20  designating a | anguage in which data is to
he r epr oduced. 10. _The recordi ng nmedi um according to
claim1l, wherein said r ord| 8ﬁ§ﬁdlun] S an optical di sk.

11. The recordi ng medi um accordil\ng to wherein said

optical disk has a lead in area a S|de a lead out area at

pheri pheral side and_a _data rprdrd|na area including said title set .

and vol ume SET PARAMETERS,SUCH AS NUMBEROOF
Tanagement areas. VIDEO DATA FILES, THE ORDER IN
WHICH FILES ARE ARRANGED AND
THE SIZES OF FILES

~580

GENERATE VOLUME INFORMATION
FROM PARAMETERS AND MANAGEMENT [~.S8i
INFORMATION FOR FILES

1 .
MERGE VOLUME INFORMATION ,VIDEO DATA
AND FILES IN THE ORDER MENTIONED , | _S8?
THEREBY FORMING LOGIC DATA TO BE
RECORDED ON THE DISK

F16. 39 (=™ )
C START )

DIVIDE LOGIC DATA INTO UNITS EACH MADE .
OF A PRESCRIBED NUMBER Of BYTES, AND |~S83
GENERATE ERROR-CORRECTING DATA ITEMS .

COMBINE EACH LOGIC DATA UNIT WITH ONE
ERROR—CORRECTING DATA ITEM, PROV!DING ~584
A PHYSICAL SECTOR '

COMBINE PHYSICAL SECTORS
INTO PHYSICAL "DATA

{ f R ﬁ%
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12. The recording nmedium according to claim11, wherein said vol une
managenment area is arranged at the lead in area side and said title
set -area i s arranged bet ween said vol ume nanagenent area and said

| ead out ar ea. 13. An iBfornation-reproducing appar at us
conpri si ng: readi ng neans for readi ng vol une nmanagenent 10
information froma recording medi umand readi ng

i nf ormati on-reproduci ng procedure i nformati on from the recording
medi umin accordance with the,vo

recor di ng nedlun1ﬂ8§an hls is Wﬁ?b@ﬁ&?.gﬁsrgggggg hn %rggké??yvgﬁhd
conpri t
i e ci'ng.gs? ng gf‘ SERFaREI F3938ﬂt§a?’§s‘é§|s [¥hannt ¢ ”gl%%%r Ap1yfn o
e reproduced an fi
p ”ﬁﬁ?ﬁﬁ”@nt L bhgg b@{%gggbbﬁnb

managi ng an or der R4 &' molre” tﬁgndata ce? are repr ducegg'and
2 UPLTe 20 ERRSARROhs 35 HR R BB L8868 cHBRRTLYI o cal
5 disks have been recently developed, each capable of
recording a data item which exceeds 4 GB. It is not
demanded that a system be provided which can
efficiently manage a data item more massive than 4 GB
(e.g., movie information) recorded on a large-capacity
10 optical disk and which can reproduce the data from the
optical disk at high speed and in various ways.
An object of the present invention is to provide
a large-capacity recording medium on which recorded
are information items at least one of which can be
15 selected, and selection information items for use in
selecting at least one of the information items.
Another object of the invention is to provide a
method and apparatus for reproducing information from a
large-capacity recording medium.
20 Still another object of this invention is to pro-

vide a method and apparatus for recording information

on a large-capacity recording medium.

l 6(? Disclosure of the Invention

According to an aspect of the invention, there is

ek,

25 provided ing medium with information recorded

in high density/ comprising: at least one title set

area including at least one data file consisting of



réco}ding medi um wherein the data cells of the data file are

reproduced in accordance with the information stored in the vol une
managenent area, and the data 25 file, the title set area and the

vol ume managenent area are aligned on a boundary between | ogical
sectors; storage neans for“stéring t he vol une managenent

- 56 - i nformation read fromthe recording nmediumand al so the
i nformati on-reproduci ng procedure information mhich said r eadi ng
means has read fromthe title set in ﬁ dapce t he vol une
managenent i nf or natPbpralkty of dagpegellgqeac SEoriAg d%ﬁ?pﬁ? §8ntrol
means for reproducing cordance

i nf or mat i on- r epr oBBRTAGY iced aRd apPBBéHGW@“Lanf ??%ﬁl%go+%€éfﬁaééga

storage neans and

for managing an order in whigh the data cells are to be

manageme area, and the data file, the title set area

10 and tifé volume management area are aligned on a

According to another aspect of the invention,

w AE,

there is provided

comprising: reading means for reiding volume management
15 information from a recording meflium and reading
information-reproducing procedure information from
the recording medium in accofkdance with the volume
management information, thg¢ recording medium having
information recorded in High density and comprising at
20 least one title set ar including at least one data
file consisting of a plurality of data cells each
storing data to be Yeproduced and a management file
storing informatign for managing an order in which the
data cells are Yo be reproduced, and a volume
25 management areh storing information for managing the
title set a information about a volume of the

recording medium, wherein the data cells 6f the data



for converting the data cells into signals. 10 14. The

I nf ormati on-reproduci ng appar at us according to claim 13, wherein
said-data file for reproduci ng data is aligned on a boundary

bet ween t he data cell s. 15. The

I nfor mati on-reproduci ng apparatus 15 - aéco?ding to claim 13, wherein
sai d vol une managenent area stores first nmenu data for use in

selecting t he _ title set.- 16. The _
the Tirst mena aaf Ao ogré PPE R Rced in acBRERERLOdA LN LRLTMPLHABIBNT,

thg first nenu da r'nc es nmenu

an whi ch . di | ' I .

Jﬂe inforﬂatior-r%%?gﬁﬁg}ﬁ5§§%3g§ayh§ ﬂakg&éﬁg@%&%&%?%ggﬁ% cPSiﬁ?ES, o
erein the vo . - i

' or mat i on def | nehoE" 2800 ELEL jspk aZbHCaRlOLRS YOLUAE HEhAELhAR: area

18. The Infornatlgpérgpiggﬁghgg grpahAlYSy between 3FSQIEH19sbOELE;M 17,

wherei n said vol ung mana
5 storage means for storing the volume management

information read from the recording medium and also the
information-reproducing procedure ififormation which the
reading means has read from the tiftle.set in accordance
with the volume management informgation stored; and
10 output control means for reprodjcing the data cells in
accordance with the informatioh-reproducing procedure
information stored in the stgrage means and for
converting the data cells ipto signals.
According to still anbther aspect of the
15 invention, there is provided a method of -reproducing
information, coﬁprising the step of: reading volume
management information/from a recording medium and
reading information-xeproducing proéedure information
from the recording medium in accordance with the volume
20 management informafion, the recording medium having
information recorded in high density and comprising at
least one title fet area including at least one data
file consisting/ of a plurality of data cells each
storing data be reproduced and a management file
25 storing infoymation for managing an order in which the

data cells dre to be reproduced, and a volume

management/area storing information for managing the



- 57 - area stores second nenu data describing conditions for

sel ecting the vol une-sel ecting information. 19. The

i nfor mati on-reproduci ng appar at us according to claim 13, wherein
sai d vol ume nmanagenent 5 area stores. program i nformation
representing a procedure of reﬁ?o&hcrng the data cells.

20. The information-reproduci ng appar at us according to claim 13,

wherein the data cells are video data cells to be r
LD Lo o e P qslng i AR NTRIE TS o, K2
[ﬁfé?ﬂgf: gg-ﬁggr\gﬁ(}?ﬁ%ﬁgﬁﬁgﬁ@ wherein te{l(?cgr%éﬁnégﬁésc [ %hfS,davt\}naerei n
isﬁl d infor rra;[,\;“ogﬁ. i % 2re r'[egacrloog ecZeéfojhﬁ%g:gzﬂ%a%%gewqﬁﬁ' gHat iiﬂgfo%nlaﬂ%'ﬁage
the data

stored in the volume management area, a

produced in
ed in said
a procedure of

rr

5 file, the title set area and the volumg management area
are aligned on a boundary between logjical sectors;
storing the volume management information reproduced

from the recording medium; reading /the information-
reproducing procedure information/from the title set

10 in accordance with the volume mafiagement information

stored and storing the information-reproducing
procedure information; and reproducing the data

cells in accordance with the/information-reproducing
procedure information storefl, converting the data cells

15 into signals, and outputtihg the signals.

aspect of the invention,

there is provided an information-recording apparatus
comprising: means for ¢enerating first file data
consisting of a plurality of data cells each containing

20 data, and reproductig¢n management data defining a

procedure of reprodjpicing the first file data; means for
storing the reprodjction management data as second file

s

data and inserting file management data relating to
the first file dAata and the second file data into the
25 second file data, thereby to generate a title set;

means for combining information about the title set and

information about a volume of the recording medium,



22. ‘The I nfor mati on-reproduci ng appar at us according to claim13,

wherein said recording nediumis an optical disk. 20 23.
The i nformati on-reproduci ng appar at us according to claim?22,
wherein said optical disk has a Ieag in area at inner side, a |ead
out area at pheri pheral side and a data recordi ng area incl uding
said title set and vol une nmanagenent areas. 25 24. The

i nformati on-reproduci ng appar at us according to claim23, wherein

zﬁgdsgﬁhune nanage@ﬁggeby to gengégéeig géigﬂgegiféégggahgagoknr%rP%Pihggt

o R 3290 OERRESRL Sk MR o s spITPRECTRS, RER pbacBi chee
conprising the Ste?%égfding medium, such that the title set will be read
after the volume file.
5 According to still further aspect Of the
invention, there is provided a method¢ of reproducing
information, comprising the step of: generating a
first file data consisting of a plurality of data cells
each containing reproduction data, and reproduction

10 management data defining a procedure of reproducing
the first file data; stordng the reproduction
management data as a setond file data and inserting
file management data relating to the first file data
and the second filg data into the second file data,

15 thereby to generdte a title set; combining information
about the tit)é set and information about a volume of
the recording medium, thereby to generate a volume
file; xecording the volume file and the title set in a

datd area of the recording medium, such that the title

20 volume file,
Brief Description of the Drawings
FIG. 1 is a block diagram showing an optical disk
system according to an embodiment of the present
invention;
25 FIG. 2 is a block diagram illustrating in detail

the mechanical section of the disk drive section

incorporated in the system shown in FIG. 1;
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5 readi ng vol ume rran;génx;ﬁt‘" “fdrifat Foit i oha : “r ecor di ng-
medi um and readi ng i nformation-reproducing - --..ptocedur.e. i'nf.ormatjon -

fromthe recording nediumin accordance with the vol ume nanagenent
i nformation, said recerdi ng medi um havi ng information recorded in

el uding at 3eapts omer BRZALO & CoNSI St NG Of 8 Hlllllﬂ\lﬂfﬂllﬂﬂﬁ\llﬂ of data

cell's each stpihmey pgﬁg TOSHIBA 'e€produced and & nand! gertent file
storing information for managing an order in which the data cells
are to be 15 reproduced, and a vol une managenent area storing
information for managing the title set and #nformation about a

vol une of the recording nedium wherein laims data cells of the data
file are reproduced in accordance with the information stored in
the volune 20 managenent area, and the data file, the title set area
and the vol unk. narRiycIBPATakes &PE zEpyOEucimgadata from BouREOTEipG Wdatk

OB et P Tl et e o SR RGBT 01 o1
a lead-in area (2 , a lead-out area (26), and a
recorded data area (28) defined between the lead-in area (27)
5 and the lead-out area (26);
wherein said recorded data area (28) comprises a menu
¥¥f) management region (82-1) and a menu data region (82-2);
said menu data region (82-2) containing reproducible
video data and sub-picture data which are capable of forming,
10 when being reproduced, at least one menu in a specific
language, said reproducible video and sub-picture data which
form a respective menu being arranged in at least one data
unit (150) comprising at least one video pack containing the
video data and at least one sub-picture pack containing the
15 sub-picture data of said at least one menu;
said menu management region (82-1) containing control
information for selecting a menu contained in the menu data
region {82-2) and for reproducing the reproducible video and
L sub-picture data.of the selected menu, said control
_'20 information for selecting the menu comprising an address
indicating a location of the data unit(s) of said at least
one menu in said menu data region (82-2) and a language code
indicating the language of said at least ons menu;
said apparatus comprising:
25 means (52) for allowing presetting of a language code;
retrieving means (30) adapted to retrieve the language
code of one of said at least one menu from the control data
of the menu management region (82-1) of the recording medium;
processing means (50) adapted to compars the retrieved
30 language code with the preset language code and to cause the
retrieving means (30) to retrieve the address of the data
unit (s} of said one menu of said at least one menu from the
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25 readrng the information- reproducrng procedure j : -

infornation.fronrsard title set in accordance wi.tth.t.he vol ume f
T o Sheet Has Been Repraced o] HIIIIIHHIHIIIJHJIIHHIII
1111111112111111111

e o LR S AL ) g st (0220, i case o

a Cce€ Is i N accor
i nf or mat i on- cepnaddenag pfo@@@unannﬁeyedulanguagﬂenpde with theopveséttng

t he dat | ' |

26. The ot hia"Iegracaatyo it fullls b rebripvidd hEkdEltS0) o Fopa
reproduci ng outathe datgnegiisn(st flirerd one menu dltseih ateleasa orkl s.
27. Thegmet hadndC el REe' hethPidle® r WSS (853 by reference to said

address;

means (58,62) for decoding the video and sub-picture
packs of the read menu data unit(s) to generate video and
sub-picture signals;

10 means (64) for combining and outputting the video and
sub-picture signals.such that a visible menu is formed in
which the video data forms the background of the menu and the

\i) sub-picture data forms a sub-picture on the background.

15 2. The apparatus of claim 1, wherein said processing means
(50) is adapted to repeatedly cause the retrieving means (30)
to retrieve the language code of another menu from the menu
management region (82-1) of the recording medium and to
compare the retrieved language code with the preset language

20 code, in case of no coincidence of the previously retrieved
language code with the preset language code.

3. The apparatus of claim 1 or 2, wherein said processing

L means (50) is adapted to cause the retrieving means (30} to

_125 retrieve the address of the data unit(s) of a predetermined
menu from the control data of the menu management region (82-

1), in case no menu is contained on the recording medium of

which the language code coincides with the preset language

code.

30
4. The apparatus of claim 1, 2 or 3, wherein the video data
forms the background of the menu as a still picture or as a
moving picture.

35 5. A method of reproducing data from a recording disk

medium, said recording disk medium comprising:



- - -
.2 - - -
%

10 volune nanagenent area stores flrst menu data For use

selecting the title set. - 28 The net-hed- aec {Iu umjut“mlmﬂz
wher éin the first mmudﬂalndu%w menu data i

sel ected and which can be displayed in different 15 Ianguage

29. The nethod according to claim25, wherein the vol une
managenent area Séoigéd\@h“ﬁ%e%el(%}i)' ngEl lead out: | J¥Y MBidyon a‘l?ci_[aﬁ' ng
conditions for reproducin e met hod

accor di ng toréF@FﬁﬁQQda\ﬁﬁelaée@ A& deflned W‘iﬁ@ n%l?%g]e?%ﬂlar@ae%t 628

second nenu gafarhe lead- dagyaféarmhgpndltlons for selecting the vol unme-
sel ecting information. The nethod according to claim 27,

wherein said 25 Wher@épuﬁélﬁaﬁzﬁfé?ﬁ?ﬁd LBakd AR s(PFoFABT ST nat Teru
represegti ngmanageﬁ@ﬂw %e@fldxﬁpgm&:y ”agnéhf zﬁ@ﬁ@ &4 Sregion (82-2); 32

The net hod according to cllaim?2 wherein
said menu data region (82 2) containing reproducible

video data and sub-picture data which are capable of forming,
when being reproduced, at least one menu in a specific
language, said reproducible video and sub-picture data which
10 form a respective menu being arranged in at least one data
unit (150) comprising at least one video pack containing the
%/) video data and at least one sub-picture pack containing the
- sub-picture data of said at least one menu;
said menu management region (82-1) containing control
15 information for selecting a menu contained in the menu data
region (82-2) and for reproducing the reproducible video and
sub-picture data.of the selected menu, said control
information for selecting the menu comprising an address
indicating a location of the data unit(s) of said at least
20 one menu in said menu data region (82-2) and a language code
indicating the language of said at least one menu;
said method comprising the steps of: -
presetting a language code in a storing means (52);
o retrieving the language code of one of said at least one
_ ‘25 menu from the control data of the menu management region (82-
1} of the recording medium;
comparing the retrieved language code with the preset
language code and retrieving the address of the data unit(s)
of said one menu of said at least one menu from the control
30 data of the menu management region (82-1), in case of
coincidence of the retrieved language code with the preset
language code, and reading out the data unit(s) of said one
menu of said at least one menu from the menu data region (82-
2) by reference to said address;
35 decoding the video and sub-picture packs of the read
menu data unit(s)} to generate video and sub-picture signals;



data ceIIs are vrdeo data cells to be reproduced n
video data, and the managenent file included in ;.. .:.. u mm" Euﬁuu,
area obt ai ns managenent data descri bi ng a proce ng

t he video data cells. 5 33. Thé& net hod accordrng to cl'aim 27
wherein said i nformation includes a | anguage code desrgnatrng a

| anguage in which data is to ae re r odyced The net hod
accordi ng to cl ai AP27I0HREr 87 QHF uttlng ther¥&9?8|ﬁBdWEHPuPFF§u§ﬁ opti cal

di sk. | 18 ks;hgnalsfEugh_Thna&ehhodsamer dre&r% e ebamea%n WhElc Rhead deo
optical disk_has ead jn area at inner_side, a qQut area at
pheri pheral SfH2 gﬂdmﬁ H%Fag ua@-&ﬁé&he menu an%n&P@dFH&?R%QfWﬁQIe

set and vol ugRtgBR3gREEAL sabepscture on the badkgrbh@dret hod according to
claim 35, wherein said 15 vol une managenent area i s arranged at the

| ead in area side and said title set area is arranged between said
vol ume managenent TheemethddsaEdclladeh Gyt farether comprising the step of

repeatedly retrieving the language code of another menu from
the menu management region (82-1) of the recording medium and
comparing the retrieved language code with the preset

10 language code, in case of no coincidence of the previously

retrieved language code with the preset language code.
)
- 7. The method of claim 5 or 6, further comprising the step

of retrieving the address of the data unit(s) of a

15 predetermined menu from the control data of the menu
management region (82-1), in case no menu is contained on the
recording medium of which the language code coincides with
the preset language code.

20 8. The method of claim 5, 6 or 7, wherein the video data

forms the background of the menu as a still picture or as a
moving picture.



37. NAn |nfornat|=

generatlng 'first
each contai ni ng
procedure of

for storing the
and inserting fi

and the second f|

al at us conpri si ng} FLPLACELIONT TS 5T or SG

ing of 20 ; d?mfmndny refedidt. ac pagedé)n
reproduct i on nprgdesens) datpag dﬁf?Plﬂcb@ﬁgé!iSé

the first file ddt @rawisgls) : paged .. (PAR ..

enent data O :.R%=€CORdadd .':?téj d...
25 relatlngto‘l'ihef:ihqut flle%tg%eta

into the skcond fI&AmdéfqaREéﬁ'ﬁi‘zef%%f&ﬁﬁ

generate a

title set;

- "means for conblnlng I nformation about the title

set and information about a volune of the recording medi um

t hereby to gener at®sa.volfhis fiid athy most CDs avaidahdef at prameahiinchahe
volume file and the title

a storage capacity of less than 1 GB. Inevitably, data?ﬁ
amounting to more than 4 GB cannot be managed by using o
the conventional optical disk. Large-capacity optical
disks have been recently developed, each capable of
recording a data item which exceeds 4 GB. It is not
demanded that a system be provided which can
efficientiy manage a data item more massive than 4 GB
(e.g., movie information) recorded on a large-capacity
optical disk and which can reproduce the data from the
optical disk at high speed and in various ways.

An object of the present invention is to provide
a large-capacity recording medium on which recorded
are information items at least one of which can be
selected, and selection information items fox use in
selecting at least one of the information items.

Another object of the invention is to provide a
method and apparatus for reproducing information from a
large-capacity recording medium.

Still another object of this invention is to pro-
vide a method and apparatus for recording information

on a large-capacity recording medium.



5 ™~ set in a data area of the recording medium su REPbACEMENTSHEEﬂ
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title set will be read after the volune file.
i nf or mati on-recordi ng apparatus accordin to I sai d
data file for reproducing dat a~ |g aligned o t he
data cells. 10 ' The information- record| g Hi ng
to claim37, wherein sai volune nmanagenent i nformati ¢n i ncl udks
first menlPEgroseFe Rk g% e sePEeRtHelthe title Set i
40. The information-recordi ng apparatus according 15 to claim39,

be

wherein the first nenu data include data,itens which, an
sel ected and WASFOEGH$O an aspec |g§ ";Ve&nivr?“dﬁ gﬁ@rﬁahﬁtﬁﬁ%%lg
41. The | r&:oramsaﬁtdsewﬂr@gr@an@ﬁat;uaaascmain ROrecording H9sk!meédi 3,
wherein the volune vol une- sel ecti ng

In
i nf or mat i GPHLITEE d$E§%ﬁ§e%b¥m comprlSlq%produ0|ng a vol une.
42. The lnforrmeilmademrazhréw Py af Usadeowtdanga (26), andloactecorddd

\émate;elngi? %F%gég%%dg?ﬁgggngépehn %Ec_rJl%telnort]:he lead- 1nI r}icrle%de(sz.]s)econéi gLy

lead-out area (26);

wherein said recorded data area (28) comprises a menu
management region (82-1) and a menu data region (82-2};

said menu data region (82-2) containing reproducible video
data and sub—picéure data which are capable of forming, when
being reproduced, at least one menu in a specific language,
said reproducible video. and sub-picture data which form a
respective menu being arranged in at least one data unit (150)
comprising at least one. video pack containing the video data
and at least one sub-picture pack containing the sub-picture
data of said at least one menu;

said menu management region (82-1) containing control
information for -selecting a menu contalned in the menu data
region (82-2) and for reproducing the reproducible video and
sub-picture data.of the selected menu, said control information
for selecting the 'menu comprising an address indicating a
location of the data unit(s) of said at least one menu in said
menu data region (82-2) and a language code indicating the
language of said at least one menu; . ' ’

said apparafus comprising:

means (52) for allowing presetting of a language code;

retrieving means (30) adapted to retrieve the language
code of one of said at least one menu from the control data of
the menu management region (82-1) of the recording medium;

processing means {50) adapted to compare the retrieved
language code with the preset language code and to cause the
retrieving means (30} to retrieve the address of the data
unit{s) of said one menu of said at least one menufrom the
control data of the menu management region (82-1), in case of
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I nf ormati on-recordi ng apparatus accordi ng to clhijm %7 wherein
sai d vol unme nmanagenent information - 62 F iJUL‘%E

i ncl udes programinformation representi-n§ a procedure

reproduci ng the data cells. - 44. The infornstion- recordlng
appar at us accordi ng to claim 37, wherein the datacet -0

+S—at-e—y
data 5 coipeiflencespefr ddiodtebnievedhdangnagsf opidgediiddt athangreset

the ”H”ageﬂgﬂguégéeceaba ahar%@ b@u%@'@h&'%é%ri@blng means 3804 aiBS read

management escrib procedure of

roduci n
dat a cel | sput the data Uﬂ%(STI'Héf iSRG PRE] @ﬁnpe%f)rﬁﬁ)dig

t he video
SN&cBEAHI ng

10 to glghMBAE. m@ﬁ@r@a@aspéghéﬁl an PR to said abBgkddes a

| anguage code designatjng a_| anguage which data is to be

r epr oduced. means {58, 62) Tor decodlng the wvideo and sub-picture

packs of the read menu data unit{s) to generate video and sub-

picture signals;

means (64) for combining and outputting the video and sub-

picture signals such that a visible menu is formed in which the

video data forms the background of the menu and the sub-picture

data forms a sub-picture on the background.

According to another aspect of the invention,

there is

provided a method of reproducing data from a recording dlSk

medium, said recording disk medium comprising:

a lead-in area (27), a lead-out area (26), and a recorded

data area (28) defined between the lead-in area (27)

lead-out area (26);

and the

wherein said recorded data area (28) comprises a menu

management region (82-1) and a menu data region (82-2);

said menu data region (82-2) containing reproducible video
data and sub-picture data which are capable of forming, when

being reproduced, at least one menu in a specific language,
said reproducible video and sub-picture data which form a

respective menu being arranged in at least one data unit (150)
comprising at least one video pack containing the video data
and at least one sub-picture pack containing the sub-picture

data of said at least one menu;

said menu management region (82-1) containing control

information for selecting a menu contained in the menu data
region {82-2) and for reproducing the reproducible video and

sub-picture data of the selected menu, said control information

for selecting the menu comprising an address indicating a

location of the data unit({s) of said at least one menu in said

menu data region (82-2) and a language code indicating the

language of said at least one menu;



46. The information-recordi ng apparatus accordi ng to claim37,

mhergin said recording mediumis an 15 optical disk. 47.
The information-recording apparatus according _ to claimd46, wherein
said optical disk has a lead in - 6dleg at inner side, a |lead out area
at pherlpggral s;ﬂe and a data recording area including title set
area in ich said title set |s stored and vol une managenent

area in which s&Rd% BEHROEMIPIASINT MG FEEPSN © %s st or ed.

48. The i nf or mapir@R=teqeigdiand adpigal 'd:%d%C(i@r di @gormg meahs ¢baijm 47,
wherein said volune ,managenent .area i s arran ﬁeQ% he Iead in

area side and s&REILdeyiEdsdhe languaggrggqqsogrpgﬁgg 889 §P8 O SNGne
management pah@afrom the &t sel ddwadfotheanenau management reglon {82-1)

"0 of the recording .medium;

comparing the retrieved language code with the preset
language code and retrieving the address of the data unit(s) of
said one menu of said at least one menu from the control data
of the menu management region (82-1), in case of coincidence of
the retrieved language code with the preéet language code, and
reading out the data unit(s) of said one menu of said at least
one menu from the menu data region (82-2) by reference to said
address;

decoding the video and sub-picture packs of the read menu
data unit(s) to generate video and sub-picture signals;

combining and outputting the video and sub-picture signals
such that a visible menu is formed in which the video data
forms the background'of the menu and the sub-picture data forms

a sub-picture on the background.
Brief Description of the Drawings

'FIG.1 is a block diagram showing an optical disk system
according to an embodiment of the present invention;

FIG. 2 is a block diagram illustrating in detail the
mechanical section of the disk drive section incorporated in

the system shown in FIG. 1;
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49. 'A nmet hod of reproducing information, o

r|5|ng‘the step of :

generating a first file data conlstlng of a t a
cell s each cont ai ni ng reproductlon data, and e \ agenent
data defining a mmll)m“mnﬁmjamf reproduci ng tihe fi rst f| | e ddt q;
storing the reprod data as a | Bcdnd 1§9g e [data and
inserting file managententt ddt relating tg tthe first flledta and
the second file 10 dat a |nto the second filejdata, enerate
a title set; co@mnglnfor ut the tytle set
and I nformati on about a volu of the recordi ng nedi um

thereby to generate a volune file; 15 recording the volune file

and the, £1the o6y L Riaeys, 2ol SibyBeER sk MK TR0 & JIRANY a1tgh, (1
The nmet hod aedbedli rsglﬂoréb@b:ﬂh‘i@; Al @edigal cbmprising:data file for
reproducing data Il,agl g%eon (3”)30undi ¥d-out area (26}, and a
recorded data area (28) defined between the lead-in area (27)
and the lead-out area (26);
wherein said recorded data area (28) comprises a menu
management region (82-1) and a menu data region (82-2);
said menu data region {82-2) containing reproducible
video data and sub-picture data which are capable of forming,
when being reproduced, at least one menu in a specific
language, said reproducible video and sub'-picture data which
form a respective menu being arranged in at least one data
unit (150) comprising at least one video pack containing the
vidso data and at least one sub-picture pack containing the
sub-pictura data of said at least ona menu;
said menu management region (82-1) containing control
information for selecting a menu contained in the menu data
ragion {82-2) and for reproducing ths reproducible video and
sub-picture data.of the selected menu, said control
informaticn for selecting the menu comprising an address
indicating a location of the data unit(s) of said at 1l=ast
2 menu in said menu data region (32-2) and a language cods
indicating the language of said at lszast ons menu;
said zpparatus comprising:
mzans (52) for allowing presstting of a languaga code;
ratrizsving means (30) adaptsd to r
coc2 of cna of said at least cons msnu from tha control data
o)

h

the m=5u management rsgion (82-1) of the racording medium;
processing means (50} adapted to compars the rstrisved

g2 code with the presst languags code and to cause the

ving means {(30) to ratrieve the address of the data

(s) of said one menu of said at least one2 menu from the
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20 ' between the data cel | s. 51. The net hod jJacgcordi n

clai m 49, wherein s I ure managerent informatilon i 28 & b§998 r 4t
nmenu dat a H“lu lHH‘iE g the title set. ~ 52. The
"

met hod accordi ng to the 25 first nu data incl udes
nmenu data itens which can be sghect ed and which c j ;
di fferent | anguages. - 64 -

53. The net kﬁﬁ“df@é-oﬁéFﬁgO{:otEPaT“ﬁPHQV‘aW“@% Fpgion (82-1) yoinygase of
nmanagenent idyigiciRkhea bEC{:HQe§eEQEH‘V§dsﬁir@ﬁagégcode with uné %f@éé@“

defining conditions for reprqQducin olu
The met hod ;@JWB#QCPQGCI ap#h 59, C%Hé?eﬁ'-l?f-‘ LEegl evmg mea%l () n%ﬁ]a?@%ﬁ%nt

i nformation dyiclcnde8a68CAAHE TBNUoBAkAid one menudEsCéa i ngt cosukie ioms for

sel ecting the vol une-
menu from the menu data region (82-2) by reference to said

addrass; ‘

means (58,62) for decoding tha video and sub-picture
packs of the read menu data unit{s) to generate video and
sub-picture signals;

means (64) for combining and outputting the video and
sub-picture signals.such that a visible menu is formed in
which the video data forms the background of the menu and the
sub-pictura data forms a sub-picture on the background.

2. The apparatus of claim 1, wherein said processing means
{50) is adapted to repeatedly cause the retrieving means (30)
to retrieve the language code of another menu ‘from the menu
management region (82-1) of the recording medium and to
compare the retrieved language code with the preset language
code, in case of no coincidence of the previously retrieved
language code with the preset language code.

3. The zpparatus of claim 1 or 2, wherein said processing
means (50) is adapted to cause the retrisving means {30) to
retrieve the address of the data unit(s) of a predetermined
menu frem the control data of the msnu management region (82-
1), in czs2 no menu is containad on the recording medium of
which th2 language code coincides with the preset language
coda.

erein the video data

4, The spparatus of claim 1, 2 cr 3, wt

3
forms thas background of the menu as a still picture or as a
moving picturs.

5. A msthod of reproducing data from a recording disk
medium, said recording disk medium comprising:



sel ecting information. 55. The net hod accordi n y "Hm, ,
wherein said 10 vol ume managenent information includes pf ”

i nformati on representing a procedure of reproducing the data"
cells. 56. The nethod accor.di ng to claim49, wherein the
data cells are video data cells to be réproduced in the 15 f or m of

video data, and ahbemnﬁggae@h fid | | nel Leed-out area (26)saiahdidl e set
cont ai ns mana n ata desgri g proce rOdUCI he
S en ot o EoRpeth 8318 SR Y derimed nenbiSt S Shar BT RRes 197
wherein sai gnd the leagebaet izaed nf{peymtion includes a | anguage code 20
designating a | an gua ge in which data |s to be oduced

e
58. The method a¥B8F8iRgSaddrgGRZeed v@@ﬁélﬁF%%uQPS) C°m5§1$%§o?dm%@u

medi um i s aﬁaﬁ@%éﬁéhtdkébmn (82-1) and58 mdhe dEEOLLSPOr faPg2) ¢ cl ai m
58, ‘wherein sal ical disk has a lead in area at inner S|de a

lead outséléamﬁﬂupﬁéttl%ﬁ-@%o%l6&2'&2111 confa NG grepFedusible
including sgidabi §hEaSEha2Rb gLl datd Vhid® & capable of forming,

when being reproduced, at least one menu in a specific
language, said reproducible video and sub-picture data which
form a respective menu being arranged in at least one data
unit (150) comprising at least one video pack containing the
video data and at least one sub-picture pack containing the
sub-picture data of said at least one menu;

said menu management region (82-1) containing control
information for selecting a menu contained in the menu data
region (82-2) and for reproducing the reproducible v1deo and
sub-picture data.of the selected menu, said control
information for selecting the menu comprising an address

indicating a location of the data unit(s) of said at least

one menu in said menu data region (82-2) and a language code
indicating the language of said at lsast one menu;

said method comprising the steps of: -

presetting a language code in a storing means (52);

2 JuL 1998

retrieving the language code of one of said at least one

I LCXCLIVIEN L OIIDD L

menu from the control data of the menu management region (82-

1} of the recording medium;

comparing the retrieved language code with the preset
language code and retrieving the address of the data unit(s)
of said one menu of said at least one menu from the control
data of the menu management region (82-1), in case of
coincidence of the retrieved language code with the preset
language code, and reading out tha data unit(s) of said one
menu of said at least one menu from the menu data rsgion (82-
2) by reference to said address;

decoding the video and sub-picture packs of the read
menu data unit(s) to generate vidso and sub-picture signals;



- .65 - I's stored and vol une managenent area—n-which said
volume managenent information is stored. ﬁﬁ. The net hod

according to claimb59, wherein said V+E!’wl,w ﬂuar eais

arranged at the lead in area 5 si de and it "¥rea is.

arranged between said vol une managenent area and said | ead out area.
' 56

combining &fil outputting the videt and sub-picture
signals such that a visible menu is formed in which the video
data forms the background of the menu and the sub-picture
data forms a sub-picture on the background.

6. The method of claim 5, further comprising the step of
repeatedly retrieving the language code of another menu from
the menu management region (82-1) of the recording medium and
comparing the retrieved language code with the preset
language code, in case of no coincidence of the previously
retrieved language code with the preset language code.

7. The method of claim 5 or 6, further comprising the step
of retrieving the address of the data unit(s) of a
predetermined menu from the control data of the menu
management region (82-1), in case no menu is contained on the
recording medium of which the language code coincides with
the preset language code.

8. The method of claim 5, 6 or 7, wherein the video data
forms the background of the menu as a still picture or as a
moving picture.




